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Ref:  Appendix A Schedule of Lands  HANSEN BAILEY 
  


Wallarah 2 Coal Project 
Appendix A – Schedule of Lands 


 
 Land / ELs Owned by Proponent / Company 


 
DP Lot 


Surface Facilities - Tooheys Road Site 
DP260217 3 
DP260217 1 
DP658436 128 
DP755245 124 
DP755245 126 
DP755245 102 
DP755245 103 
DP1032847 194 
DP705480 168 
DP258584 4 
DP260217 5 
DP260217 4 
DP1191556 4 
Motorway Link Road 
Tooheys Road 
Nikko Road (Crown Road) 
Exploration Licences 
A405 
EL6514 (Boral - clay) 
ML554 (Boral) 
Special Crown Lease 1984_7 Gosford 
(Boral) 


 
Above Underground Drift 
DP258692 31 
DP719762 4 
DP239089 10 
DP239704 7 
DP239704 8 
DP239704 9 
DP239704 6 
DP239704 11 
DP239704 4 
DP240205 2 
DP258692 33 


DP Lot 
DP259530 19 
DP259531 5 
DP603941 3 
Exploration Licences 
A405 
EL4911 
EL6514 (Boral - clay) 
 
Buttonderry Site 
DP791157 1 
DP791157 2 
Exploration Licences 
EL4911 


 
Western Shaft Site 
DP581339 1 
Wyong State Forest 
Exploration Licences 
EL4911 


 
Above Extraction Area 
DP825848 6 
DP703391 3 
DP1006209 1 
DP1006209 2 
DP1010570 1 
DP1010570 2 
DP1010979 1251 
DP1010979 1252 
DP1018301 21 
DP1018301 22 
DP1019048 100 
DP1019048 101 
DP1021290 7003 
DP1028066 121 
DP1028066 122 
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Ref:  Appendix A Schedule of Lands  HANSEN BAILEY 
  


DP Lot 
DP1028066 123 
DP1028066 124 
DP1028066 125 
DP1028066 126 
DP1028066 127 
DP1030614 1922 
DP1030614 1923 
DP1031782 1255 
DP1033538 6101 
DP1033538 6102 
DP1049672 1257 
DP1049672 1258 
DP1063979 25 
DP1067367 10 
DP1067367 11 
DP1067367 12 
DP1079430 13 
DP1083358 12 
DP1083358 11 
DP1089118 100 
DP1089118 101 
DP1090449 44 
DP1092061 1 
DP1092061 2 
DP109417 1 
DP1102951 26 
DP1110331 1 
DP1110331 2 
DP1114254 1 
DP1114254 2 
DP1128180 261 
DP1128180 262 
DP1133862 103 
DP114801 1 
DP114801 2 
DP1153971 1 
DP1153971 2 
DP126207 1 
DP244881 1 
DP244881 2 
DP246677 1 


DP Lot 
DP246677 6 
DP246677 7 
DP246677 8 
DP246727 2 
DP246727 3 
DP246727 4 
DP246727 6 
DP251953 7 
DP251953 16 
DP251953 20 
DP251953 21 
DP251953 5 
DP251954 5 
DP251954 8 
DP258965 1 
DP258965 2 
DP258965 3 
DP258965 4 
DP258965 5 
DP258965 6 
DP258965 7 
DP258965 8 
DP258965 9 
DP258965 11 
DP258965 12 
DP258965 13 
DP258965 14 
DP258965 15 
DP261557 30 
DP261577 20 
DP265516 2011 
DP265516 2012 
DP304136 1 
DP330671 1 
DP335191 1 
DP3391 14 
DP34871 1 
DP410301 1 
DP419700 2 
DP4562 5 
DP4562 7 
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Ref:  Appendix A Schedule of Lands  HANSEN BAILEY 
  


DP Lot 
DP503562 701 
DP503562 702 
DP527126 1 
DP534677 1 
DP534677 2 
DP555826 1 
DP555826 3 
DP569812 31 
DP569812 32 
DP569812 33 
DP578580 1 
DP581339 1 
DP598151 1 
DP613648 10 
DP613648 11 
DP615333 3 
DP615334 1 
DP618001 12 
DP619990 22 
DP622808 1 
DP657923 79 
DP657924 150 
DP657925 147 
DP661854 109 
DP661855 109 
DP663620 6 
DP663621 121 
DP665252 16 
DP665506 147 
DP666736 6 
DP700109 47 
DP703391 1 
DP703391 2 
DP710526 222 
DP715159 21 
DP715159 22 
DP731090 23 
DP731090 24 
DP739318 102 
DP740438 3 
DP740438 4 


DP Lot 
DP740438 5 
DP740438 6 
DP740438 7 
DP740438 8 
DP740438 9 
DP740438 10 
DP740438 11 
DP740438 12 
DP740438 13 
DP740438 14 
DP740438 15 
DP740438 16 
DP740438 17 
DP740438 18 
DP740438 19 
DP740438 20 
DP740438 21 
DP740438 22 
DP740438 23 
DP740438 24 
DP740438 25 
DP740438 26 
DP740438 27 
DP740438 28 
DP740438 29 
DP740438 30 
DP740438 41 
DP740438 42 
DP740438 47 
DP755271 32 
DP755271 33 
DP755271 42 
DP755271 43 
DP755271 69 
DP755271 75 
DP755271 76 
DP755271 78 
DP755271 106 
DP755271 107 
DP755271 110 
DP755271 111 
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Ref:  Appendix A Schedule of Lands  HANSEN BAILEY 
  


