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Glossary 
Term Definition 
Adverse Meteorological effects that enhance noise (that is, wind and temperature 

inversions) that occur at a site for a significant period of time.  
Calm Where noise enhancing meteorological conditions do not occur at a site for a 

significant period of time. 
dB Decibel is the unit used for expressing the sound pressure level (SPL) or 

power level (SWL) in acoustics. 
dB(A) Decibel expressed with the frequency weighting filter used to measure ‘A-

weighted’ sound pressure levels, which conforms approximately to the human 
ear response, as our hearing is less sensitive at low and high frequencies. 

LAeq(period) Equivalent sound pressure level: the steady sound level that, over a specified 
period of time, would produce the same energy equivalence as the fluctuating 
sound level actually occurring. 

LA90(period) The sound pressure level that is exceeded for 90 per cent of the 
measurement period. 

LAeq(15hr) The LAeq noise level for the period 7:00 to 22:00 hours. 
LAeq(9hr) The LAeq noise level for the period 22:00 to 7:00 hours. 
LAmax The maximum A-weighted sound pressure level occurring in a specified time 

period. 
Noise sensitive 
receiver 

A noise modelling term used to describe a map reference point where noise 
is predicted. They consist of areas or places potentially affected by noise or 
vibration including:  
y a residential dwelling 
y an educational institution, library, childcare centre or kindergarten 
y a hospital, surgery or other medical institution 
y an active (for example sports field, golf course) or passive (for example 

national park) recreational area 
y commercial or industrial premises 
y a place of worship. 

Peak particle 
velocity  

Peak particle velocity is the maximum vector sum of three orthogonal time-
synchronized velocity components regardless of whether these component 
maxima occurred simultaneously. 

Rating 
background level  

The overall single-figure background level representing each assessment 
period (day/evening/night) over the whole monitoring period. 

Tonality Noise containing a prominent frequency or frequencies characterised by 
definite pitch. 

VDV Vibration dose value - As defined in BS6472 – 2008, VDV is given by the 
fourth root of the integral of the fourth power of the frequency weighted 
acceleration.  

Vibration The variation of the magnitude of a quantity which is descriptive of the motion 
or position of a mechanical system, when the magnitude is alternately greater 
and smaller than some average value or reference. 
Vibration can be measured in terms of its displacement, velocity or 
acceleration. The common units for velocity are millimetres per second 
(mm/s).  
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1. Introduction 
1.1 Overview 

Springvale Coal Pty Ltd (Springvale Coal) and EnergyAustralia NSW Pty Ltd (EnergyAustralia) 
propose to develop the Springvale Water Treatment Project (the Project).  

Springvale Mine and Angus Place Colliery are underground coal mining operations in the 
western coalfields of NSW near Lithgow. Operation of the mines includes a water management 
scheme, which incorporates a series of dewatering bore facilities on the Newnes Plateau to 
manage safe water levels in the underground workings. The extracted groundwater has a high 
salinity level and requires treatment prior to reuse or discharge. 

EnergyAustralia currently operates the Mount Piper Power Station (MPPS) also located in the 
Lithgow region approximately eight kilometres from the Springvale pit top. The power station 
has a high demand for make-up water for use in the cooling tower system, with water currently 
drawn from the Coxs River and Fish River catchments.  

To achieve the salinity discharge limits, Springvale Coal and EnergyAustralia have agreed to 
work together to investigate and develop a water treatment solution that involves developing a 
pipeline to transfer extracted mine water from Springvale Mine and Angus Place Colliery to the 
MPPS and augmentation of the existing water treatment facilities. 

The Project involves establishing a pipeline and ancillary facilities to transfer water from the 
existing dewatering facilities on the Newnes Plateau for treatment and reuse at MPPS. 

This Noise and Vibration Impact Assessment (NVIA) assesses the operational and construction 
noise and vibration impacts from the Project. The NVIA has been assessed to meet the 
Environmental Assessment Requirements in Table 1-1 for preparation of an Environmental 
Impact Statement (EIS). 

Table 1-1 Environmental Assessment Requirements 

Environmental Assessment Requirements Section addressed 
Legislation, policies and guidelines 
Relevant legislation 

x Protection of the Environment Operations Act 1997 
x State Environment Planning Policy (Mining Petroleum Production 

and Extractive Industries) 2007 
x Secretary’s Environmental Assessment Requirements 
x EPA Environmental Assessment Requirements 

Section 3.1 

Relevant policies and guidelines 
x Interim Construction Noise Guideline (DECC, 2009) 
x Assessing Vibration: a technical guideline (DEC, 2006) 
x NSW Industrial Noise Policy (EPA, 2000) 
x NSW Road Noise Policy (DECCW, 2011) 

 
Section 3.2.1 
Section 3.2.2 
Section 3.3 
Section 3.4 

Noise and Vibration Impacts 
Assessment of the construction noise and vibration impacts in accordance 
with the Interim Construction Noise Guideline and Assessing Vibration: a 
technical guideline. 

Section 4.2, Section 4.3 

Assessment of the water treatment plant operational noise and vibration 
impacts in accordance with the NSW Industrial Noise Policy and 
Assessing Vibration: a technical guideline. 

Section 0, Section 4.5 

Assessment of the construction and operational traffic noise impacts in 
accordance with the NSW Road Noise Policy. 

Section 4.2.5, Section 4.6 

Provision of mitigation options to minimise noise and vibration impacts. Section 5 
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1.2 Project description 

Groundwater will be removed from Springvale Mine and Angus Place Colliery to provide safe 
operating conditions for coal extraction. The dewatering requirements vary based upon the 
location of active extraction operations within the underground mines and is anticipated to peak 
at around 36 ML/day by 2030. 

The Project will involve development of the following elements: 

y Water transfer system – a water transfer pipeline and booster pump station from the 
dewatering facilities on Newnes Plateau to the MPPS. Water will be collected from 
existing dewatering bores and flow into the existing central gravity tank.  

y Water treatment plant – a water treatment plant at the MPPS designed to treat water for 
reuse within the MPPS cooling tower or discharge into the Upper Coxs River catchment. 

A full description of the Project is provided within Chapter 5 of the EIS. 

1.3 Methodology  

The following methodology was utilised to assess the potential noise and vibration impacts 
associated with construction and operation of the Project in order to address the Secretary’s 
environmental assessment requirements: 

y identifying sensitive receivers in the area surrounding the Project 

y describing the existing noise environment and local meteorology 

y establishing noise and vibration assessment criteria at sensitive receiver locations 

y assessing the potential construction and operational noise and vibration impacts from the 
Project 

y assessing potential traffic noise impacts from operation and construction 

y assessing the potential vibration impacts from the Project  

y provide recommendations for reasonable and feasible noise and vibration mitigation 
measures. 

1.4 Report structure 

The report is structured as follows: 

y Chapter 1 – Introduction. This chapter introduces the Project and describes the Project 
area. 

y Chapter 2 – Existing environment. This chapter describes the existing environmental 
values of the study area relevant to the noise and vibration assessment 

y Chapter 3 – Compliance criteria. This chapter outlines the relevant Commonwealth and 
State legislation and any guidelines and assessment criteria relevant to construction and 
operation. 

y Chapter 4 – Assessment of impacts. This chapter examines the potential 
environmental impacts associated with the construction and operation of the Project. 

y Chapter 5 – Mitigation measures. This chapter outlines the proposed mitigation 
strategies during the construction to manage any identified impacts. 

y Chapter 6 – Conclusion. This chapter provides a conclusion to the report and presents 
the next steps in the advancement of the Project.
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2. Existing environment  
2.1 Sensitive receivers and land uses 

2.1.1 Overview 

The Project spans from the Newnes Plateau in the eastern portion of the study area through 
Wallerawang, Lidsdale and Blackmans Flat to the north-west of Lithgow. Portland is located 
approximately three kilometres to the west of MPPS.  

Noise and vibration sensitive receivers are defined based upon the type of occupancy and the 
activities performed within the land parcel.  

The following sensitive receivers have been identified: 

y 140 residential receivers have been identified within the study area and are shown in 
Figure 2-1. These are located in the suburbs of Blackmans Flat, Lidsdale and 
Wallerawang. 

y The Blackmans Flat Cemetery which is considered a passive recreational land use. 
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2.2 Existing noise environment 

Background noise monitoring is required to establish Construction Noise Management Levels. 
For this assessment background noise levels are not required for establishing the Industrial 
Noise Policy intrusive criteria as the operational noise emissions are well below the minimum 
background noise level of 30 dBA at all surrounding receivers (refer to Section 0). A review of 
previous background noise monitoring has been undertaken Centennial Western Coal Services 
Project Noise and Vibration Impact Assessment (SLR, 24 July 2013) and is summarised as 
follows: 

y Noise monitoring was undertaken at Blackmans Flat from 20 February to 28 February 
2012. This location is not significantly affected by noise from the overland conveyor 
system. Background noise levels are likely to increase for sensitive receivers closer to the 
conveyor however this location has been considered conservative for establishing noise 
criteria and has been used for this assessment. Note that background noise levels with 
contributions from the Springvale Coal Services Site operations have been used. During 
the day-time period the RBL does not change when Springvale Coal Services Site 
operations are excluded from measurements. Note that the noise limits in the WCS 
consent are regularly exceeded at receivers located in Blackmans Flat and Lidsdale. 

y Noise monitoring was undertaken at Springvale between December 2010 and September 
2012. During this period the background noise levels were influenced by the overland 
conveyor system and the Wallerawang Power Station. The Wallerawang Power Station is 
now closed which has the potential to reduce background noise levels. Therefore, this 
location has been discarded for use in this assessment as background noise levels may 
have reduced. 

A summary of the rating background levels and ambient LAeq (day, evening and night) noise 
levels used for this assessment are provided in Table 2-1.  

Table 2-1 Summary of the noise levels from monitoring, dBA 

Location Rating background level 
90th percentile LA90(15min) 

Ambient noise levels, LAeq(period) 

Day Evening Night Day Evening Night 

Lot 20 Noon Street, 
Blackmans Flat 

37 36 35 50 51 44 

 

2.3 Meteorological conditions 

Temperature Inversions 

The Industrial Noise Policy (EPA 2000) states that inversion effects should be taken into 
account in the noise assessment if the inversion conditions are predicted for at least 30% of the 
total night time during winter. For assessment purposes the night time noise assessment period 
is defined as 10 pm to 7 am. Centennial Western Coal Services Project Noise and Vibration 
Impact Assessment (SLR, 24 July 2013) indicates F Class temperature inversions occur for 
more than 30% of the time. 
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Where temperature inversions occur for more than 30 per cent of the time (during any seasonal 
period assessed between 6 pm and 7 am) the Industrial Noise Policy (EPA 2000) recommends 
that in a non-arid area (rainfall > 500 mm/year) a 3 ºC/100 m with a 2 m/s wind speed from 
source to receiver should be used for determining noise impacts under adverse weather 
conditions. The Bureau of Meteorology’s Lidsdale State Forest has a reported average annual 
rainfall of 868 mm/year. 

The Validation of Inversion Strength Estimation Method (NSW EPA 2014) recommends that the 
“Industrial Noise Policy (EPA 2000) default should be changed from 3 ºC/100 m to F Class 
stability”.  

Noise enhancing wind 

The Industrial Noise Policy (EPA 2000) recommends an adverse weather condition of 3 m/s 
wind speed from source to receiver with Pasquill Stability Class D atmospheric conditions if 
those conditions occur for more than 30 per cent of the time in any season in any time period. 
Centennial Western Coal Services Project Noise and Vibration Impact Assessment (SLR, 24 
July 2013) indicates winds are a feature of the area for Blackmans Flat. However, at Lidsdale 
winds were not a feature of the area. For conservatism, an adverse wind has been included at 
all locations for construction. 
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3. Compliance criteria 
3.1 State legislation 

3.1.1 Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 is the key piece of environment 
protection legislation administered by the NSW Environment Protection Authority (EPA) and 
establishes a system of environment protection licensing for 'scheduled' activities which have 
the potential to significantly impact on the environment.  

3.1.2 State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007 (SEPP) 

The State Environmental Planning Policy (Mining, Petroleum Production and Extractive 
Industries) 2007 (SEPP) establishes planning controls to encourage sustainable development 
through the environmental assessment and development of extractive resources. The SEPP 
refers to the NSW Industrial Noise Policy (EPA, 2000) to ensure the cumulative amenity noise 
level is not greater than acceptable noise levels. 

3.1.3 Secretary’s Environmental Assessment Requirements 

The Secretary’s Environmental Assessment Requirements with regards to noise include the 
following: 

y an assessment of the construction noise vibration impacts in accordance with the Interim 
Construction Noise Guideline (DECCW, 2009) 

y an assessment of the operational noise impacts from the water treatment plant in 
accordance with the NSW Industrial Noise Policy (EPA, 2000) 

3.1.4 EPA Environmental Assessment Requirements 

The Environmental Assessment Requirements for the Project have been produced by the EPA 
after a review of the Centennial Coal/Energy Australia Water Treatment Plant (Project) – 
Preliminary Environmental Analysis dated April 2016. 

The following requirements were identified in regards to noise: 

y the amenity of local residents of Lidsdale, Wallerawang and Blackmans Flat should be 
protected such that they are not impacted by noise during construction of the pipelines 

y an assessment of the potential increase in noise emissions from MPPS due to operation 
of the proposed water treatment plant. 
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3.2 Construction 

3.2.1 Construction noise 

The Interim Construction Noise Guideline (DECC 2009) guideline recommends standard hours 
for construction activities as Monday to Friday: 7am to 6pm, Saturday: 8am to 1pm and no work 
on Sundays or public holidays. These hours are not mandatory and the Interim Construction 
Noise Guideline (DECC 2009) acknowledges that the following activities have justification to be 
undertaken outside the recommended standard construction hours assuming that all reasonable 
and feasible mitigation measures are implemented to minimise the impacts to the surrounding 
sensitive land uses:  

y the delivery of oversized plant or structures that police or other authorities determine to 
require special arrangements to transport along public roads 

y emergency work to avoid the loss of life or damage to property, or to prevent 
environmental harm 

y works where a proponent demonstrates and justifies a need to operate outside the 
recommended standard construction hours 

y works which maintain noise levels at sensitive receivers to below the noise management 
levels outside of the recommended standard construction hours. 

Construction noise management levels at sensitive residential receivers are provided in Table 
3-1. The construction noise management levels during recommended standard hours represent 
a noise level that, if exceeded, would require management measures including the following: 

y reasonable and feasible work practices 

y contact with the residences to inform them of the nature or works to be carried out, the 
expected noise levels and durations and contact details. 

The management measures are aimed at reducing noise impacts at the residential receivers. 
However, it may not be reasonable and feasible to reduce noise levels to below the noise 
affected management level. The noise affected construction noise management levels during 
recommended standard hours is not intended as a noise limit but rather a level where noise 
management is required and as such should not be included as a noise limit in the 
environmental protection license.  

Other sensitive receivers relevant to this Project included passive recreational areas 
(characterised by contemplative activities where benefits are compromised by external noise 
intrusion) such as Newnes State Forest. The Interim Construction Noise Guideline (DECC 
2009) noise management level for passive recreational areas is LAeq(15min) 60 dB(A) which 
applies when the passive recreational area is being used. 
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Table 3-1 Residential construction noise management levels, dBA 

Time of day Noise management 
level, LAeq(15min) 

Application 

Recommended 
standard hours 
 

Noise affected: 
RBL+ 10 dBA 

The noise affected level represents the point above 
which there may be some community reaction to 
noise. 
y where the predicted or measured LAeq(15 min) is 

greater than the noise affected level, the 
proponent should apply all feasible and 
reasonable work practices to meet the noise 
affected level. 

y the proponent should also inform all potentially 
impacted residents of the nature of works to be 
carried out, the expected noise levels and 
duration, as well as contact details. 

 Highly noise affected: 
75 dBA 

The highly noise affected level represents the point 
above which there may be strong community 
reaction to noise. 
Where noise is above this level, the relevant 
authority (consent, determining or regulatory) may 
require respite periods by restricting the hours that 
the very noisy activities can occur, taking into 
account: 
y times identified by the community when they 

are less sensitive to noise (such as before and 
after school) for works near schools, or mid-
morning or mid-afternoon for works near 
residences 

y if the community is prepared to accept a longer 
period of construction in exchange for 
restrictions on construction times 

Outside 
recommended 
standard hours 

Noise affected: 
RBL+ 5 dBA 

A strong justification would typically be required for 
works outside the recommended standard hours. 
The proponent should apply all feasible and 
reasonable work practices to meet the noise 
affected level.  
Where all feasible and reasonable measures have 
been applied and noise is more than 5 dBA above 
the noise affected level, the proponent should 
negotiate with the community. 

 
A summary of the construction noise management levels are provided in Table 3-2. 

Table 3-2 Proposal construction noise management levels, dBA 

 Construction noise management levels, LAeq(15 min) 

Standard construction hours Outside standard construction hours 

Noise 
affected 

Highly noise 
affected 

Day Evening Night 

Residential 
receivers 

47 75 42 41 40 

Blackmans 
Flat Cemetery 

60 (When in use) 
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Sleep disturbance criteria during construction 

The Interim Construction Noise Guideline (DECC 2009) also refers to the Environmental Criteria 
for Road Traffic Noise (EPA 1999) for guidance on sleep disturbance from maximum noise level 
events. This guideline has since been superseded by the Road Noise Policy (DECCW 2011). 
Both guidelines provide a discussion on research into the effects of maximum noise events on 
sleep disturbance. The Industrial Noise Policy (EPA 2000) application notes also provide 
guidance on sleep disturbance impacts. The results of this research is aimed at limiting the level 
of sleep disturbance due to environmental noise and concludes that the LAmax or LA1(1min) level of 
any noise should not exceed the ambient LA90(15min) noise level by more than 15 dB(A) which is 
consistent with the Industrial Noise Policy (EPA 2000) screening test. The Road Noise Policy 
(DECCW 2011) provides further guidance, which indicates that: 

y maximum internal noise levels below 50–55 dB(A) are unlikely to cause awakening 
reactions 

y one or two noise events per night with maximum internal noise levels of 65–70 dB(A) are 
not likely to significantly affect health and wellbeing. 

3.2.2 Construction vibration 

Human comfort  

Vibration is assessed based on the criteria in Assessing Vibration: a technical guideline (DEC 
2006). British Standard (BS) 6472 – 2008, Guide to Evaluation of Human Exposure to Vibration 
in Buildings (1 Hz to 80 Hz) is recognised by the guideline as the preferred standard for 
assessing the ‘human comfort criteria’. Intermittent vibration is assessed using the vibration 
dose value. Acceptable values of vibration dose are presented in Table 3-3 for sensitive 
receivers. 

Whilst the assessment of response to vibration in BS 6472-1:1992 is based on vibration dose 
value and weighted acceleration, for construction related vibration, it is considered more 
appropriate to provide guidance in terms of a peak particle velocity, since this parameter is likely 
to be more routinely measured based on the more usual concern over potential building 
damage.  

Humans are capable of detecting vibration at levels which are well below those causing risk of 
damage to a building. The degrees of perception for humans are suggested by the vibration 
level categories given in BS 5228.2 – 2009, Code of Practice Part 2 Vibration for noise and 
vibration on construction and open sites – Part 2: Vibration, as shown below in Table 3-4. 

Table 3-3 Human comfort intermittent vibration dose values (BS 6472-1992) 

Receiver type Period1 Intermittent vibration dose value (m/s1.75) 

Preferred value Maximum value 

Residential 
Day 0.2 0.4 

Night 0.13 0.26 
Note 1: Day is between 7am and 10pm and night is between 10 pm and 7 am 
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Table 3-4 Guidance on effects of vibration levels for human comfort 
(BS 5228.2 – 2009) 

Vibration level  Effect 

0.14 mm/s Vibration might be just perceptible in the most sensitive situations for most vibration 
frequencies associated with construction.  

0.3 mm/s Vibration might be just perceptible in residential environments. 

1.0 mm/s It is likely that vibration at this level in residential environments will cause complaints, 
but can be tolerated if prior warning and explanation has been given to residents. 

10 mm/s Vibration is likely to be intolerable for any more than a very brief exposure. 

Structural damage  

Currently, there is no Australian Standard that sets criteria for the assessment of building 
damage caused by vibration. Guidance of limiting vibration values is attained from reference to 
German Standard DIN 4150-3: 1999 Structural Vibration – Part 3: Effects of vibration on 
structures (refer to Table 3-5).  

Table 3-5 Guideline values for short term vibration on structures 

Type of structure 

Guideline values for velocity, 
(mm/s) 
1 Hz to 10 
Hz 

10 Hz to 
50 Hz 

50 Hz to 
100 Hz1 

Buildings used for commercial purposes, industrial buildings, and 
buildings of similar design. 20 20 to 40 40 to 50 

Dwellings and buildings of similar design and/or occupancy. 5 5 to 15 15 to 20 

Structures that, because of their particular sensitivity to vibration, 
cannot be classified under lines 1 and 2 and are of great intrinsic 
value (for example heritage listed buildings). 

3 3 to 8 8 to 10 

Pipes - steel 100 

Pipes – clay, concrete, reinforced concrete, stressed concrete, 
metal 80 

Pipes – masonry, plastic 50 

Note 1: At frequencies above 100 Hz the values given in this column may be used as minimum values. 

Summary of vibration criteria  

A summary of vibration screening criteria is provided in Table 3-6. The criteria are provided as a 
guide for determining potential human comfort or structural damage impacted buffer distances 
to determine if further detailed investigation is required. The levels provided in Table 3-6 are 
recommended screening criteria for the impact assessment. During construction of the Project 
compliance monitoring should be assed against all criteria in Section 3.2.2.  

Table 3-6 Recommended screening vibration criteria 

Receiver area Criteria type Peak particle velocity screening criteria  

Day  Night 

Residential 
receivers 

Human comfort 1 mm/s  0.3 mm/s  

Structural damage  5 mm/s1 

Note 1: Higher magnitude of vibration is acceptable at higher frequencies 
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3.3 Operational noise 

The Industrial Noise Policy (EPA 2000) provides guidance on the assessment of operational 
noise impacts for scheduled items under the Protection of the Environment Operations Act 
1997. The guidelines include both intrusive and amenity criteria that are designed to protect 
receivers from noise significantly louder than the background level and to limit the cumulative 
noise level from all sources near a receiver.  

The Industrial Noise Policy (EPA 2000) noise criteria are planning levels and are not mandatory 
limits required by legislation however the noise criteria will assist the determining authority to 
assess operational noise impacts and establish noise limits in the conditions of consent. Where 
noise criteria are predicted to be exceeded, feasible and reasonable noise mitigation strategies 
are assessed.  

3.3.1 Intrusive criteria 

The intrusive noise criteria controls the relative audibility of operational noise compared to the 
background level at residential receivers. The intrusive criteria are determined by a 5 dB(A) 
addition to the rating background level. The Industrial Noise Policy (EPA 2000) requires that, 
‘where the rating background level is found to be less than 30 dB(A), then it is set to 30 dB(A)’ 
which results in an intrusive noise criterion of 35 dB(A). The Industrial Noise Policy (EPA 2000) 
application notes recommend that the intrusive noise criteria for the evening period should not 
exceed the daytime period and the night-time period should not exceed the evening period.  

3.3.2 Amenity criteria 

The amenity criteria limits the total level of extraneous noise and controls cumulative noise 
impacts from other industries and developments on all receiver types. The amenity criteria are 
determined based on the overall acoustic characteristics of the receiver area, the receiver type 
and the existing level of industrial noise. 

Residential receiver areas are characterised into ‘urban’, ‘suburban’, ‘rural’ or other categories 
based on land uses, the existing level of noise from industry, commerce, and road traffic.   

The amenity criteria aim to limit continual increases in noise levels from industrial noise sources 
and developments and apply to all industrial noise sources at the receiver location. To prevent 
cumulative noise level increases above the amenity criteria, the Industrial Noise Policy (EPA 
2000) provides adjustments to the amenity criteria to set a target level for the Project. The 
applicable adjustment is scaled as per Industrial Noise Policy (EPA 2000) Table 2.2 and is 
based on the existing level of industrial noise at the receiver location.  

3.3.3 Modifying factor adjustments 

The Industrial Noise Policy (EPA 2000) requires that modifying factor adjustments are added to 
the measured or predicted noise levels if the noise sources contain tonal, low frequency, 
intermittent or impulsive characteristics, which have the potential to increase annoyance. The 
modifying factor adjustments are summarised in Table 3-7.  
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Table 3-7 Modifying factor adjustments 

Factor Assessment/ 
measurement 

When to apply Correction1,2 

Tonal 
noise 

One-third octave 
or narrow band 
analysis 

Level of one-third octave band exceeds 
the level of the adjacent bands on both 
sides by: 

x 5 dB or more if the centre frequency 
of the band containing the tone is 
above 400 Hz 

x 8 dB or more if the centre frequency 
of the band containing the tone is 160 
to 400 Hz inclusive 

x 15 dB or more if the centre frequency 
of the band containing the tone is 
below 160 Hz. 

5 dB(A)2 

Low 
frequency 
noise 

Measurement of 
C-weighted and 
A-weighted level 

Measure/assess C and A weighted levels 
over same time period. Correction to be 
applied if the difference between the two 
levels is 15 dB or more. 

5 dB(A)2 

Intermittent 
noise 

Subjectively 
assessed 

When the night-time noise level drops to 
that of the background noise level with a 
noticeable change in noise level of at 
least 5 dB(A). 

5 dB(A) 

Impulsive 
noise 

A-weighted fast 
response and 
impulse 
response 

If the difference in A-weighted maximum 
noise levels between fast response and 
impulse response is greater than 2 dB. 

Apply the difference in 
measured noise levels as 
the correction up to a 
maximum of 5 dB(A) 

Duration3 If the duration of the noise event in any 24 hour period is as follows: 

x 1.0 to 2.5 hours then increase the noise criteria by 2 dB(A) day and 0 dB(A) night 

x 15 minutes to 1 hour then increase the noise criteria by 5 dB(A) day and 0 dB(A) night 

x 6 minutes to 15 minutes then increase the noise criteria by 7 dB(A) day and 2 dB(A) 
night 

x 1.5 minutes to 6 minutes then increase the noise criteria by 15 dB(A) day and 5 dB(A) 
night 

x less than 1.5 minutes then increase the noise criteria by 20 dB(A) day and 10 dB(A) 
night. 

Note 1: Where two or more modifying factors are present the maximum correction is limited to 10 dB(A). 

Note 2: Where a source emits a tonal and low-frequency noise, only one 5 dB correction should be applied if the tone is 
in the low frequency range. 

Note 3: Duration correction is a negative correction which increases the noise criteria 

3.3.1 Sleep disturbance 

The Industrial Noise Policy (EPA 2000) application notes regarding sleep disturbance 
recommend that where the LA1(1min) or LAmax exceeds the LA90(15min) by more than 15 dB(A) outside 
the bedroom window, a more detailed analysis is required. 

Sleep disturbance are not anticipated for operation of the proposed development as operational 
noise sources are generally continuous in nature which do not produce maximum events during 
the night time period and as such the Industrial Noise Policy (EPA 2000) intrusive criteria would 
be the most stringent criteria. 
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3.3.2 Operational noise criteria 

The operational noise criteria are applicable to the following activities: 

y operation of the water treatment plant at Mt Piper Power Station 

y operation of the pump station at the gravity tank compound on Newnes Plateau 

The intention of the operational noise assessment is to show that the noise levels from these 
operations do not contribute to the existing industrial noise in the area. As such for conservatism 
if it can be shown that the operational noise levels are 10 dBA below the amenity noise criteria 
then the intrusive criteria will be achieved and there will be no cumulative contribution to the 
amenity criteria.  

3.4 Road traffic noise 

The Road Noise Policy (DECCW 2011) provides traffic noise criteria for residential receivers in 
the vicinity of existing roads (Table 3-8). The criteria are applied to operational and construction 
traffic on public roads to identify potential road traffic impacts and the requirement for 
reasonable and feasible mitigation measures.  

The Road Noise Policy (DECCW 2011) application notes state that “for existing residences and 
other sensitive land uses affected by additional traffic on existing roads generated by land use 
developments, any increase in the total traffic noise level as a result of the development should 
be limited to 2 dB above that of the noise level without the development. This limit applies 
wherever the noise level without the development is within 2 dB of, or exceeds, the relevant day 
or night noise assessment criterion.”  

If road traffic noise increases during operation and construction work is within 2 dBA of current 
levels then the objectives of the Road Noise Policy (DECCW 2011) are met and no specific 
mitigation measures are required.  

Table 3-8 Road traffic noise criteria, LAeq(period), dB(A) 

Type of Development Day  
7am to 10pm 

Night 
10pm to 7am 

Existing residence affected by additional traffic on arterial 
roads generated by land use developments 

60 Leq(15hr) 55 Leq(9hr) 

Existing residence affected by additional traffic on local roads 
generated by land use developments 

55 Leq(1hr) 50 Leq(1hr) 
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4. Assessment of impacts 
The following impacts during the construction and operational phases of the Project will be 
discussed within this section. 

y Construction phase 

– Noise impacts due to construction of the WTP at MPPS  

– Noise impacts due to construction of the pipeline 

– Sleep disturbance impacts on residential receivers 

– Construction traffic impacts 

y Operational phase 

– Noise impacts due to operation of the WTP 

– Noise impacts due to operation of the dewatering facilities on Newnes Plateau 

– Operational traffic impacts 

4.1.1 Assessment parameters 

Noise modelling was undertaken using SoundPlan (v7.4). SoundPlan is a computer program for 
the calculation, assessment and prognosis of noise exposure. Environmental noise propagation 
in SoundPlan was calculated using algorithm in The Propagation of Noise from Petroleum and 
Petrochemical Complexes to Neighbouring Communities, Report No. 4/81 (CONCAWE, 1981). 
The CONCAWE algorithm is used to predict the effects of construction and operational noise 
under defined meteorological stability classes. 

The following tasks were undertaken as part of the construction and operational noise impact 
assessment: 

y Noise criteria was determined based on the sensitive receiver type and time of day 

y Establishing appropriate site specific conditions for the noise model 

y Determining calm and adverse meteorological conditions for the noise model using the 
CONCAWE algorithm. Further discussion on the meteorological conditions recommended 
by the Industrial Noise Policy (EPA, 2000) are provided in Section 4.1.2 

y Identifying the sound power levels of noise generating equipment during the construction 
and operational phases of the Project 

y Determining the construction and operational impacts on sensitive receivers surrounding 
the Project. 

The following noise modelling assumptions were made to establish site specific conditions: 

y surrounding land was modelled assuming a mixture of hard and soft ground with a ground 
absorption coefficient of 0.5 

y noise sources for each construction scenario are in some cases modelled at different 
locations. As such the noise modelling assesses the noise source at multiple locations 
and takes the maximum LAeq noise level. 

y terrain topography with a ten metre resolution of the study area was used to generate the 
site used to predict noise levels. 

y atmospheric air absorption was based on an average temperature of 10ºC and an 
average humidity of 70%. 



 

16 | GHD | Report for Springvale Coal Pty Ltd - Springvale Water Treatment Project , 21/25109  

4.1.2 Meteorological conditions 

Noise propagation can be enhanced by wind conditions and temperature inversions. The 
following meteorological conditions were applied: 

y Daytime construction noise predictions: Adverse meteorological conditions with a 
Pasquill Stability Class D atmospheric conditions (to represent a moderate temperature 
inversion) with wind speed of 3 m/s source to receiver. 

y Night-time operational noise predictions: Adverse meteorological conditions with a 
Pasquill Stability Class F (to represent a moderate temperature inversion) with 2 m/s wind 
from source to receiver. 

4.2 Construction noise 

4.2.1 Construction activities and noise sources 

The Project consists of construction of the Water Treatment Plant (WTP) and construction of the 
water transfer system. Proposed plant and equipment required throughout all stages of 
construction of the Project were modelled to predict the expected noise levels during 
construction works. The predicted noise levels are used to assess potential exceedances to the 
noise management levels at nearby receivers and to determine potential options for mitigation 
to protect the amenity of the local residences. 

The construction activities and equipment used to model different scenarios are summarised in 
Table 4-1 along with their expected sound power levels. Noise levels for construction equipment 
have been obtained from AS2436 – 2010 Guide to Noise and Vibration Control on Construction, 
Demolition and Maintenance Sites and BS5228-2009 Code of practice for noise and vibration 
control on construction and open sites Part 1: Noise. Other equipment may be used, however, it 
is anticipated that they would produce similar net noise emissions when used concurrently with 
the equipment listed. 

Construction scenarios have been created based on construction equipment operating 
simultaneously at any given time. Construction of the water transfer system and the WTP have 
been considered independently. The modelled construction scenarios have been provided in  

Table 4-2 and represent the likely stages of construction. 

During construction, it is unlikely that all machinery would be operating at the same time during 
a particular construction stage (assumed in the modelling), but taking a ‘worse-case’ scenario 
approach helps to identify where mitigation measures may be required. 

Table 4-1 Construction activities, equipment and noise levels 

Activity Construction 
equipment 

SWL, dBA Modelled source 
height (m) 

Source 

Pipeline 
construction  
(above ground) 

Mobile crane 104 2 m AS2436 Table A1 

Trailer 107 2 m AS2436 Table A1 

Pipeline  
(below ground) 

Trencher 115 1.5 m BS5228 Table C4.63 

Drilling rig 111 1.5 m AS2436 Table A1 

Site establishment Truck 107 2 m AS2436 Table A1 

Generator 99 2 m AS2436 Table A1 

Hand tools 102 2 m AS2436 Table A1 
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Activity Construction 
equipment 

SWL, dBA Modelled source 
height (m) 

Source 

Bulk earthworks Excavator (20 
Tonne) 107 2 m AS2436 Table A1 

Truck 107 2 m AS2436 Table A1 

Compactor  114 2 m AS2436 Table A1 

Pavement 
construction 

Grader 110 2 m AS2436 Table A1 

Asphalt mill 111 2 m AS2436 Table A1 

Concrete truck 112 2 m AS2436 Table A1 

Building 
infrastructure 

Mobile crane 104 2 m AS2436 Table A1 

Hand tools 102 2 m AS2436 Table A1 

 
Table 4-2 Modelled construction scenarios 

Scenario Activities SWL, dBA 

S1 Pipeline construction – above ground 

Pipeline construction – below ground 

108 

116 

S2 Site establishment 109 

S3 Bulk earthworks 115 

S4 Pavement construction 116 

S5 Building infrastructure 106 

 

4.2.2 Predicted construction noise levels 

Predicted construction noise levels during standard construction hours are provided in Table 
4-3. Highlighted cells indicate receivers where the construction noise is expected to be 
exceeded. Noise contour plots for each construction scenario are presented in Figure 4-1 to 
Figure 4-5.
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T
able 4-3 C

onstruction noise levels during standard hours, dB
A

 

R
eceiver 

ID
 

R
eceiver address 

R
eceiver type 

Floor 
S1 

S2 
S3 

S4 
S5 

R
001 

4- 5 C
astlereagh H

ighw
ay Blackm

ans Flat 
R

esidential 
G

F 
39 

6 
12 

13 
3 

R
002 

8 C
astlereagh H

ighw
ay Blackm

ans Flat 
R

esidential 
G

F 
47 

7 
14 

15 
5 

R
003 

1449 C
astlereagh H

ighw
ay Blackm

ans Flat 
R

esidential 
G

F 
30 

3 
10 

11 
1 

R
004 

1470 C
astlereagh H

ighw
ay Blackm

ans Flat 
R

esidential 
G

F 
31 

3 
9 

10 
0 

R
005 

1563 C
astlereagh H

ighw
ay Blackm

ans Flat 
R

esidential 
G

F 
40 

6 
12 

13 
4 

R
006 

11- 39 View
 Street Blackm

ans Flat 
R

esidential 
G

F 
29 

3 
9 

10 
1 

R
007 

243 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

31 
4 

11 
12 

2 

R
008 

1333 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

39 
10 

17 
18 

8 

R
009 

1384 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

35 
13 

22 
23 

14 

R
010 

1385 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

35 
16 

22 
23 

14 

R
011 

1387 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

35 
16 

22 
23 

14 

R
012 

1389 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

35 
17 

23 
24 

14 

R
013 

1391 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

35 
17 

23 
24 

15 

R
014 

1408 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

34 
10 

18 
19 

9 

R
015 

1414 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

34 
12 

20 
21 

11 

R
016 

1434 C
astlereagh H

ighw
ay Lidsdale 

R
esidential 

G
F 

33 
7 

14 
15 

5 

R
017 

1-3 D
uncan St Lidsdale 

R
esidential 

G
F 

65 
0 

0 
0 

0 

R
018 

5 D
uncan S

t Lidsdale 
R

esidential 
G

F 
67 

0 
0 

0 
0 

R
019 

7 D
uncan S

t Lidsdale 
R

esidential 
G

F 
67 

0 
0 

0 
0 

R
020 

9 D
uncan S

t  Lidsdale 
R

esidential 
G

F 
67 

0 
0 

0 
0 

R
021 

11 D
uncan Street Lidsdale 

R
esidential 

G
F 

67 
0 

0 
0 

0 



 

G
HD

 | R
eport for S

pringvale C
oal P

ty Ltd - S
pringvale W

ater Treatm
ent P

roject , 21/25109 | 19 

R
eceiver 

ID
 

R
eceiver address 

R
eceiver type 

Floor 
S1 

S2 
S3 

S4 
S5 

R
022 

13 D
uncan St  Lidsdale 

R
esidential 

G
F 

68 
0 

0 
0 

0 

R
023 

15 D
uncan St  Lidsdale 

R
esidential 

G
F 

68 
0 

0 
0 

0 

R
024 

17 D
uncan St  Lidsdale 

R
esidential 

G
F 

65 
0 

0 
0 

0 

R
025 

19 D
uncan S

t  Lidsdale 
R

esidential 
G

F 
69 

0 
0 

0 
0 

R
026 

21 D
uncan St  Lidsdale 

R
esidential 

G
F 

67 
0 

0 
0 

0 

R
027 

23 D
uncan St Lidsdale 

R
esidential 

G
F 

70 
0 

0 
0 

0 

R
028 

25 D
uncan St Lidsdale 

R
esidential 

G
F 

70 
0 

0 
0 

0 

R
029 

1D
 Ian H

olt D
rive Lidsdale 

C
om

m
ercial 

G
F 

37 
-6 

0 
1 

-9 

R
030 

1D
 Ian H

olt D
rive Lidsdale 

C
om

m
ercial 

G
F 

46 
0 

0 
0 

0 

R
031 

15 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
45 

0 
0 

0 
0 

R
032 

17 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
45 

0 
0 

0 
0 

R
033 

32 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
47 

0 
0 

0 
0 

R
034 

42 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
45 

-5 
2 

3 
-7 

R
035 

50 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
44 

-5 
1 

2 
-7 

R
036 

64 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
43 

-3 
3 

4 
-6 

R
037 

69 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
44 

0 
0 

0 
0 

R
038 

69 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
41 

-3 
3 

4 
-5 

R
039 

70 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
42 

12 
18 

19 
10 

R
040 

111 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
39 

-1 
5 

6 
-4 

R
041 

1305 Ian H
olt D

rive Lidsdale 
R

esidential 
G

F 
40 

-1 
5 

6 
-3 

R
042 

110 K
araw

atha D
rive Lidsdale 

R
esidential 

G
F 

34 
10 

17 
18 

8 

R
043 

130 K
araw

atha D
rive Lidsdale 

R
esidential 

G
F 

34 
8 

15 
16 

6 
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R
eceiver 

ID
 

R
eceiver address 

R
eceiver type 

Floor 
S1 

S2 
S3 

S4 
S5 

R
044 

41 M
addox Lane Lidsdale 

R
esidential 

G
F 

38 
0 

0 
0 

0 

R
045 

1 N
eubeck Street Lidsdale 

R
esidential 

G
F 

48 
0 

0 
0 

0 

R
046 

2 N
eubeck Street Lidsdale 

R
esidential 

G
F 

46 
0 

0 
0 

0 

R
047 

3 N
eubeck Street Lidsdale 

R
esidential 

G
F 

47 
0 

0 
0 

0 

R
048 

4 N
eubeck Street Lidsdale 

R
esidential 

G
F 

46 
0 

0 
0 

0 

R
049 

4 N
eubeck Street Lidsdale 

R
esidential 

G
F 

46 
0 

0 
0 

0 

R
050 

5 N
eubeck Street Lidsdale 

R
esidential 

G
F 

46 
0 

0 
0 

0 

R
051 

6-12 N
eubeck Street Lidsdale 

R
esidential 

G
F 

44 
0 

0 
0 

0 

R
052 

6 N
eubeck Street Lidsdale 

R
esidential 

G
F 

45 
0 

0 
0 

0 

R
053 

7-9 N
eubeck Street Lidsdale 

R
esidential 

G
F 

46 
0 

0 
0 

0 

R
054 

7-9 N
eubeck Street Lidsdale 

R
esidential 

G
F 

49 
0 

0 
0 

0 

R
055 

8 N
eubeck Street Lidsdale 

R
esidential 

G
F 

45 
0 

0 
0 

0 

R
056 

10 N
eubeck Street Lidsdale 

R
esidential 

G
F 

45 
0 

0 
0 

0 

R
057 

11 N
eubeck Street Lidsdale 

R
esidential 

G
F 

46 
0 

0 
0 

0 

R
058 

13 - 15 N
eubeck Street Lidsdale 

R
esidential 

G
F 

45 
0 

0 
0 

0 

R
059 

15 N
eubeck Street Lidsdale 

R
esidential 

G
F 

45 
0 

0 
0 

0 

R
060 

17 N
eubeck Street Lidsdale 

R
esidential 

G
F 

44 
0 

0 
0 

0 

R
061 

19 N
eubeck Street Lidsdale 

R
esidential 

G
F 

44 
0 

0 
0 

0 

R
062 

21 N
eubeck Street Lidsdale 

R
esidential 

G
F 

44 
0 

0 
0 

0 

R
063 

2 Skelly R
oad Lidsdale 

R
esidential 

G
F 

47 
0 

0 
0 

0 

R
064 

4 Skelly R
oad Lidsdale 

R
esidential 

G
F 

47 
0 

0 
0 

0 

R
065 

6 Skelly R
oad Lidsdale 

R
esidential 

G
F 

47 
0 

0 
0 

0 
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R
eceiver 

ID
 

R
eceiver address 

R
eceiver type 

Floor 
S1 

S2 
S3 

S4 
S5 

R
066 

8 Skelly R
oad Lidsdale 

R
esidential 

G
F 

48 
0 

0 
0 

0 

R
067 

10 Skelly R
oad Lidsdale 

R
esidential 

G
F 

52 
0 

0 
0 

0 

R
068 

10 Skelly R
oad Lidsdale 

R
esidential 

G
F 

51 
0 

0 
0 

0 

R
069 

40 Skelly R
oad Lidsdale 

R
esidential 

G
F 

52 
0 

0 
0 

0 

R
070 

56 Skelly R
oad Lidsdale 

R
esidential 

G
F 

54 
0 

0 
0 

0 

R
071 

60 Skelly R
oad Lidsdale 

R
esidential 

G
F 

57 
0 

0 
0 

0 

R
072 

70 Skelly R
oad Lidsdale 

R
esidential 

G
F 

61 
0 

0 
0 

0 

R
073 

1 W
olgan R

oad Lidsdale 
C

om
m

ercial 
G

F 
69 

0 
0 

0 
0 

R
074 

10 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
61 

0 
0 

0 
0 

R
075 

10 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
63 

0 
0 

0 
0 

R
076 

13 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
63 

0 
0 

0 
0 

R
077 

13 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
60 

0 
0 

0 
0 

R
078 

18 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
59 

0 
0 

0 
0 

R
079 

19 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
58 

0 
0 

0 
0 

R
080 

25 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
52 

0 
0 

0 
0 

R
081 

29 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
52 

0 
0 

0 
0 

R
082 

35 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
45 

-4 
2 

3 
-6 

R
083 

40 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
52 

0 
0 

0 
0 

R
084 

41 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
46 

0 
0 

0 
0 

R
085 

43 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
46 

0 
0 

0 
0 

R
086 

45 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
45 

0 
0 

0 
0 

R
087 

47 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
45 

0 
0 

0 
0 
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R
eceiver 

ID
 

R
eceiver address 

R
eceiver type 

Floor 
S1 

S2 
S3 

S4 
S5 

R
088 

49 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
45 

0 
0 

0 
0 

R
089 

51 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
44 

0 
0 

0 
0 

R
090 

53 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
44 

0 
0 

0 
0 

R
091 

55 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
44 

0 
0 

0 
0 

R
092 

57 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
44 

0 
0 

0 
0 

R
093 

58 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
45 

0 
0 

0 
0 

R
094 

59 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
43 

0 
0 

0 
0 

R
095 

60 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
45 

0 
0 

0 
0 

R
096 

61 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
43 

0 
0 

0 
0 

R
097 

63 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
43 

0 
0 

0 
0 

R
098 

65-67 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
42 

0 
0 

0 
0 

R
099 

68 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
42 

0 
0 

0 
0 

R
100 

69-71 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
42 

0 
0 

0 
0 

R
101 

73 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
41 

0 
0 

0 
0 

R
102 

75 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
41 

0 
0 

0 
0 

R
103 

76 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
42 

0 
0 

0 
0 

R
104 

81 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
41 

0 
0 

0 
0 

R
105 

85 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
40 

0 
0 

0 
0 

R
106 

88 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
41 

-4 
3 

4 
-6 

R
107 

89 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
40 

0 
0 

0 
0 

R
108 

91 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
40 

0 
0 

0 
0 

R
109 

93 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
38 

0 
0 

0 
0 
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R
eceiver 

ID
 

R
eceiver address 

R
eceiver type 

Floor 
S1 

S2 
S3 

S4 
S5 

R
110 

95 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
35 

0 
0 

0 
0 

R
111 

97 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
35 

0 
0 

0 
0 

R
112 

99 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

0 
0 

0 
0 

R
113 

101 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

0 
0 

0 
0 

R
114 

103 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
36 

0 
0 

0 
0 

R
115 

105 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
36 

0 
0 

0 
0 

R
116 

107 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

0 
0 

0 
0 

R
117 

109 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

0 
0 

0 
0 

R
118 

111 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

0 
0 

0 
0 

R
119 

113 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

0 
0 

0 
0 

R
120 

115-117 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

0 
0 

0 
0 

R
121 

115-117 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

0 
0 

0 
0 

R
122 

119 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

-6 
0 

1 
-8 

R
123 

121 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

-6 
0 

1 
-8 

R
124 

123 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

-6 
0 

1 
-9 

R
125 

125 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

-6 
0 

1 
-9 

R
126 

127 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

-6 
0 

1 
-9 

R
127 

129 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

-6 
0 

1 
-9 

R
128 

131 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

-6 
0 

1 
-9 

R
129 

133 - 135 W
olgan R

oad Lidsdale 
R

esidential 
G

F 
37 

-7 
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4.2.3 Assessment of construction noise impacts 

Construction noise within the study area can be directly attributed to either construction of the 
WTP or construction of the water transfer system. 

Where the predicted LAeq(15 minute) noise level is greater than the noise affected level all feasible 
and reasonable work practices should be applied, however, it is unlikely that mitigation 
measures would reduce the predicted noise levels below the management levels. The 
magnitudes of construction noise levels are dependent on the duration of construction, the type 
of equipment, location of activities, the surrounding environment’s background noise levels and 
the weather conditions during construction. The predicted noise levels are generally 
conservative as the construction noise model predicts the worse-case 15 minute scenario and 
these levels may not represent the actual noise emission experienced by the community 
throughout the Project construction period. 

WTP construction impacts 

Noise from construction works at the WTP is predicted to comply with the construction noise 
management level at all receivers within the study area. The closest sensitive receiver is 
approximately 2.3 kilometres east of the proposed WTP location. Alternative construction 
staging for the WTP could differ from the scenarios used in the construction noise model which 
has the potential to increase noise levels, however, noise impacts would not be expected due to 
the distance to the surrounding receivers. 

Water transfer system construction impacts 

Receivers along the water transfer system route would be subject to short-term elevated noise 
levels during pipeline trenching and construction. Short-term construction work will be typically 
easier to manage. The ICNG defines short term works as, ‘Short-term means that the works are 
not likely to affect an individual or sensitive land use for more than three weeks in total.’ 
Average pipeline trenching productions rates are not known at this stage however typically for 
similar projects sensitive receivers are not be impacted for extended periods.  

Pipeline trenching construction noise impacts would also be minimised as work would be 
undertaken mainly during standard construction hours. Work would be short term in duration 
and would move progressively along the proposal site, meaning that no one receiver would be 
impacted for an extended period of time. 

Construction of the water transfer system is predicted to temporarily exceed the construction 
noise management level during standard construction hours at residences located within 650 
metres of the construction works. These exceedances are predicted at the following locations: 

y Blackmans Flat: Castlereagh Highway (1 receiver) 

y Lidsdale: Duncan Street, Neubeck Street, Skelly Road, Wolgan Road (38 receivers) 

y Wallerawang: Brays Lane, Castlereagh Highway (3 receivers) 

Residential receivers located at Blackmans Flat were not included within the assessment as 
they are owned by Centennial Coal. Acquisition of the single receiver at Blackmans Flat 
predicted to exceed noise management level has been requested by Centennial Coal. 

Noise impacts are not expected at Blackmans Flat Cemetery as the noise management level for 
passive recreation areas of 60 dBA is not predicted to be exceeded. 

Feasible and reasonable construction noise and vibration mitigation measures have been 
recommended to manage noise and vibration during construction of the pipelines. 
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4.2.4 Sleep disturbance 

All construction activity is expected to occur during recommended standard hours therefore 
sleep disturbance impacts are not expected. 

4.2.5 Construction traffic impacts 

The application notes1 for the Road Noise Policy state that “for existing residences and other 
sensitive land uses affected by additional traffic on existing roads generated by land use 
developments, any increase in the total traffic noise level as a result of the development should 
be limited to 2 dB above that of the noise level without the development. This limit applies 
wherever the noise level without the development is within 2 dB of, or exceeds, the relevant day 
or night noise assessment criterion.” This is also considered to be applicable for construction 
noise therefore if road traffic noise increases from construction is within 2 dB(A) of current levels 
then the objectives on the Road Noise Policy are achieved. 

A significant increase in traffic volumes would be needed in order to increase road traffic noise 
by 2 dB(A) (a doubling in traffic corresponds to an approximate 3 dB(A) increase).  

Construction work on the WTP and pipeline would generate light and heavy vehicle movements 
associated with employees, deliveries, transportation of machinery, materials and equipment to 
work sites. Assessment of access routes and expected traffic volumes associated with 
construction of the WTP and pipeline are provided below. 

Traffic for Water Treatment Plant Construction 

Access to the WTP would be along Castlereagh Highway and Boulder road. The following traffic 
volumes are anticipated during construction: 

y 25 light vehicles per day 

y 10 heavy vehicles per day 

The increase in vehicle movements would be limited to the period of construction. Noise level 
increases due to construction traffic would not be significant when compared with the existing 
vehicle numbers in the study area. 

Traffic for Pipeline Construction 

Access to the Newnes Plateau for light vehicles would be via State Mine Gully Road. For heavy 
vehicles, access would be via existing entries to Newnes State Forest along Chifley Road and 
Old Bells Line of Road. The Gravity Tank and pipeline construction sites would be accessed 
from Glowworm Tunnel and Beacroft Track. 

Access to the pipeline route in the vicinity of Lidsdale and LDP009 would be along Castlereagh 
highway. The following traffic volumes are anticipated during pipeline operation: 

y 8 light vehicles per day 

y 8 heavy vehicles per day 

Vehicle movements due to pipeline construction would be localised to the area of pipeline being 
constructed. Noise level increases due to construction traffic would not be significant when 
compared with the existing vehicle numbers in the study area. 

Traffic required on local roads would be managed in accordance with a traffic management 
plan. This would be prepared by the contractor and would detail traffic routes for all traffic during 
the construction phase. 

                                                      
1http://www.environment.nsw.gov.au/noise/roadnoiseappnotes.htm 12 December 2012 
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4.3 Construction vibration 

Assessment of vibration has been conducted to determine potential impacts with consideration 
to structural damage and human comfort criteria. Expected vibration generating activities 
include compaction during bulk earthworks at the WTP and the use of excavators during 
construction of the water transfer pipeline. 

4.3.1 Vibration source levels 

Typical vibration levels for vibration generating equipment associated with the Project are 
detailed in Table 4-4. 
Table 4-4 Vibration generating equipment 

Equipment Peak particle velocity source 
level (mm/s) 

Data reference 

Compactor 5 to 7 at 10 m Environmental Noise 
Management Manual (RTA 2001) 

Dozer 2.5 to 4 at 10 m 

Backhoe 1 at 10 m 

Excavator 2.5 at 8 m Tynan, A.E. Ground Vibration 
Damaging effects to Buildings, 
Australian Road Research Board 
1973 

Grader 2.5 at 8 m 

Energy from equipment is transmitted into the ground and transformed into vibration, which 
attenuates with distance. The magnitude and attenuation of ground vibration is dependent on 
the following: 

y the efficiency of the energy transfer mechanism of the equipment (i.e impulsive; 
reciprocating, rolling or rotating equipment) 

y the frequency content 

y the impact medium stiffness 

y the type of wave (surface or body) 

y the ground type and topography. 

Due to the above factors, there is inherent variability in ground vibration predictions without site-
specific measurement data. Typical rate of vibration attenuation can be calculated from the 
following regression analysis formula: 

nkDV � , where 

y V = Peak Particle Velocity 

y D = Distance 

y k = site constant (if k is unknown, the site constant can be calculated from the other 
known parameters) 

y n = site attenuation exponent 

The value of the site attenuation exponent, n, depends on the soil and ground type, 
Construction noise and vibration impact on sensitive premises, Proceedings of Acoustics 
(Roberts, 2009) suggests the following values for n:  

y 1.4 for weak or soft soils such as loose soils, mud, loose beach sand, dune sand and 
ploughed ground 

y 1.3 for competent soils such as most sands, sandy clays, gravel, silts and weathered rock 
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y 1.1 for hard soils such as dense compacted sand, dry consolidated clay and some 
exposed rocks 

y 1.0 for hard competent rock such as bedrock and freshly exposed hard rock. 

Lower values of n imply a more efficient vibration transmission rate. Hence, a conservative site 
attenuation exponent value of 1 has been assumed for this assessment. 

4.3.2 Assessment of vibration impacts 

Vibration levels at various distances from plant and equipment are provided in Table 4-5. Buffer 
distances to comply with the recommended vibration screening criteria (refer to Table 3-6) are 
presented in Table 4-6. 

Human comfort impacts are dependent on the type of equipment operating and distance to 
construction works. For continuous vibration, the recommended screening criteria for human 
comfort are 1.0 mm/s during the day period.  

Compaction activities only occur at the WTP site which is not near any residential receivers. All 
other activities are located within the human comfort buffer distances therefore no impacts are 
predicted during standard construction hours.  

No vibration impacts are expected due to water transfer system construction activities as there 
are no receivers within the structural damage buffer distances.  

Table 4-5 Typical vibration levels at distances 

Equipment Peak particle velocity (mm/s) at distance 

10 m 20 m 30 m 40 m 50 m 100 m 200 m 

Compactor (WTP 
site only) 

7.0 3.5 2.3 1.8 1.4 0.7 0.4 

Dozer 4.0 2.0 1.3 1.0 0.8 0.4 0.2 

Backhoe 1.0 0.5 0.3 0.3 0.2 0.1 0.1 

Excavator 2.0 1.0 0.7 0.5 0.4 0.2 0.1 

Grader  2.0 1.0 0.7 0.5 0.4 0.2 0.1 

Table 4-6 Vibration buffer distances to comply with recommended peak 
particle velocity screening criteria 

Equipment Human comfort buffer distance 
(m) 

Screening criteria 1 mm/s 

Structural damage buffer distance 
(m) 

Screening criteria 5 mm/s 

Compactor 70 15 

Dozer 40 10 

Backhoe 10 2 

Excavator 20 5 

Grader  20 5 
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4.4 Operational noise  

The main sources of potential noise impacts during operation would be the WTP and the feed 
pump station. These potential impacts are assessed in the following section. Noise from 
operation of the raw water booster pump station within the Gravity Tank compound, located on 
Newnes Plateau, has not been assessed as there are no nearby sensitive receivers. 

4.4.1 WTP operational noise 

WTP Site layout 

An indicative WTP site layout is shown in Figure 4-6. The UF/RO building has been modelled 
with a height of 8 metres. The adjacent structures located at Mt Piper Power Station have not 
been included in the noise model. 

WTP noise generating equipment 

Operational noise source on-site include the Feed Pump station and the RO systems inside the 
RO building. Sound power levels of the Feed Pump Station and the RO systems are provided in 
Table 4-7. 

Pumps modelled for the UF/RO system are based on the following 

x RO HP Pump: 45 kW 

x RO Feed Pump: 22 kW 

x CIP/Backwash Pump: 7.5 kW 

The following shielding structures have been included in the noise model to predict operational 
noise levels: 

y Ultrafiltration/Reverse Osmosis (UF/RO) Building 

y Sludge handling facility 

y Cooling towers 

y Chemical handling facility 

y Switch room 

The RO building walls were modelled as 1 mm corrugated sheet steel with an Rw value of 25. 
The building was modelled with a height of 8 metres. The RO high pressure pump and RO feed 
pump were modelled inside this building and assumed to be operating simultaneously. Internal 
noise levels inside the RO building was calculated using German Standard VDI 3760:1996 
Computation and Measurement of Sound Propagation in Workrooms. 

A conservative operational noise model with external noise sources was also generated to 
predict the worse-case noise levels at the nearest sensitive receivers. 

Table 4-7 Equipment sound power level, dBA 

Equipment SWL, dBA Modelled source 
height (m) 

Source 

RO HP Pump 79.7 2 Grundfos 

RO Feed Pump 86.3 2 Grundfos 

CIP/Backwash Pump 86.3 2 Grundfos 
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4.4.1 Predicted WTP operational noise levels 

The maximum predicted noise level during operation of the WTP with external pumps was 
approximately 8 dBA at the sensitive receivers located at Blackmans Flat. This is due to the low 
level of operational noise emissions from the WTP and the separation distance to the nearest 
residential receivers. Operational noise contours are provided in Figure 4-6. 

Operational noise impacts were assessed under worse-case meteorological conditions for noise 
propagation. Operational noise from the WTP is predicted to be insignificant and not expected 
to cumulatively contribute to the ambient noise environment in the area.  
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4.5 Operational vibration 

No operational vibration impacts at the identified sensitive receivers are anticipated as there are 
no operational vibration sources associated with the Project.  

4.6 Operational road traffic noise 

Operational work on the WTP and pipeline would generate light and heavy vehicle movements 
associated with employees and deliveries. Assessment of access routes and expected traffic 
volumes associated with operation and maintenance of the WTP and pipeline are provided 
below. 

Traffic for water treatment plant operation 

Access to the WTP would be along Castlereagh Highway and Boulder road. The following traffic 
volumes are anticipated during operation: 

y 5 light vehicles per day 

y 5 heavy vehicles per day 

Noise level increases due to operation traffic would not be significant when compared with the 
existing vehicle numbers in the study area. 

Traffic for pipeline operation 

Light vehicle access for pipeline operation on Newnes Plateau would be via State Mine Gully 
Road. Heavy vehicle access would be via Chifley Road and Old Bells Line of Road. The Gravity 
Tank and pipeline alignments on Newnes Plateau would be accessed via Glowworm Tunnel 
Road and Beacroft Track. 

Access to the pipeline route in the vicinity of Lidsdale and LDP009 would be along Castlereagh 
highway. The following traffic volumes are anticipated during pipeline operation: 

y 10 light vehicles per day 

Noise levels due to pipeline operation is not expected to be significant when compared with the 
existing traffic volumes.  

Road traffic noise levels due to operation of the WTP and pipeline are not expected to increase 
traffic noise levels by more than 2 dBA and would not impact sensitive receivers near the traffic 
routes.
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5. Mitigation measures 
5.1.1 Construction mitigation measures  

To protect the amenity of local residents of Lidsdale, Wallerawang and Blackmans Flat noise 
mitigation measures have been recommended to manage noise and vibration during 
construction of the pipeline.  

For construction activities that are undertaken within the recommended standard construction 
hours (7am to 6pm Monday to Friday and 8am to 1pm Saturday) the work practices in Table 5-1 
would be considered where feasible and reasonable where noise levels are predicted to exceed 
the construction noise management levels.  

Table 5-1 Feasible and reasonable work practices 

Construction noise and vibration mitigation measure 

Construction mitigation 
measures 

Noise generating construction activities should be undertaken in 
accordance with the Interim Construction Noise Guideline (DECC, 2009).  
The standard hours for construction work should be in accordance with the 
Guideline:  

y 7:00 am – 6:00 pm Monday to Friday 

y 8:00 am – 1:00 pm Saturdays 

y no work on Sundays or Public Holidays. 

Work outside normal hours should only comprise: 

y the delivery of materials outside normal hours requested by 
police or other authorities for safety reasons 

y emergency work to avoid the loss of lives and/or property 

 Residences predicted or measured to exceed the construction noise 
management levels should be notified as to the timing and duration of the 
construction works and provided with a contact phone number for any 
complaints or concerns during the construction period. 

 Site inductions 
Inductions for the work crew would include the specific noise issues and 
mitigation measures required for the site. The induction would include: 

x all relevant Project specific and standard noise mitigation measures  

x relevant licence and approval conditions  

x permissible hours of work  

x location of any sensitive receivers that may exceed the construction 
noise management level 

x construction employee parking areas  

x designated loading/ unloading areas and procedures  

x site opening/closing times (including deliveries) 

x behavioural practices that minimise noise: 

x avoiding dropping materials from height and avoiding metal to metal 
contact on material. 
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Construction noise and vibration mitigation measure 

 The distance between plant and equipment and any sensitive receiver 
should be maximised where practicable.  

 Vehicles, plant and equipment would be regularly maintained and kept in 
good operating condition. Machines found to produce excessive noise 
should be removed from site or stood down until repairs or modifications 
can be made. 

 Plant should be turned off when not in use. For example, trucks should not 
be left idling if not operational. 

Vibration  Should any buildings be identified that are located within the structural 
damage vibration buffer distances identified in Section 4.3.2, a property 
condition report should be prepared for the premises before and after 
undertaking the work.  

Compliance vibration monitoring should also be undertaken during high 
vibration generating activities where buildings are located within the 
structural damage buffer distances to confirm vibration criteria are not 
exceeded. 

5.1.2 Operational mitigation measures 

Operational noise levels are anticipated to comply with the noise criteria and no operational 
noise management measures are recommended. 
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6. Conclusion 
Noise and vibration impacts for construction and operational phases of the Springvale Water 
Treatment Project has been assessed. 

Noise from construction works at the WTP is predicted to comply with the construction noise 
management level at all receivers within the study area as the closest sensitive receivers are 
located approximately 2.3 kilometres east of the proposed WTP site.  

Receivers along the pipeline route would be subject to short-term elevated noise levels during 
pipeline trenching and construction. Pipeline trenching construction noise impacts are proposed 
to be undertaken primarily on Newnes Plateau. However, if these activities are expected in 
Lidsdale then the work would be undertaken during standard construction hours to minimise 
noise impacts. Work would be short term in duration and would move progressively along the 
proposal site, meaning that no one receiver would be impacted for an extended period of time. 
Construction of the pipeline is predicted to temporarily exceed the construction noise 
management level during standard construction hours at residences located within 650 metres 
of the construction works. Feasible and reasonable construction noise and vibration mitigation 
measures have been recommended to manage noise and vibration during construction of the 
pipelines. 

Vibration impacts on human comfort and structural damage have been assessed for 
construction of the pipeline and no impacts are expected.  

Operational noise impacts were assessed under worse-case meteorological conditions for noise 
propagation. Operational noise from the WTP is predicted to be insignificant and not expected 
to cumulatively contribute to the ambient noise environment in the area.  

Road traffic noise levels due to operation and construction of the WTP and pipeline are not 
expected to increase traffic noise levels by more than 2 dBA and would not impact sensitive 
receivers near the traffic routes. 
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This report: has been prepared by GHD for Springvale Coal Pty Ltd and may only be used and relied on by 
Springvale Coal Pty Ltd for the purpose agreed between GHD and the Springvale Coal Pty Ltd as set out in 
section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than Springvale Coal Pty Ltd arising in connection 
with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update 
this report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report (refer section(s) 3 & 4 of this report).  GHD disclaims liability arising from any of the 
assumptions being incorrect. 
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1. Introduction 
1.1 Overview 

Springvale Coal Pty Ltd (Springvale Coal) and EnergyAustralia NSW Pty Ltd (EnergyAustralia) 
are seeking consent for the Water Treatment Project (the Project). The Project involves the 
transfer of water from existing underground mine dewatering facilities for industrial reuse at 
Mount Piper Power Station (MPPS) to improve environmental outcomes and water quality within 
the upper Coxs River catchment. GHD Pty Ltd (GHD) was commissioned to prepare a Traffic 
Impact Assessment (TIA) for the Project.  

This assessment forms part of an Environmental Impact Statement (EIS) to support a State 
Significant Development (SSD) application for the Project under Part 4, Division 4.1 of the 
Environmental Planning and Assessment Act 1979 (EP&A Act). This TIA has been prepared in 
accordance with relevant statutory conditions and the Secretary’s Environmental Assessment 
Requirements Application Number SSD 16_7592 (SEARs). It discusses the following: 

y Existing conditions – a review of existing road features, adjacent developments, traffic 
volumes, sight distances and crash data; 

y Project – provides details of the project and a review of additional traffic generated as a 
result of the construction works; and 

y Traffic impact assessment – provides an assessment of the performance of the existing 
intersections (queues, delays, level of service, safety) during construction and operation 
of the site. 

1.2 Study area/location of the Project 

The Project is located at western coalfields near Lithgow and extends from the Newnes Plateau 
to the Mount Piper Power Station. Figure 1 provides the location of the Project in relation to the 
surrounding road network. 
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1.3 Study assumptions and limitations 

This report has been prepared by GHD for Springfield Coal Pty Ltd and EnergyAustralia Pty Ltd 
for inclusion into the EIS and may only be used and relied on by Springfield Coal Pty Ltd and 
EnergyAustralia Pty Ltd for the purpose agreed as set out in the EIS. 

The report is based on information provided by Springfield Coal Pty Ltd and EnergyAustralia Pty 
Ltd in relation to expected proposed construction and operation activities and the associated 
expected traffic generation.  

This study has been undertaken based on traffic count data provided from the following sources:  

y Roads and Maritime Services traffic counts provided from the Roads and Maritime Traffic 
Volume Viewer website; and  

y The Springvale Mine Extension Project Traffic Impact Assessment report (2013), 
prepared by ARC Traffic and Transport.  

y The Springvale Colliery Modification 1 Traffic Impact Assessment (2015), prepared by 
ARC Traffic and Transport.  

No additional traffic counts were undertaken for this study.  

1.4 Secretary’s Environmental Assessment Requirements 

The following table provides an overview of the requirements for the traffic impact study by RMS 
and with respect to SEARS and the sections in the report where they have been addressed. 

Table 1  Government Agency Requirements 

Assessment requirements Where addressed  

For the construction of the treatment plant and 
associated infrastructure, road transport volumes and 
vehicle types broken down into: 

 

y Origin and destination Section 1.1 

y Travel routes, including travel on both 
private and public roads 

Section 1.2, Section 4.2 

y Peak hours Section 2.3 

The study is to provide details of projected transport 
operations including: 

 

y Traffic volumes Section 4.1 

y Materials to be transported and vehicle 
types used for transport 

 

y Physical constraints on the haulage route Section 2.2 

y Access points to and from the Castlereagh 
Highway 

Section 4.2 

y Measures to be put in place to ensure a 
high level of safety for all road users 
interacting with construction traffic 

Section 4.4 
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Assessment requirements Where addressed  

Any over size and over mass vehicles and loads 
expected for the construction and operation of the 
project. 

Section 2.3.2 

Temporary and permanent staff numbers (including 
employees and contractors) and staff parking 
arrangements during construction and operation of the 
project. 

Section 5.1 

1.5 Report structure 

Following this section, the report is structured as follows: 

y Section 2  Existing conditions; 

y Section 3  The proposal; 

y Section 4 Construction traffic impact assessment; 

y Section 5 Operational traffic impact; and 

y Section 6  Summary and conclusions. 
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2. Existing conditions 
This section outlines the existing conditions around the proposal including traffic conditions on 
roads in the vicinity of the site. This includes the existing transport and accessibility conditions 
and the existing road network performance. 

2.1 Overview  

Springvale Coal Pty Ltd (Springvale Coal) and EnergyAustralia NSW Pty Ltd (EnergyAustralia) 
are proposing the Water Treatment Project (the Project) to improve environmental outcomes 
and water quality in the Upper Coxs River catchment. The Project is located to the east of 
Portland and south of Castlereagh Highway. 

The Project involves the establishment of a pipeline and ancillary facilities to transfer water from 
existing dewatering facilities on the Newnes Plateau for treatment and industrial reuse at Mount 
Piper Power Station (MPPS). A detailed description of the Project is provided in Chapter 5 of 
Volume 1 in the EIS. 

Access to MPPS and the water treatment plant would be via Castlereagh Highway and Boulder 
Road. Access to the pipeline route in the vicinity of Lidsdale and the proposed new licensed 
discharge point would be along Castlereagh Highway and Boulder Road. Primary access to the 
Newnes Plateau for heavy vehicles would exclusively be via Chifley Road and Old Bells Line of 
Roads and light vehicles will use State Mine Gully Road. 

2.2 Existing road network characteristics 

This section provides an understanding of the existing road network surrounding the Project. 

Roads are classified according to the functions that they perform. The main purpose of defining 
a road’s functional class is to provide a basis for establishing the policies, which guide the 
management of the road according to their intended service or qualities. Functional road 
classification involves the relative balance of the mobility and access functions. 

In terms of functional road classification, State roads are strategically important as they form the 
primary network used for the movement of people and goods between regions within Sydney, 
and throughout the State. State roads are the responsibility of the Roads and Maritime Services 
to fund, prioritise and carry out works. State roads generally include roads classified as 
Freeways, State Highways, and Main Roads under the 1993 Roads Act, and the regulation to 
manage the road system is stated in the Australian Road Rules (1999). 

NSW Roads and Maritime Services define four levels in a typical functional road hierarchy, 
ranking from high mobility and low accessibility, to high accessibility and low mobility. These 
road classes are: 

y Arterial Roads – controlled by RMS, typically no limit in flow and designed to carry 
vehicles long distance between regional centres. 

y Sub-Arterial Roads – can be managed by either council or RMS under a joint 
agreement. Typically, their operating capacity ranges between 10,000 and 20,000 
vehicles per day, and their aim is to carry through traffic between specific areas in a sub 
region, or provide connectivity from arterial road routes (regional links). 

y Collector Roads – provide connectivity between local sites and the-arterial road network, 
and typically carry between 2,000 and 10,000 vehicles per day. 

y Local Roads – provide direct access to properties and the collector road system and 
typically carry between 500 and 4,000 vehicles per day. 
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2.2.1 Key roads 

Key roads relevant to the Project include: 

y Castlereagh Highway 

y Boulder Road 

y Main Street 

y Chifley Road 

y Old Bells Line of Road 

y State Mine Gully Road / Glowworm Tunnel Road 

2.2.2 Castlereagh Highway 

Castlereagh Highway (Route No. B55) is a state highway forming part of the Great Western 
Highway that runs in a north-westerly direction from Marrangaroo to central NSW via Lidsdale. 
The proposed pipeline traverses Castlereagh Highway south of Lidsdale. Castlereagh Highway 
provides access to Boulder Road, which provides direct access to MPPS. Castlereagh Highway 
also provides direct access to several properties east of MPPS and Springvale Coal Services at 
Noon Street. 

Castlereagh Highway has the following characteristics: 

y Two-way sealed carriageway, undivided single lane highway in a rural environment; 

y Double white continuous lines; 

y Sealed shoulders between Boulder Road to approximately 150 m east of overpass over 
Castlereagh Highway and Coxs River approach to Lidsdale; 

y Unsealed shoulders between approximately 150 m east of overpass over Castlereagh 
Highway to Coxs River;  

y Default speed limit of 100 km/h; and 

y Annual average daily traffic of 5,786 vehicles per day.  

Figure 2 Castlereagh Highway viewed northwards towards Boulder Road 

 

Source: Google Maps (2016) 
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2.2.3 Boulder Road 

Boulder Road is a sub-arterial road that provides a link to Portland town centre from 
Castlereagh Highway. Boulder Road also provides access to MPPS in two locations. 

Boulder Road has the following characteristics: 

y Two-way sealed carriageway; predominately contains one lane in each direction and slip 
lanes where there is access provision to a side road, two lanes in each direction in the 
vicinity of the Mount Piper Power Station; 

y Predominately broken white centrelines with double unbroken centreline at in the vicinity 
of a steep cliff along the side of the road; 

y No road shoulders; and 

y Sign posted speed limit of 60 km/h. 

Figure 3 Boulder Road viewed northwards towards Castlereagh Highway 

 

Source: Google Maps (2016) 

2.2.4 Main Street 

Main Street performs as a collector road that provides a link to the town of Lithgow from the 
Great Western Highway (A32). Main Street runs through the main business strip of Lithgow in a 
west to east direction and forms part of State Route 59 as it connects to Chifley Road via Mort 
Street. 

Main Street generally has the following characteristics: 

y Two-way sealed carriageway with lanes in each direction; 

y Solid white centrelines; 

y Sealed road shoulders with available on-street parking in select locations;  

y Sign posted speed limit of 50 km/h,  

y 40 km/h during school hours between Rifle Parade and Academy St in the vicinity of 
Cooerwull Public School; 

y Passes through the business strip of Lithgow. 
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Figure 4 Main Street viewed westwards towards Great Western Highway 

 

Source: Google Maps (2016) 

2.2.5 Chifley Road 

Chifley Road is a continuation of the Bells Line of Road which is a sub-arterial road which runs 
from North Richmond on the north-western outskirts of Sydney to Bell (at the intersection with 
the Darling Causeway). At this point the road becomes Chifley Road which then travels through 
the locality of Clarence into Lithgow on the western side of the Blue Mountains. Chifley Road 
provides a link to Newnes Junction from Lithgow via Clarence.  

Chifley Road has the following characteristics: 

y Two-way sealed carriageway with one lane in each direction; 

y Predominately broken white centreline, but double unbroken line in large bend locations; 

y No road shoulders; and 

y Sign posted speed limit of 80 km/h eastwards and 60 km/h westwards. 
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Figure 5 Chifley Road viewed eastwards towards Newnes Junction 

 

Source: Google Maps (2016) 

2.2.6 Old Bells Line of Road 

Old Bells Line of Road extends from Chifley Road at Clarence and provides access to the 
Newnes State Forest.  Old Bells Line of Road is a well maintained gravel road, which provides 
primary access for large logging vehicles and heavy vehicles accessing the existing mine 
dewatering facilities on the Newnes Plateau. Old Bells Line of Road has the following 
characteristics: 

y Unsealed / gravel road, which is approximately 5.5 m wide; and 

y Suitable for two-way traffic 

2.2.7 State Mine Gully Road / Glowworm Tunnel Road 

State Mine Gully Road is a road that provides access to the Newnes State Forest from the north 
of Lithgow. Glowworm Tunnel Road is a continuation of State Mine Gully Road to the north of 
where it forms a T-intersection with Old Bells Line of Road. Glowworm Tunnel Road provides 
access to the Newnes Plateau. 

State Mine Gully Road has the following characteristics: 

y Sealed road extending north for approximately 1.5 km; 

y No line-marking; and 

y Suitable for two-way traffic. 

Glowworm Tunnel Road has the following characteristics: 

y Unsealed / gravel road, which is approximately 4 m wide; and 

y Suitable for two-way traffic. 
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2.2.8 Mayinygu Marragu Trail  

Mayinygu Marragu Trail forms a priority controlled T-intersection with Glowworm Tunnel Road, 
near Bungleboori, and then continues to the north-west. 

Mayinygu Marragu Trail has the following characteristics: 

y Unsealed / gravel road, which is approximately 5.5 m wide. 

2.2.9 Access Tracks  

There are a number of minor access tracks located off Mayingu Marragu Trail and Glowworm 
Tunnel Road.  Some of these tracks have been upgraded to provide access to the existing mine 
dewatering infrastructure as a result of previous projects in Newnes Plateau.  

The tracks are around five metres wide and include a track from Maiyingu Marragu Trail, a track 
located north of Glowworm Tunnel Road and a track located south of Glowworm Tunnel Road. 
The latter two tracks were constructed to provide access to bores for a previous mining project 
in Newnes Plateau. 

2.2.10 Sunnyside Road 

Sunnyside Ridge Road is a forestry road that runs from the intersection with Maiyingu Marragu 
Trail to the north-west of a service bore. Sunnyside Ridge Road has the following 
characteristics: 

y Unsealed carriageway, which is approximately 6 m wide. 

2.3 Existing road network performance 

This section provides an understanding of current traffic volumes. 

2.3.1 Existing daily and peak hour traffic  

Traffic count data was obtained from the following sources:  

y NSW Roads and Maritime Services Traffic Volume Viewer website;  

y Springvale Extension Project Traffic Impact Assessment report (2013) prepared by ARC 
Traffic and Transport; and 

y The Springvale Colliery Modification 1 Traffic Impact Assessment (2015), prepared by 
ARC Traffic and Transport. 

Castlereagh Highway 

Traffic count data for the Castlereagh Highway was obtained from the Springvale Colliery 
Modification 1 Traffic Impact Assessment (2015), prepared by ARC Traffic and Transport. The 
peak hour and daily traffic volumes are summarised in Table 2, with a copy of the traffic count 
data provided at Appendix A. 

Table 2 2013 surveyed traffic volumes  

Location AM Peak Hour (vph) PM Peak Hour (vph) Daily* 
(vpd) Northboun

d 
Southboun
d 

Northbound Southbound 

Castlereagh 
Highway 

141 264 225 269 5,786 

Note: *Vpd - Vehicles per day 
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Chifley Road 

Traffic volumes for Chifley Road were obtained from the NSW Roads and Maritime Services 
Traffic Volume Viewer website (counter station ID 99037, located approximately 190 m north of 
Darling Causeway in Bell). The traffic volumes provided are four hour volumes. The 2009 peak 
hour and daily traffic volumes are summarised in Table 3, assuming the peak hour volumes are 
a third of the peak four hour volumes, for a conservative assessment. 

Table 3 2009 surveyed traffic volumes – Station ID 99037 

Location AM Peak  (vph) PM Peak (vph) Daily* 
(vpd) 
 

Eastbound Westbound Eastbound  Westbound 

Chifley Road Period – 4 
hour 

211 451 372 581 3,059 

Chifley Road Period – 
peak hour 70 150 124 194 

Note: *Vpd - Vehicles per day 

Newnes State Forest Roads 

Traffic count data for the roads within the Newnes State Forest area was obtained from the 
Springvale Extension Project Traffic Impact Assessment report (2013) prepared by ARC Traffic 
and Transport. This traffic data was surveyed in 2011 during the mid-year school holiday break, 
using automatic traffic counters.  

A summary of the surveyed peak hour and daily traffic volumes is provided in Table 4. The peak 
hour traffic volumes along these roads are low, with less than 100 two-way traffic movements 
during peak hours. 

Table 4 2011 surveyed traffic volumes 

Location AM Peak Hour  
 (vph) 

PM Peak Hour  
 (vph) 

Daily* 
(vpd) 
 

Mine Access Road 13 88 523 
Old Bells Line of Road 12 11 104 
Glowworm Tunnel Road 9 12 91 
Sunnyside Ridge Road  6 5 39 

Note: *Vpd - Vehicles per day 

Based on the existing traffic volumes shown in Table 2, Table 3 and Table 4, all roads within the 
study area are within expected functional classification as outlined in Section 2.2. 

2.3.2 Heavy and light vehicle ratio  

Based on 2013 traffic count data from Springvale Colliery Modification 1 Traffic Impact 
Assessment (2015), the heavy vehicle (HV) and light vehicle (LV) usage percentage for the 
Castlereagh Highway in the study area is shown in Table 5. 

Table 5 Heavy vehicle proportion (2013 count data) 

Location LV* % HV* % 

Castlereagh Highway 87% 13% 
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The most recent available data for the proportion of heavy vehicles at Chifley Road was for 2006. 
It should be noted that no heavy vehicle count data was available for the 2009 traffic counts. The 
heavy vehicle percentage for Chifley Road in the study area is shown in Table 7 

Table 6 Heavy vehicle proportion (2006 count data) – Station ID 99037 

Location LV* % HCV* % 

Chifley Road 98% 2% 

The proportion of heavy vehicles and light vehicles on the access roads within the Newnes 
State Forest are summarised in Table 9, based on 2011 surveyed traffic data provided from the 
Springvale Extension Project TIA report (2013). Old Bells Line of Road was found to have the 
highest heavy vehicle proportion, with 38 percent of survey vehicles being heavy vehicles. 
However, the traffic count data in Table 4 indicates that only 104 vehicles per day were 
surveyed along Old Bells Line of Road. 

Table 7 Heavy vehicle proportion (2011 count data) 

Location LV* % HCV* % 

Old Bells Line of Road 62% 38% 
Glowworm Tunnel Road 68% 32% 
Sunnyside Ridge Road 79% 21% 

2.3.1 Midblock Level of Service Criteria 

Roads are to be assessed based with reference to their general traffic caring capacity and traffic 
demands. Table 4.5 of the Roads and Maritime Guide to Traffic Generating Developments 
(2002) sets out two-way hourly road capacities for two-lane roads for different levels of service, 
with a design speed of 100 km/hr, based on different terrain types. The capacity assumes a 
60/40 directional split of traffic.  

The level of service criteria is shown in Table 8. Roads and Maritime generally require Level of 
Service (LoS) C operations for major roads during weekday peak hours and LoS D for weekend 
/ recreational periods.  

Where design speeds of 80 km/hr are used, the resulting capacities are between 85-95% of the 
figures quoted, depending on the level of service. peak hour flow on two-lane rural roads 
(veh/hr) (Design speed of 100 km/hr). 
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Table 8 Peak Hour Flow on two-lane rural roads (veh/h) – Design speed of 
100 km/h 

 

Source: Roads and Maritime Guide to Traffic Generating Developments (2002) 

The LoS criteria shown in Table 8.is based on conditions which are generally represented along 
the Castlereagh highway, including  

y A 60 / 40 split of traffic during peak periods; 

y Level terrain; 

y Wide traffic lanes with shoulders / side clearances of at least 2 metres in width 

Based on the traffic count data provided in  Table 2 and Table 5 and the LoS criteria shown in 
Table 8, the Castlereagh Highway has the. 

y Los B during the AM peak with 405 two-way traffic movements and 13 percent heavy 
vehicles 

y Los C during the PM peak with 674 two-way traffic movements and 13 percent heavy 
vehicles 

The above analysis indicates that the current traffic volumes along the Castlereagh Highway 
operates within the Roads and Maritime recommended operating performance standards.   

2.4 Crash analysis 

Crash history data for the five-year period from 2009 to 2013 was obtained from Transport for 
NSW for the study area.  

Castlereagh Highway 

The section of the Castlereagh Highway between Boulder Road and Wolgan Road is one of the 
areas of interest and the data is summarised as follows: 

There were seven crashes recorded over this section, of these: 

y One (14%) resulted in a fatality; 
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y Six (86%) resulted in injuries; 

y Two (29%) were considered serious injuries; 

y Four (57%) were considered moderate injuries; and 

y No minor injuries were recorded during this period. 

Crashes were fairly scattered along the section of the highway as can be seen in Figure 6. A 
review of the crash data found the following: 

y There were two locations observed which had a concentration of accidents, including.  

– at the bend in the road to the north of Springvale Coal Services (the location of an 
access road forming an intersection with Castlereagh Highway) to the west of Noon 
St. Three accidents resulting in moderate to major injuries.  

– to the south of View Street, where two crashes were recorded, which resulted in 
moderate and major injuries. 

y The crash resulting in the fatality occurred at the intersection of Castlereagh Highway and 
Boulder Road. 

y The crash observed at the intersection of Castlereagh Highway and Main Street resulted 
in a moderate rated injury. 

y The general trend shows that the majority of crashes occurred at and around intersection 
locations. 

Figure 6 Crash locations - MPPS study area between 2009 and 2013 

 

Source: Transport for NSW, NSW crash data (2015) – Modified by GHD 

N 
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Chifley Road 

The section of Chifley Road east of Lithgow town centre and Clarence town centre is the 
second area of interest and the data, shown in Figure 7, and summarised as follows: 

There were 23 crashes recorded over this section, of these: 

y No crashes (0%) resulted in fatalities; 

y 17 (74%) resulted in injuries; 

y Seven (30%) resulted in serious injuries; 

y 11 (48%) resulted in moderate injuries; 

y Six (26%) resulted in minor / other injuries. 

There were a high number of crashes clustered in within the western section of Chifley Road. 
These incidents appear to have occurred near hairpin and road bend locations. In this location, 
16 crashes were recorded over the five-year period.  

It was also noted that the majority of these accidents resulted in a serious injury. Current traffic 
calming measures include advisory speed reduction signs and chevron signs through the road 
bends. The signposted recommended speed through these bends in the road is 35 km/h. 

Elsewhere, crashes generally occurred at separate locations dispersed along Chifley Road. 
These generally occurred at bends in the road, rather than along straight sections of road. The 
bends in these areas consist of a larger turning radius than the locations of the hairpin-like turns 
where a number of crashes were observed.  

The general trends in this study section shows that crashes happened in curved road segments. 

Figure 7 Crash locations - Pipeline study area between 2009 and 2013 

 

Source: Transport for NSW, NSW crash data (2015) – Modified by GHD 
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Newnes State Forest Roads 

Crash data analysis from the Springvale Mine Extension Project Traffic Impact Assessment 
report (2013) indicates that between 2006 and 2011, a total of 16 accidents were recorded 
along roads within the Newnes State Forest. All of these crashes resulted in injuries, with no 
fatalities recorded. The report concluded that speed was a factor resulting in the accidents. 

Of the crashes recorded during this period:  

y Eight crashes occurred on the Old Bells Line of Road, including four to the north of 
Chifley Road; 

y Two crashes were recorded along Glowworm Tunnel Road; and 

y One crash was reported on the Maiyingu Marragu Trail, west of the Bungleboori picnic 
area.  

A map showing the crash locations within the NCF is provided at Appendix B. 

2.5 Public transport  

2.5.1 Bus routes 

Buses that service this area are a part of the Lithgow Buslines bus service network. Two bus 
routes service this area. They are the route no. 600 and route no. 636. 

Bus route No. 600 travels between Lithgow to Portland via Wallerawang. A diagrammatic map 
of the route is provided below in Figure 8.  

There is approximately one bus service operating every hour from Monday to Friday between 
6:30 AM and 6:30 PM. Only two services complete a return trip from Lithgow and back. There 
are two services on Saturdays, the AM service starts in Lithgow and ends in Portland at the RSL 
Club stop. The PM service starts at the RSL Club stop in Portland and goes the opposite way. 

A copy of the Route no. 600 timetable is provided in Appendix C. 

Figure 8 Route 600 

 

Source: http://www.buslinesgroup.com.au/images/pdf/lithgow/Lithgow.pdf 
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Bus route No. 636 travels between Bathurst to Lithgow and return. A diagrammatic map of the 
route is provided below in Figure 9. 

There are six services between Lithgow and Bathurst from Monday to Friday made up from 
three services each way. There is one service in the AM period (7:00 AM to 11:00 AM) starting 
in Lithgow, arriving in Bathurst and return to Lithgow. In the PM period (1:30 PM to 6:30 PM) 
there are two services with similar stop destinations to the AM period, that is, starting in Lithgow, 
arriving in Bathurst and return to Lithgow. There are several stops along the route that are not 
serviced.  

A copy of the Route no. 636 timetable is provided in Appendix C. 

Figure 9 Route 636 

 

Source: http://www.buslinesgroup.com.au/images/pdf/lithgow/Lithgow.pdf 

2.6 Key findings 

The existing traffic volumes on the roads within the study area are within their expected 
functional road classifications. 

The crash analysis demonstrated that while crashes are generally spread out along the 
construction access routes, there were two locations where crashes were concentrated in a 
localised area. There were no recorded crashes at the intersection of Boulder Road and the 
MPPS access.  
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3. The project 
3.1 Project overview 

Springvale Coal and EnergyAustralia are proposing to construct the Water Treatment Project 
(the Project), to improve environmental outcomes and water quality in the Upper Coxs River 
catchment. The Project involves establishing a pipeline and ancillary facilities to transfer water 
from the existing dewatering facilities on the Newnes Plateau for treatment and reuse at Muont 
Piper Power Station. 

Traffic movements on the local road network will temporarily increase during the construction 
phase of the works and will reduce back to only those movements required for maintenance and 
operational purposes at the completion of the construction phase.  

3.2 Proposed construction timeframe 

The construction of the water transfer system (pipelines and associated infrastructure) is 
expected to be undertaken over a 12 month period. Construction of the water treatment plant is 
expected to be undertaken concurrently, over an 18 month period. The crystalliser has a longer 
lead time and construction of the crystalliser is expected to take a further 12 months, following 
completion of construction of the water treatment plant. 

3.3 Construction hours 

Construction hours are to be consistent with recommended construction hours and are likely to 
be between 7 am and 6 pm on weekdays and between 8 am and 1 pm on Saturdays. No 
construction activities would occur on Sundays or public holidays. The recommended standard 
construction hours are shown in Table 9. 

Table 9 Recommended standard hours for construction work 

Work Type Recommended standard hours of work* 

Normal construction Monday to Friday 7 am to 6 pm 

Saturday 8 am to 1 pm 

No work on Sundays or public holidays 

Blasting Monday to Friday 9 am to 5 pm 

Saturday 9 am to 1 pm 

No blasting on Sundays or public holidays 

Source: Interim Construction Noise Guideline, Department of Environmental & Climate Change NSW (2009) 

*The relevant authority (consent, determining or regulatory) may impose more or less stringent construction hours. 
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4. Construction traffic impact 
assessment 
This section assesses the impacts on the local road network as a result of the construction 
works associated with the Project. 

4.1 Projected traffic generation 

Construction hours at the sites are expected to be between 7 am and 6 pm for Monday to Friday 
and between 8 am and 1 pm on Saturdays (as per Section 3.3). It is assumed that construction 
workers would arrive and depart based on the hours of construction, which results in the 
following assumed peak hours 

y Weekday AM peak hour between 6 am to 7 am;  

y Weekday PM peak hour between 6 pm to 7 pm; 

y Weekend AM peak hour between 7 am and 8; and 

y Weekend PM peak hour between 1 pm and 2 pm.  

It is also assumed that vehicles associated with the transportation of materials would be spread-
out throughout the day. To assess the peak hour trips, it has been assumed for a conservative 
assessment that 20 percent of the trucks transporting materials would arrive and depart in the 
peak hour and that construction workers would arrive in the AM peak and depart in the PM 
peak. 

The number of proposed construction vehicle movements would depend on the final design and 
method of construction. However, the expected worst case daily movements for the construction 
of the mine water transfer system are estimated to be approximately: 

y Four heavy vehicles accessing the site per day during the construction period – resulting 
in eight heavy vehicle movements per day 

y Four light vehicles accessing the site per day during the construction period – resulting in 
eight light vehicle movements per day 

The projected traffic generation for the proposal during the construction period of the mine water 
transfer system is summarised in Table 10. 

Table 10 Traffic generation during construction (mine water transfer system 
construction) 

Activity AM Peak (vtph*) PM Peak (vtph*) Daily (vtpd**) 

In Out In Out In Out 

Light 
vehicles 

4 0 0 4 4 4 

Heavy 
vehicles 

1 1 1 1 4 4 

TOTAL 5 1 1 5 8 8 

Notes: 1. *(vtph) - vehicles trips per hour 

  2. **(vtpd) – vehicle trips per day 
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The expected worst case daily traffic movements for the construction of the water treatment 
plant is estimated to be approximately: 

y Ten heavy vehicles accessing the site per day during the construction period – resulting 
in 20 heavy vehicle movements per day. 

y 25 light vehicles accessing the site per day during the construction period – resulting in 
50 light vehicle movements per day. 

The projected traffic generation for the proposal during the construction period of the water 
treatment plant is summarised in Table 11. 

Table 11 Traffic generation during construction (water treatment plant) 

Activity AM Peak (vtph*) PM Peak (vtph*) Daily (vtpd**) 

In Out In Out In Out 

Light 
vehicles 

25 0 0 25 25 25 

Heavy 
vehicles 

2 2 2 2 10 10 

TOTAL 27 2 2 27 35 35 

4.2 Traffic distribution 

Based on the expected access routes and for a worst-case assessment, it has been assumed 
that vehicles will travel to / from the A32 Great Western Highway to the various sites.  

Newnes Plateau 

In relation to the Newnes Plateau, it has been assumed that light vehicles will travel to / from the 
Great Western Highway to the site via Main Street, Lithgow Street, Mort Street, Bridge Street 
and State Mine Gully Road / Glowworm Tunnel Road. Heavy vehicles will be travelling to / from 
the site via Chifley Road and Bells Line of Roads. Traffic movements associated with the 
Project is shown in Figure 10.  

MPPS 

To access the MPPS and water treatment plant site, it has been established that the vehicles 
will be accessing the site via the B55 Castlereagh Highway and Boulder Road. Both light and 
heavy vehicles will be travelling via the same route. These traffic movements are shown in 
Figure 11. 

Pipeline Installation 

Consideration of the period of installation of the pipeline between LDP009 and MPPS water 
treatment plant location has also been made as part of this assessment. During this time, 
construction vehicles (both light and heavy vehicles) associated with the mine water transfer 
system would access the construction site from Wallerawang Haul Road,Karawatha Drive, 
Brays Lane and Springvale Coal Services Site Access Road via Castlereagh Highway. 

During this construction period, there would be traffic accessing the MPPS and the Pipeline 
Installation along the Castlereagh Highway. This construction period therefore represents the 
worst case period in terms of construction vehicles along the Castlereagh Highway. 
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Figure 10 Project traffic distribution – Newnes Plateau mine water transfer 
site 

 

Source: Google Maps (2016) - modified by GHD 

Figure 11 Project traffic distribution – MPPS and water treatment plant site 

 

Source: Google Maps (2016) - modified by GHD 
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4.3 Mid-block assessment 

During peak delivery of materials to the sites, it is expected that the proposal would generate an 
additional 16 and 70 vehicle movements per day for the pipeline and water plant sites 
respectively. The increase in traffic volumes are shown in Table 10 and Table 11.  

Daily traffic volumes 

Table 12 provides a summary of the expected percentage increase in daily traffic at each of the 
key roads within the study area as a result of the Project. The assessment has also considered 
the construction period where the installation of the pipeline between LDP009 and MPPS water 
would occur. This scenario provides a worst case assessment for construction traffic along the 
Castlereagh Highway, with construction vehicles associated with both the MPPS water 
treatment plant and pipeline construction accessing construction sites from the Castlereagh 
Highway. 

Table 12 Expected traffic increase- daily traffic volumes (two-way) 

Location Existing 
Traffic 
(vpd) 

Existing + 
Proposal 
Traffic 
(vpd) 

Increase 
in Traffic 
(vpd) 

Percentage 
Increase in 
Traffic 

Vehicles 
per day 
(capacity) 

Castlereagh Highway 5,786 5,856 70 1% 50,000+ 
Castlereagh Highway* 5,786 5,872 86 2% 50,000+ 
Chifley Road 3,059 3,075 16 1% 10,000 – 

20,000 
Old Bells Line of Road 104 112 8 8% 500 – 

4,000 
Glowworm Tunnel Road 91 99 8 9% 500 – 

4,000 
Sunnyside Ridge Road 39 47 8 20% 500 – 

4,000 

*This scenario takes into account the worst case assessment for Castlereagh Highway, with construction vehicles 

associated with mine transfer system and the pipeline installation near LDP009. 

Table 12 indicates that the Project would result in an increase in traffic of up to two percent 
along Castlereagh Highway and Chifley Road during peak construction periods. This small 
increase in traffic is considered minimal and would fall within typical daily traffic variations.  

A higher percentage increase in traffic is expected along the roads within the Newnes State 
Forest Roads, with an increase of up to 20 percent along Sunnyside Ridge Road. However, 
these roads have very low surveyed traffic volumes, with around 100 vehicles per day or less 
accessing these roads. The results indicate that the roads will continue to operate with spare 
capacity in both the AM and PM peak periods. As these roads operate with spare capacity, it is 
expected that any cumulative traffic impacts with local forestry operations and/or projects in the 
area would be accommodated. 

Based on this analysis, the project would have acceptable impacts to the daily traffic volumes 
along the roads within the Study Area. It is expected that all roads would continue to operate 
well within their functional classification.  

Peak hour traffic volumes 

A summary of the AM and PM peak hour percentage increase in traffic along the key 
construction traffic routes in the study area are provided in Table 13 and Table 14. 
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The Castlereagh Highway is a two-lane two-way highway road (one lane per direction). The 
Highway Capacity Manual (HCM) 2000 states that the capacity of a two-lane highway is 3,200 
passenger cars per hour (pc/h) for both directions of travel combined. For the purposes of this 
assessment, it has been assumed that the capacity of Chiefly Road is around 900 vehicles in 
each direction, with a capacity of around 500 vehicles in each direction along the other roads.  

Similar to the daily midblock assessment, the expected increase in peak hour traffic along the 
Castlereagh Highway and Chifley Road is up to nine percent.  

The higher percentage increase for the Newnes State Forest Roads, is a result of the current 
low traffic volumes along these routes, with up to 14 two-way traffic movements along these 
roads during the peak hour. The small increase in traffic resulting from the proposal is also 
expected to have minor traffic impacts to these roads.  

As mentioned earlier in the report, this expected increase in traffic will only be for the duration of 
the construction period. 

Table 13 Expected traffic increase- AM peak hour volumes (two-way) 

Location Existing 
Traffic (vph) 

Existing + 
proposal 
Traffic (vph) 

Increase in 
Traffic 
(vph) 

Percentage 
Increase in 
Traffic 

Capacity 
Vehicles 
per hour 
(total) 

Castlereagh 
Highway 

405 434 29 7% 3,200 

Castlereagh 
Highway* 

405 440 35 9% 3,200 

Chifley Road 221 223 2 1% 1,800 
Old Bells Line of 
Road 

12 14 2 17% 1,000 

Glowworm Tunnel 
Road 

9 13 4 44% 1,000 

Sunnyside Ridge 
Road 

6 8 2 33% 1,000 

*This scenario takes into account the worst case assessment for Castlereagh Highway, with construction vehicles 

associated with mine transfer system and the pipeline installation near LDP009. 

 

Table 14 Expected traffic increase – PM peak hour volumes (two-way) 

Location Existing 
Traffic (vph) 

Existing + 
proposal 
Traffic (vph) 

Increase in 
Traffic 
(vph) 

Percentage 
Increase in 
Traffic 

Capacity 
Vehicles 
per hour 
(total) 

Castlereagh 
Highway 

674 703 29 4% 3,200 

Castlereagh 
Highway* 

674 709 35 5% 3,200 

Chifley Road 194 196 2 1% 1,800 
Old Bells Line of 
Road 

11 13 2 18% 1,000 

Glowworm Tunnel 
Road 

12 16 4 33% 1,000 

Sunnyside Ridge 
Road 

5 7 2 40% 1,000 

*This scenario takes into account the worst case assessment for Castlereagh Highway, with construction vehicles 

associated with mine transfer system and the pipeline installation near LDP009. 
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Midblock Level of Service Assessment  

y Based on the forecast peak hour traffic volumes provided in Table 13 and Table 14 and the LoS 
criteria shown in Table 8, the Castlereagh Highway is forecast to operate at: 

y Los B during the AM peak with 405 two-way traffic movements and 13 percent heavy 
vehicles; and 

y Los C during the PM peak with 709 two-way traffic movements and 13 percent heavy 
vehicles. 

The above analysis indicates that the Castlereagh Highway would continue to operates within 
the Roads and Maritime recommended operating performance standards.   

4.4 Mitigation measures 

The following mitigation measures are recommended for the Project and implemented for the 
construction lifecycle: 

y A Construction Traffic Management Plan (CTMP) will be developed to address the 
following: 

– Management and timing of heavy vehicles on Main Street and Mort Street; 

– Strict speed limits for Project vehicles in line with Forestry Corporation NSW (FCNSW) 
60 km/h requirement in the Newnes State Forest in the absence of speed signs on the 
various access tracks; 

– Designated access routes for heavy vehicles to be clearly highlighted and adhered; 

– Strict compliance with the safety, signage and access requirements as outlined in the 
Roads and Maritime Traffic Control at Worksites for the Project site 

– Clear and separate guidelines for the event of adverse weather conditions 

y The CTMP will address the timing of trucks accessing the site to ensure there is sufficient 
room within the site to accommodate the vehicles. 

y Consultation will be undertaken with the Cooerwull Public School and Lithgow Public 
School to inform them of the construction program and access route (via Main Street). 

y The contractor is advised to restrict heavy vehicle movements to and from the proposal 
within the schools’ drop off and pick up times (8 am – 9:30 am and 2:30 pm – 4 pm). 

4.5 Key findings 

Construction activities would occur over a two-and-a-half-year period. 

Based on the current program, the construction at the water treatment plant site will take 
eighteen months and the installation of the crystalliser is to take a further twelve months. 

During the peak construction period there would approximately be eight construction vehicles 
accessing the site generating 16 vehicle movements per day at the Newnes Plateau pipeline 
construction site. At the MPPS construction site, 35 vehicles would be accessing the site 
generating 70 vehicle movements per day. 

The assessment has also considered the construction period where the installation of the 
pipeline between LDP009 and MPPS water would occur. This scenario provides a worst case 
assessment for construction traffic along the Castlereagh Highway, with construction vehicles 
associated with both the MPPS water treatment plant and pipeline construction accessing 
construction sites from the Castlereagh Highway. 
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The Castlereagh Highway is expected to continue to operate within the Roads and Maritime 
recommended operating performance standards, at LoS B during the weekday AM peak and 
LoS C during the weekday PM peak.   

A CTMP specific to the site will be developed to manage potential conflicts between the day-to-
day construction traffic and general traffic. The CTMP should also address the management of 
all vehicles associated with the project site. 
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5. Operational traffic impacts 
5.1 Operation of the Project 

It is expected that there will be less than 10 heavy vehicle trips per week (vtpw) generated from 
the day-today operation of the water treatment plant.  

Currently the existing operational traffic to the MPPS is 290 staff per day. The expected 
additional traffic movements during the operation of the Project would be: 

y Five heavy vehicles per week accessing the water treatment plant for delivery purposes – 
resulting in ten heavy vehicle movements per week; and 

y Five light vehicles per day accessing the water treatment plant– resulting in ten light 
vehicle movements per day 

These vehicle volumes are less than those expected to be generated during the construction 
phase of the Project. Approximately five light vehicles and one heavy vehicle per day are 
predicted during the operational phase.  

5.2 Key findings 

The Project would generate a low number of additional operational vehicles that would access 
the water treatment plant and this is deemed to not pose a constraint to the existing site access 
and impact upon local road users. 
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6. Summary and conclusions 
The following key findings were identified as part of this traffic assessment:  

6.1 Existing situation 

y The existing traffic volumes on the surrounding road network are within the expected 
functional classification outlined by RMS. 

y Review of the crash history for the surrounding roads indicated that generally crashes 
were spread along the roads. However, the analysis indicates that there are some 
locations with crash clusters, including at some intersections on the Castlereagh Highway 
and tight bends in the road along the Chifley Road construction access route.  

6.2 Construction traffic impact 

During the peak construction period there would approximately be eight construction vehicles 
accessing the site generating 16 vehicle movements per day at the Newnes Plateau for 
construction of the mine water transfer system.  

At the water treatment plant construction site, 35 vehicles would be accessing the site 
generating 70 vehicle movements per day. 

The assessment has also considered the construction period where the installation of the 
pipeline between LDP009 and MPPS water would occur. This scenario provides a worst case 
assessment for construction traffic along the Castlereagh Highway, with construction vehicles 
associated with both the MPPS water treatment plant and pipeline construction accessing 
construction sites from the Castlereagh Highway. 

The Castlereagh Highway is expected to continue to operate within the Roads and Maritime 
recommended operating performance standards, at LoS B during the weekday AM peak and 
LoS C during the weekday PM peak.   

The small increase in traffic associated with the construction activities is expected to have 
negligible traffic impacts.  

6.3 Mitigation measures 

A CTMP specific to the Project would be required to be developed to manage potential conflicts 
between the day-to-day construction traffic and general traffic. All vehicles shall be 
accommodated on site and managed in accordance with the CTMP. 

6.4 Operational impact 

The increase in traffic for the proposed operation post construction is projected to be minimal in 
the scheme of the road network. The small increase in traffic associated with the operation 
activities for the Project is expected to have a negligible traffic impacts.  

6.5 Conclusion 

In conclusion, the construction of the Project is not expected to adversely impact the traffic and 
road safety environment of the surrounding road network if the appropriate mitigation measures 
mentioned in the report are applied. 
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Appendix A – Traffic Count Data 
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Appendix B – Crash Data 
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LITHGOW to BATHURST via Wallerawang- Portland- Meadow Flat- Mt Lambie- Yetholme                                ROUTE 636
Monday to Friday Saturday

am pm pm am
Lithgow Buslines 

Service

pm
Trainlink coach

Train Arrives Lithgow Railway from Sydney 7.08 1.05 3.05 8.42 3.30
Lithgow Workers Club- Tank Street 7.10 1.34 - 8.55 -
Court House Hotel- Main Street 7.11 1.35 3.43 8.56 -
Lithgow Railway- opp in Main St at Post Offi ce 7.12 1.36 3.45 8.57 3.30*
Library- Main Street 7.13 1.37 3.46 8.58 -
Lithgow Valley Plaza- Bus Shed inside Car Park - 1.40 3.48 9.01 -
Gt Western Hwy/Main Street- opp McDonalds 7.16 1.43   4.00^ 9.06 -
Lithgow Caravan Park- Cooerwull Road 7.18 1.45 - 9.08 -
Marrangaroo Fields- Gt Western Hwy 7.20 1.48 4.03 9.11 -
Opp Lithgow Correctional Ctre- Gt Western Hwy 7.22 1.50 4.05 9.13 -
Castlereagh Hwy/Wolgan Road - 1.55 - 9.17 -
Lidsdale- Bells Corner - - - - -
Blackman's Flat- Castlereagh Hwy/View Street - - - - -
Wallerawang turnoff- Barton Ave/Gt Western Hwy 7.26 - 4.08 - -
Wallerawang- Hume Ave loop - 2.03 - 9.22
Wallerawang Bridge 7.28 2.00 4.14 9.24 -
Wallerawang- Main Street - 1.59 - 9.20 -
Portland RSL Club 7.40 2.13 - 9.42 -
East Portland - 2.17 - 9.38 -
Portland Post Offi ce - - - - -
Mt Lambie- Gt Western Hwy- Countrylink Stop - - 4.25 - -
Meadow Flat opposite school Sunny Corner Road 7.55 2.40    4.31^^ 9.52 -
Yetholme- Gt Western Hwy 8.02 2.45 4.38 9.57 -
Raglan- Gt Westen Hwy- Countrylink Stop 8.07 2.56 4.48 10.02 -
Kelso- Gt Western Hwy 8.28 2.59 4.51 10.05 -
Bathurst Railway Station- Keppel Street On Request 3.05 4.55 10.08 4.25

Bathurst Bus Terminal- Acropole Café Howick St 8.45       
On Request 3.00 5.00 10.10 -

BATHURST to LITHGOW via Yetholme- Mt Lambie- Meadow Flat- Portland- Wallerawang                                                 ROUTE 636
Monday to Friday Saturday

am pm pm am
Trainlink coach

pm
Lithgow Buslines 

Service

pm
Trainlink coach

Bathurst Railway Station- Keppel Street 8.58 3.25 4.55 10.05 11.18 12.05
Bathurst Bus Terminal- Acropole Café Howick St 9.02 3.22 5.02 - 11.20 -
Kelso- Gt Western Hwy 9.07 3.40 5.08 - 11.25 -
Raglan- Gt Westen Hwy- Countrylink Stop 9.12 4.02 5.17 - 11.30 -
Yetholme- Gt Western Hwy 9.21 4.12 5.33 - 11.39 -
Meadow Flat opposite school Sunny Corner Road 9.28 4.19 5.39 - 11.46 -
Mt Lambie- Gt Western Hwy- Countrylink Stop - - - - - -
Portland Post Offi ce 9.42 - - - 12.01 -
East Portland 9.45 - - - 12.05 -
Portland RSL Club 9.50 4.35 5.53 - 12.09 -
Wallerawang Black Bridge 10.00 4.40 6.01 - 12.19 -
Wallerawang- Main Street 10.05 - - - - -
Wallerawang- Hume Ave loop 10.01 - 12.21 -
Blackman's Flat- Castlereagh Hwy/View Street - - - - - -
Wallerawang turnoff- Barton Ave/Gt Western Hwy - 4.45 6.03 - 12.25 -
Lidsdale- Bells Corner - - - - - -
Castlereagh Hwy/Wolgan Road 10.08 - - - - -
Lithgow Correctional Ctre- Gt Western Hwy 10.12 4.47 6.05 - 12.27 -
Marrangaroo Fields- Girraween Road 10.15 On Request On Request - On Request -
Lithgow Caravan Park- Cooerwull Road 10.19 4.52 6.10 - 12.31 -
Gt Western Hwy/Main Street- McDonalds 10.22 4.55 6.15 - 12.34 -
Lithgow Valley Plaza- Bus Shed inside Car Park 10.26 On Request On Request - On Request -
Opposite Library- Main Street 10.29 4.58 6.18 - 12.37 -
Lithgow Railway- Arcade in Main St opp Post Offi ce 10.30 4.59 6.19 11.05 12.38 1.05
Opposite Court House Hotel- Main Street 10.31 5.00 6.20 - 12.39 -
Lithgow Workers Club- Tank Street 10.32 5.01 6.21 - On Request -
Train Departs Lithgow Railway to Sydney (11:26) 5.34 (7:34) 11.37 - 1.26

* NSW Trainlink Coach Service from Railway Ave- times correct at time of 
print please check with TrainLink to ensure still current

Routes so marked will generally be serviced by a fully wheelchair accessible bus. Periodic 
maintenance may affect availability, please check prior to journey.

Services operated by Trainlink - please check for changes in times  ^ Pick up on Gt Western Hwy opposite McDonalds

Operates school days only ^^ Picks up on Gt Western Hwy opp Meadow Flat School

Effective from 10 December 2014
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Executive summary 
GHD Pty Ltd (GHD) was commissioned to conduct a preliminary contamination assessment 
including a desktop study and limited sampling at a portion of the proposed site for the water 
treatment project (WTP) at the Mount Piper power station (MPPS) located at Lot 363 Boulder 
Road, Blackmans Flat, NSW. 

GHD undertook the field investigations on 2 and 3 June 2016, at the site to assess the nature of 
soil contamination on-site and assess potential risks posed by the identified contaminants of 
potential concern. 

The subsurface conditions across the site have been observed to comprise of Fill (mine 
overburden) overlying residual soil (orange/red/brown Clay) then the Illawarra Coal Measures. 

Reviews of previous environmental investigation and site settings indicate a potential for 
contamination on the site in localised areas of fill. Searches identified multiple premises nearby 
the site with the potential for contaminating activities, such as commercial use of the MPPS and 
the above ground storage tanks containing diesel located adjacent to the site. However, it was 
considered that the primary potential sources are the fill deposits present on the site as a result 
of previous land uses. 

The following results were obtained: 

y All soil results including previous investigations undertaken by ERM, were below the 
nominated human health screening criteria. 

y No asbestos fibres were identified in the soil samples. 

y The preliminary in-situ waste classification of the soil on site is classified as: 

–  Proposed WTP site area: general solid waste.  

– Proposed WTP construction laydown area: The area of HA01 and ERM (2014) 
locations is a mixture of general, restricted and hazardous solid waste. Once final 
design is known this should be reassessed.  

– Proposed salt slurry ponds: general solid waste. 

Based on the findings detailed in this report the preliminary conceptual site model provided in 
Table 3 has been updated for the site and is considered that none of the source pathway and 
receptors is complete.   

GHD considers that based on the site investigation data there is limited risk to human health 
during construction of the WTP, and standard PPE would be suitable for the works.   

Given the extensively fill material at the site, any site safety or environmental management 
plans for the construction works should include an unexpected find protocol. 

We recommend further sampling of material for waste classification purposes if any material is 
to be removed off-site. 

This executive summary is subject to, and must be read in conjunction with, the remainder of 
the report, the limitations set out in Section 10 and the assumptions and qualifications contained 
throughout the report. 
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1. Introduction 
1.1 Authorisation 

Springvale Coal Pty Ltd (Springvale Coal) is seeking consent for the Springvale Water 
Treatment Project (the Project). The Project involves the transfer of water from existing 
underground mine dewatering facilities for industrial reuse at Mount Piper Power Station 
(MPPS) to improve environmental outcomes and water quality within the upper Coxs River 
catchment. 

EnergyAustralia NSW Pty Ltd (EnergyAustralia) owns and operates the MPPS, located about 
eight kilometres west of the Springvale Mine pit top. The power station has a high demand for 
make-up water for use in the cooling tower system.  Springvale Coal and EnergyAustralia have 
agreed to work together to develop the Project. 

GHD Pty Ltd (GHD) was commissioned to undertake a preliminary contamination assessment 
including a desktop study and limited sampling at a portion of the proposed site for the water 
treatment plant (WTP) site at MPPS, located at Lot 363 Boulder Road, Blackmans Flat, NSW, 
referred to as “the site”. A site location plan is provided as Figure 1, Appendix A.  

1.2 Background 

A new WTP is proposed to be located at the MPPS site and integrated with the existing water 
treatment facilities operating at the site. The areas to be investigated include the proposed 
water treatment plant area, salt slurry ponds and proposed WTP construction laydown area.   

The area for the proposed water treatment process area is a large semi-cleared area with one 
are that was previously used as a construction laydown area during the construction of the 
MPPS. The soil in this area is a mixture of “natural’ and / or “cut and filled from previous 
construction or possible past history of “open cut coal mine that was infilled by back-filling and 
rehabilitation”. 

This investigation was completed alongside the geotechnical investigation being undertaken as 
part of the concept design for the Project. This assessment forms part of an Environmental 
Impact Statement (EIS) to support a State Significant Development (SSD) application for the 
Project under Part 4, Division 4.1 of the Environmental Planning and Assessment Act 1979 
(EP&A Act).  The investigation will also be available for proponents tendering for the 
construction and operation of the Project.   

1.3 Objective 

The objective of this contamination assessment was to provide information on the current and 
historical setting of the site in order to assess the potential for contamination sources across the 
site. The assessment included a limited soil investigation across the site including: 

y A preliminary waste classification across the WTP site area for each soil profile; and 

y Identification of any contamination that may pose risk to human health in regard to the 
construction works. 

1.4 Scope of work 

The scope of works completed by GHD included the following: 



 

2 | GHD | Report for Springvale Coal Pty Ltd - Springvale Water Treatment Project, 21/25109  

y A desktop review of the site’s environmental setting including review of published 
information such as soil, geology and hydrogeology maps, and a search of the NSW 
Office of Water (groundwater database);  

y A review of the provided contamination reports: 

– ERM (2013) NSW Treasury, Mt. Piper Power Station, Preliminary Environmental Site 
Assessment, Ref:0194708RP03 Draft, April 2013 

– ERM (2014) Delta Electricity, Project Symphony – Mt Piper, Stage 2 Environmental 
Site Assessment, Ref 0207423RP01, April 2014 

y Preparation of a preliminary conceptual site contamination model of the site to identify the 
key potential sources, pathways and receptors of potential contamination. 

y A site walkover to identify areas of potential contamination based on observation of 
surface conditions, evidence of current or former potentially contaminating activities and 
the surrounding built and natural environment. 

y Soil sampling from nine locations across the site (GHD_TP212 - GHD_TP219 and HA01), 
as shown Figure 2, Appendix A, to provide a preliminary assessment of contamination 
concentrations at the site. 

y Laboratory analysis of selected soil samples.  

y Preparation of this report documenting the findings of the assessment and 
recommendations regarding the overall suitability of the site, from a contamination 
perspective, for future construction. 

1.5 Limitations 

GHD’s limitations to the assessment are provided in Section 10. 

The investigations have been limited to soil sampling. No groundwater sampling has been 
completed. 

GHD were commissioned to undertake a preliminary investigation with limited soil sampling.  
We note that the scope of works completed in this investigation did not include soil sampling in 
full accordance with the sampling density detailed in the NSW EPA Sampling Design Guidelines 
1995.  GHD also note that the asbestos assessment comprised asbestos identification analysis 
only; the investigation has not been completed in full compliance with the NEPM (2013) 
guidelines for asbestos assessment.   
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2. Site setting 
2.1 Site identification 

A site location plan is provided as Figure 1, Appendix A.  A summary of available information 
pertaining to the site is presented in Table 1. 

Table 1 Site identification summary 

Information Details 
Site address Mt Piper Power Station – Lot 363 Boulder Road, Blackmans 

Flat 
Lot and DP Parts of Lot 2 DP 702619, Lot 1 DP 829065 and Lot 103 of 

DP 1164619 
Geographic Coordinates -33.36362, 150.03491 
Local Government Area Lithgow City Council 
Parish Lidsdale 
County Cook 
Local Land Use Zoning SP2 Infrastructure 
Current Land Use The investigation area is a fenced off area, which is part of 

the overall MPPS site.  

2.1.1 Site inspection 

An experienced environmental scientist from GHD undertook a site inspection on 2 and 3 June 
2016. Photographs taken during the site inspection, as referenced below, are provided in 
Appendix B. In summary the following observations were made at the time of inspection: 

y The southern portion of the site was vacant, with fencing around the north and western 
perimeter. The southern area consisted of an unsealed surface with small shrubs and 
grasses, and mature trees scattered around. No buildings were present on the site at the 
time of site inspection (Photographs 1 to 5). 

y The south western portion of the site (proposed construction laydown) consisted of 
sealed and un-sealed roads (Photographs 6). The area has two large water tanks and 
two building. One is a possible workshop; the other building belongs to a third party 
company that leases the building. 

y The northern portion of the site is located inside the power station operational area and 
includes two above ground storage tanks that contain diesel. There was no evidence of 
visual and or olfactory evidence of contamination. 

y The ground in the southern portion of the site is built up compared to the MPPS 
operational footprint.  

y The northern portion of the site generally slopes towards the north, with surface water 
expected to flow in this direction. The southern part of the site is relatively flat. 

2.1.2 Surrounding land use 

Land immediately adjacent to the site consists of the following: 

y North: Operational area of the power station and water holding ponds. Further north is the 
Castlereagh Highway and Ben Bullen State Forest. 

y East: Buffer lands and the conveyor line through the Springvale Coal Services Site 
(SCSS). Above ground storage tanks are located to the east of the proposed salt slurry 
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ponds. Lamberts north ash repository is located further east followed by Blackmans Flat 
township. 

y South: South east of the site is Ben Bullen State Forest and south to south west is 
forested land. 

y West: Transgrid transmission towers and former landfills associated with the Mt Piper 
Power Station, followed by forested buffer lands and the town of Portland. 

2.2 Environmental setting 

2.2.1 Topography and drainage 

The site is approximately 960 metres Australian height datum (m AHD), according to the NSW 
Land and Property Information Spatial Information Exchange. The topography across the site 
appears to be sloping generally towards the north. Surface water flow is expected to follow local 
topography on-site and flow in a northerly direction towards the site boundary into stormwater 
drainage systems. To the east of the site, the site rises up to approximately 1000 m AHD. 

2.2.2 Soils and landscapes 

The Soil Landscapes of the Wallerawang 1:100,000 Sheet map and report (1993), classifies the 
soil as disturbed terrain (8931xx) describes the soil and landscape as follows: 

y Landscape: made land on various geologies (unconsolidated).  

y Soils: Dominated by Anthroposols in disturbed areas. Here most of the original soil has 
either been removed, buried or greatly disturbed. In gravel pits and quarries bedrock is 
often exposed whilst in landfill areas of transported earths, sediment and industrial, 
building and household wastes are found. These areas may be artificially topsoiled or 
covered by concrete and bitumen. 

y Vegetation: Generally completely devoid of original vegetation. 

y Limitations: Are dependent on nature of fill material and may include mass movement 
hazard (subsidence), soil permeability leading to poor drainage, low fertility and toxic 
material. Care must be taken when these sites are developed. A survey at a suitable 
scale as well as a geotechnical analysis should be undertaken. Advice from local councils 
should be sought concerning individual areas of disturbed terrain. 

2.2.3 Hydrology 

The closest receiving water body from the site is Wangcol Creek, approximately 1.2 km north. 
This creek flows into the Coxs River approximately 2.5 kilometres east of the site.  

2.2.4 Geology 

According to the Sydney 1:250,000 Geological Series Sheet SI 56-5, the site appears to be 
underlain by the following geological units outlined in Table 2. 
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Table 2 Published geology 

Period Group Description 
Permian Cullen Bullen 

Subgroup of the 
Illawarra Coal 
measures 

Shale, sandstone, conglomerate, tuff, chert and coal 
seams. 

Permian Shoalhaven  Shale, sandstone, conglomerate and chert with coal, 
torbanite seams. 

2.2.5 Hydrogeology 

The 1:2,000,000 Groundwater in New South Wales, Assessment of Pollution Risk Map indicates 
that the site is likely to be underlain by shale, siltstone in other sedimentary basins with a low 
potential for groundwater movement.  

The groundwater environment in the locality can be complex due to past land use. The greatest 
complexity has been observed located around the MPPS and SCSS operation areas where 
groundwater is connected to remnant open cut areas, some of which have been backfilled and 
others remain open. SKM (2010) indicate that following mining (pillar extraction) the connectivity 
between surface and groundwater can increase up to three times due to changes permeability 
and storage capacities above the mine. This is supported by observations at SCSS where a 
number of groundwater recharge areas exist which maintain an influencing factor over 
discharge volume and quality currently. 

The mudstone and siltstone units that are present between the primary coals seams (the 
Lidsdale and Lithgow seams) and sandstones throughout the profile will significantly retard 
vertical flow between aquifer units. Much of this material has been extracted through mining 
activities. 

Typical usage of groundwater, regionally, has been limited to stock and not potable, due to the 
low bore yields and water qualities (SKM 2010).   

GHD conducted a review of existing groundwater borehole records using the NSW Water 
Information Database. The search was conducted to identify registered groundwater boreholes 
in close proximity and to record information such as use and standing water level. There are no 
groundwater bores within a 1 km radius of the site on this database apart from three monitoring 
bores associated with the site.  
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3. Review of previous reports 
3.1 ERM, Preliminary Environmental Site Assessment, April 2013 

ERM undertook a preliminary environmental site assessment of the entire MPPS site in 2013. 
The report summarises the history of the power station and the surrounding environment / 
receptors to gain an understanding of the past and present land uses in respect to 
contamination. 

The ERM report summaries previous environmental investigations that have been conducted at 
MPPS. The investigations have been targeted to specific identified sections within MPPS with 
no comprehensive site wide assessment. These areas included the former landfill sites, the 
underground fuel storage tanks and groundwater modelling assessment into the proposed 
extension of the brine conditioned ash placement area at different areas of the site. 

The report identified a number of potential contamination sources associated with the operation 
of the Power Station and recommended a detailed site investigation of these areas. The areas 
of potential contamination included: 

y Former mine and backfilling of operational area 

y Former landfills 

y Coal storage area 

y Electrical transformers 

y Water holding ponds 

y Workshops 

y Mobile plant refuelling area 

y Operational and decommissioned underground storage tanks (USTs) 

y Operational above ground storage tanks (ASTs) (two x 1.2 mega litre (ML) diesel tanks) 

y Current ash repository 

y Lamberts North ash repository 

The report noted that part of the site has been subject to underground and some open cut 
mining operations in the past with no other contaminating activities were known.  

The report recommended a Stage 2 Environmental site assessment to complete a site wide 
contamination assessment to gain a baseline understanding of the entire MPPS site. 

3.2 ERM, Stage 2 Environmental Site Assessment, August 2014 

ERM undertook a stage 2 Environmental Site Assessment across the MPPS. The investigation 
was targeted to the areas of potential contamination as well as coverage across the MPPS 
boundary. Soil, sediment and groundwater was collected and analysed and compared against 
screening criteria to assess the potential risk to human health and the environment. 

The main conclusions of the report were no impacts identified in soil, sediment and groundwater 
that represent a risk to human health and/or the environment based on continued use of the 
area as a power station. There were some localised areas of contamination at the mobile plant 
refuelling area and underground storage tank. Heavy metals in soils were identified across the 
site above the human health and environment screening criteria and is potentially associated 
with the contributions from former mine workings both from on-site and off-site. 
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Results associated with the WTP 

The area assessed by ERM that is associated with the WTP was called the ML – non-
operational areas. The area included buffer land and the former contractor’s yards. The report 
states that the area proposed for the WTP has been extensively mined and partly or full 
backfilled with mine overburden. The area proposed for the construction laydown area has had 
soil and groundwater investigation undertaken during 2014 included: 

y 16 soil bores to a maximum depth of 0.15 metres below ground level (m bgl), and a 
further six locations that had to be abandoned due to refusal or service encountered with 
a maximum depth of 0.75 m bgl; and  

y Two groundwater monitoring wells to 25 m bgl.  

One groundwater well (ML_MW05) was installed in the area associated with the proposed WTP 
area to a depth of 19 m bgl and one soil bore (ML-MW02) near the proposed salt slurry ponds to 
a depth of 0.6 m bgl due to refusal.  

The results from this assessment are discussed in Section 7. 
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4. Preliminary conceptual site model 
Based on the current information, the following preliminary contamination conceptual site model 
(CSM) has been developed for the potential on-site sources of contamination. 

4.1 Sources 

4.1.1 Historical 

Based on the historical land use of the site, prior to 1984, the site was previously used for coal 
mining activities, both open cut and underground. After 1984 the site and surrounding area 
became part of the MPPS site. The site has been filled in with possible mining overburden and 
other fill material may be present. The site may have been used to store road/soil material of 
unknown origin during construction phases for the development of MPPS.  

4.1.2 Current 

To the south in the non-operational areas the site is vacant partially vegetated land, and the 
area to the north of the proposed salt slurry ponds has minimal vegetation with no infrastructure 
present. To the east of this area are two ASTs holding diesel. 

Off-site potential sources of contamination include: 

y Two 1.25 ML ASTs containing diesel. 

y The active operational power station. 

4.2 Pathways 

The primary pathways by which receptors could be exposed to the sources of contamination 
outlined above are considered to be: 

y Direct contact or inhalation with contaminated shallow soil or dust (including asbestos). 

y Ingestion of soils and dust. 

y Outdoor inhalation of vapours. 

y Vertical and horizontal migration through the unsaturated zone into the saturated zone 
and horizontal migration within the groundwater. 

4.3 Receptors 

When evaluating potential adverse health / environmental effects from exposure to a 
contaminated site, all potentially exposed populations should be considered. For the site, the 
key populations or receptors of interest are considered to include: 

y On-site commercial / industrial workers of the Power Station. 

y Intrusive maintenance (utility) and construction workers. 

y Soil and groundwater. 

4.4 Potential source-pathway-receptor linkages 

Based on the current information, the following preliminary contamination conceptual site model 
(CSM) has been developed for potential on site sources of contamination in Table 3 below. 
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Table 3 Preliminary conceptual site model 

Potential Source Potential 
Contaminants 

Potential Pathway  Potential Receptor 

Historical Site Users – 
Fill materials. 

TRH 
BTEX 
PAH 
PCB 
OPP 
OCP 
Phenols 
Heavy Metals 
Asbestos 

Human exposure: 
x Ingestion of soils and 

dust. 
x Outdoor inhalation of 

dust. 
x Dermal contact with 

soil and dust. 
x Outdoor inhalation of 

vapours. 

Human: 
x Persons 

undertaking 
construction, 
demolition and 
maintenance 
works. 

x On-site 
commercial / 
industrial workers 
at the power 
station 

Two ASTs (off site) 

Environmental exposure: 
x Surface Water runoff. 
x Vertical migration 

through the 
unsaturated zone into 
the saturated zone 
and horizontal 
migration within the 
groundwater. 

Environmental: 
x Groundwater on 

and off site. 
x Surface water:  
 

TRH – Total Recoverable Hydrocarbons; BTEX – Benzene, Toluene, Ethyl benzene and Xylene; PAH – Polycyclic 
Aromatic Hydrocarbons; PCB – Polychlorinated Biphenyl’s; OPP – Organo-phosphate pesticides; OCP – Organo-
chlorine Pesticides; VOC – Volatile Organic Compounds 
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5. Site investigation guidelines 
5.1 Relevant guidelines 

The framework for the contamination assessment made herein, was developed in accordance 
with guidelines “made or approved”, by the NSW EPA under Section 105 of the Contaminated 
Land Management Act, 1997.  These guidelines include, but are not limited to the following: 

y NEPM (1999) National Environment Protection (Assessment of Site Contamination) 
Measure, National Environment Protection Council (NEPC), amended 2013. 

y NSW DEC (2006) Contaminated Sites: Guidelines for NSW Site Auditor Scheme (2nd 
Edition). 

y NSW EPA (2015) Guidelines on the Duty to Report Contamination under the 
Contaminated Land Management Act 1997. 

y NSW EPA (2011) Contaminated Sites: Guidelines for Consultants Reporting on 
Contaminated Sites. 

Additional guidelines referred to in this report are: 

y NSW EPA (2014) Waste Classification Guidelines Part 1: Classifying Waste. 

y Friebel and Nadebaum 2011, Technical Report No. 10:  Health screening levels for 
petroleum hydrocarbons in soil and groundwater. 

The investigations were undertaken in accordance with the National Environment Protection 
Council (NEPC) National Environment Protection (Assessment of Site Contamination) Measure 
(NEPM) (December 2013). 

GHD were commissioned to undertake a preliminary investigation with limited soil sampling.  
We note that the scope of works completed in this investigation did not include soil sampling in 
full accordance with the sampling density detailed in the NSW EPA Sampling Design Guidelines 
1995.  GHD also note that the asbestos assessment comprised asbestos identification analysis 
only; the investigation has not been completed in full compliance with the NEPM (2013) 
guidelines for asbestos assessment.   

5.2 Assessment criteria 

5.2.1 Soil assessment criteria 

Published NEPM screening criteria include health-based investigation levels (HILs) and health 
screening levels (HSLs). They provide for a range of different exposure settings, which are 
based on the nature of the use(s) for which the land is currently used and/or its approved 
use(s). The site is currently zoned for energy generation in an SP2 infrastructure zoning. 
Therefore, this assessment is based on exposure setting D (commercial/industrial) from herein 
referred as HIL D or HSL D.  

A summary of the soil investigation levels which have been used to assess soil contamination 
levels is presented in Table 4. 
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Table 4 Adopted soil criteria 

Parameter Soil (mg/kg)  

HIL D  HSL D  
0 - <1 m (Sand) 

HSL D  
1 - 2 m (Sand) 

HSL D  
2 - 4 m (Sand) 

Arsenic 
Cadmium 
Chromium (VI) 
Copper 
Lead 
Mercury (inorganic) 
Nickel 
Zinc 

3,000 
900 

3,600 
240,000 
1,500 
730 

6,000 
400,000 

-  - 

TRH C6-C10(F1) 
TRH C10-C16(F2) 

- 
- 

260 
NL 

370 
NL 

630 
NL 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Naphthalene 

- 
- 
- 
- 
- 

3 
NL 
NL 
230 
NL 

3 
NL 
NL 
NL 
NL 

3 
NL 
NL 
NL 
NL 

Total PAH 
Carcinogenic PAHs 
as (BaP TEQ)1 

4,000 
40 

-  - 

OCP: 
Aldrin and Dieldrin 
DDT + DDD + DDE2 

Heptachlor 

 
45 

3,600 
50 

-  - 

Total PCBs 7 -  - 

Asbestos Nil -  - 
1. BaP TEQ – Benzo(a)pyrene toxicity equivalent quotient 
2. DDT + DDD + DDE – dichlorodiphenyltrichloroethane + Dichlorodiphenyldichloroethylene+ 
Dichlorodiphenyldichloroethane 
NL = Non limiting 

Management Limits and Direct Contact  

In accordance with Section 2.9 of Schedule B (1) of the ASC NEPM, consideration of 
Management Limits is required to be undertaken to assess whether the reported soil conditions 
have the potential to pose a potential risk to buried infrastructure, present a fire or explosion 
risk, or result in the formation of non-aqueous phase liquids (NAPL).  

CRC Care direct contact for commercial workers and shallow trench intrusive maintenance 
works have also been assessed, based on the construction works that are required with the 
WTP. 

The adopted management limits (coarse grained soils) and direct contact criteria applicable to 
the site are shown on Table 1, Appendix D. 
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5.2.1 Waste classification 

The NSW EPA (2014), Waste Classification Guidelines Part 1: Classifying Waste provides 
criteria for assessing the appropriate waste classification and subsequent disposal location for 
solid and liquid wastes.  

The classification process for non-liquid wastes focuses on the potential for the waste to release 
chemical contaminants into the environment through contact with liquids (leachates). The 
guidelines set different maximum levels of the leachable concentration of each contaminant in 
order for waste to be classified as general solid or restricted solid waste. If the level exceeds 
industrial the waste criteria the material is classified as hazardous. 

The second test used to complete the assessment is the Specific Contamination Concentration 
(SCC) test, which determines the total concentration of each contaminant. In the waste sample 
the guidelines set different maximum levels for the total concentration of each contaminant in 
order for waste to be classified as inert, solid, or industrial waste. If the level exceeds the 
industrial waste criteria the material must be classified as hazardous waste. 
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6. Sampling and analysis programme 
6.1 General 

The following section provides details of the sampling and analysis programme that was 
developed to address the objectives and the scope of works for the project. 

6.2 Workplace health and safety 

GHD developed a site specific health safety and environment (HSE) plan for the site 
investigation works as part of the overall commitment to provide a healthy and safe working 
environment for staff and contractors.  All work employed appropriate personal protection 
equipment (PPE). 

The HSE plan included a job safety and environment analysis detailing the step by step 
procedures of all aspects of the works and associated hazards and control measures to be 
implemented.  The HSE plan was read by all GHD personnel and subcontractors and feedback 
and discussion provided prior to the works commencing.  A site specific pre-start safety 
assessment was conducted each morning before commencing works. 

GHD also completed a site inspection prior to on-site intrusive works to finalise the proposed 
borehole locations, which included the following: 

y Accessibility of each location was checked by GHD’s site representative; and 

y Services clearance was undertaken by a professional underground services locator to 
further reduce the risk of intersecting subsurface services during the intrusive works, and 
dial before you dig were also referenced. 

6.3 Sampling locations and details 

A total of eight test pits (TP212 to TP219) were drilled across the site to assess potential soil 
contamination. Excavation was undertaken using a 30-tonne excavator. One hand auger was 
undertaken in the proposed WTP construction laydown area.  

The test pits were advanced in accordance with GHD procedures which have been prepared in 
accordance with industry standards, to depths of up to 6 metres below ground level (m bgl) 
when bedrock was encountered.  

Prior to undertaking intrusive works at the site, the locations were inspected and assessed by a 
service location contractor engaged by GHD. Utilising Dial Before you Dig (DBYD) utility plans 
as an indicator of the below ground utilities entering the site, the service locator used a cable 
avoidance tool and signal generator to scan the proposed exploratory areas for services.  

During excavation of the test pits, soil samples were collected at intervals from the surface 
profile until termination including where changes in the lithology or indications of contamination 
were observed. Samples were recovered directly from excavator bucket and representative 
samples were transferred to laboratory prepared sample jars for transfer to the nominated 
laboratory. Soil lithology was recorded on field logs as a record of the material encountered. 
Copies of the borehole logs are included in Appendix C. The geology encountered during these 
works is discussed in Section 7.1.1.  

12 parent soil samples and one duplicate were submitted to the nominated laboratory for 
analysis for the contaminants of potential concern (CoPC), these contaminants include: 

y Heavy metals (As, Cd, Cr, Cu, Hg, Ni, Pb, Zn). 
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y Total Recoverable Hydrocarbons (TRH). 

y Polycyclic aromatic hydrocarbons (PAH). 

y Benzene, toluene, ethyl benzene and xylenes (BTEX). 

y Organochloride pesticides (OCPs) / Organophosphate pesticides (OPPs) (subset of 
samples). 

y Polychlorinated biphenyls (PCB) (subset of samples). 

y Phenols (subset of samples). 

y Volatile organic compounds (VOCs) (subset of samples). 

y Asbestos (presence ID). 

All spoil material generated from the excavation of the test pits was used to backfill the locations 
following sampling. 

Soil samples were collected at the intervals as detailed on the borehole logs and soils were 
described in general accordance with the Unified Soil Classification System (USCS), with 
features such as seepage, discolouration, staining, odours and other indications of 
contamination being noted. 

All samples were screened in the field using a hand held photo-ionisation detector (PID).  A PID 
was used to measure volatile organic concentrations in ambient air and is useful as a 
preliminary ‘check’ for the possible presence of volatile contaminants such as BTEX and light 
fraction TRH species.  The results of the PID screen are provided on the logs. 

6.4 Quality assurance 

6.4.1 Field quality controls 

All fieldwork was conducted in general accordance with GHD’s procedures which have been 
prepared in accordance with industry standards, aimed at collecting all environmental samples 
using a set of uniform and systematic methods, as required by GHD’s Quality Assurance 
system.  Key requirements of these procedures were as follows: 

y Appropriately trained and experienced staff documented site activities using photographs 
and notes on standard field forms such as daily and sampling logs.  

y Logging procedures - all samples were described using a recognised system. 

y Calibration procedures - all field monitoring equipment was appropriately calibrated. 

y Sample identification procedures - collected samples were immediately transferred to 
sample containers of appropriate composition and preservation for the required laboratory 
analysis.  All sample containers were clearly labelled with a sample number, sample 
location, sample depth, sample date and sampler’s initials.  The sample containers were 
transferred to a chilled cooler for sample preservation prior to and during shipment to the 
testing laboratory. 

y Chain of custody information requirements - a chain-of-custody form was completed and 
forwarded to the testing laboratory. 

As detailed in the GHD field quality control procedures used during the project comprised the 
collection and analysis of the following: 

Blind Duplicates: Comprise a single sample that is divided into two separate sampling 
containers.  Both samples were sent anonymously to the project laboratory.  Blind duplicates 
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provide an indication of the analytical precision of the laboratory, but are inherently influenced 
by other factors such as sampling techniques and sample media heterogeneity.   

Duplicates were assessed by calculating the Relative Percentage Difference (RPD) between the 
primary and duplicate samples, and the results are discussed in Section 7. 

6.4.2 Laboratory programme 

Laboratory Information 

The laboratory used was Eurofins MGT (Sydney) whom adopted their internal procedures and 
NATA accredited methods in accordance with their quality assurance system. 

Laboratory QA/QC 

Laboratory quality control procedures used during the project included: 

Laboratory Duplicate Samples: The analytical laboratory collects duplicate sub samples from 
one sample submitted for analytical testing at a rate equivalent to one in twenty samples per 
analytical batch, or one sample per batch if less than twenty samples are analysed in a batch.  
A laboratory duplicate provides data on the analytical precision and reproducibility of the test 
result. 

Spiked Samples: An authentic field sample is ‘spiked’ by adding an aliquot of known 
concentration of the target analyte(s) prior to sample extraction and analysis.  A spike 
documents the effect of the sample matrix on the extraction and analytical techniques.  Spiked 
samples will be analysed for each batch where samples are analysed for organic chemicals of 
concern. 

Certified Reference Standards: A reference standard of known (certified) concentration is 
analysed along with a batch of samples.  The Certified Reference Standard (CRS) or Laboratory 
Control Spike provides an indication of the analytical accuracy and the precision of the test 
method and is used for inorganic analyses. 

Surrogate Standard / Spikes: These are organic compounds which are similar to the analyte 
of interest in terms of chemical composition, extractability, and chromatographic conditions 
(retention time), but which are not normally found in environmental samples.  These surrogate 
compounds are ‘spiked’ into blanks, standards and samples submitted for organic analyses by 
gas-chromatographic techniques prior to sample extraction.  Surrogate Standard/Spikes provide 
a means of checking that no gross errors have occurred during any stage of the test method 
leading to significant analyte loss. 

Method Blank: Usually an organic or aqueous solution that is as free as possible of analytes of 
interest to which is added all the reagents, in the same volume, as used in the preparation and 
subsequent analysis of the samples.  The reagent blank is carried through the complete sample 
preparation procedure and contains the same reagent concentrations in the final solution as in 
the sample solution used for analysis.  The reagent blank is used to correct for possible 
contamination resulting from the preparation or processing of the sample. 

The individual testing laboratory conducted an assessment of the laboratory QC program, 
internally; however, the results were also independently reviewed and assessed by GHD. 

Laboratory duplicate samples should return RPDs within the NEPM acceptance criteria of 
r30%.  Percent recovery is used to assess spiked samples and surrogate standards.  Percent 
recovery; although dependent on the type of analyte tested, concentrations of analytes and 
sample matrix; should normally range from about 70-130%.  Method (laboratory) blanks should 
return analyte concentrations as ‘not detected’.  
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7. Site investigation results 
7.1 General 

Soil analytical results have been compared to the site investigation levels referenced in Section 
5, and have been used to assess risks to identified receptors for commercial / industrial 
scenario. Table 1, Appendix D, provides a comparison of the analytical data with the 
appropriate site investigation levels for soil. 

7.1.1 Stratigraphy 

The soil profile conditions at the site for the preliminary site investigations were relatively 
consistent in all the test pit locations.  

The area proposed for the WTP has been filled with mine overburden with the depth to bedrock 
varying across the site. Table 5 shows the stratigraphy encountered in the test pits.  

Table 5 Stratigraphy of the test pits 

Location Fill / 
Natural 

Material Description Depth range (m) Sampled 

TP212 Fill Top Soil 0-0.1 - 
Fill Sandy Clayey Gravel 0.1-2.7 Yes 
Fill Coal with sandy gravel 2.7 - 4 Yes 
Bedrock Sandstone 4 – not determined - 

TP213 Fill Sandy Clayey Gravel 0.0 – 2.4 Yes 
Fill Coal with sandy gravel 2.4-4.0 Yes 
Residual Sandy Clay 4.0-5.1 - 
Bedrock Shale 5.1 – not determined - 

TP214 Fill Sandy Clayey Gravels 
and Gravelly Clays 

0-1.4 Yes 

Fill Coal with sandy gravels 1.4-2.8 - 
Fill Sandy Clayey Gravels 

and Gravelly Clays 
2.8- not determined  - 

TP215 Fill Topsoil 0-0.2 Yes 
Fill Sandy Clayey Gravels 

and Gravelly Clays 
0.2 – 2.7 Yes 

Residual Clay 2.7 – 3.4 Yes 
Bedrock Shale 3.4 - not determined - 

TP216 Fill Sandy Clayey Gravels 0-4.0 Yes 
Residual Sandy Clay 4.0 to not determined - 

TP217 Fill Clayey Sand 0-0.6 Yes 
Residual Clay 0.6-2.3 Yes 
Bedrock Shale 2.3 - not determined - 

TP218 Fill Sandy Gravel 0-4.3 Yes 
Bedrock Shale 4.3 - not determined - 

TP219 Fill Sandy Clayey Gravel 0-0.6 Yes 
Coal Lidsdale Coal Seam 0.6-0.9 Yes 
Bedrock Sandstone 0.9 - not determined - 
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Fill materials in the form of mine overburden were identified at all the intrusive investigation 
locations with fill varying in thickness. Fill material generally consisted of sandy clayey Gravels 
and gravelly Clays. 

The natural clay residual soil profile generally consisted of red orange with grey, low to medium 
plasticity, firm to stiff. 

Underlying the residual soils is Sandstone and Shale of the Illawarra Coal measures.  

Detailed soil profile information from the investigation are supplied in the borehole logs provided 
in Appendix C. 

7.1.2 Visual and olfactory indications of soil contamination 

No visual or olfactory indications of potential contamination were observed. A PID was used to 
screen for volatiles for samples collected during the preliminary site investigation, with readings 
ranging from <0.1 to 0.3 ppm. 

7.2 Analytical results 

7.2.1 GHD results 

The soil investigation laboratory results are presented in Table 1, Appendix D and laboratory 
reports are provided in Appendix E. 

Heavy Metals  

Heavy metals concentrations were reported in the majority of samples. However, all 
concentrations were below the applicable guidelines for risk to human health.  

TRH and BTEX 

All soil samples reported concentrations of BTEX below the laboratory practical quantitation limit 
(PQL). TRH concentrations were above the PQL for the heavy end fractions of C10 – C40.  

In the concentrations that were reported above the PQL, there were no samples that exceeded 
the applicable guidelines for HSL D. The reported concentrations were in the heavy fraction 
TRH C16 – C40 and ranged between: 

y C10-C16 (Less naphthalene) – 130 – 170 mg/kg at TP212, TP213, TP214 and HA01 

y C16-C34 – 140 – 1,600 mg/kg at TP212, TP213, TP214, TP216 and HA01.  

y C34 – C40 – 110 – 190 mg/kg at TP212, TP213 and HA01 

PAHs 

All samples reported concentrations less than the applicable HIL-D and HSL D guideline criteria. 
The following analytes had concentrations above the PQL:   

y Pyrene concentrations ranged 0.6 – 1.4 mg/kg at TP212, TP213, TP214, TP216 and 
HA01 

y Anthracene concentrations ranged 1.2 – 2.5 mg/kg at TP213, TP214 

y Benz(a)anthracene concentrations ranged 0.6 – 0.8 mg/kg at TP212, TP213, TP214 and 
HA01 

y Chrysene concentrations ranged 0.6 – 1.0 mg/kg at TP212, TP213, TP214, TP216 and 
HA01 
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y Fluoranthene concentrations ranged 0.7 – 1.8 mg/kg at TP212, TP213, TP214, TP216 
and HA01 

y Phenanthrene concentrations ranged 0.9- 3.2 mg/kg at TP212, TP213, TP214, TP216 
and HA01 

y PAHs (Sum of total) concentrations ranged 2.8 – 10 mg/kg at TP212, TP213, TP214, 
TP216 and HA01 

OCP/OPP/PCB 

All soil samples reported concentrations less than the laboratory PQL.  

VOCs 

All soil samples reported concentrations less than the laboratory PQL. 

Phenols 

All soil samples reported concentrations less than the laboratory PQL.  

Asbestos 

A total of eight near surface fill material were submitted for analysis, all soil samples resulted in 
no detectable asbestos fragments or fibres in the soil. 

7.2.2 ERM (2014) results 

Proposed WTP construction laydown area 

16 hand augers, two monitoring wells and six abandoned boreholes were completed in the area 
and surrounding area of the proposed construction laydown area. The soil results from this 
investigation have been compared to the screening criteria nominated in Section 5. The 
following was noted: 

y No asbestos was detected 

y All TRH, BTEX, PAHs, metals, phenols, VOCs and PCBs are all below the nominated 
screening criteria. 

Two monitoring wells were installed in this area and depth to groundwater was noted greater 
than 22 m bgl and therefore will not be encountered during the construction works. 

Proposed WTP site area 

One groundwater well ML_MW05 was drilled and installed in this area to a depth of 19 m bgl. 
The soil results from this investigation have been compared to the screening criteria nominated 
in Section 5. The following was noted: 

y No asbestos was detected 

y All TRH, BTEX, PAHs, metals, phenols, VOCs and PCBs are all below the nominated 
screening criteria. 

Proposed Salt Slurry ponds 

One soil bore was attempted in this area ML_MW02 and was abandoned due to refusal. 
Located adjacent to this area are the above ground storage tanks that contain diesel. Five 
groundwater monitoring wells were installed in the surrounding area to depths ranging from 13 
to 27 m bgl. The groundwater in this area was inferred to be present from 11 – 25 m bgl, under 
semi-confined conditions within the sandstone and coal strata. The soil results from this 
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investigation have been compared to the screening criteria nominated in Section 5. The 
following was noted: 

y No asbestos was detected 

y All TRH, BTEX, PAHs, metals, phenols, VOCs and PCBs are all below the nominated 
screening criteria. 

7.3 Preliminary Waste Classification (In-situ soils) 

The concentrations of contaminants were compared to the criteria outlined in Section 5 of the 
NSW EPA (2014) Waste Classification Guidelines, Park 1: Classifying Waste. The results are 
summarised in Table 1, Appendix D. 

Overall, all of the samples fell below the applicable criteria for general solid waste in the 
proposed WTP site area and potential site of salt slurry ponds. The proposed WTP construction 
laydown area based on ERM (2014) results has two locations within the boundary of the 
proposed area and two locations in the surrounding area that exceeds the general solid waste 
criteria as shown on Figure 3, Appendix A.  Three locations ML_SB35, ML_SB37 and 
ML_MW17 are classified restricted solid waste for exceeding nickel. One location ML_SB36 
exceeds the general solid waste for chromium and the restricted solid waste for nickel and is 
therefore classified as hazardous waste. Of note these locations are on the periphery of the 
boundary of the study and further investigation is required once the final design areas are 
known. All five locations within the ASTs area exceeded the general solid waste screening 
criteria for nickel. 

It is noted that the lithology of the material identified in these test pits should be similar in 
composition for the waste classification of the material sampled considered being general solid 
waste. 

All fill material if required to be removed from site from areas near the test pits TP212 to TP219 
locations should be disposed to a waste facility licensed to accept general solid waste. The area 
of HA01 and ERM (2014) locations is a mixture of general, restricted and hazardous solid 
waste.   

Further detailed waste classification will be required prior to any off-site disposal.  

7.4 QA/QC data quality assessment 

7.4.1 Field QA/QC 

Soil RPDs 

As part of the GHD QA/QC programme, one blind duplicate sample was analysed from the 
fieldworks. Concentrations were reported for heavy metals, TRH and PAHs, however for BTEX, 
phenols, VOCs OCPs, OPPs, PCBs, reported concentrations below the limit of laboratory 
reporting and as a result, it was not possible to calculate a RPD for these samples. For analytes 
with detected concentrations reported, RPDs were within the acceptable range with the 
exception of one exceedance shown in Table 2, Appendix D. 

The result is not considered to be significant, and the elevated RPD for is less than 10 times the 
PQL and marginally over the 30% acceptance criteria. 
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7.4.2 Laboratory QA/QC 

Holding times 

All analytes were extracted within the laboratory’s technical holding times.  

Laboratory program 

The NATA certified laboratory utilised for this assessment (Eurofins MGT Sydney) undertook 
their own quality assurance and quality control procedures for sample analysis. GHD has 
reviewed the internal laboratory control data provided within the laboratory reports, which are 
attached as Appendix E. 

y Duplicate sample nickel: The laboratory RPD acceptance criterion has been exceeded 
for S16-JN06053 (TP213_1.0) with a RPD of 33% 

y Duplicate sample zinc: The laboratory RPD acceptance criterion has been exceeded for 
S16-JN06053 (TP213_1.0) with a RPD of 31% 

Both the RPDs for duplicate results are accepted due to passing Eurofins | mgt's internal 
Acceptance Criteria in laboratory report 503414. 

All other method blank results were less than the PQL, and surrogate spike and laboratory 
control sample recoveries were within laboratory acceptance criteria. 

7.4.3 Discussion  

The results of the QA/QC programme are considered to provide an acceptable degree of 
confidence in the analytical program completed. Overall, the analytical data set is considered to 
be valid and acceptable to base conclusions on the contamination status of the site. 
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8. Conclusions and recommendations 
GHD Pty Ltd (GHD) was commissioned to conduct a preliminary contamination assessment 
including a desktop study and limited sampling at a portion of the proposed site for the WTP at 
the MPPS located at Lot 363 Boulder Road, Blackmans Flat, NSW. 

GHD undertook the field investigations on 2 and 3 June 2016, at the site to assess the nature of 
soil contamination on-site and assess potential risks posed by the identified contaminants of 
potential concern. 

The subsurface conditions across the site have been observed to comprise of Fill (mine 
overburden) overlying residual soil (orange/red/brown Clay) then the Illawarra Coal Measures. 

Reviews of previous environmental investigation and site settings indicate a potential for 
contamination on the site in localised areas of fill. Searches identified multiple premises nearby 
the site with the potential for contaminating activities, such as commercial use of the MPPS and 
the above ground storage tanks containing diesel located adjacent to the site. However, it was 
considered that the primary potential sources are the fill deposits present on the site as a result 
of previous land uses. 

The following results were obtained: 

y All soil results including previous investigations undertaken by ERM, were below the 
nominated human health screening criteria. 

y No asbestos fibres were identified in the soil samples. 

y The preliminary in-situ waste classification of the soil on site is classified as: 

–  Proposed WTP site area: general solid waste.  

– Proposed WTP construction laydown area: The area of HA01 and ERM (2014) 
locations is a mixture of general, restricted and hazardous solid waste. Once final 
design is known this should be reassessed.  

– Proposed salt slurry ponds: general solid waste. 

Based on the findings detailed in this report the preliminary conceptual site model provided in 
Table 3 has been updated for the site and is considered that none of the source pathway and 
receptors is complete.   

GHD considers that based on the site investigation data there is limited risk to human health 
during construction of the WTP, and standard PPE would be suitable for the works.   

Given the extensively fill material at the site, any site safety or environmental management 
plans for the construction works should include an unexpected find protocol. 

We recommend further sampling of material for waste classification purposes if any material is 
to be removed off-site.  
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10. Limitations 
This Contamination Assessment Report  

y has been prepared by GHD for Springvale Coal and EnergyAustralia;  

y may only be used and relied on by Springvale Coal and EnergyAustralia; 

y must not be copied to, used by, or relied on by any person other than Springvale Coal 
and EnergyAustralia without the prior written consent of GHD and subject always to the 
next paragraph; and 

y may only be used for the purpose as stated in Section 1.2 of the Report (and must not be 
used for any other purpose). 

GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any 
person other than Springvale Coal and EnergyAustralia arising from or in connection with this 
Report.  

To the maximum extent permitted by law, all implied warranties and conditions in relation to the 
services provided by GHD and the Report are excluded unless they are expressly stated to 
apply in this Report. 

The services undertaken by GHD in connection with preparing this Report: 

x were limited to those specifically detailed in Section 1.3 of this Report and GHD proposals 
dated 18 May 2016, document number 21/25109/215164; and 

x were undertaken in accordance with current profession practice and by reference to 
relevant environmental regulatory authority and industry standards, guidelines and 
assessment criteria in existence as at the date of this Report.  

Subject to the paragraphs in this section of the Report, the opinions, conclusions and any 
recommendations in this Report are based on conditions encountered and information reviewed 
at the time of preparation of this Report and are relevant until such times as the site conditions 
or relevant legislations changes, at which time, GHD expressly disclaims responsibility for any 
error in, or omission from, this Report arising from or in connection with those opinions, 
conclusions and any recommendations.” 

GHD has prepared this Report on the basis of information provided by Springvale Coal and 
EnergyAustralia and others who provided information to GHD (including Government 
authorities), which GHD has not independently verified or checked beyond the agreed scope of 
work.   

GHD expressly disclaims responsibility in connection with the unverified Information, including 
(but not limited to) errors in, or omissions from, the Report, which were caused or contributed to 
by errors in, or omissions from, the Unverified Information.” 

No investigations have been undertaken into any off-site conditions, or whether any adjoining 
sites may have been impacted by contamination or other conditions originating from this site.   

The opinions, conclusions and any recommendations in this Report are based on information 
obtained from, and testing undertaken at or in connection with, specific sampling points and 
may not fully represent the conditions that may be encountered across the site at other than 
these locations. Conditions at other parts of the site may be different from the site conditions 
found at the specific sampling points.  
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Investigations undertaken in respect of this Report were constrained by the particular site 
conditions, such as the location of buildings, services and vegetation. As a result, not all 
relevant site features and conditions may have been identified in this Report.   

GHD has considered and/or tested for only those chemicals specifically referred to in this 
Report and makes no statement or representation as to the existence (or otherwise) of any 
other chemicals. 

Site conditions (including any the presence of hazardous substances and/or site contamination) 
may change after the date of this Report. GHD expressly disclaims responsibility: 

x arising from, or in connection with, any change to the site conditions; and  

x to update this Report if the site conditions change. 

Except as otherwise expressly stated in this Report GHD makes no warranty or representation 
as to the presence or otherwise of asbestos and/or asbestos containing materials (“ACM”) on 
the site. If fill material has been imported on to the site at any time, or if any buildings 
constructed prior to the prohibition date of asbestos in Australia, 31 December 2003, have been 
demolished on the site or material from such buildings disposed of on the site, the site may 
contain asbestos or ACM. 

Subsurface conditions can vary across a particular site and cannot be exhaustively defined by 
the investigation carried out prior to this Report. As a result, it is unlikely that the results and 
estimations expressed or used to compile this Report will represent conditions at any location 
other than the specific points of sampling. A site that appears to be unaffected by contamination 
at the time of the Report may later, due to natural causes or human intervention, become 
contaminated.   

Except as otherwise expressly stated in this Report, GHD makes no warranty, statement or 
representation of any kind concerning the suitability of the site for any purpose or the 
permissibility of any use, development or re-development of the site. 

These Limitations should be read in conjunction with the entire Report and no excerpts are 
taken to be representative of the findings of this Report. 
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Appendices 
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Appendix A – Figures 
Figure 1 – Site Location Plan 

Figure 2 – Site Layout Plan and Sampling Locations 

Figure 3 – Exceedances Plan 
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Appendix B – Site Inspection Photographs 



 

21-25109-17 Mt Piper Power Station, NSW 
Site Inspection Photographs 

 

Photograph 1 – Area for the proposed WTP site. 

 

Photograph 2 – Area for the proposed WTP site. 
 



 

 

Photograph 3 – Area for the proposed WTP site. 

 

Photograph 4 – Area for the proposed WTP site near TP214. 
 



 

 

Photograph 5 – Area for the proposed WTP site near TP215. 

 

Photograph 6 – Area for the proposed construction laydown with HA01. 
 



 

 

Photograph 7 – TP217 soil profile. 

 

Photograph 8 – TP215 soil profile. 
 



 

 

Photograph 9 – TP213 soil profile. 

 

Photograph 10 – TP212 soil profile. 
 



 

 

Photograph 11 – TP216 soil profile. 

 

Photograph 12 – TP214 soil profile. 
 



 

 

Photograph 13 – TP219 soil profile. 

 

Photograph 14 – TP218 soil profile. 
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Appendix C – Soil Borehole Logs 
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(fill).

COAL, black, sandy gravel, fine to coarse gravel within
fine to medium grained sand (fill).
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(fill).
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2.9m depth
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Sandy Clayey GRAVEL, as previous.

End of Test pit at 6 metres.
End of Reach.
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0.2, CompactedGP-
GC

GC

D

SM

VM

M

0.20

1.20

2.70

-

L-
MD

F

VSt

D

D

SILT, brown, trace clay (topsoil).

Sandy Clayey GRAVEL, grey brown, fine to coarse,
angular gravel of siltstone and shale, trace silt,
occasional cobbles and boulders of siltstone and shale
(fill).

Gravelly CLAY, grey with fine to medium grained sand,
with cobbles (fill).

CLAY, orange brown, with silt and lithorelics of siltstone
and shale (residual).
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3.4, Bedrocks

M

3.40

4.50

VSt

B

D

CLAY, as previous.

SHALE, grey with clay seams, extremely to highly
weathered, very low to low strength.

End of Test pit at 4.5 metres.
.
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1.9, Sides collapsing
below 1.9m depth

GP-
GC

GP-
GC

M

M
1.90

L

L

D

Sandy Clayey GRAVEL, grey brown, fine to coarse,
angular gravel of siltstone and shale, trace silt,
occasional cobbles and boulders of siltstone and shale
(fill).

COBBLES and BOULDERS, brown, in a sandy gravel
matrix (fill).
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4.0, Pilcon Shear Vane
Cu=90, 94 kPa

CL-
CH

M

SM-
M

4.00

4.90

L

St-
VSt

D

COBBLES and BOULDERS, as previous.

Sandy CLAY, orange / yellow and grey, fine to medium
grained sand (residual).

End of Test pit at 4.9 metres.
.
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0.0, Compacted

1.2, Original rock fabric
recognisable

2.3, Shale lithorelics in a
clay matrix

SC

CH

CH

D

-

-

0.60

1.20

2.30

L-
MD

VSt-
H

VSt-
H

D

D

B

D

Clayey SAND, with fine to coarse angular gravel of
sandstone, siltstone and shale, occasional cobbles (fill).

CLAY, orange, trace fine sand (residual).

CLAY, grey and orange grey, some fine sand (residual).

SHALE, grey brown, extremely weathered, extremely low
strength.
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3.50

VSt-
H

SHALE, as previous.

Becoming low strength.

End of Test pit at 3.5 metres.
.
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0.0, Compacted orange
sand encountered or
east end of test pit.
Possible service
backfill? TP extended to
the west

GP SM-
M

MD

D

B

Sandy GAVEL, grey brown, trace clay, fine to coarse
angular gravel of coal, siltstone in fine to medium grained
sand matrix, occasional cobbles and boulders (fill).
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4.30, Bedrock

SM-
M

4.30

4.50

MD

D

Sandy GRAVEL, as previous.

SHALE, grey brown, highly weathered, low strength.

End of Test pit at 4.5 metres.
.
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0.60, Bedrock (lidsdale
seam)

GP-
GC

M

0.60

0.90

1.00

MD

D

D

Sandy Clayey GRAVEL, grey brown, fine to coarse,
angular gravel of siltstone and shale, trace silt,
occassional cobbles and boulders of siltstone and shale
(fill).

COAL, black, vitreous, slightly weathered, very low to low
strength.

SANDSTONE, grey, fine to medium grained, extremely
weathered, very low strength.
End of Test pit at 1 metres.
.
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Appendix D – Summary of Soil Results and QAQC 
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Appendix D
Table 2

Duplicate Summary Table

Springvale Coal Pty Limited
Mt Piper Power Station

EA/CEY WTP P3C - V003 Specialist Study:
 Contamination Assessment

Field Duplicates (soil) SDG 6-Jun-16 6-Jun-16
Field ID TP212_2.9 QC01 RPD
Sampled Date/Time 3/06/2016 3/06/2016

Chem_Group ChemName Units PQL
Unassigned Allyl chloride mg/kg 0.05 <0.05 <0.05 0

Inorganics Moisture Content (dried @ 103°C) % 1 14 15 7

Metals Arsenic mg/kg 2 4.9 7 35
 Cadmium mg/kg 0.4 <0.4 <0.4 0
 Chromium (III+VI) mg/kg 5 <5 <5 0
 Copper mg/kg 5 9.9 8.6 14
 Lead mg/kg 5 15 13 14
 Mercury mg/kg 0.05 <0.05 <0.05 0
 Nickel mg/kg 5 15 14 7
 Zinc mg/kg 5 28 25 11

TRH - NEPM 2013 C6-C10 minus BTEX (F1) mg/kg 20 <20 <20 0
 C6 - C10 Fraction mg/kg 20 <20 <20 0
 >C10-C16 minus Naphthalene (F2) mg/kg 50 130 170 27
 >C10 - C16 Fraction mg/kg 50 130 170 27
 >C16 - C34 Fraction (F3) mg/kg 100 770 1000 26
 >C34 - C40 Fraction (F4) mg/kg 100 110 <100 10

TRH - NEPM 1999 C6 - C 9 Fraction mg/kg 20 <20 <20 0
 C10 - C14 Fraction mg/kg 20 150 170 13
 C15 - C28 Fraction mg/kg 50 640 770 18
 C29 - C36 Fraction mg/kg 50 230 270 16
 C10 - C36 (Sum of Total) mg/kg 50 1020 1210 17

BTEX & MAH Benzene mg/kg 0.1 <0.1 <0.1 0
 Toluene mg/kg 0.1 <0.1 <0.1 0
 Ethylbenzene mg/kg 0.1 <0.1 <0.1 0
 Xylene (o) mg/kg 0.1 <0.1 <0.1 0
 Xylene (m & p) mg/kg 0.2 <0.2 <0.2 0
 Xylene Total mg/kg 0.3 <0.3 <0.3 0
 1,2,4-trimethylbenzene mg/kg 0.5 <0.5 <0.5 0
 Isopropylbenzene mg/kg 0.5 <0.5 <0.5 0
 Styrene mg/kg 0.5 <0.5 <0.5 0

PAH Pyrene mg/kg 0.5 0.8 0.9 12
 Acenaphthene mg/kg 0.5 <0.5 <0.5 0
 Acenaphthylene mg/kg 0.5 <0.5 <0.5 0
 Anthracene mg/kg 0.5 <0.5 <0.5 0
 Benz(a)anthracene mg/kg 0.5 <0.5 0.6 18
 Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 0
 Benzo[b+j]fluoranthene mg/kg 0.5 <0.5 <0.5 0
 Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 0
 Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 0
 Chrysene mg/kg 0.5 0.7 0.8 13
 Dibenz(a,h)anthracene mg/kg 0.5 <0.5 <0.5 0
 Fluoranthene mg/kg 0.5 1 1.2 18
 Fluorene mg/kg 0.5 <0.5 <0.5 0
 Indeno(1,2,3-c,d)pyrene mg/kg 0.5 <0.5 <0.5 0
 Naphthalene mg/kg 0.5 <0.5 <0.5 0
 Naphthalene mg/kg 0.5 <0.5 <0.5 0
 Phenanthrene mg/kg 0.5 1.5 1.3 14
 PAHs (Sum of total) - Lab calc mg/kg 0.5 4 4.8 18
 Benzo(a)pyrene TEQ (zero) - Lab Calc mg/kg 0.5 <0.5 <0.5 0
 Benzo(a)pyrene TEQ (half LOR) - Lab Calc mg/kg 0.5 0.6 0.7 15
 Benzo(a)pyrene TEQ (upper bound) * mg/kg 0.5 1.2 1.2 0

Phenols 2,4,5-trichlorophenol mg/kg 0.5 <0.5 <0.5 0
 2,4,6-trichlorophenol mg/kg 0.5 <0.5 <0.5 0
 2,4-dichlorophenol mg/kg 0.5 <0.5 <0.5 0
 2,4-dimethylphenol mg/kg 0.5 <0.5 <0.5 0
 2-chlorophenol mg/kg 0.5 <0.5 <0.5 0
 2-methylphenol mg/kg 0.5 <0.5 <0.5 0
 2-nitrophenol mg/kg 0.5 <0.5 <0.5 0
 3-&4-methylphenol mg/kg 1 <1 <1 0
 4-chloro-3-methylphenol mg/kg 0.5 <0.5 <0.5 0
 Pentachlorophenol mg/kg 1 <1 <1 0
 Phenol mg/kg 0.5 <0.5 <0.5 0

Filter: SDG in('06 Jun 2016')

Filter: SDG in('06 Jun 2016')
G:\21\25109\Technical\Contamination asssessment\QA Table Page 1 of 3



Appendix D
Table 2

Duplicate Summary Table

Springvale Coal Pty Limited
Mt Piper Power Station

EA/CEY WTP P3C - V003 Specialist Study:
 Contamination Assessment

Field Duplicates (soil) SDG 6-Jun-16 6-Jun-16
Field ID TP212_2.9 QC01 RPD
Sampled Date/Time 3/06/2016 3/06/2016

Filter: SDG in('06 Jun 2016')

VOCs 1,1,1,2-tetrachloroethane mg/kg 0.5 <0.5 <0.5 0
 1,1,1-trichloroethane mg/kg 0.5 <0.5 <0.5 0
 1,1,2,2-tetrachloroethane mg/kg 0.5 <0.5 <0.5 0
 1,1,2-trichloroethane mg/kg 0.5 <0.5 <0.5 0
 1,1-dichloroethane mg/kg 0.5 <0.5 <0.5 0
 1,1-dichloroethene mg/kg 0.5 <0.5 <0.5 0
 1,2,3-trichloropropane mg/kg 0.5 <0.5 <0.5 0
 1,2-dibromoethane mg/kg 0.5 <0.5 <0.5 0
 1,2-dichlorobenzene mg/kg 0.5 <0.5 <0.5 0
 1,2-dichloroethane mg/kg 0.5 <0.5 <0.5 0
 1,3,5-trimethylbenzene mg/kg 0.5 <0.5 <0.5 0
 1,3-dichlorobenzene mg/kg 0.5 <0.5 <0.5 0
 1,4-dichlorobenzene mg/kg 0.5 <0.5 <0.5 0
 2-butanone (MEK) mg/kg 0.5 <0.5 <0.5 0
 4-methyl-2-pentanone (MIBK) mg/kg 0.5 <0.5 <0.5 0
 Acetone mg/kg 5 <5 <5 0
 Bromodichloromethane mg/kg 0.5 <0.5 <0.5 0
 Bromoform mg/kg 0.5 <0.5 <0.5 0
 Carbon disulfide mg/kg 0.5 <0.5 <0.5 0
 Carbon tetrachloride mg/kg 0.5 <0.5 <0.5 0
 Chlorobenzene mg/kg 0.5 <0.5 <0.5 0
 Chlorodibromomethane mg/kg 0.5 <0.5 <0.5 0
 Chloroethane mg/kg 0.5 <0.5 <0.5 0
 Chloroform mg/kg 0.5 <0.5 <0.5 0
 cis-1,2-dichloroethene mg/kg 0.5 <0.5 <0.5 0
 cis-1,3-dichloropropene mg/kg 0.5 <0.5 <0.5 0
 Dibromomethane mg/kg 0.5 <0.5 <0.5 0
 Dichloromethane mg/kg 0.5 <0.5 <0.5 0
 Iodomethane mg/kg 0.5 <0.5 <0.5 0
 TCE mg/kg 0.5 <0.5 <0.5 0
 Tetrachloroethene mg/kg 0.5 <0.5 <0.5 0
 trans-1,2-dichloroethene mg/kg 0.5 <0.5 <0.5 0
 trans-1,3-dichloropropene mg/kg 0.5 <0.5 <0.5 0
 Trichlorofluoromethane mg/kg 0.5 <0.5 <0.5 0
 Vinyl chloride mg/kg 0.5 <0.5 <0.5 0

OC Pesticides 4,4-DDE mg/kg 0.05 <0.05 <0.05 0
 a-BHC mg/kg 0.05 <0.05 <0.05 0
 Aldrin mg/kg 0.05 <0.05 <0.05 0
 b-BHC mg/kg 0.05 <0.05 <0.05 0
 chlordane mg/kg 0.1 <0.1 <0.1 0
 d-BHC mg/kg 0.05 <0.05 <0.05 0
 4,4 DDD mg/kg 0.05 <0.05 <0.05 0
 4,4 DDT mg/kg 0.05 <0.05 <0.05 0
 Dieldrin mg/kg 0.05 <0.05 <0.05 0
 Endosulfan I mg/kg 0.05 <0.05 <0.05 0
 Endosulfan II mg/kg 0.05 <0.05 <0.05 0
 Endosulfan sulphate mg/kg 0.05 <0.05 <0.05 0
 Endrin mg/kg 0.05 <0.05 <0.05 0
 Endrin aldehyde mg/kg 0.05 <0.05 <0.05 0
 Endrin ketone mg/kg 0.05 <0.05 <0.05 0
 g-BHC (Lindane) mg/kg 0.05 <0.05 <0.05 0
 Heptachlor mg/kg 0.05 <0.05 <0.05 0
 Heptachlor epoxide mg/kg 0.05 <0.05 <0.05 0
 Hexachlorobenzene mg/kg 0.05 <0.05 <0.05 0
 Methoxychlor mg/kg 0.2 <0.2 <0.2 0
 Toxaphene mg/kg 1 <1 <1 0

OP Pesticides Azinophos methyl mg/kg 0.2 <0.2 <0.2 0
 Chlorpyrifos mg/kg 0.2 <0.2 <0.2 0
 Coumaphos mg/kg 2 <2 <2 0
 Demeton (total) mg/kg 1 <1 <1 0
 Diazinon mg/kg 0.2 <0.2 <0.2 0
 Dichlorvos mg/kg 0.2 <0.2 <0.2 0
 Dimethoate mg/kg 0.2 <0.2 <0.2 0
 Disulfoton mg/kg 0.2 <0.2 <0.2 0
 Ethoprop mg/kg 0.2 <0.2 <0.2 0
 Fenitrothion mg/kg 0.2 <0.2 <0.2 0
 Fensulfothion mg/kg 0.2 <0.2 <0.2 0
 Fenthion mg/kg 0.2 <0.2 <0.2 0
 Malathion mg/kg 0.2 <0.2 <0.2 0
 Methyl parathion mg/kg 0.2 <0.2 <0.2 0
 Mevinphos (Phosdrin) mg/kg 0.2 <0.2 <0.2 0
 Monocrotophos mg/kg 2 <2 <2 0
 Parathion mg/kg 0.5 <0.5 <0.5 0
 Phorate mg/kg 0.2 <0.2 <0.2 0
 Profenofos mg/kg 0.2 <0.2 <0.2 0
 Prothiofos mg/kg 0.5 <0.5 <0.5 0
 Ronnel mg/kg 0.2 <0.2 <0.2 0
 Stirophos mg/kg 0.5 <0.5 <0.5 0
 Trichloronate mg/kg 0.2 <0.2 <0.2 0

PCBs Arochlor 1016 mg/kg 0.5 <0.5 <0.5 0
 Arochlor 1232 mg/kg 0.5 <0.5 <0.5 0
 Arochlor 1242 mg/kg 0.5 <0.5 <0.5 0

Filter: SDG in('06 Jun 2016')
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Appendix D
Table 2

Duplicate Summary Table

Springvale Coal Pty Limited
Mt Piper Power Station

EA/CEY WTP P3C - V003 Specialist Study:
 Contamination Assessment

Field Duplicates (soil) SDG 6-Jun-16 6-Jun-16
Field ID TP212_2.9 QC01 RPD
Sampled Date/Time 3/06/2016 3/06/2016

Filter: SDG in('06 Jun 2016')

 Arochlor 1248 mg/kg 0.5 <0.5 <0.5 0
 Arochlor 1254 mg/kg 0.5 <0.5 <0.5 0
 Arochlor 1260 mg/kg 0.5 <0.5 <0.5 0
 PCBs (Total) mg/kg 0.5 <0.5 <0.5 0

Halogenated Hydrocarbons Bromomethane mg/kg 0.5 <0.5 <0.5 0
 Dichlorodifluoromethane mg/kg 0.5 <0.5 <0.5 0

Chlorinated Hydrocarbons 1,2-dichloropropane mg/kg 0.5 <0.5 <0.5 0
 1,3-dichloropropane mg/kg 0.5 <0.5 <0.5 0
 4-chlorotoluene mg/kg 0.5 <0.5 <0.5 0
 Bromobenzene mg/kg 0.5 <0.5 <0.5 0
 Bromochloromethane mg/kg 0.5 <0.5 <0.5 0
 Chloromethane mg/kg 0.5 <0.5 <0.5 0
*RPDs have only been considered where a concentration is greater than 1 times the EQL.
**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 50 (1-10 x EQL); 50 (10-30 x EQL); 50 ( > 30 x EQL) )

Filter: SDG in('06 Jun 2016')
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Appendix E – Laboratory Certificates 







ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

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

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

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

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

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: GHD Pty Ltd NSWGHD Pty Ltd NSWGHD Pty Ltd NSWGHD Pty Ltd NSW

Contact name: Helen Milne
Project name: MT PIPER WTP INVESTIGATION
Project ID: 21/25109/21
COC number: Not provided
Turn around time: 5 Day
Date/Time received: Jun 6, 2016 12:12 PM
Eurofins | mgt reference: 503414503414503414503414

Sample informationSample informationSample informationSample information

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

䖵 Sample Temperature of a random sample selected from the batch as recorded by Eurofins | mgt
Sample Receipt : 1 degrees Celsius.

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

䖵 COC has been completed correctly.

䖵 Attempt to chill was evident.

䖵 Appropriately preserved sample containers have been used.

䖵 All samples were received in good condition.

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

䖵 Appropriate sample containers have been used.

䖶 Some samples have been subcontracted.

㻺㻛㻭 Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

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

Nibha Vaidya on Phone : +61 (2) 9900 8400 or by e.mail: NibhaVaidya@eurofins.com

Results will be delivered electronically via e.mail to Helen Milne - helen.milne@ghd.com.au.



Certificate of Analysis

GHD Pty Ltd NSW
Level 15, 133 Castlereagh Street
Sydney
NSW 2000

Attention: Helen Milne
Report 503414-AID
Project Name MT PIPER WTP INVESTIGATION
Project ID 21/25109/21
Received Date Jun 06, 2016
Date Reported Jun 14, 2016

Methodology:
Asbestos ID Conducted in accordance with the Australian Standard AS 4964 – 2004: Method for the

Qualitative Identification of Asbestos in Bulk Samples and in-house Method LTM-ASB-8020 by
polarised light microscopy (PLM) and dispersion staining (DS) techniques.  Bulk samples
include building materials, soils and ores.

Subsampling Soil
Samples

The whole sample submitted is first dried and then sieved through a 10mm sieve followed by a
2mm sieve.  All fibrous matter viz greater than 10mm, greater than 2mm as well as the material
passing through the 2mm sieve are retained and analysed for the presence of asbestos. If the
sub 2mm fraction is greater than approximately 30 to 60g then a sub-sampling routine based on
ISO 3082:2009(E) Iron ores - Sampling and Sample preparation procedures is employed.
Depending on the nature and size of the soil sample, the sub-2 mm residue material may need
to be sub-sampled for trace analysis in accordance with AS 4964-2004.

Bonded
asbestos-
containing
material (ACM)

The material is first examined and any fibres isolated and where required interfering organic
fibres or matter may be removed by treating the sample for several hours at a temperature not
exceeding 400 ± 30°C.  The resultant material is then ground and examined in accordance with
AS 4964-2004.

Limit of Reporting The nominal detection limit of the AS4964 method is around 0.01%. The examination of large
sample sizes (at least 500 ml is recommended) may improve the likelihood of identifying
asbestos material in the greater than 2 mm fraction.  The NEPM screening level of 0.001% w/w
asbestos in soil for FA and AF (i.e. non-bonded/friable asbestos) only applies where the FA and
AF are able to be quantified by gravimetric procedures. This screening level is not applicable to
free fibres.  NOTE: NATA News, September 2011 – page 34, states, “Weighing of fibres is
problematic and can lead to loss of fibres and potential exposure for laboratory analysts. To
request laboratories to report information which is outside the scope of AS 4964-2004 and the
scope of their accreditation is misleading and is most unwise” therefore such values reported
are outside the scope of Eurofins | mgt NATA accreditation as designated by an asterisk.

Date Reported: Jun 14, 2016
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
Page 1 of 

Report Number: 503414-AID
9

NATA Accredited
Accreditation Number 1261
Site Number 18217
Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are
traceable to Australian/national standards.
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this,
some of the method reference information on reports has changed. However, no substantive change has been
made to our laboratory methods, and as such there is no change in the validity of current or previous results
(regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results
should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Asbestos - LTM-ASB-8020 Sydney Jun 06, 2016 Indefinite

Date Reported: Jun 14, 2016
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
Page 3 of 

Report Number: 503414-AID
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Internal Quality Control Review and Glossary
General
1. QC data may be available on request.
2. All soil results are reported on a dry basis, unless otherwise stated.
3. Samples were analysed on an 'as received' basis.
4. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).
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 Advice.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably 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.

Units
% w/w: weight for weight basis grams per kilogram
Filter loading: fibres/100 graticule areas
Reported Concentration: fibres/mL
Flowrate: L/min

Terms
Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.
LOR Limit of Reporting.
COC Chain of custody
SRA Sample Receipt Advice
ISO International Stardards Organisation
AS Australian Standards
WA DOH Western Australia Department of Health
NOHSC National Occupational Health and Safety Commission
ACM Bonded asbestos-containing material means any material containing more than 1% asbestos and comprises asbestos-containing-material which is in sound condition,

although possibly broken or fragmented, and where the asbestos is bound in a matrix such as cement or resin. Common examples of ACM include but are not limited
to: pipe and boiler insulation, sprayed-on fireproofing, troweled-on acoustical plaster, floor tile and mastic, floor linoleum, transite shingles, roofing materials, wall and
ceiling plaster, ceiling tiles, and gasket materials. This term is restricted to material that cannot pass a 7 mm x 7 mm sieve. This sieve size is selected because it
approximates the thickness of common asbestos cement sheeting and for fragments to be smaller than this would imply a high degree of damage and hence potential
for fibre release.

FA FA comprises friable asbestos material and includes severely weathered cement sheet, insulation products and woven asbestos material. This type of friable asbestos
is defined here as asbestos material that is in a degraded condition such that it can be broken or crumbled by hand pressure. This material is typically unbonded or
was previously bonded and is now significantly degraded (crumbling).

PACM Presumed Asbestos-Containing Material means thermal system insulation and surfacing material found in buildings, vessels, and vessel sections constructed no later
than 1980 that are assumed to contain greater than one percent asbestos but have not been sampled or analyzed to verify or negate the presence of asbestos.

AF Asbestos fines (AF) are defined as free fibres, or fibre bundles, smaller than 7mm. It is the free fibres which present the greatest risk to human health, although very
small fibres (< 5 microns in length) are not considered to be such a risk. AF also includes small fragments of bonded ACM that pass through a 7 mm x 7 mm sieve.
(Note that for bonded ACM fragments to pass through a 7 mm x 7 mm sieve implies a substatntial degree of damage which increases the potential for fibre release.)

AC Asbestos cement means a mixture of cement and asbestos fibres (typically 90:10 ratios).

Date Reported: Jun 14, 2016
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Comments
The samples received were deemed to be too large for AS4964, i.e. more than about 100 g. It was therefore necessary to reduce their size to that
which could be thoroughly examined. Valid sub-sampling procedures were applied so as to ensure that the sub-samples to be analysed accurately
represented the samples received.

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description
N/A Not applicable

Authorised by:

Rhys Thomas Senior Analyst-Asbestos (NSW)

Glenn Jackson
National Operations Manager

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Uncertainty data is available on request
Eurofins | mgt 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 interpretation given in this report. In no case shall Eurofins | mgt 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.

Date Reported: Jun 14, 2016
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Certificate of Analysis

GHD Pty Ltd NSW
Level 15, 133 Castlereagh Street
Sydney
NSW 2000

Attention: Helen Milne

Report 503414-S
Project name MT PIPER WTP INVESTIGATION
Project ID 21/25109/21
Received Date Jun 06, 2016

Client Sample ID TP217_0.2 TP217_1.0 TP215_1.2 TP215_3.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06047 S16-Jn06048 S16-Jn06050 S16-Jn06051
Date Sampled Jun 02, 2016 Jun 02, 2016 Jun 02, 2016 Jun 02, 2016
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 102 103 104 71
Volatile Organics
1.1-Dichloroethane 0.5 mg/kg - < 0.5 < 0.5 -
1.1-Dichloroethene 0.5 mg/kg - < 0.5 < 0.5 -
1.1.1-Trichloroethane 0.5 mg/kg - < 0.5 < 0.5 -
1.1.1.2-Tetrachloroethane 0.5 mg/kg - < 0.5 < 0.5 -
1.1.2-Trichloroethane 0.5 mg/kg - < 0.5 < 0.5 -
1.1.2.2-Tetrachloroethane 0.5 mg/kg - < 0.5 < 0.5 -
1.2-Dibromoethane 0.5 mg/kg - < 0.5 < 0.5 -
1.2-Dichlorobenzene 0.5 mg/kg - < 0.5 < 0.5 -
1.2-Dichloroethane 0.5 mg/kg - < 0.5 < 0.5 -
1.2-Dichloropropane 0.5 mg/kg - < 0.5 < 0.5 -
1.2.3-Trichloropropane 0.5 mg/kg - < 0.5 < 0.5 -
1.2.4-Trimethylbenzene 0.5 mg/kg - < 0.5 < 0.5 -
1.3-Dichlorobenzene 0.5 mg/kg - < 0.5 < 0.5 -
1.3-Dichloropropane 0.5 mg/kg - < 0.5 < 0.5 -
1.3.5-Trimethylbenzene 0.5 mg/kg - < 0.5 < 0.5 -
1.4-Dichlorobenzene 0.5 mg/kg - < 0.5 < 0.5 -
2-Butanone (MEK) 0.5 mg/kg - < 0.5 < 0.5 -
2-Propanone (Acetone) 5 mg/kg - < 5 < 5 -
4-Chlorotoluene 0.5 mg/kg - < 0.5 < 0.5 -
4-Methyl-2-pentanone (MIBK) 0.5 mg/kg - < 0.5 < 0.5 -
Allyl chloride 0.05 mg/kg - < 0.05 < 0.05 -

Date Reported: Jun 14, 2016
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Client Sample ID TP217_0.2 TP217_1.0 TP215_1.2 TP215_3.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06047 S16-Jn06048 S16-Jn06050 S16-Jn06051
Date Sampled Jun 02, 2016 Jun 02, 2016 Jun 02, 2016 Jun 02, 2016
Test/Reference LOR Unit
Volatile Organics
Benzene 0.1 mg/kg - < 0.1 < 0.1 -
Bromobenzene 0.5 mg/kg - < 0.5 < 0.5 -
Bromochloromethane 0.5 mg/kg - < 0.5 < 0.5 -
Bromodichloromethane 0.5 mg/kg - < 0.5 < 0.5 -
Bromoform 0.5 mg/kg - < 0.5 < 0.5 -
Bromomethane 0.5 mg/kg - < 0.5 < 0.5 -
Carbon disulfide 0.5 mg/kg - < 0.5 < 0.5 -
Carbon Tetrachloride 0.5 mg/kg - < 0.5 < 0.5 -
Chlorobenzene 0.5 mg/kg - < 0.5 < 0.5 -
Chloroethane 0.5 mg/kg - < 0.5 < 0.5 -
Chloroform 0.5 mg/kg - < 0.5 < 0.5 -
Chloromethane 0.5 mg/kg - < 0.5 < 0.5 -
cis-1.2-Dichloroethene 0.5 mg/kg - < 0.5 < 0.5 -
cis-1.3-Dichloropropene 0.5 mg/kg - < 0.5 < 0.5 -
Dibromochloromethane 0.5 mg/kg - < 0.5 < 0.5 -
Dibromomethane 0.5 mg/kg - < 0.5 < 0.5 -
Dichlorodifluoromethane 0.5 mg/kg - < 0.5 < 0.5 -
Ethylbenzene 0.1 mg/kg - < 0.1 < 0.1 -
Iodomethane 0.5 mg/kg - < 0.5 < 0.5 -
Isopropyl benzene (Cumene) 0.5 mg/kg - < 0.5 < 0.5 -
m&p-Xylenes 0.2 mg/kg - < 0.2 < 0.2 -
Methylene Chloride 0.5 mg/kg - < 0.5 < 0.5 -
o-Xylene 0.1 mg/kg - < 0.1 < 0.1 -
Styrene 0.5 mg/kg - < 0.5 < 0.5 -
Tetrachloroethene 0.5 mg/kg - < 0.5 < 0.5 -
Toluene 0.1 mg/kg - < 0.1 < 0.1 -
trans-1.2-Dichloroethene 0.5 mg/kg - < 0.5 < 0.5 -
trans-1.3-Dichloropropene 0.5 mg/kg - < 0.5 < 0.5 -
Trichloroethene 0.5 mg/kg - < 0.5 < 0.5 -
Trichlorofluoromethane 0.5 mg/kg - < 0.5 < 0.5 -
Vinyl chloride 0.5 mg/kg - < 0.5 < 0.5 -
Xylenes - Total 0.3 mg/kg - < 0.3 < 0.3 -
Fluorobenzene (surr.) 1 % - 108 108 -
4-Bromofluorobenzene (surr.) 1 % - 103 104 -
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Date Reported: Jun 14, 2016
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Client Sample ID TP217_0.2 TP217_1.0 TP215_1.2 TP215_3.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06047 S16-Jn06048 S16-Jn06050 S16-Jn06051
Date Sampled Jun 02, 2016 Jun 02, 2016 Jun 02, 2016 Jun 02, 2016
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 114 111 104 109
p-Terphenyl-d14 (surr.) 1 % 123 113 103 124
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 < 0.1 -
4.4'-DDD 0.05 mg/kg - < 0.05 < 0.05 -
4.4'-DDE 0.05 mg/kg - < 0.05 < 0.05 -
4.4'-DDT 0.05 mg/kg - < 0.05 < 0.05 -
a-BHC 0.05 mg/kg - < 0.05 < 0.05 -
Aldrin 0.05 mg/kg - < 0.05 < 0.05 -
b-BHC 0.05 mg/kg - < 0.05 < 0.05 -
d-BHC 0.05 mg/kg - < 0.05 < 0.05 -
Dieldrin 0.05 mg/kg - < 0.05 < 0.05 -
Endosulfan I 0.05 mg/kg - < 0.05 < 0.05 -
Endosulfan II 0.05 mg/kg - < 0.05 < 0.05 -
Endosulfan sulphate 0.05 mg/kg - < 0.05 < 0.05 -
Endrin 0.05 mg/kg - < 0.05 < 0.05 -
Endrin aldehyde 0.05 mg/kg - < 0.05 < 0.05 -
Endrin ketone 0.05 mg/kg - < 0.05 < 0.05 -
g-BHC (Lindane) 0.05 mg/kg - < 0.05 < 0.05 -
Heptachlor 0.05 mg/kg - < 0.05 < 0.05 -
Heptachlor epoxide 0.05 mg/kg - < 0.05 < 0.05 -
Hexachlorobenzene 0.05 mg/kg - < 0.05 < 0.05 -
Methoxychlor 0.2 mg/kg - < 0.2 < 0.2 -
Toxaphene 1 mg/kg - < 1 < 1 -
Dibutylchlorendate (surr.) 1 % - 82 87 -
Tetrachloro-m-xylene (surr.) 1 % - 76 84 -
Polychlorinated Biphenyls (PCB)
Aroclor-1016 0.5 mg/kg - < 0.5 < 0.5 -
Aroclor-1232 0.5 mg/kg - < 0.5 < 0.5 -
Aroclor-1242 0.5 mg/kg - < 0.5 < 0.5 -
Aroclor-1248 0.5 mg/kg - < 0.5 < 0.5 -
Aroclor-1254 0.5 mg/kg - < 0.5 < 0.5 -
Aroclor-1260 0.5 mg/kg - < 0.5 < 0.5 -
Total PCB* 0.5 mg/kg - < 0.5 < 0.5 -
Dibutylchlorendate (surr.) 1 % - 82 87 -
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Client Sample ID TP217_0.2 TP217_1.0 TP215_1.2 TP215_3.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06047 S16-Jn06048 S16-Jn06050 S16-Jn06051
Date Sampled Jun 02, 2016 Jun 02, 2016 Jun 02, 2016 Jun 02, 2016
Test/Reference LOR Unit
Speciated Phenols
2.4-Dichlorophenol 0.5 mg/kg - < 0.5 < 0.5 -
2.4-Dimethylphenol 0.5 mg/kg - < 0.5 < 0.5 -
2.4.5-Trichlorophenol 0.5 mg/kg - < 0.5 < 0.5 -
2.4.6-Trichlorophenol 0.5 mg/kg - < 0.5 < 0.5 -
Phenol 0.5 mg/kg - < 0.5 < 0.5 -
2-Methylphenol (o-Cresol) 0.5 mg/kg - < 0.5 < 0.5 -
3&4-Methylphenol (m&p-Cresol) 1 mg/kg - < 1 < 1 -
2-Chlorophenol 0.5 mg/kg - < 0.5 < 0.5 -
2-Nitrophenol 0.5 mg/kg - < 0.5 < 0.5 -
4-Chloro-3-methylphenol 0.5 mg/kg - < 0.5 < 0.5 -
Pentachlorophenol 1 mg/kg - < 1 < 1 -
Phenol-d5 (surr.) 1 % - 113 110 -
Organophosphorus Pesticides (OP)
Azinphos-methyl 0.2 mg/kg - < 0.2 < 0.2 -
Chlorpyrifos 0.2 mg/kg - < 0.2 < 0.2 -
Coumaphos 2 mg/kg - < 2 < 2 -
Demeton (total) 1 mg/kg - < 1 < 1 -
Diazinon 0.2 mg/kg - < 0.2 < 0.2 -
Dichlorvos 0.2 mg/kg - < 0.2 < 0.2 -
Dimethoate 0.2 mg/kg - < 0.2 < 0.2 -
Disulfoton 0.2 mg/kg - < 0.2 < 0.2 -
Ethoprop 0.2 mg/kg - < 0.2 < 0.2 -
Fenitrothion 0.2 mg/kg - < 0.2 < 0.2 -
Fensulfothion 0.2 mg/kg - < 0.2 < 0.2 -
Fenthion 0.2 mg/kg - < 0.2 < 0.2 -
Malathion 0.2 mg/kg - < 0.2 < 0.2 -
Methyl parathion 0.2 mg/kg - < 0.2 < 0.2 -
Mevinphos 0.2 mg/kg - < 0.2 < 0.2 -
Monocrotophos 2 mg/kg - < 2 < 2 -
Parathion 0.5 mg/kg - < 0.5 < 0.5 -
Phorate 0.2 mg/kg - < 0.2 < 0.2 -
Profenofos 0.2 mg/kg - < 0.2 < 0.2 -
Prothiofos 0.5 mg/kg - < 0.5 < 0.5 -
Ronnel 0.2 mg/kg - < 0.2 < 0.2 -
Stirophos 0.5 mg/kg - < 0.5 < 0.5 -
Trichloronate 0.2 mg/kg - < 0.2 < 0.2 -
Triphenylphosphate (surr.) 1 % - 70 71 -
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
Heavy Metals
Arsenic 2 mg/kg 7.7 4.6 6.9 2.9
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 6.9 16 7.9 5.1
Copper 5 mg/kg 5.9 12 7.2 24
Lead 5 mg/kg 15 28 20 27
Mercury 0.05 mg/kg 0.10 0.11 < 0.05 < 0.05
Nickel 5 mg/kg 7.1 < 5 11 19
Zinc 5 mg/kg 15 16 24 61
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Client Sample ID TP217_0.2 TP217_1.0 TP215_1.2 TP215_3.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06047 S16-Jn06048 S16-Jn06050 S16-Jn06051
Date Sampled Jun 02, 2016 Jun 02, 2016 Jun 02, 2016 Jun 02, 2016
Test/Reference LOR Unit

% Moisture 1 % 7.6 22 16 13

Client Sample ID TP213_1.0 TP213_3.1 TP212_0.2 TP212_2.9
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06053 S16-Jn06054 S16-Jn06055 S16-Jn06056
Date Sampled Jun 03, 2016 Jun 03, 2016 Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg 130 110 83 150
TRH C15-C28 50 mg/kg 460 920 460 640
TRH C29-C36 50 mg/kg 180 300 230 230
TRH C10-36 (Total) 50 mg/kg 770 1330 773 1020
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 103 91 109 106
Volatile Organics
1.1-Dichloroethane 0.5 mg/kg - - < 0.5 < 0.5
1.1-Dichloroethene 0.5 mg/kg - - < 0.5 < 0.5
1.1.1-Trichloroethane 0.5 mg/kg - - < 0.5 < 0.5
1.1.1.2-Tetrachloroethane 0.5 mg/kg - - < 0.5 < 0.5
1.1.2-Trichloroethane 0.5 mg/kg - - < 0.5 < 0.5
1.1.2.2-Tetrachloroethane 0.5 mg/kg - - < 0.5 < 0.5
1.2-Dibromoethane 0.5 mg/kg - - < 0.5 < 0.5
1.2-Dichlorobenzene 0.5 mg/kg - - < 0.5 < 0.5
1.2-Dichloroethane 0.5 mg/kg - - < 0.5 < 0.5
1.2-Dichloropropane 0.5 mg/kg - - < 0.5 < 0.5
1.2.3-Trichloropropane 0.5 mg/kg - - < 0.5 < 0.5
1.2.4-Trimethylbenzene 0.5 mg/kg - - < 0.5 < 0.5
1.3-Dichlorobenzene 0.5 mg/kg - - < 0.5 < 0.5
1.3-Dichloropropane 0.5 mg/kg - - < 0.5 < 0.5
1.3.5-Trimethylbenzene 0.5 mg/kg - - < 0.5 < 0.5
1.4-Dichlorobenzene 0.5 mg/kg - - < 0.5 < 0.5
2-Butanone (MEK) 0.5 mg/kg - - < 0.5 < 0.5
2-Propanone (Acetone) 5 mg/kg - - < 5 < 5
4-Chlorotoluene 0.5 mg/kg - - < 0.5 < 0.5
4-Methyl-2-pentanone (MIBK) 0.5 mg/kg - - < 0.5 < 0.5
Allyl chloride 0.05 mg/kg - - < 0.05 < 0.05
Benzene 0.1 mg/kg - - < 0.1 < 0.1
Bromobenzene 0.5 mg/kg - - < 0.5 < 0.5
Bromochloromethane 0.5 mg/kg - - < 0.5 < 0.5
Bromodichloromethane 0.5 mg/kg - - < 0.5 < 0.5
Bromoform 0.5 mg/kg - - < 0.5 < 0.5
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Client Sample ID TP213_1.0 TP213_3.1 TP212_0.2 TP212_2.9
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06053 S16-Jn06054 S16-Jn06055 S16-Jn06056
Date Sampled Jun 03, 2016 Jun 03, 2016 Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Volatile Organics
Bromomethane 0.5 mg/kg - - < 0.5 < 0.5
Carbon disulfide 0.5 mg/kg - - < 0.5 < 0.5
Carbon Tetrachloride 0.5 mg/kg - - < 0.5 < 0.5
Chlorobenzene 0.5 mg/kg - - < 0.5 < 0.5
Chloroethane 0.5 mg/kg - - < 0.5 < 0.5
Chloroform 0.5 mg/kg - - < 0.5 < 0.5
Chloromethane 0.5 mg/kg - - < 0.5 < 0.5
cis-1.2-Dichloroethene 0.5 mg/kg - - < 0.5 < 0.5
cis-1.3-Dichloropropene 0.5 mg/kg - - < 0.5 < 0.5
Dibromochloromethane 0.5 mg/kg - - < 0.5 < 0.5
Dibromomethane 0.5 mg/kg - - < 0.5 < 0.5
Dichlorodifluoromethane 0.5 mg/kg - - < 0.5 < 0.5
Ethylbenzene 0.1 mg/kg - - < 0.1 < 0.1
Iodomethane 0.5 mg/kg - - < 0.5 < 0.5
Isopropyl benzene (Cumene) 0.5 mg/kg - - < 0.5 < 0.5
m&p-Xylenes 0.2 mg/kg - - < 0.2 < 0.2
Methylene Chloride 0.5 mg/kg - - < 0.5 < 0.5
o-Xylene 0.1 mg/kg - - < 0.1 < 0.1
Styrene 0.5 mg/kg - - < 0.5 < 0.5
Tetrachloroethene 0.5 mg/kg - - < 0.5 < 0.5
Toluene 0.1 mg/kg - - < 0.1 < 0.1
trans-1.2-Dichloroethene 0.5 mg/kg - - < 0.5 < 0.5
trans-1.3-Dichloropropene 0.5 mg/kg - - < 0.5 < 0.5
Trichloroethene 0.5 mg/kg - - < 0.5 < 0.5
Trichlorofluoromethane 0.5 mg/kg - - < 0.5 < 0.5
Vinyl chloride 0.5 mg/kg - - < 0.5 < 0.5
Xylenes - Total 0.3 mg/kg - - < 0.3 < 0.3
Fluorobenzene (surr.) 1 % - - 105 108
4-Bromofluorobenzene (surr.) 1 % - - 109 106
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg 130 180 140 130
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg 1.2 1.7 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 0.6 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg 0.8 0.7 0.6 0.7
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg 1.4 1.2 0.8 1.0
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Client Sample ID TP213_1.0 TP213_3.1 TP212_0.2 TP212_2.9
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06053 S16-Jn06054 S16-Jn06055 S16-Jn06056
Date Sampled Jun 03, 2016 Jun 03, 2016 Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg 1.4 1.8 1.3 1.5
Pyrene 0.5 mg/kg 1.1 0.8 0.6 0.8
Total PAH* 0.5 mg/kg 5.9 6.8 3.3 4
2-Fluorobiphenyl (surr.) 1 % 102 106 98 99
p-Terphenyl-d14 (surr.) 1 % 117 115 103 105
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - - < 0.1 < 0.1
4.4'-DDD 0.05 mg/kg - - < 0.05 < 0.05
4.4'-DDE 0.05 mg/kg - - < 0.05 < 0.05
4.4'-DDT 0.05 mg/kg - - < 0.05 < 0.05
a-BHC 0.05 mg/kg - - < 0.05 < 0.05
Aldrin 0.05 mg/kg - - < 0.05 < 0.05
b-BHC 0.05 mg/kg - - < 0.05 < 0.05
d-BHC 0.05 mg/kg - - < 0.05 < 0.05
Dieldrin 0.05 mg/kg - - < 0.05 < 0.05
Endosulfan I 0.05 mg/kg - - < 0.05 < 0.05
Endosulfan II 0.05 mg/kg - - < 0.05 < 0.05
Endosulfan sulphate 0.05 mg/kg - - < 0.05 < 0.05
Endrin 0.05 mg/kg - - < 0.05 < 0.05
Endrin aldehyde 0.05 mg/kg - - < 0.05 < 0.05
Endrin ketone 0.05 mg/kg - - < 0.05 < 0.05
g-BHC (Lindane) 0.05 mg/kg - - < 0.05 < 0.05
Heptachlor 0.05 mg/kg - - < 0.05 < 0.05
Heptachlor epoxide 0.05 mg/kg - - < 0.05 < 0.05
Hexachlorobenzene 0.05 mg/kg - - < 0.05 < 0.05
Methoxychlor 0.2 mg/kg - - < 0.2 < 0.2
Toxaphene 1 mg/kg - - < 1 < 1
Dibutylchlorendate (surr.) 1 % - - 82 89
Tetrachloro-m-xylene (surr.) 1 % - - 114 93
Polychlorinated Biphenyls (PCB)
Aroclor-1016 0.5 mg/kg - - < 0.5 < 0.5
Aroclor-1232 0.5 mg/kg - - < 0.5 < 0.5
Aroclor-1242 0.5 mg/kg - - < 0.5 < 0.5
Aroclor-1248 0.5 mg/kg - - < 0.5 < 0.5
Aroclor-1254 0.5 mg/kg - - < 0.5 < 0.5
Aroclor-1260 0.5 mg/kg - - < 0.5 < 0.5
Total PCB* 0.5 mg/kg - - < 0.5 < 0.5
Dibutylchlorendate (surr.) 1 % - - 82 89
Speciated Phenols
2.4-Dichlorophenol 0.5 mg/kg - - < 0.5 < 0.5
2.4-Dimethylphenol 0.5 mg/kg - - < 0.5 < 0.5
2.4.5-Trichlorophenol 0.5 mg/kg - - < 0.5 < 0.5
2.4.6-Trichlorophenol 0.5 mg/kg - - < 0.5 < 0.5
Phenol 0.5 mg/kg - - < 0.5 < 0.5
2-Methylphenol (o-Cresol) 0.5 mg/kg - - < 0.5 < 0.5
3&4-Methylphenol (m&p-Cresol) 1 mg/kg - - < 1 < 1
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Client Sample ID TP213_1.0 TP213_3.1 TP212_0.2 TP212_2.9
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06053 S16-Jn06054 S16-Jn06055 S16-Jn06056
Date Sampled Jun 03, 2016 Jun 03, 2016 Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Speciated Phenols
2-Chlorophenol 0.5 mg/kg - - < 0.5 < 0.5
2-Nitrophenol 0.5 mg/kg - - < 0.5 < 0.5
4-Chloro-3-methylphenol 0.5 mg/kg - - < 0.5 < 0.5
Pentachlorophenol 1 mg/kg - - < 1 < 1
Phenol-d5 (surr.) 1 % - - 100 104
Organophosphorus Pesticides (OP)
Azinphos-methyl 0.2 mg/kg - - < 0.2 < 0.2
Chlorpyrifos 0.2 mg/kg - - < 0.2 < 0.2
Coumaphos 2 mg/kg - - < 2 < 2
Demeton (total) 1 mg/kg - - < 1 < 1
Diazinon 0.2 mg/kg - - < 0.2 < 0.2
Dichlorvos 0.2 mg/kg - - < 0.2 < 0.2
Dimethoate 0.2 mg/kg - - < 0.2 < 0.2
Disulfoton 0.2 mg/kg - - < 0.2 < 0.2
Ethoprop 0.2 mg/kg - - < 0.2 < 0.2
Fenitrothion 0.2 mg/kg - - < 0.2 < 0.2
Fensulfothion 0.2 mg/kg - - < 0.2 < 0.2
Fenthion 0.2 mg/kg - - < 0.2 < 0.2
Malathion 0.2 mg/kg - - < 0.2 < 0.2
Methyl parathion 0.2 mg/kg - - < 0.2 < 0.2
Mevinphos 0.2 mg/kg - - < 0.2 < 0.2
Monocrotophos 2 mg/kg - - < 2 < 2
Parathion 0.5 mg/kg - - < 0.5 < 0.5
Phorate 0.2 mg/kg - - < 0.2 < 0.2
Profenofos 0.2 mg/kg - - < 0.2 < 0.2
Prothiofos 0.5 mg/kg - - < 0.5 < 0.5
Ronnel 0.2 mg/kg - - < 0.2 < 0.2
Stirophos 0.5 mg/kg - - < 0.5 < 0.5
Trichloronate 0.2 mg/kg - - < 0.2 < 0.2
Triphenylphosphate (surr.) 1 % - - 72 72
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
TRH >C10-C16 50 mg/kg 130 180 140 130
TRH >C16-C34 100 mg/kg 560 1000 590 770
TRH >C34-C40 100 mg/kg < 100 190 < 100 110
Heavy Metals
Arsenic 2 mg/kg 4.8 5.4 9.6 4.9
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg < 5 < 5 6.8 < 5
Copper 5 mg/kg 11 8.3 20 9.9
Lead 5 mg/kg 16 9.6 20 15
Mercury 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Nickel 5 mg/kg 23 6.9 18 15
Zinc 5 mg/kg 44 15 45 28

% Moisture 1 % 11 11 10 14

Date Reported: Jun 14, 2016
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
Page 8 of 33

Report Number: 503414-S



Client Sample ID QC01 TP214_0.2 TP216_0.5 TP218_4.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06057 S16-Jn06058 S16-Jn06060 S16-Jn06062
Date Sampled Jun 03, 2016 Jun 03, 2016 Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg 170 140 < 20 < 20
TRH C15-C28 50 mg/kg 770 560 100 < 50
TRH C29-C36 50 mg/kg 270 220 < 50 < 50
TRH C10-36 (Total) 50 mg/kg 1210 920 100 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 105 88 109 116
Volatile Organics
1.1-Dichloroethane 0.5 mg/kg < 0.5 - < 0.5 -
1.1-Dichloroethene 0.5 mg/kg < 0.5 - < 0.5 -
1.1.1-Trichloroethane 0.5 mg/kg < 0.5 - < 0.5 -
1.1.1.2-Tetrachloroethane 0.5 mg/kg < 0.5 - < 0.5 -
1.1.2-Trichloroethane 0.5 mg/kg < 0.5 - < 0.5 -
1.1.2.2-Tetrachloroethane 0.5 mg/kg < 0.5 - < 0.5 -
1.2-Dibromoethane 0.5 mg/kg < 0.5 - < 0.5 -
1.2-Dichlorobenzene 0.5 mg/kg < 0.5 - < 0.5 -
1.2-Dichloroethane 0.5 mg/kg < 0.5 - < 0.5 -
1.2-Dichloropropane 0.5 mg/kg < 0.5 - < 0.5 -
1.2.3-Trichloropropane 0.5 mg/kg < 0.5 - < 0.5 -
1.2.4-Trimethylbenzene 0.5 mg/kg < 0.5 - < 0.5 -
1.3-Dichlorobenzene 0.5 mg/kg < 0.5 - < 0.5 -
1.3-Dichloropropane 0.5 mg/kg < 0.5 - < 0.5 -
1.3.5-Trimethylbenzene 0.5 mg/kg < 0.5 - < 0.5 -
1.4-Dichlorobenzene 0.5 mg/kg < 0.5 - < 0.5 -
2-Butanone (MEK) 0.5 mg/kg < 0.5 - < 0.5 -
2-Propanone (Acetone) 5 mg/kg < 5 - < 5 -
4-Chlorotoluene 0.5 mg/kg < 0.5 - < 0.5 -
4-Methyl-2-pentanone (MIBK) 0.5 mg/kg < 0.5 - < 0.5 -
Allyl chloride 0.05 mg/kg < 0.05 - < 0.05 -
Benzene 0.1 mg/kg < 0.1 - < 0.1 -
Bromobenzene 0.5 mg/kg < 0.5 - < 0.5 -
Bromochloromethane 0.5 mg/kg < 0.5 - < 0.5 -
Bromodichloromethane 0.5 mg/kg < 0.5 - < 0.5 -
Bromoform 0.5 mg/kg < 0.5 - < 0.5 -
Bromomethane 0.5 mg/kg < 0.5 - < 0.5 -
Carbon disulfide 0.5 mg/kg < 0.5 - < 0.5 -
Carbon Tetrachloride 0.5 mg/kg < 0.5 - < 0.5 -
Chlorobenzene 0.5 mg/kg < 0.5 - < 0.5 -
Chloroethane 0.5 mg/kg < 0.5 - < 0.5 -
Chloroform 0.5 mg/kg < 0.5 - < 0.5 -
Chloromethane 0.5 mg/kg < 0.5 - < 0.5 -
cis-1.2-Dichloroethene 0.5 mg/kg < 0.5 - < 0.5 -
cis-1.3-Dichloropropene 0.5 mg/kg < 0.5 - < 0.5 -
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Client Sample ID QC01 TP214_0.2 TP216_0.5 TP218_4.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06057 S16-Jn06058 S16-Jn06060 S16-Jn06062
Date Sampled Jun 03, 2016 Jun 03, 2016 Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Volatile Organics
Dibromochloromethane 0.5 mg/kg < 0.5 - < 0.5 -
Dibromomethane 0.5 mg/kg < 0.5 - < 0.5 -
Dichlorodifluoromethane 0.5 mg/kg < 0.5 - < 0.5 -
Ethylbenzene 0.1 mg/kg < 0.1 - < 0.1 -
Iodomethane 0.5 mg/kg < 0.5 - < 0.5 -
Isopropyl benzene (Cumene) 0.5 mg/kg < 0.5 - < 0.5 -
m&p-Xylenes 0.2 mg/kg < 0.2 - < 0.2 -
Methylene Chloride 0.5 mg/kg < 0.5 - < 0.5 -
o-Xylene 0.1 mg/kg < 0.1 - < 0.1 -
Styrene 0.5 mg/kg < 0.5 - < 0.5 -
Tetrachloroethene 0.5 mg/kg < 0.5 - < 0.5 -
Toluene 0.1 mg/kg < 0.1 - < 0.1 -
trans-1.2-Dichloroethene 0.5 mg/kg < 0.5 - < 0.5 -
trans-1.3-Dichloropropene 0.5 mg/kg < 0.5 - < 0.5 -
Trichloroethene 0.5 mg/kg < 0.5 - < 0.5 -
Trichlorofluoromethane 0.5 mg/kg < 0.5 - < 0.5 -
Vinyl chloride 0.5 mg/kg < 0.5 - < 0.5 -
Xylenes - Total 0.3 mg/kg < 0.3 - < 0.3 -
Fluorobenzene (surr.) 1 % 109 - 109 -
4-Bromofluorobenzene (surr.) 1 % 105 - 109 -
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg 170 150 < 50 < 50
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.7 0.7 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 2.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg 0.6 0.6 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg 0.8 1.0 0.6 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg 1.2 1.8 0.7 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg 1.3 2.7 0.9 < 0.5
Pyrene 0.5 mg/kg 0.9 1.4 0.6 < 0.5
Total PAH* 0.5 mg/kg 4.8 10 2.8 < 0.5
2-Fluorobiphenyl (surr.) 1 % 102 106 100 97
p-Terphenyl-d14 (surr.) 1 % 105 121 112 99
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Client Sample ID QC01 TP214_0.2 TP216_0.5 TP218_4.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06057 S16-Jn06058 S16-Jn06060 S16-Jn06062
Date Sampled Jun 03, 2016 Jun 03, 2016 Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg < 0.1 - < 0.1 -
4.4'-DDD 0.05 mg/kg < 0.05 - < 0.05 -
4.4'-DDE 0.05 mg/kg < 0.05 - < 0.05 -
4.4'-DDT 0.05 mg/kg < 0.05 - < 0.05 -
a-BHC 0.05 mg/kg < 0.05 - < 0.05 -
Aldrin 0.05 mg/kg < 0.05 - < 0.05 -
b-BHC 0.05 mg/kg < 0.05 - < 0.05 -
d-BHC 0.05 mg/kg < 0.05 - < 0.05 -
Dieldrin 0.05 mg/kg < 0.05 - < 0.05 -
Endosulfan I 0.05 mg/kg < 0.05 - < 0.05 -
Endosulfan II 0.05 mg/kg < 0.05 - < 0.05 -
Endosulfan sulphate 0.05 mg/kg < 0.05 - < 0.05 -
Endrin 0.05 mg/kg < 0.05 - < 0.05 -
Endrin aldehyde 0.05 mg/kg < 0.05 - < 0.05 -
Endrin ketone 0.05 mg/kg < 0.05 - < 0.05 -
g-BHC (Lindane) 0.05 mg/kg < 0.05 - < 0.05 -
Heptachlor 0.05 mg/kg < 0.05 - < 0.05 -
Heptachlor epoxide 0.05 mg/kg < 0.05 - < 0.05 -
Hexachlorobenzene 0.05 mg/kg < 0.05 - < 0.05 -
Methoxychlor 0.2 mg/kg < 0.2 - < 0.2 -
Toxaphene 1 mg/kg < 1 - < 1 -
Dibutylchlorendate (surr.) 1 % 78 - 67 -
Tetrachloro-m-xylene (surr.) 1 % 99 - 97 -
Polychlorinated Biphenyls (PCB)
Aroclor-1016 0.5 mg/kg < 0.5 - < 0.5 -
Aroclor-1232 0.5 mg/kg < 0.5 - < 0.5 -
Aroclor-1242 0.5 mg/kg < 0.5 - < 0.5 -
Aroclor-1248 0.5 mg/kg < 0.5 - < 0.5 -
Aroclor-1254 0.5 mg/kg < 0.5 - < 0.5 -
Aroclor-1260 0.5 mg/kg < 0.5 - < 0.5 -
Total PCB* 0.5 mg/kg < 0.5 - < 0.5 -
Dibutylchlorendate (surr.) 1 % 78 - 67 -
Speciated Phenols
2.4-Dichlorophenol 0.5 mg/kg < 0.5 - < 0.5 -
2.4-Dimethylphenol 0.5 mg/kg < 0.5 - < 0.5 -
2.4.5-Trichlorophenol 0.5 mg/kg < 0.5 - < 0.5 -
2.4.6-Trichlorophenol 0.5 mg/kg < 0.5 - < 0.5 -
Phenol 0.5 mg/kg < 0.5 - < 0.5 -
2-Methylphenol (o-Cresol) 0.5 mg/kg < 0.5 - < 0.5 -
3&4-Methylphenol (m&p-Cresol) 1 mg/kg < 1 - < 1 -
2-Chlorophenol 0.5 mg/kg < 0.5 - < 0.5 -
2-Nitrophenol 0.5 mg/kg < 0.5 - < 0.5 -
4-Chloro-3-methylphenol 0.5 mg/kg < 0.5 - < 0.5 -
Pentachlorophenol 1 mg/kg < 1 - < 1 -
Phenol-d5 (surr.) 1 % 108 - 105 -
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Client Sample ID QC01 TP214_0.2 TP216_0.5 TP218_4.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S16-Jn06057 S16-Jn06058 S16-Jn06060 S16-Jn06062
Date Sampled Jun 03, 2016 Jun 03, 2016 Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Organophosphorus Pesticides (OP)
Azinphos-methyl 0.2 mg/kg < 0.2 - < 0.2 -
Chlorpyrifos 0.2 mg/kg < 0.2 - < 0.2 -
Coumaphos 2 mg/kg < 2 - < 2 -
Demeton (total) 1 mg/kg < 1 - < 1 -
Diazinon 0.2 mg/kg < 0.2 - < 0.2 -
Dichlorvos 0.2 mg/kg < 0.2 - < 0.2 -
Dimethoate 0.2 mg/kg < 0.2 - < 0.2 -
Disulfoton 0.2 mg/kg < 0.2 - < 0.2 -
Ethoprop 0.2 mg/kg < 0.2 - < 0.2 -
Fenitrothion 0.2 mg/kg < 0.2 - < 0.2 -
Fensulfothion 0.2 mg/kg < 0.2 - < 0.2 -
Fenthion 0.2 mg/kg < 0.2 - < 0.2 -
Malathion 0.2 mg/kg < 0.2 - < 0.2 -
Methyl parathion 0.2 mg/kg < 0.2 - < 0.2 -
Mevinphos 0.2 mg/kg < 0.2 - < 0.2 -
Monocrotophos 2 mg/kg < 2 - < 2 -
Parathion 0.5 mg/kg < 0.5 - < 0.5 -
Phorate 0.2 mg/kg < 0.2 - < 0.2 -
Profenofos 0.2 mg/kg < 0.2 - < 0.2 -
Prothiofos 0.5 mg/kg < 0.5 - < 0.5 -
Ronnel 0.2 mg/kg < 0.2 - < 0.2 -
Stirophos 0.5 mg/kg < 0.5 - < 0.5 -
Trichloronate 0.2 mg/kg < 0.2 - < 0.2 -
Triphenylphosphate (surr.) 1 % 72 - 103 -
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
TRH >C10-C16 50 mg/kg 170 150 < 50 < 50
TRH >C16-C34 100 mg/kg 1000 730 140 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
Heavy Metals
Arsenic 2 mg/kg 7.0 4.9 5.7 19
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg < 5 < 5 < 5 64
Copper 5 mg/kg 8.6 9.6 12 33
Lead 5 mg/kg 13 13 14 18
Mercury 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Nickel 5 mg/kg 14 16 13 19
Zinc 5 mg/kg 25 67 60 73

% Moisture 1 % 15 11 12 20
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Client Sample ID TP219_0.5 HA01
Sample Matrix Soil Soil
Eurofins | mgt Sample No. S16-Jn06064 S16-Jn06065
Date Sampled Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20
TRH C10-C14 20 mg/kg < 20 230
TRH C15-C28 50 mg/kg < 50 1300
TRH C29-C36 50 mg/kg < 50 600
TRH C10-36 (Total) 50 mg/kg < 50 2130
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 86 110
Volatile Organics
1.1-Dichloroethane 0.5 mg/kg - < 0.5
1.1-Dichloroethene 0.5 mg/kg - < 0.5
1.1.1-Trichloroethane 0.5 mg/kg - < 0.5
1.1.1.2-Tetrachloroethane 0.5 mg/kg - < 0.5
1.1.2-Trichloroethane 0.5 mg/kg - < 0.5
1.1.2.2-Tetrachloroethane 0.5 mg/kg - < 0.5
1.2-Dibromoethane 0.5 mg/kg - < 0.5
1.2-Dichlorobenzene 0.5 mg/kg - < 0.5
1.2-Dichloroethane 0.5 mg/kg - < 0.5
1.2-Dichloropropane 0.5 mg/kg - < 0.5
1.2.3-Trichloropropane 0.5 mg/kg - < 0.5
1.2.4-Trimethylbenzene 0.5 mg/kg - < 0.5
1.3-Dichlorobenzene 0.5 mg/kg - < 0.5
1.3-Dichloropropane 0.5 mg/kg - < 0.5
1.3.5-Trimethylbenzene 0.5 mg/kg - < 0.5
1.4-Dichlorobenzene 0.5 mg/kg - < 0.5
2-Butanone (MEK) 0.5 mg/kg - < 0.5
2-Propanone (Acetone) 5 mg/kg - < 5
4-Chlorotoluene 0.5 mg/kg - < 0.5
4-Methyl-2-pentanone (MIBK) 0.5 mg/kg - < 0.5
Allyl chloride 0.05 mg/kg - < 0.05
Benzene 0.1 mg/kg - < 0.1
Bromobenzene 0.5 mg/kg - < 0.5
Bromochloromethane 0.5 mg/kg - < 0.5
Bromodichloromethane 0.5 mg/kg - < 0.5
Bromoform 0.5 mg/kg - < 0.5
Bromomethane 0.5 mg/kg - < 0.5
Carbon disulfide 0.5 mg/kg - < 0.5
Carbon Tetrachloride 0.5 mg/kg - < 0.5
Chlorobenzene 0.5 mg/kg - < 0.5
Chloroethane 0.5 mg/kg - < 0.5
Chloroform 0.5 mg/kg - < 0.5
Chloromethane 0.5 mg/kg - < 0.5
cis-1.2-Dichloroethene 0.5 mg/kg - < 0.5
cis-1.3-Dichloropropene 0.5 mg/kg - < 0.5

Date Reported: Jun 14, 2016
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
Page 13 of 33

Report Number: 503414-S



Client Sample ID TP219_0.5 HA01
Sample Matrix Soil Soil
Eurofins | mgt Sample No. S16-Jn06064 S16-Jn06065
Date Sampled Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Volatile Organics
Dibromochloromethane 0.5 mg/kg - < 0.5
Dibromomethane 0.5 mg/kg - < 0.5
Dichlorodifluoromethane 0.5 mg/kg - < 0.5
Ethylbenzene 0.1 mg/kg - < 0.1
Iodomethane 0.5 mg/kg - < 0.5
Isopropyl benzene (Cumene) 0.5 mg/kg - < 0.5
m&p-Xylenes 0.2 mg/kg - < 0.2
Methylene Chloride 0.5 mg/kg - < 0.5
o-Xylene 0.1 mg/kg - < 0.1
Styrene 0.5 mg/kg - < 0.5
Tetrachloroethene 0.5 mg/kg - < 0.5
Toluene 0.1 mg/kg - < 0.1
trans-1.2-Dichloroethene 0.5 mg/kg - < 0.5
trans-1.3-Dichloropropene 0.5 mg/kg - < 0.5
Trichloroethene 0.5 mg/kg - < 0.5
Trichlorofluoromethane 0.5 mg/kg - < 0.5
Vinyl chloride 0.5 mg/kg - < 0.5
Xylenes - Total 0.3 mg/kg - < 0.3
Fluorobenzene (surr.) 1 % - 109
4-Bromofluorobenzene (surr.) 1 % - 110
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 370
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.7
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 0.8
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 1.0
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 1.7
Fluorene 0.5 mg/kg < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 3.2
Pyrene 0.5 mg/kg < 0.5 1.0
Total PAH* 0.5 mg/kg < 0.5 7.7
2-Fluorobiphenyl (surr.) 1 % 103 109
p-Terphenyl-d14 (surr.) 1 % 131 104
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Client Sample ID TP219_0.5 HA01
Sample Matrix Soil Soil
Eurofins | mgt Sample No. S16-Jn06064 S16-Jn06065
Date Sampled Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1
4.4'-DDD 0.05 mg/kg - < 0.05
4.4'-DDE 0.05 mg/kg - < 0.05
4.4'-DDT 0.05 mg/kg - < 0.05
a-BHC 0.05 mg/kg - < 0.05
Aldrin 0.05 mg/kg - < 0.05
b-BHC 0.05 mg/kg - < 0.05
d-BHC 0.05 mg/kg - < 0.05
Dieldrin 0.05 mg/kg - < 0.05
Endosulfan I 0.05 mg/kg - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05
Endrin 0.05 mg/kg - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05
Heptachlor 0.05 mg/kg - < 0.05
Heptachlor epoxide 0.05 mg/kg - < 0.05
Hexachlorobenzene 0.05 mg/kg - < 0.05
Methoxychlor 0.2 mg/kg - < 0.2
Toxaphene 1 mg/kg - < 1
Dibutylchlorendate (surr.) 1 % - 78
Tetrachloro-m-xylene (surr.) 1 % - 80
Polychlorinated Biphenyls (PCB)
Aroclor-1016 0.5 mg/kg - < 0.5
Aroclor-1232 0.5 mg/kg - < 0.5
Aroclor-1242 0.5 mg/kg - < 0.5
Aroclor-1248 0.5 mg/kg - < 0.5
Aroclor-1254 0.5 mg/kg - < 0.5
Aroclor-1260 0.5 mg/kg - < 0.5
Total PCB* 0.5 mg/kg - < 0.5
Dibutylchlorendate (surr.) 1 % - 78
Speciated Phenols
2.4-Dichlorophenol 0.5 mg/kg - < 0.5
2.4-Dimethylphenol 0.5 mg/kg - < 0.5
2.4.5-Trichlorophenol 0.5 mg/kg - < 0.5
2.4.6-Trichlorophenol 0.5 mg/kg - < 0.5
Phenol 0.5 mg/kg - < 0.5
2-Methylphenol (o-Cresol) 0.5 mg/kg - < 0.5
3&4-Methylphenol (m&p-Cresol) 1 mg/kg - < 1
2-Chlorophenol 0.5 mg/kg - < 0.5
2-Nitrophenol 0.5 mg/kg - < 0.5
4-Chloro-3-methylphenol 0.5 mg/kg - < 0.5
Pentachlorophenol 1 mg/kg - < 1
Phenol-d5 (surr.) 1 % - 112
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Client Sample ID TP219_0.5 HA01
Sample Matrix Soil Soil
Eurofins | mgt Sample No. S16-Jn06064 S16-Jn06065
Date Sampled Jun 03, 2016 Jun 03, 2016
Test/Reference LOR Unit
Organophosphorus Pesticides (OP)
Azinphos-methyl 0.2 mg/kg - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2
Coumaphos 2 mg/kg - < 2
Demeton (total) 1 mg/kg - < 1
Diazinon 0.2 mg/kg - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2
Dimethoate 0.2 mg/kg - < 0.2
Disulfoton 0.2 mg/kg - < 0.2
Ethoprop 0.2 mg/kg - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2
Fenthion 0.2 mg/kg - < 0.2
Malathion 0.2 mg/kg - < 0.2
Methyl parathion 0.2 mg/kg - < 0.2
Mevinphos 0.2 mg/kg - < 0.2
Monocrotophos 2 mg/kg - < 2
Parathion 0.5 mg/kg - < 0.5
Phorate 0.2 mg/kg - < 0.2
Profenofos 0.2 mg/kg - < 0.2
Prothiofos 0.5 mg/kg - < 0.5
Ronnel 0.2 mg/kg - < 0.2
Stirophos 0.5 mg/kg - < 0.5
Trichloronate 0.2 mg/kg - < 0.2
Triphenylphosphate (surr.) 1 % - 99
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
TRH >C10-C16 50 mg/kg < 50 370
TRH >C16-C34 100 mg/kg < 100 1600
TRH >C34-C40 100 mg/kg < 100 140
Heavy Metals
Arsenic 2 mg/kg 17 2.9
Cadmium 0.4 mg/kg < 0.4 < 0.4
Chromium 5 mg/kg 6.5 < 5
Copper 5 mg/kg 25 7.1
Lead 5 mg/kg 15 11
Mercury 0.05 mg/kg < 0.05 < 0.05
Nickel 5 mg/kg 22 9.1
Zinc 5 mg/kg 74 15

% Moisture 1 % 17 8.8
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Sydney Jun 07, 2016 14 Day

- Method: TRH C6-C36 - LTM-ORG-2010

BTEX Sydney Jun 07, 2016 14 Day
- Method: TRH C6-C40 - LTM-ORG-2010

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Jun 07, 2016 14 Day
- Method: TRH C6-C40 - LTM-ORG-2010

Polycyclic Aromatic Hydrocarbons Sydney Jun 07, 2016 14 Day
- Method: E007 Polyaromatic Hydrocarbons (PAH)

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Jun 07, 2016 14 Day
- Method: TRH C6-C40 - LTM-ORG-2010

Metals M8 Sydney Jun 07, 2016 28 Day
- Method: LTM-MET-3040_R0 TOTAL AND DISSOLVED METALS AND MERCURY IN WATERS BY ICP-MS

Volatile Organics Sydney Jun 07, 2016 7 Day
- Method: E016 Volatile Organic Compounds (VOC)

Speciated Phenols Sydney Jun 07, 2016 14 Day
- Method: E008 Speciated Phenols

Eurofins | mgt Suite B15
Organochlorine Pesticides Sydney Jun 10, 2016 14 Day

- Method: E013 Organochlorine Pesticides (OC)

Polychlorinated Biphenyls (PCB) Sydney Jun 10, 2016 28 Day
- Method: E013 Polychlorinated Biphenyls (PCB)

Organophosphorus Pesticides (OP) Sydney Jun 07, 2016 14 Day
- Method: E014  Organophosphorus Pesticides (OP)

% Moisture Sydney Jun 06, 2016 14 Day
- Method: LTM-GEN-7080 Moisture

Date Reported: Jun 14, 2016
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
Page 17 of 33

Report Number: 503414-S
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Internal Quality Control Review and Glossary

General

Holding Times

Units

Terms

QC - Acceptance Criteria

QC Data General Comments

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. All soil results are reported on a dry basis, unless otherwise stated.
3. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.
4. Results are uncorrected for matrix spikes or surrogate recoveries.
5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.
6. Samples were analysed on an 'as received' basis. 7. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).
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 Advice.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably 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.
**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per Kilogram mg/l: milligrams per litre
ug/l: micrograms per litre ppm: Parts per million
ppb: Parts per billion %: Percentage
org/100ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units
MPN/100mL: Most Probable Number of organisms per 100 millilitres

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

In the case of water samples these are performed on de-ionised water.
Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.
Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.
Batch Duplicate A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis.
Batch SPIKE Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis.
USEPA United States Environmental Protection Agency
APHA American Public Health Association
TCLP Toxicity Characteristic Leaching Procedure
COC Chain of Custody
SRA Sample Receipt Advice
CP Client Parent - QC was performed on samples pertaining to this report
NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within
TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:
Results <10 times the LOR : No Limit
Results between 10-20 times the LOR : RPD must lie between 0-50%
Results >20 times the LOR : RPD must lie between 0-30%
Surrogate Recoveries: Recoveries must lie between 50-150%-Phenols & PFASs 20-130%

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

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

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

in the C10-C14 cell of the Report.
6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.
7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.
8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.
9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.
10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 mg/kg < 20 20 Pass
TRH C10-C14 mg/kg < 20 20 Pass
TRH C15-C28 mg/kg < 50 50 Pass
TRH C29-C36 mg/kg < 50 50 Pass

Method Blank
BTEX
Benzene mg/kg < 0.1 0.1 Pass
Toluene mg/kg < 0.1 0.1 Pass
Ethylbenzene mg/kg < 0.1 0.1 Pass
m&p-Xylenes mg/kg < 0.2 0.2 Pass
o-Xylene mg/kg < 0.1 0.1 Pass
Xylenes - Total mg/kg < 0.3 0.3 Pass

Method Blank
Volatile Organics
1.1-Dichloroethane mg/kg < 0.5 0.5 Pass
1.1-Dichloroethene mg/kg < 0.5 0.5 Pass
1.1.1-Trichloroethane mg/kg < 0.5 0.5 Pass
1.1.1.2-Tetrachloroethane mg/kg < 0.5 0.5 Pass
1.1.2-Trichloroethane mg/kg < 0.5 0.5 Pass
1.1.2.2-Tetrachloroethane mg/kg < 0.5 0.5 Pass
1.2-Dibromoethane mg/kg < 0.5 0.5 Pass
1.2-Dichlorobenzene mg/kg < 0.5 0.5 Pass
1.2-Dichloroethane mg/kg < 0.5 0.5 Pass
1.2-Dichloropropane mg/kg < 0.5 0.5 Pass
1.2.3-Trichloropropane mg/kg < 0.5 0.5 Pass
1.2.4-Trimethylbenzene mg/kg < 0.5 0.5 Pass
1.3-Dichlorobenzene mg/kg < 0.5 0.5 Pass
1.3-Dichloropropane mg/kg < 0.5 0.5 Pass
1.3.5-Trimethylbenzene mg/kg < 0.5 0.5 Pass
1.4-Dichlorobenzene mg/kg < 0.5 0.5 Pass
2-Butanone (MEK) mg/kg < 0.5 0.5 Pass
2-Propanone (Acetone) mg/kg < 5 5 Pass
4-Chlorotoluene mg/kg < 0.5 0.5 Pass
4-Methyl-2-pentanone (MIBK) mg/kg < 0.5 0.5 Pass
Allyl chloride mg/kg < 0.05 0.05 Pass
Bromobenzene mg/kg < 0.5 0.5 Pass
Bromochloromethane mg/kg < 0.5 0.5 Pass
Bromodichloromethane mg/kg < 0.5 0.5 Pass
Bromoform mg/kg < 0.5 0.5 Pass
Bromomethane mg/kg < 0.5 0.5 Pass
Carbon disulfide mg/kg < 0.5 0.5 Pass
Carbon Tetrachloride mg/kg < 0.5 0.5 Pass
Chlorobenzene mg/kg < 0.5 0.5 Pass
Chloroethane mg/kg < 0.5 0.5 Pass
Chloroform mg/kg < 0.5 0.5 Pass
Chloromethane mg/kg < 0.5 0.5 Pass
cis-1.2-Dichloroethene mg/kg < 0.5 0.5 Pass
cis-1.3-Dichloropropene mg/kg < 0.5 0.5 Pass
Dibromochloromethane mg/kg < 0.5 0.5 Pass
Dibromomethane mg/kg < 0.5 0.5 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Dichlorodifluoromethane mg/kg < 0.5 0.5 Pass
Iodomethane mg/kg < 0.5 0.5 Pass
Isopropyl benzene (Cumene) mg/kg < 0.5 0.5 Pass
Methylene Chloride mg/kg < 0.5 0.5 Pass
Styrene mg/kg < 0.5 0.5 Pass
Tetrachloroethene mg/kg < 0.5 0.5 Pass
trans-1.2-Dichloroethene mg/kg < 0.5 0.5 Pass
trans-1.3-Dichloropropene mg/kg < 0.5 0.5 Pass
Trichloroethene mg/kg < 0.5 0.5 Pass
Trichlorofluoromethane mg/kg < 0.5 0.5 Pass
Vinyl chloride mg/kg < 0.5 0.5 Pass

Method Blank
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
Naphthalene mg/kg < 0.5 0.5 Pass
TRH C6-C10 mg/kg < 20 20 Pass

Method Blank
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg < 0.5 0.5 Pass
Acenaphthylene mg/kg < 0.5 0.5 Pass
Anthracene mg/kg < 0.5 0.5 Pass
Benz(a)anthracene mg/kg < 0.5 0.5 Pass
Benzo(a)pyrene mg/kg < 0.5 0.5 Pass
Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass
Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass
Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass
Chrysene mg/kg < 0.5 0.5 Pass
Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass
Fluoranthene mg/kg < 0.5 0.5 Pass
Fluorene mg/kg < 0.5 0.5 Pass
Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass
Naphthalene mg/kg < 0.5 0.5 Pass
Phenanthrene mg/kg < 0.5 0.5 Pass
Pyrene mg/kg < 0.5 0.5 Pass

Method Blank
Organochlorine Pesticides
Chlordanes - Total mg/kg < 0.1 0.1 Pass
4.4'-DDD mg/kg < 0.05 0.05 Pass
4.4'-DDE mg/kg < 0.05 0.05 Pass
4.4'-DDT mg/kg < 0.05 0.05 Pass
a-BHC mg/kg < 0.05 0.05 Pass
Aldrin mg/kg < 0.05 0.05 Pass
b-BHC mg/kg < 0.05 0.05 Pass
d-BHC mg/kg < 0.05 0.05 Pass
Dieldrin mg/kg < 0.05 0.05 Pass
Endosulfan I mg/kg < 0.05 0.05 Pass
Endosulfan II mg/kg < 0.05 0.05 Pass
Endosulfan sulphate mg/kg < 0.05 0.05 Pass
Endrin mg/kg < 0.05 0.05 Pass
Endrin aldehyde mg/kg < 0.05 0.05 Pass
Endrin ketone mg/kg < 0.05 0.05 Pass
g-BHC (Lindane) mg/kg < 0.05 0.05 Pass
Heptachlor mg/kg < 0.05 0.05 Pass
Heptachlor epoxide mg/kg < 0.05 0.05 Pass
Hexachlorobenzene mg/kg < 0.05 0.05 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Methoxychlor mg/kg < 0.2 0.2 Pass
Toxaphene mg/kg < 1 1 Pass

Method Blank
Polychlorinated Biphenyls (PCB)
Aroclor-1016 mg/kg < 0.5 0.5 Pass
Aroclor-1232 mg/kg < 0.5 0.5 Pass
Aroclor-1242 mg/kg < 0.5 0.5 Pass
Aroclor-1248 mg/kg < 0.5 0.5 Pass
Aroclor-1254 mg/kg < 0.5 0.5 Pass
Aroclor-1260 mg/kg < 0.5 0.5 Pass
Total PCB* mg/kg < 0.5 0.5 Pass

Method Blank
Speciated Phenols
2.4-Dichlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dimethylphenol mg/kg < 0.5 0.5 Pass
2.4.5-Trichlorophenol mg/kg < 0.5 0.5 Pass
2.4.6-Trichlorophenol mg/kg < 0.5 0.5 Pass
Phenol mg/kg < 0.5 0.5 Pass
2-Methylphenol (o-Cresol) mg/kg < 0.5 0.5 Pass
3&4-Methylphenol (m&p-Cresol) mg/kg < 1 1 Pass
2-Chlorophenol mg/kg < 0.5 0.5 Pass
2-Nitrophenol mg/kg < 0.5 0.5 Pass
4-Chloro-3-methylphenol mg/kg < 0.5 0.5 Pass
Pentachlorophenol mg/kg < 1 1 Pass

Method Blank
Organophosphorus Pesticides (OP)
Azinphos-methyl mg/kg < 0.2 0.2 Pass
Chlorpyrifos mg/kg < 0.2 0.2 Pass
Coumaphos mg/kg < 2 2 Pass
Demeton (total) mg/kg < 1 1 Pass
Diazinon mg/kg < 0.2 0.2 Pass
Dichlorvos mg/kg < 0.2 0.2 Pass
Dimethoate mg/kg < 0.2 0.2 Pass
Disulfoton mg/kg < 0.2 0.2 Pass
Ethoprop mg/kg < 0.2 0.2 Pass
Fenitrothion mg/kg < 0.2 0.2 Pass
Fensulfothion mg/kg < 0.2 0.2 Pass
Fenthion mg/kg < 0.2 0.2 Pass
Malathion mg/kg < 0.2 0.2 Pass
Methyl parathion mg/kg < 0.2 0.2 Pass
Mevinphos mg/kg < 0.2 0.2 Pass
Monocrotophos mg/kg < 2 2 Pass
Parathion mg/kg < 0.5 0.5 Pass
Phorate mg/kg < 0.2 0.2 Pass
Profenofos mg/kg < 0.2 0.2 Pass
Prothiofos mg/kg < 0.5 0.5 Pass
Ronnel mg/kg < 0.2 0.2 Pass
Stirophos mg/kg < 0.5 0.5 Pass
Trichloronate mg/kg < 0.2 0.2 Pass

Method Blank
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
TRH >C10-C16 mg/kg < 50 50 Pass
TRH >C16-C34 mg/kg < 100 100 Pass
TRH >C34-C40 mg/kg < 100 100 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank
Heavy Metals
Arsenic mg/kg < 2 2 Pass
Cadmium mg/kg < 0.4 0.4 Pass
Chromium mg/kg < 5 5 Pass
Copper mg/kg < 5 5 Pass
Lead mg/kg < 5 5 Pass
Mercury mg/kg < 0.05 0.05 Pass
Nickel mg/kg < 5 5 Pass
Zinc mg/kg < 5 5 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C10-C14 % 94 70-130 Pass

LCS - % Recovery
Organophosphorus Pesticides (OP)
Fenitrothion % 73 70-130 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
TRH >C10-C16 % 94 70-130 Pass

LCS - % Recovery
Heavy Metals
Arsenic % 99 70-130 Pass
Cadmium % 109 70-130 Pass
Chromium % 71 70-130 Pass
Copper % 102 70-130 Pass
Lead % 103 70-130 Pass
Mercury % 107 70-130 Pass
Nickel % 91 70-130 Pass
Zinc % 96 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C6-C9 S16-Jn05226 NCP % 86 70-130 Pass

Spike - % Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
TRH C6-C10 S16-Jn05226 NCP % 92 70-130 Pass

Spike - % Recovery
Polycyclic Aromatic Hydrocarbons Result 1
Benzo(g.h.i)perylene S16-Jn09497 NCP % 78 70-130 Pass
Dibenz(a.h)anthracene S16-Jn09497 NCP % 73 70-130 Pass
Indeno(1.2.3-cd)pyrene S16-Jn09497 NCP % 75 70-130 Pass

Spike - % Recovery
Volatile Organics Result 1
cis-1.3-Dichloropropene S16-Jn05210 NCP % 72 70-130 Pass
Iodomethane S16-Jn05210 NCP % 92 70-130 Pass

Spike - % Recovery
Organochlorine Pesticides Result 1
4.4'-DDD S16-Jn09349 NCP % 122 70-130 Pass
4.4'-DDE S16-Jn09349 NCP % 126 70-130 Pass
a-BHC S16-Jn09349 NCP % 105 70-130 Pass
Aldrin S16-Jn09349 NCP % 114 70-130 Pass
b-BHC S16-Jn09349 NCP % 98 70-130 Pass
d-BHC S16-Jn09349 NCP % 117 70-130 Pass
Dieldrin S16-Jn09349 NCP % 99 70-130 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Endosulfan I S16-Jn09349 NCP % 118 70-130 Pass
Endosulfan II S16-Jn09349 NCP % 117 70-130 Pass
Endosulfan sulphate S16-Jn09349 NCP % 121 70-130 Pass
Endrin S16-Jn09349 NCP % 107 70-130 Pass
Endrin aldehyde S16-Jn09349 NCP % 122 70-130 Pass
Endrin ketone S16-Jn09349 NCP % 107 70-130 Pass
g-BHC (Lindane) S16-Jn09349 NCP % 100 70-130 Pass
Heptachlor S16-Jn09349 NCP % 95 70-130 Pass
Heptachlor epoxide S16-Jn09349 NCP % 112 70-130 Pass
Hexachlorobenzene S16-Jn09349 NCP % 99 70-130 Pass
Methoxychlor S16-Jn09349 NCP % 100 70-130 Pass

Spike - % Recovery
Polychlorinated Biphenyls (PCB) Result 1
Aroclor-1260 S16-Jn05142 NCP % 127 70-130 Pass

Spike - % Recovery
Heavy Metals Result 1
Arsenic S16-Jn06054 CP % 97 70-130 Pass
Cadmium S16-Jn06054 CP % 102 70-130 Pass
Chromium S16-Jn06054 CP % 96 70-130 Pass
Copper S16-Jn06054 CP % 98 70-130 Pass
Lead S16-Jn06054 CP % 103 70-130 Pass
Mercury S16-Jn06054 CP % 96 70-130 Pass
Nickel S16-Jn06054 CP % 99 70-130 Pass
Zinc S16-Jn06054 CP % 83 70-130 Pass

Spike - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C10-C14 S16-Jn06055 CP % 108 70-130 Pass

Spike - % Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
TRH >C10-C16 S16-Jn06055 CP % 120 70-130 Pass

Spike - % Recovery
BTEX Result 1
Benzene S16-Jn06056 CP % 97 70-130 Pass
Toluene S16-Jn06056 CP % 94 70-130 Pass
Ethylbenzene S16-Jn06056 CP % 93 70-130 Pass
m&p-Xylenes S16-Jn06056 CP % 91 70-130 Pass
o-Xylene S16-Jn06056 CP % 93 70-130 Pass
Xylenes - Total S16-Jn06056 CP % 92 70-130 Pass

Spike - % Recovery
Volatile Organics Result 1
1.1-Dichloroethane S16-Jn06056 CP % 103 70-130 Pass
1.1-Dichloroethene S16-Jn06056 CP % 93 70-130 Pass
1.1.1-Trichloroethane S16-Jn06056 CP % 101 70-130 Pass
1.1.1.2-Tetrachloroethane S16-Jn06056 CP % 98 70-130 Pass
1.1.2-Trichloroethane S16-Jn06056 CP % 100 70-130 Pass
1.1.2.2-Tetrachloroethane S16-Jn06056 CP % 110 70-130 Pass
1.2-Dibromoethane S16-Jn06056 CP % 89 70-130 Pass
1.2-Dichlorobenzene S16-Jn06056 CP % 81 70-130 Pass
1.2-Dichloroethane S16-Jn06056 CP % 97 70-130 Pass
1.2-Dichloropropane S16-Jn06056 CP % 101 70-130 Pass
1.2.3-Trichloropropane S16-Jn06056 CP % 98 70-130 Pass
1.2.4-Trimethylbenzene S16-Jn06056 CP % 84 70-130 Pass
1.3-Dichlorobenzene S16-Jn06056 CP % 77 70-130 Pass
1.3-Dichloropropane S16-Jn06056 CP % 100 70-130 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
1.3.5-Trimethylbenzene S16-Jn06056 CP % 86 70-130 Pass
1.4-Dichlorobenzene S16-Jn06056 CP % 75 70-130 Pass
2-Butanone (MEK) S16-Jn06056 CP % 91 70-130 Pass
2-Propanone (Acetone) S16-Jn06056 CP % 118 70-130 Pass
4-Chlorotoluene S16-Jn06056 CP % 80 70-130 Pass
4-Methyl-2-pentanone (MIBK) S16-Jn06056 CP % 115 70-130 Pass
Allyl chloride S16-Jn06056 CP % 89 75-125 Pass
Bromobenzene S16-Jn06056 CP % 86 70-130 Pass
Bromochloromethane S16-Jn06056 CP % 99 70-130 Pass
Bromodichloromethane S16-Jn06056 CP % 92 70-130 Pass
Bromoform S16-Jn06056 CP % 86 70-130 Pass
Bromomethane S16-Jn06056 CP % 72 70-130 Pass
Carbon disulfide S16-Jn06056 CP % 70 70-130 Pass
Carbon Tetrachloride S16-Jn06056 CP % 96 70-130 Pass
Chlorobenzene S16-Jn06056 CP % 92 70-130 Pass
Chloroethane S16-Jn06056 CP % 116 70-130 Pass
Chloroform S16-Jn06056 CP % 101 70-130 Pass
Chloromethane S16-Jn06056 CP % 105 70-130 Pass
cis-1.2-Dichloroethene S16-Jn06056 CP % 91 70-130 Pass
Dibromochloromethane S16-Jn06056 CP % 89 70-130 Pass
Dibromomethane S16-Jn06056 CP % 92 70-130 Pass
Dichlorodifluoromethane S16-Jn06056 CP % 82 70-130 Pass
Isopropyl benzene (Cumene) S16-Jn06056 CP % 94 70-130 Pass
Methylene Chloride S16-Jn06056 CP % 109 70-130 Pass
Styrene S16-Jn06056 CP % 76 70-130 Pass
Tetrachloroethene S16-Jn06056 CP % 82 70-130 Pass
trans-1.2-Dichloroethene S16-Jn06056 CP % 97 70-130 Pass
trans-1.3-Dichloropropene S16-Jn06056 CP % 82 70-130 Pass
Trichloroethene S16-Jn06056 CP % 89 70-130 Pass
Trichlorofluoromethane S16-Jn06056 CP % 93 70-130 Pass
Vinyl chloride S16-Jn06056 CP % 92 70-130 Pass

Spike - % Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
Naphthalene S16-Jn06056 CP % 94 70-130 Pass

Spike - % Recovery
Polycyclic Aromatic Hydrocarbons Result 1
Acenaphthene S16-Jn06056 CP % 108 70-130 Pass
Acenaphthylene S16-Jn06056 CP % 102 70-130 Pass
Anthracene S16-Jn06056 CP % 111 70-130 Pass
Benz(a)anthracene S16-Jn06056 CP % 113 70-130 Pass
Benzo(a)pyrene S16-Jn06056 CP % 87 70-130 Pass
Benzo(b&j)fluoranthene S16-Jn06056 CP % 88 70-130 Pass
Benzo(k)fluoranthene S16-Jn06056 CP % 87 70-130 Pass
Chrysene S16-Jn06056 CP % 99 70-130 Pass
Fluoranthene S16-Jn06056 CP % 112 70-130 Pass
Fluorene S16-Jn06056 CP % 111 70-130 Pass
Naphthalene S16-Jn06056 CP % 111 70-130 Pass
Phenanthrene S16-Jn06056 CP % 125 70-130 Pass
Pyrene S16-Jn06056 CP % 108 70-130 Pass

Spike - % Recovery
Speciated Phenols Result 1
2.4-Dichlorophenol S16-Jn06056 CP % 64 30-130 Pass
2.4-Dimethylphenol S16-Jn06056 CP % 68 30-130 Pass
2.4.5-Trichlorophenol S16-Jn06056 CP % 62 30-130 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
2.4.6-Trichlorophenol S16-Jn06056 CP % 62 30-130 Pass
Phenol S16-Jn06056 CP % 71 30-130 Pass
2-Methylphenol (o-Cresol) S16-Jn06056 CP % 67 30-130 Pass
3&4-Methylphenol (m&p-Cresol) S16-Jn06056 CP % 67 30-130 Pass
2-Nitrophenol S16-Jn06056 CP % 59 30-130 Pass
4-Chloro-3-methylphenol S16-Jn06056 CP % 64 30-130 Pass
Pentachlorophenol S16-Jn06056 CP % 55 30-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C10-C14 S16-Jn09039 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C15-C28 S16-Jn09039 NCP mg/kg < 50 < 50 <1 30% Pass
TRH C29-C36 S16-Jn09039 NCP mg/kg < 50 < 50 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
TRH >C10-C16 S16-Jn09039 NCP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 S16-Jn09039 NCP mg/kg < 100 < 100 <1 30% Pass
TRH >C34-C40 S16-Jn09039 NCP mg/kg < 100 < 100 <1 30% Pass

Duplicate
Organochlorine Pesticides Result 1 Result 2 RPD
Chlordanes - Total S16-Jn05231 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
4.4'-DDD S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4.4'-DDE S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4.4'-DDT S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
a-BHC S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Aldrin S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
b-BHC S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
d-BHC S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dieldrin S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan I S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan II S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan sulphate S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin aldehyde S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin ketone S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
g-BHC (Lindane) S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Heptachlor S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Heptachlor epoxide S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Hexachlorobenzene S16-Jn05231 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Methoxychlor S16-Jn05231 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Toxaphene S16-Jn05231 NCP mg/kg < 1 < 1 <1 30% Pass

Duplicate
Polychlorinated Biphenyls (PCB) Result 1 Result 2 RPD
Aroclor-1016 S16-Jn05231 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aroclor-1232 S16-Jn05231 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aroclor-1242 S16-Jn05231 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aroclor-1248 S16-Jn05231 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aroclor-1254 S16-Jn05231 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aroclor-1260 S16-Jn05231 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S16-Jn06053 CP mg/kg 4.8 5.8 19 30% Pass
Cadmium S16-Jn06053 CP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S16-Jn06053 CP mg/kg < 5 < 5 <1 30% Pass
Copper S16-Jn06053 CP mg/kg 11 15 30 30% Pass
Lead S16-Jn06053 CP mg/kg 16 20 22 30% Pass
Mercury S16-Jn06053 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Nickel S16-Jn06053 CP mg/kg 23 16 33 30% Fail Q15
Zinc S16-Jn06053 CP mg/kg 44 32 31 30% Fail Q15

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 S16-Jn06054 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene S16-Jn06054 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Toluene S16-Jn06054 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Ethylbenzene S16-Jn06054 CP mg/kg < 0.1 < 0.1 <1 30% Pass
m&p-Xylenes S16-Jn06054 CP mg/kg < 0.2 < 0.2 <1 30% Pass
o-Xylene S16-Jn06054 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Xylenes - Total S16-Jn06054 CP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
Naphthalene S16-Jn06054 CP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 S16-Jn06054 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
Result 1 Result 2 RPD

% Moisture S16-Jn06054 CP % 11 12 6.0 30% Pass
Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 S16-Jn06055 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene S16-Jn06055 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Toluene S16-Jn06055 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Ethylbenzene S16-Jn06055 CP mg/kg < 0.1 < 0.1 <1 30% Pass
m&p-Xylenes S16-Jn06055 CP mg/kg < 0.2 < 0.2 <1 30% Pass
o-Xylene S16-Jn06055 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Xylenes - Total S16-Jn06055 CP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Volatile Organics Result 1 Result 2 RPD
1.1-Dichloroethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.1-Dichloroethene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.1.1-Trichloroethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.1.1.2-Tetrachloroethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.1.2-Trichloroethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.1.2.2-Tetrachloroethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2-Dibromoethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2-Dichlorobenzene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2-Dichloroethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2-Dichloropropane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3-Trichloropropane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.4-Trimethylbenzene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3-Dichlorobenzene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3-Dichloropropane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3.5-Trimethylbenzene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Volatile Organics Result 1 Result 2 RPD
1.4-Dichlorobenzene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Butanone (MEK) S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Propanone (Acetone) S16-Jn06055 CP mg/kg < 5 < 5 <1 30% Pass
4-Chlorotoluene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Methyl-2-pentanone (MIBK) S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Allyl chloride S16-Jn06055 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromobenzene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Bromochloromethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Bromodichloromethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Bromoform S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Bromomethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Carbon disulfide S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Carbon Tetrachloride S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chlorobenzene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chloroethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chloroform S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chloromethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
cis-1.2-Dichloroethene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
cis-1.3-Dichloropropene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibromochloromethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibromomethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dichlorodifluoromethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Iodomethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Isopropyl benzene (Cumene) S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Methylene Chloride S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Styrene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Tetrachloroethene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
trans-1.2-Dichloroethene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
trans-1.3-Dichloropropene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Trichloroethene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Trichlorofluoromethane S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Vinyl chloride S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
Naphthalene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 S16-Jn06055 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Acenaphthene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b&j)fluoranthene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene S16-Jn06055 CP mg/kg 0.6 0.7 11 30% Pass
Dibenz(a.h)anthracene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene S16-Jn06055 CP mg/kg 0.8 1.0 21 30% Pass
Fluorene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenanthrene S16-Jn06055 CP mg/kg 1.3 1.5 20 30% Pass
Pyrene S16-Jn06055 CP mg/kg 0.6 0.7 13 30% Pass
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Duplicate
Speciated Phenols Result 1 Result 2 RPD
2.4-Dichlorophenol S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dimethylphenol S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4.5-Trichlorophenol S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4.6-Trichlorophenol S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenol S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Methylphenol (o-Cresol) S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
3&4-Methylphenol (m&p-Cresol) S16-Jn06055 CP mg/kg < 1 < 1 <1 30% Pass
2-Chlorophenol S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Nitrophenol S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Chloro-3-methylphenol S16-Jn06055 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pentachlorophenol S16-Jn06055 CP mg/kg < 1 < 1 <1 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description

N01
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniques have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value.  The "Total BTEX" value is obtained by summing the concentrations of BTEX
analytes.  The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes.

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q15 The RPD reported passes Eurofins | mgt's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

Authorised By

Nibha Vaidya Analytical Services Manager
Bob Symons Senior Analyst-Inorganic (NSW)
Ivan Taylor Senior Analyst-Metal (NSW)
Rhys Thomas Senior Analyst-Asbestos (NSW)
Ryan Hamilton Senior Analyst-Organic (NSW)
Ryan Hamilton Senior Analyst-Volatile (NSW)

Glenn Jackson
National Operations Manager

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.
Eurofins | mgt 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 interpretation given in this report. In no case shall Eurofins | mgt 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.
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EXECUTIVE SUMMARY  
 
¾ This Economic Assessment addresses a proposal by Springvale Coal and EnergyAustralia 

to develop the Springvale Water Treatment Project (SWTP). The Project will allow 
Springvale Coal to meet its regulatory obligations under its existing consent SSD-5594. 
Concurrently, it will allow EnergyAustralia to reuse mine water at Mount Piper Power 
Station (MPPS), permitting reduction in its demand on environmental water sources, 
and improving water quality in the Upper Coxs River catchment. 

¾ This economic assessment has been prepared to comply to the greatest practicable 
extent with DPE’s Guidelines for the economic assessment of mining and coal seam gas 
proposals (December 2015), in the context of the ancillary nature of the Project, and its 
comparatively limited scale. 

¾ Broadly, the Project involves the development of infrastructure for the transfer of water 
from existing underground mine dewatering facilities at Springvale Mine, for industrial 
reuse at MPPS. 

¾ There are two Project alternatives, being two optional routes for the pipeline 
component of the Project (Northern and Southern routes). The Applicant is proposing 
the Northern route as its preferred option. Quantitative assessment of the options, 
principally in the form of comparison of bio-banking credits, indicates that the Northern 
route will impose less notional cost on the community.  

¾ Overall, the modified Cost-Benefit Analysis (CBA) indicates that the social, economic and 
environmental effects of the Project as assessed are likely to provide a modest benefit 
to the local economy, as a consequence of the limited duration of the construction stage 
and the likelihood of a largely non-resident workforce. The operations stage of the SWTP 
will also be of limited effect, as it represents the continuation of activity that is similar to 
the existing, and will generate no additional longer-term employment. Given the scale of 
capital investment, a short-term stimulus to the broader economy is also identified, as 
the goods and services required for the completion of the Project are produced and 
procured.  

¾ Local Effects Analysis (LEA) indicates that the Project can be considered as consistent 
with local and regional economic interests and environmental outcomes. The SWTP will 
not place unmanageable demands on local infrastructure and services. Existing localised 
environmental/biophysical, public infrastructure and amenity effects and features are 
similar to those for the Project as proposed, and thus the Project will have little 
cumulative impact, with the notable exception of improvements to water resources in 
the catchment.  

¾ As the Project entails capital investment to meet regulatory compliance obligations and 
its construction and operational stages are likely to result in beneficial social, economic 
and environmental outcomes, SWTP is suitable for approval, development and 
operation.  
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ABBREVIATIONS 
 
ABS:  Australian Bureau of Statistics 

BCR:  Benefit-Cost Ratio 

CPI: Consumer Price Index (ABS) 

CBA: Cost-Benefit Analysis 

DPE:  Department of Planning and Environment (NSW) 

EIS:  Environmental Impact Statement 

EPA:  Environment Protection Authority 

FTE:  Full Time Equivalent (employment) 

GVA:  Gross Value Added 

I/O:  Input/Output 

LCC:  Lithgow City Council 

LDP:  Licenced Discharge Point 

LEA:  Local Effects Analysis 

LGA:  Local Government Area 

ML  Megalitre/s 

MPPS:  Mount Piper Power Station  

Mtpa:  Million tonnes per annum 

NPV:  Net Present Value 

PV:  Present value 

SEARs:  Secretary’s Environmental Assessment Requirements 

SEPP:  State Environmental Planning Policy 

SLA:  Statistical Local Area 

SMEP:  Springvale Colliery Mine Extension Project 

SSD:  State Significant Development 

SWTP:  Springvale Water Treatment Project 

tpa:  Tonnes per Annum 

WPI:  Wage Price Index (ABS) 
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1. ECONOMIC ASSESSMENT: PURPOSE AND APPROACH 

 
This economic impact assessment relates to a proposal to develop the Springvale Water 
Treatment Project (SWTP). The Project involves the transfer of water from existing 
underground mine dewatering facilities for industrial reuse at the Mount Piper Power 
Station (MPPS). The Project aims to improve environmental outcomes and water quality in 
the Upper Coxs River catchment.  
 
The Project is State Significant Development under the State Environmental Planning Policy 
(State and Regional Development) 2011 (SEPP). The Applicant proposes to seek development 
consent for the Project under Part 4 Division 1 of the Environmental Planning and 
Assessment Act 1979 (EP&A Act). 
 
The Secretary’s Environmental Assessment Requirements (SEARs) issued 6 May 2016 for this 
project (the Project) require that the following specific issues be addressed: 

¾ Water (surface and groundwater); 

¾ Noise (construction-related and water treatment plant operating noise); 

¾ Biodiversity; 

¾ Land (specifically land use compatibility); 

¾ Heritage (Aboriginal and historic)  

¾ Transport (specifically construction-related traffic); 

¾ Waste (specifically brine and sludge); 

¾ Visual impacts; 

¾ Air quality.  

It is noted that the SEARs do not require a specific economic assessment. It is considered 
that this recognises that the Project will not have significant direct economic consequences 
in respect of the operations of either Springvale Coal and EnergyAustralia. The Project is 
however a consent requirement for Springvale Mine under its current approval. This 
economic assessment is adjunct to the consultation requirement, to the extent that issues 
raised in the consultation process may require qualitative and/or quantitative definition. 
 
Consistent with the DPE guidelines to the extent that they may be applied, the approach to 
this assessment is to estimate the direct economic benefits and costs of the Project, as they 
relate to the State, regional and local communities, employing:  

¾ A Cost-Benefit Analysis (CBA) to assess the impacts of the Project at State (NSW) 
level, which is necessarily modified due to the nature of the Project; 

¾ A Local Effects Analysis (LEA) to assess the localised impacts, particularly those 
relating to certain environmental, social and economic outcomes that are likely to 
be concentrated in the local and/or regional community. 
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This report seeks to address these requirements by providing a ‘triple bottom line’ reporting 
focus on the social, economic and environmental outcomes of the Project, based on both 
quantitative and qualitative assessments of relevant effects. 
 

2. PROJECT BACKGROUND AND JUSTIFICATION 
2.1 Applicant  
Springvale Mine is owned by Centennial Springvale Pty Limited (50%) and Springvale SK 
Kores (50%) as participants in the Springvale unincorporated joint venture. Springvale Mine 
is operated by Springvale Coal Pty Ltd for and on behalf of the joint venture partners. 
Springvale Coal is the Project applicant for the purposes of this development application.  
 
2.2. Project background 
Springvale Coal Pty Ltd (Springvale Coal) and EnergyAustralia NSW Pty Ltd (EnergyAustralia) 
are proposing the Springvale Water Treatment Project (the Project or SWTP), to improve 
environmental outcomes and water quality in the Upper Coxs River catchment. The Project 
involves transfer and treatment of water from existing underground mine dewatering 
facilities for industrial reuse at MPPS. 
 
The Springvale Mine and Angus Place Colliery are underground coal mining operations in the 
western coalfields of NSW, near Lithgow. Operation of the mines includes a water 
management scheme, which incorporates a series of dewatering bore facilities on the 
Newnes Plateau to manage safe water levels in the underground workings. Springvale Mine 
is currently approved to discharge up to 30 ML/day of mine water through the mine’s 
licenced discharge point 9 (LDP009) to Sawyers Swamp Creek in the Upper Coxs River 
catchment.  
 
State Significant Development consent no. 5594 was granted for Springvale Mine Extension 
Project on 21 September 2015 (Springvale MEP SSD Consent). The conditions of consent 
include a series of water management performance measures, which includes the 
requirement to reduce salinity in mine water discharges at LDP009 in line with the following 
improvement program, where salinity is expressed as electrical conductivity (EC):   

¾ 700 µS/cm EC (50th percentile), 900 µS/cm EC (90th percentile), 1,000 µS/cm EC 
(100th percentile) by 30 June 2017. 

¾ 500 µS/cm EC (90th percentile), by 30 June 2019. 
 
EnergyAustralia owns and operates MPPS, located about eight kilometres west of the 
Springvale Mine pit top. The power station has a high demand for make-up water for use in 
the cooling water system. Water is currently drawn from the Coxs River and Fish River water 
supply schemes and the MPPS operates as a zero discharge site with no release of water or 
by-products from the cooling tower system to receiving waters.  
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Springvale Coal and EnergyAustralia have agreed to work together to develop the Project. 
The Project involves establishing a pipeline and ancillary facilities to transfer water from the 
existing dewatering facilities on the Newnes Plateau for treatment and reuse at MPPS. The 
Project will achieve improved environmental outcomes for the catchment and meet the 
water quality performance measures for mine water discharges required under the 
Springvale MEP SSD Consent. 
 
2.3 Project objectives 
The key objectives for the Project are to improve environmental outcomes for the receiving 
waters in the Upper Coxs River catchment. This will be achieved through: 

¾ treating all mine water prior to either industrial reuse or environmental release; 
¾ maximising the reuse of mine water within the MPPS cooling water system; 
¾ reducing the reliance on water extraction from the catchment to meet the demand 

for make-up water within the MPPS operations; 
¾ minimising the volume of treated water released to the environment; 
¾ compliance with water management performance measures required under the 

Springvale MEP SSD consent. 
 
2.4 Description of proposed Project 
In order to address these water management performance measures required under the 
SSD-5594 consent, the Project involves the establishment of a pipeline to transfer water 
from existing dewatering facilities on the Newnes Plateau for treatment and reuse at MPPS. 
The Project includes the following major elements:  

¾ A system to transfer up to 30 ML/day of mine water from the existing gravity tank 
forming part of the approved dewatering facilities on the Newnes Plateau to a new 
water treatment plant to be located at the MPPS site; 

¾ A water treatment plant incorporating desalination processes to reduce salinity in 
mine water to a standard suitable for either industrial reuse or environmental 
release; 

¾ Transfer of treated water to the MPPS cooling water system to contribute to the 
demand for make-up water; 

¾ Discharge of any excess treated water not able to be reused within the MPPS cooling 
water system via new licensed discharge point located within the Springvale Coal 
Services site for environmental release to Wangcol Creek; 

¾ Transfer of residuals from the water treatment plant to the Springvale Coal Services 
site for emplacement within the existing reject emplacement area; 

¾ Transfer of the saline brine stream from the new desalination facilities to the MPPS 
cooling water blowdown system for integration with existing treatment and brine 
disposal practices; 

¾ Installation of a crystalliser to provide further treatment of the additional salt load 
generated within the MPPS cooling tower blowdown system. 
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3. PROJECT ECONOMIC ANALYSIS – COST BENEFIT ANALYSIS (CBA) 
3.1 Focus of analysis  
The CBA component of this analysis presents the State-level implications of the Project. The 
LEA addresses the environmental and social impacts, along with relevant economic aspects 
of the project, which are concentrated in the Lithgow City Council (LCC) Local Government 
Area (LGA) and broader regional communities 1.  
 
3.2 Discussion of approach to CBA 
This report aims to provide information that will allow the community to consider the 
Project in the context of social, economic and biophysical factors that are relevant to it, as 
required under the EP&A Act. This approach is consistent with the aims of the 2015 
guidelines, which state in part that, ‘as for many environmental impacts and some social 
impacts, the aim is to value them as they would be valued in money terms by the individuals 
who experience them’ (DPE 2015:3). The Project is not a direct source of production-related 
economic benefit, but rather a matter of regulatory compliance in respect of Springvale 
Mine’s consent conditions, which imposes a cost on the parties involved. As such the 
application of the CBA approach to an assessment of this Project can only be achieved in a 
limited sense. 
 
In this context, the CBA will combine a limited amount of quantitative data with specialist 
consultant’s qualitative assessments of the Project to produce an overview of the economic 
effects of the Project. To this extent, the application of familiar structures such as Net 
Present Values (NPVs) and Benefit Cost Ratios (BCRs) is inappropriate in the current case. 
 
3.3 Discussion of Project alternatives 
There are two discrete elements of the Project, being; 

¾ The water transfer system (pipelines and associated infrastructure); and 
¾ The water treatment plant at MPPS. 

The water treatment plant will be built-for-purpose and as such is not subject of alternative 
approaches that have bearing on the social, economic or environmental effects of the 
Project. Conversely, there are two alternatives to construction of the pipeline works. These 
essentially represent a choice between two alternative routes for the pipeline, which for the 
purposes of convenience are hereafter referred to as the Northern and Southern corridors. 
 
3.4 Project-related economic evaluation – CBA 
3.4.1 Assessment of beneficial economic effects 

A key source of economic benefit in relation to this Project relates to the direct employment 
created by the capital works program. Given the specialised nature of the Project, it is 

                                                      
1 For the purposes of the current DPE guidelines (2015), the relevant community is the ABS Statistical 
Local Area (Level 3) [SLA3] of Lithgow-Mudgee. 
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expected that a significant part of the Project workforce will be sourced from outside the 
local region, thus reducing any effects in the local and regional economy.  Furthermore, 
ordinarily construction-related positions may be considered as having an economic value of 
zero from the perspective of the broader economy, on the basis that in the absence of a 
specific project, workers would be otherwise employed on alternative works. This approach 
is adopted in the present analysis. However, to provide an indication of the scale of the 
works and the benefit that will accrue to worker households, Table 1 displays relevant data.  
 
Table 1: Direct employment effects2 – Springvale Water Treatment Project 
construction 
Project component Duration FTE Indicative employee income (total $) 

Pipeline infrastructure 12 months 20 $1.5 million 

Water treatment plant 18 months 30 $3.3 million 

 
Additionally, further employment across the broader economy would be supported through 
the production of goods and services required to complete the Project.  From the 
perspectives of Lithgow and the surrounding region, this is expected to entail some localised 
benefit, for example; 

¾ Accommodation and hospitality services for the non-resident workforce; 
¾ Supply of materials for the Project (e.g. non-specialised construction materials 

[e.g. ready-mixed concrete] etc.) 
¾ Procurement of services (e.g. plant & equipment hire) for the Project. 

Given the relatively short duration of the Project and the precise composition of the 
comparatively small work force, such effects, although representing beneficial stimuli in the 
local and regional economies, would be of limited scale and remain indeterminate at this 
point.  
  
3.4.2 Assessment of social, economic and environmental effects  

As noted in Section 1, SEARs for this Project were issued by DPE on 6 May 2016 and require 
consideration of the following effects;  

¾ Water (surface and groundwater); 
¾ Noise (construction-related and water treatment plant operating noise); 
¾ Biodiversity; 
¾ Land (specifically land use compatibility); 
¾ Heritage (Aboriginal and historic)  
¾ Transport (specifically construction-related traffic); 
¾ Waste (specifically brine and sludge); 
¾ Visual impacts; 
¾ Air quality. 
 

                                                      
2 Based on average wage level for a number of occupations relevant to the Project sourced from 
Commonwealth Government Job Outlook website (2014 data); and ABS Wage Price Index (WPI) Mar 
2015 – Mar 2016). Present value at Treasury/DPE central discount rate of 7%. 
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The distribution of these impacts varies across communities. For example, some impacts 
such as those on noise and air quality would be mainly apparent to residents in the 
immediate vicinity of Project works and/or operations, were this relevant. Potential impacts 
on the water catchment on the other hand may notionally be more widely distributed. The 
approach taken to assessment of these effects takes these distributive aspects into 
consideration.  
 
It should also be recognised that some of the effects identified in the SEARs and discussed 
subsequently may be viewed differently by various parties. This unquantified element of 
social impact may be described as the ‘intrinsic value’3 of certain impacts or effects, as 
attributed by individual stakeholders. This aspect can be highly individualised and subjective 
and consequently may not be accurately quantified, as the assessments developed in this 
report may not align with individual stakeholders’ values.   
 
Although the DPE guidelines (2015) allow for a combination of quantitative and qualitative 
appraisal methods for various effects, the following assessment is largely qualitative in 
nature.  Furthermore, despite the assessment process requiring monetised assessments 
where practicable (refer to Section 3.2 above), the current Project is generally not conducive 
to such an approach. This is chiefly a consequence of a combination of the following factors: 

¾ the limited duration of the construction program and associated effects; 
¾ the purposive beneficial outcomes of the Project (i.e. improvements in water use 

management and water quality) are widely distributed and form a comparatively 
small part of the much broader catchment, which is subject to numerous 
simultaneous processes that may alter its contributory effects; 

¾ The majority of the Project works will be carried out in areas that are either (a) at 
significant distances from the nearest potential receivers or (b) located on lands that 
are already used for similar purposes, and thus do not represent significantly 
disruptive land use.  As a result, in regards to most of the effects examined, the 
likely impacts are of such limited scale that further quantification is not practicable. 

¾ Further valuation of quantitative measures (such as biodiversity credits) is not 
practicable on the information currently available at this stage of the Project. 

 
Table 2 provides a summary of the assessment required under the SEARs for this Project. 
The table also includes a summary of the economic aspects of the Project.  From the 
perspective of compliance with the current DPE guidelines, Figures 1 and 2 respectively 
identify the Lithgow-Mudgee SA3 for reference and the Lithgow LGA for comparison. 

                                                      
3 James Marshall & Co. (2014), Springvale Mine Extension Project Social Impact Assessment, James 
Marshall & Co, March 2014.  
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        Figure 1: Lithgow-Mudgee SA3 

 
         Figure 2: Lithgow LGA 

 
                 Source: ABS Census Data 2016(b). 
The SA3 has a land area of approximately 1.6 million hectares (Ha), and a population density 
of 2.8 persons/km2 (2011 data; ABS 2016).  By comparison, the population density of NSW at 
the same point was 9 persons/km2. Lithgow LGA has a land area of approximately 451,000 
Ha and a population density of 4.6 persons/km2 
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  Table 2: Sum
m

ary assessm
ent of econom

ic and environm
ental effects – Springvale W

ater Treatm
ent Project 

Im
pact 

Environm
ental Assessm

ent Com
m

entary 
Benefits  

Costs 
M

itigation/treatm
ent 

Econom
ic 

effects 
 Consultant: 
Aigis Group 
  

In m
eeting the consent conditions of the 

Springvale M
ine Extension, the Project w

ill 
support the econom

ic benefit associated w
ith 

continued operations. 
The Project w

ill create 20 FTE positions over 12 
m

onths (pipeline construction) and 30 FTE over 
18 m

onths (W
TP construction), w

ith associated 
econom

ic benefit over the period. 
 

The m
ajority of the Project w

orkforce 
m

ay not be resident in the region. 
How

ever, positive econom
ic im

pacts m
ay 

be anticipated through activity in: 
x Accom

m
odation and hospitality 

services for the w
orkforce; 

x Supply of m
aterials for the Project 

(e.g. construction m
aterials etc.) 

x Procurem
ent of services (e.g.) plant &

 
equipm

ent hire for the Project. 

N
il assessed 

N
ot applicable 

W
ater resources 

(Surface w
ater 

&
 groundw

ater) 
 Consultant: 
GHD 
  

Construction 
1. Construction of the plant and pipeline route 

w
ill create tem

porary w
ater quality risks. Risks 

from
 disturbance activities m

itigated through 
erosion &

 sedim
ent controls.  

2. There are unlikely to be any aquifer 
interference activities as part of the Project. 
O

perations:  
1. Assessm

ent of surface and groundw
ater users 

indicated that it w
as unlikely that the project 

w
ould directly influence the viability of existing 

basic landow
ner rights. 

2. The Project w
ould generally benefit surface 

w
ater users upstream

 of Lake W
allace through 

im
proved w

ater quality. The locations of users 
w

ere such that, the rem
oval of flow

 volum
es 

from
 the w

aterw
ay w

as unlikely to directly 
influence the availability of w

ater from
 licensed 

users upstream
 of Lake W

allace. There are no 
know

n groundw
ater users likely to be im

pacted 
by the Project’s operation. 

Im
provem

ent in catchm
ent w

ater quality 
(as noted). 
Reduced draw

dow
n of environm

ental 
sources by M

PPS. 
N

eutral effect on w
ater users or 

landow
ner rights. 

N
il assessed – specific 

effects positive or neutral. 
Construction-stage 
m

itigation strategies 
detailed in W

ater 
Resources Im

pact 
Assessm

ent, Section 9, 
Avoidance, m

itigation and 
m

anagem
ent strategies 
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  Im
pact 

Environm
ental Assessm

ent Com
m

entary 
Benefits  

Costs 
M

itigation/treatm
ent 

N
oise &

 
vibration 
 Consultant: 
GHD  
 

1. Construction noise at the W
TP is predicted to 

com
ply w

ith the construction noise 
m

anagem
ent level at all receivers w

ithin the 
study area. Closest sensitive receivers are 
located approxim

ately 2.3 kilom
etres east of 

the proposed W
TP site.  

2. Construction stage is predicted to tem
porarily 

exceed the construction noise m
anagem

ent 
level during standard construction hours at 
residences located w

ithin 650 m
etres of the 

construction w
orks. 

3. Vibration im
pacts assessed for construction of 

the pipeline, no im
pacts are expected. 

4. O
perational noise is predicted to be 

insignificant. N
o cum

ulative im
pacts assessed. 

5. Road traffic noise levels due to operation and 
construction of the W

TP and pipeline not 
expected to increase by m

ore than 2dBA. N
o 

im
pact on sensitive receivers near the traffic 

routes. 
            

N
il assessed – effects insignificant due to 

distance betw
een w

orks and nearest 
sensitive receivers 

N
il assessed – effects 

insignificant due to 
distance betw

een w
orks 

and nearest sensitive 
receivers 

Refer to GHD (2016:45), 
Section 5, M

itigation 
m

easures, pp.45-46. 
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  Im
pact 

Environm
ental Assessm

ent Com
m

entary 
Benefits  

Costs 
M

itigation/treatm
ent 

Biodiversity 
 Consultant: 
RPS 
 

The Project w
ould result in 27.84 ha of 

vegetation disturbance.  
Potential im

pacts on: 
x 2 EECs 
x 2 threatened flora species 
x 1 threatened fauna species 
  

Avoidance of one threatened flora 
species identified in Project Area. 
 O

pportunities to avoid im
pacts are 

proposed to reduce im
pacts (i.e. pre-

clearance surveys to avoid 
threatened plants and hollow

-bearing 
trees). 
Preservation of offset areas. 

27.84ha clearing for 
northern [preferred] 
pipeline alignm

ent; 31.44 
ha clearing for southern 
alignm

ent. 
Effects equivalent to 1097 
ecosystem

 credits and 90 
species credits 
(northern/preferred) and 
1,245 ecosystem

 and 86 
species credits (southern), 
based on N

SW
 BioBanking 

Assessm
ent M

ethodology 
Fram

ew
ork for Biodiversity 

Assessm
ent. 

                 

Refer to Biodiversity 
Assessm

ent Report 
Sections 5.1 - 5.3, 
Avoidance, M

inim
isation 

&
 M

itigation (RPS 
2016:23-24). 
Biodiversity O

ffset 
Strategy. 
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Land  
 Consultant: 
Assessm

ent 
based on 
m

aterial from
 

M
SEP EIS 

   

The Project w
ould not have any significant 

im
pact on any land uses in the vicinity of the 

Project, including pow
er generation, operating 

m
ines, com

m
ercial forestry or future m

ineral 
resources exploration in the area. 
Construction 
1. The erosion hazard of the Project Application 

area varies from
 low

 to extrem
e. High erosion 

risk is typically associated w
ith the steeper 

areas of the Study Area located in pockets off 
the N

ew
nes Plateau.  

2. The m
ajority of the m

ine w
ater transfer system

 
route has been previously disturbed from

 
either an existing pipeline or conveyor 
system

s. Highest erosion risk is likely to be 
elevated transitions from

 the N
ew

nes Plateau 
Saw

yers Sw
am

p Creek. 
3. The assessm

ent concluded that there is lim
ited 

risk to hum
an health during construction of the 

w
ater treatm

ent plant.    
O

perations 
1. There w

ould be m
inim

al soil disturbance 
activities during operation of the Project. 

2. O
peration of the Project w

ould not increase 
the extent of ground disturbance at the w

ater 
treatm

ent plant. Therefore, there w
ould 

continue to be lim
ited risk to hum

an health 
due to potential soil/fill contam

ination during 
operation of the Project. 

   

N
il assessed – changes assessed as not 

significant 
Nil assessed on successful 
im

plem
entation of avoidance, 

m
inim

isation and m
itigation 

recom
m

endations – land use 
effects not significant, no 
effects on hum

an health 
anticipated.  

Refer to EIS – O
ther 

Environm
ental M

atters, 
Section 1.1.3 
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Heritage 
(Aboriginal &

 
historic) 
 Consultant: 
RPS 
   

1.The curtilage of one historic heritage item
 

extends into the Project area, but the heritage 
buildings are outside the Project Area. Proposed 
w

orks w
ill have m

inor visual im
pact. 

2. O
ne unlisted heritage item

, European 
Surveyor’s Tree (EST JN

1) abuts Project area, 
unlikely to be directly im

pacted by w
orks. 

3. Seven registered Aboriginal sites: AHIM
S #45-

1-0210; AHIM
S #45-1-0218; AHIM

S #45-1-0237, 
AHIM

S #45-1-2758, AHIM
S # 45-1-2721, AHIM

S 
#45-1-2723, AHIM

S # 45-1-2724w
ithin 30 m

etres 
of disturbance area boundary. 

All item
s to be preserved on adoption of 

RPS recom
m

endations 
M

inor visual im
pact to one 

historical heritage item
 

only. 

1. Lim
it w

orks to nom
inated 

20m
 x 20m

 area at 
curtilage to ensure m

inor 
visual im

pact only. 
2. Protective barrier as 

relevant installed around 
EST JN

1, and m
arked as 

‘N
o Go Zone’. 

3. Protective barriers as 
relevant installed around 
sites, and each site 
m

arked as ‘N
o Go Zone’. 

Transport/traffic 
 Consultant: 
GHD 
 

The construction of the Project is not expected 
to adversely im

pact the traffic and road safety 
environm

ent of the surrounding road netw
ork if 

the appropriate m
itigation m

easures m
entioned 

in the report are applied. 
Construction stage:  
x 

16 vehicle m
ovem

ents per day at the N
ew

nes 
Plateau for construction of the m

ine w
ater 

transfer system
.  

x 
At the w

ater treatm
ent plant construction 

site, 35 vehicles w
ould be accessing the site 

generating 70 vehicle m
ovem

ents per day. 
O

perations stage: 
The sm

all increase in traffic associated w
ith the 

operation activities for the Project is expected to 
have a negligible traffic im

pacts. 
    

N
il assessed due to m

inim
al im

pacts. 
N

il assessed due to 
m

inim
al im

pacts. 
Costs associated w

ith 
operation of vehicles (air 
quality, noise etc.) 
assessed in relevant 
effects reports. 

A CTM
P specific to the 

Project w
ould be required 

to be developed to 
m

anage potential conflicts 
betw

een the day-to-day 
construction traffic and 
general traffic. All vehicles 
shall be accom

m
odated 

on site and m
anaged in 

accordance w
ith the 

CTM
P. 
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W
aste 

 Consultant: 
GHD 
 

Project construction 
All w

aste generated by the Project during 
construction w

ould be classified and m
anaged in 

accordance w
ith the N

SW
 EPA (2014) “W

aste 
Classification Guidelines” and relevant regulatory 
requirem

ents of the W
aste Avoidance and 

Resource Recovery Act 2001 (W
ARR Act) and 

PO
EO

 Act. 
O

perations 
Key w

aste stream
s generated during Project 

operation: 
x Brine concentrate/crystals from

 the w
ater 

treatm
ent plant and crystalliser; 

x Residuals from
 the w

ater treatm
ent plant 

(slurry/sludge). 
All w

aste classified and m
anaged in accordance 

w
ith the N

SW
 EPA (2014) W

aste Classification 
Guidelines and requirem

ents of the W
ARR Act 

and PO
EO

 Act. 
There is no change to brine ash co-disposal 
practices proposed as part of the Project. 
The residuals stream

 arises from
 the rem

oval of 
solids from

 the raw
 m

ine w
ater as part of the 

pre-treatm
ent process at the w

ater treatm
ent 

plant.  The residuals stream
 can adequately be 

accom
m

odated w
ithin the approved 12.5 m

illion 
m

3 capacity of the REA. 
     

O
peration of the W

TP w
ill increase the 

am
ount of w

ater available for M
PPS use, 

and reduce w
ater draw

dow
n from

 
environm

ental sources.  

N
il assessed – construction 

w
astes disposed of as 

described. Disposal of 
operations w

aste from
 

W
TP (tw

o stream
s) 

consistent w
ith current 

practice. 

In accordance w
ith the 

W
ARR Act, w

aste 
m

anagem
ent during 

construction and 
operation of the Project 
w

ould adopt the principles 
of the w

aste hierarchy. 



Aigis G
roup – M

ark Sargent Enterprises 
 

 
August 2016 

 
 

 
 

     Springvale W
ater Treatm

ent Project 
 18 | P

a
g

e
 

  Im
pact 

Environm
ental Assessm

ent Com
m

entary 
Benefits  

Costs 
M

itigation/treatm
ent 

Visual  
 Consultant: 
Centennial 
internal 4 
 

View
s of the proposed infrastructure are 

generally lim
ited along the m

ajority of the 
Project Application Area, restricted by the 
undulating landscape or vegetation. 
Lim

ited view
s of infrastructure for users of 

Castlereagh Highw
ay, W

olgan Road and Skelly 
Road. 
Pipeline infrastructure on N

ew
nes Plateau w

ould 
be buried, trenched or bored and w

ould not be 
visible except for ancillary infrastructure 
Im

pact assessm
ent identifies Project as being of 

negligible to low
 visual im

pact. 
 

Nil assessed due to lim
ited extent of im

pacts 
Nil assessed due to lim

ited 
extent of im

pacts 
Refer to EIS – O

ther 
Environm

ental M
atters, 

Section 1.7.3 
 

Air quality 
 Consultant: 
Assessm

ent 
based on 
m

aterial from
 

M
SEP EIS 

  

Dust em
issions w

ould be interm
ittent in nature. 

The potential for im
pacts from

 dust w
ould 

affected by w
eather conditions (e.g. w

ind), the 
soil conditions and construction site 
m

anagem
ent.  

 The m
ajority of potentially dust generating 

activities during construction w
ould be located a 

significant distance from
 any sensitive receivers. 

 Plant/vehicle em
issions w

ould not contribute 
appreciably to surrounding pollutant levels given 
the sm

all volum
es of pollutants em

itted from
 

vehicle exhausts. 
The operation of the Project is not expected to 
generate any significant air em

issions. 

N
il assessed – any effects short term

 and 
not significant 

N
il assessed – any effects 

short term
 and not 

significant 

Refer to EIS, O
ther 

environm
ental m

atters, 
Section 1.4.3. 

                                                      
4 The m

ethod w
as adapted from

 Environm
ental Im

pact Assessm
ent Practice N

ote – Guideline for Landscape Character and the Visual Im
pact Assessm

ent and Guidelines for 
Landscape Visual Im

pact Assessm
ent (RM

S 2013). 
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3.5 Sensitivity analyses – alternative project options 
The two feasible Project alternatives, in the context of the Project’s status as a matter of 
regulatory compliance, have been identified as the Northern and Southern corridors. The 
economic implications of each option are similar in terms of employment effects and other 
economic benefit.  The key element governing the selection of the Northern corridor as the 
preferred pipeline route is the avoidance and or minimisation of impacts to the greatest 
practicable extent in the context of carrying out a Project which is effectively mandatory 
based on Springvale Mine’s consent conditions. This being the case, and taking into 
consideration the nature of the assessed effects disclosed in Table 2, detailed sensitivity 
analyses are essentially impractical with respect to this assessment. However, given that 
minimisation of impacts is a key determinant of the Applicant’s decision to adopt the 
Northern corridor, the comparison of biodiversity credits assessments (Table 2) provides 
some sense of the range of possible outcomes for the two alternatives.  

 
4. LOCAL EFFECTS ANALYSIS (LEA) 
4.1 Approach 
The LEA guidelines (2015) also provide for the consideration of population groups in 
assessments, which are defined thus; ‘for practical reasons of measurement and 
identification, the analysis should include local effects that accrue to those people ordinarily 
resident in the locality at the time of the proposal’ (2015:5). In short, certain impacts may be 
concentrated among much smaller population groups. For example, effects such as those on 
noise are assessed on a more localised basis than the SA3 level. These latter impacts remain 
part of the broader CBA, as they represent the affected part of the NSW community.  
 
4.2 Discussion of localised environmental impacts 
The following factors indicate that the localised environmental impacts of the effects 
detailed in Table 2 are likely to be limited: 

¾ The construction stage is of limited duration (18 months overall, with the two 
components of the Project developed concurrently); 

¾ The pipeline works are largely at a significant remove from sensitive receptors; 
¾ The treatment plant works are located on the MPPS site and are unlikely to impact 

on third parties; 
¾ Comprehensive avoidance, minimisation and mitigation initiatives will be adopted in 

respect of construction and operations stages of the Project; 
¾ A key objective of the Project is the improvement of environmental outcomes, 

which is expected to be achieved.  
 
4.3 Discussion of regional economic effects 
As has been detailed in the CBA, it is expected that the relatively specialised nature of both 
key components of the Project will result in a significant part of the workforce originating 
beyond the region. Although the composition and origin of the workforce is understandably 
unclear at this point, the presumption of a limited local workforce would accordingly reduce 
the effects of a labour surplus, or the component of local employees’ incomes spent in the 



Aigis Group – Mark Sargent Enterprises   
August 2016  Springvale Water Treatment Project 
 

20 | P a g e  
 
 

local and regional economy.  Similarly, from an operations perspective there is no increase in 
long-term employment associated with the Project, thus negating any labour surplus 
attributable to new employment. Nevertheless, as was identified in Section 3.4.1, there are 
a number of likely sources of local economic benefit, particularly those associated with the 
accommodation and provisioning of the workforce, and procurement of goods and services 
required for the Project that may be conveniently and competitively sourced within the 
immediate Lithgow area.  
 
There are no identifiable negative economic effects anticipated. The relatively short duration 
of the construction stage of the Project is unlikely to affect the regional labour market on 
the bases noted above in respect of workforce attributes. Operationally, the Project entails 
the continuation of similar activities as are currently conducted, and therefore should not 
impose any foreseeable economic costs on the community. 
 
4.3.1 Community consultation 

Due to the extent of its operations and supporting projects in the Lithgow Region, Centennial 
Coal has a continuing community engagement program in operation. This program entails 
consultation with the broader stakeholder community, which includes the company’s 
workforce, the resident regional community, business networks and representative groups 
such as the business chamber, economic development committee and various levels of 
government.  Focused consultation is also undertaken with individuals and households which 
may be specifically affected by Centennial operations. This permits continuous monitoring of 
operational effects, and community attitudes to those effects and operations more generally.  
 
Consultation addresses the social, economic and environmental elements of interest to the 
community. Environmental and social effects are addressed in the relevant specialist reports 
comprising parts of the Project EIS, and are also assessed in the relevant sections of this 
report. With respect to the economic effects which have been raised during the consultation 
process, the following issues relevant to the Project were identified: 

¾ The importance of ongoing secure employment, both direct employment 
and that supported in the regional economy. 

¾ Positive flow-on effects to other business of Centennial’s operations. 
The proposed Project has positive implications for both of these aspects of community 
concern. Although, as noted, the Project is of limited duration and may only result in a 
limited level of indirect economic activity, this remains a positive contribution in the context 
of a regional economy of this scale.  
 
4.3.2 Social impacts 

As is the case with economic effects, the social impacts of the Project are expected to be 
positive, although of limited magnitude. Given Project duration and the expected non-
resident composition of the majority of the Project workforce, the additional demand on 
social infrastructure and services will be accommodated within existing regional capacity. In 
this respect the Project will be of largely neutral social impact.   
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The positive element of social impact revolves around the core objectives of the Project. The 
improvement in catchment water quality and the reduction in reliance on environmental 
sources by MPPS is likely to be beneficial to specific users (such as landowners) who rely on 
the local catchment resource, and more broadly by the communities which are also served 
by the catchment.  
 
4.5 Extended economic impacts 
A quantitative indication of the broader effects of the Project can be derived using input-
output (I/O) multipliers.  The methodology is a commonly-used approach to providing an 
approximation of the economic effects of one industry’s activities across the rest of the 
economy5. There are certain limitations to the application of I/O multipliers. These are also 
acknowledged by ABS6.  The practical effect of these limitations is that the output of 
multiplier analysis can only be considered as indicative of outcomes that may result from 
economic stimuli. 
 
The relatively modest localised economic effects of the Project have been acknowledged. 
However, the Project is of significant scale in terms of capital outlays, and as such will have 
positive stimulatory effects across the broader economy, as the goods and services required 
for successful completion are produced and procured. Multipliers for construction activity 
based on the most recently available ABS I/O tables from the National Accounts (2012/2013) 
are presented in Table 3.   
 

Table 3: Type 2A multipliers – heavy & civil engineering construction 
Description Multiplier value 
Output Multiplier – heavy & civil engineering 
construction 3.147 

Gross Value Added Multiplier – heavy & civil 
engineering construction 3.871 

Income Multiplier – heavy & civil engineering 
construction 3.736 

Employment Multiplier – heavy & civil engineering 
construction 10.355 

 

It is reiterated that these multipliers can only provide an indication of the possible stimuli of 
the Project. However, it is evident that the construction sector relies on a variety of other 
industries to provide the necessary goods and services to support its activities. On measures 
of economic contribution these multipliers indicate that the works required for this Project 
are likely to produce effects of three to four times the value of the Project. Supported 
employment in these associated industries is a further benefit, particularly in the context of 
a capital project of the scale of the present proposal.  
 

                                                      
5 A detailed discussion on interpretation and limitations of multiplier analysis is included in ABS Cat 
No 5246.0; Information Paper Australian National Accounts Introduction to Input-Output Multipliers;  
6 For example, ABS Cat No 1301.0, Year Book Australia, 2002 
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5. ADDITIONAL REQUIREMENTS 
5.1 Cumulative impacts 
The construction stage of the Project will have negligible cumulative effect on the area, due 
largely to its limited duration. In the operations stage, the Project will have the effect of 
reducing certain environmental effects (e.g. water resource impacts) and will have negligible 
cumulative effect with respect to others (such as noise), as it effectively represents activity 
that is consistent with the existing.   
 
With respect to the new infrastructure required, this is designed to be sympathetic to its 
surroundings where appropriate (e.g. on the Newnes Plateau, where the pipeline will largely 
be below-surface). In other areas, the infrastructure is consistent with existing infrastructure 
and is designed to replicate such infrastructure (e.g. use of existing corridors etc.), with the 
objective of further reducing its effects.  
 
5.2 Intra-generational and intergenerational equity 
On the basis of its beneficial effects on water resources in the region and the broader 
catchment, the Project is expected to result in a marginal improvement in respect of the 
interests of present and future communities. All other effects are assessed as being marginal 
in magnitude and/or duration.  

 
6. CONCLUSION 
The Project will support Springvale Coal’s achievement of its regulatory compliance 
requirements in respect of its current approval (SSD-5594). In partnering with 
EnergyAustralia to permit reuse of mine water output to contribute to MPPS’s water 
demands, a mutually beneficial outcome is achieved for the two partnering parties. 
Furthermore, the Project will provide environmental and social benefit to the local and 
broader communities, due to its underlying objectives of improving water resource 
management in the area and the broader catchment. 
 
The economic implications of both the construction and operational stages of the Project are 
positive, although of limited scale and duration with respect to the local and regional 
economies. From the perspective of the broader economy, of NSW in particular, a capital 
project of this scale will have further positive economic effects over the course of its 
construction.   
 
The largely qualitative valuations of the various environmental matters considered in this 
economic assessment indicate that they are unlikely to be sources of significant negative 
impacts. To the extent that some impacts may occur, particularly during the construction 
phase, comprehensive avoidance, minimisation and mitigation initiatives are proposed to 
address these effects.  Based on the nature of the Project and the experience of the 
partnering parties in developing and operating similar infrastructure, the proposed 
strategies will be effective in achieving their objectives. 
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The SWTP is a significant capital project for the partnering parties. By its nature it will have 
beneficial economic effects during its development. In the longer-run operational stage this 
assessment concludes that on balance, the combined social, economic and environmental 
effects of the Project will be positive. As such the Project is suitable for approval, 
development and operation. 
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