DP Lot 
DP755271 112 
DP755271 117 
DP755271 122 
DP755271 148 
DP755271 151 
DP755271 160 
DP755271 170 
DP755271 178 
DP755271 179 
DP755271 200 
DP755271 202 
DP755271 203 
DP755271 206 
DP755271 213 
DP755271 215 
DP755271 216 
DP755271 217 
DP755271 222 
DP755271 235 
DP755271 236 
DP755271 248 
DP755271 252 
DP755271 85 
DP755271 201 
DP773590 151 
DP773590 152 
DP773780 101 
DP773780 102 
DP785369 10 
DP785369 11 
DP788250 210 
DP788250 211 
DP788250 212 
DP788251 221 
DP788251 222 
DP790135 2 
DP792003 1 
DP792003 2 
DP792003 3 
DP792003 4 
DP792003 5 


DP Lot 
DP792003 7 
DP800814 21 
DP800814 22 
DP800814 23 
DP800814 24 
DP802323 1 
DP802323 2 
DP802323 3 
DP802323 4 
DP802323 5 
DP802323 6 
DP802323 7 
DP802323 8 
DP802323 9 
DP802323 10 
DP802323 11 
DP802323 12 
DP802323 14 
DP802323 15 
DP802323 16 
DP802323 17 
DP806729 2 
DP806729 4 
DP810889 61 
DP810889 62 
DP810889 63 
DP810889 64 
DP813795 404 
DP816322 19 
DP816322 20 
DP816322 21 
DP816322 22 
DP816322 23 
DP816322 24 
DP816322 25 
DP816322 26 
DP816322 27 
DP816322 28 
DP816322 29 
DP816322 30 
DP816322 31 
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Ref:  Appendix A Schedule of Lands  HANSEN BAILEY 
  


DP Lot 
DP816322 32 
DP816322 33 
DP816322 34 
DP816322 35 
DP816322 36 
DP818092 4 
DP825848 1 
DP825848 2 
DP825848 3 
DP825848 7 
DP825848 8 
DP830153 1 
DP830153 25 
DP830153 26 
DP837287 1 
DP837287 2 
DP837287 3 
DP837287 4 
DP837287 5 
DP837287 6 
DP837287 7 
DP837287 8 
DP837287 9 
DP837287 10 
DP837287 11 
DP837287 12 
DP837287 13 
DP837287 14 
DP837287 15 
DP843986 1 
DP843987 10 
DP843987 11 
DP847172 121 
DP847172 122 
DP847172 123 
DP847172 124 
DP848003 191 
DP848003 192 
DP851685 21 
DP851685 22 
DP851954 2 


DP Lot 
DP859716 1 
DP859716 2 
DP859716 3 
DP859716 4 
DP859716 5 
DP859716 6 
DP859716 7 
DP861701 5 
DP861701 6 
DP861701 7 
DP861701 8 
DP861701 9 
DP861701 10 
DP861701 11 
DP861701 12 
DP864374 1 
DP864374 2 
DP864374 3 
DP864374 4 
DP866438 10 
DP866438 11 
DP866438 12 
DP867346 611 
DP869537 1 
DP869537 2 
DP869537 3 
DP869537 4 
DP869537 5 
DP869761 32 
DP870564 33 
DP870564 34 
DP875041 20 
DP876121 101 
DP876433 11 
DP876828 7 
DP876828 8 
DP876828 9 
DP876828 11 
DP877470 1202 
DP882345 3 
DP921810 1 
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Ref:  Appendix A Schedule of Lands  HANSEN BAILEY 
  


DP Lot 
DP922748 1 
DP929372 1 
DP929372 2 
DP986881 1 


DP Lot 
Wyong State Forest 
Exploration Licences 
A405 
EL4911 
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EXECUTIVE SUMMARY 


This Flood Impact Assessment report presents the results of the assessment of potential 
impacts on flooding in Spring Creek due to the proposed Amendment to the Wallarah 2 
Coal Project (the Project).  The Amendment involves the construction of a conveyor 
system, a rail spur and coal loading facilities to enable the transportation of product 
coal.  This infrastructure will replace the previously proposed rail loop and spur.  The 
report is an addendum to the original Flood Impact Assessment prepared in January 
2013 as part of the Environmental Impact Statement for the project. 


The proposed rail spur will be located on the eastern side of the Main Northern Rail 
Line between Sydney and Newcastle and north of the Doyalson Link Road (aka 
Motorway Link Road). 


Two new bridges will be constructed to support the proposed rail spur over the two 
main tributaries of Spring Creek. These bridges will be similar in geometry to the 
adjacent bridges on the main rail line. Earthworks for the rail spur will encroach on the 
floodplain of Spring Creek and consequently there may be some afflux caused by 
reduction in flood storage and constriction of flows. 


The northern tributary to Spring Creek flows under the main rail line via a 3.5 metre 
diameter culvert and twin 1.5m diameter culverts. Both of these crossings will need to 
be extended eastward under the new rail spur. 


The hydrology of Spring Creek catchment upstream of the Doyalson Link Road was 
modelled using DRAINS software and the hydraulic behaviour was modelled using 
HEC-RAS software. The models were run for existing conditions and for post 
development conditions to determine the extent of afflux and any other changes in flow 
characteristics.  


The construction of the rail spur is expected to result in afflux of 0.01m upstream of 
Bridge 1 over the southern tributary of Spring Creek and 0.03m upstream of Bridge 2 
over the main stream of Spring Creek during the 1%AEP (100 year ARI) flood. 
Mitigation options are available to eliminate this negligible degree of afflux if necessary. 
There will be no change in flood hazard as a result of the localised, insignificant changes 
to flow depths and velocities.  


The rail line and rail spur would be completely inundated during the PMF with no 
difference between pre development and post development conditions. 


A conveyor is proposed to transport the coal from the stockpile to the loader located 
about half way along the rail spur. Because much of this conveyor will be constructed 
along the ridge line beside Tooheys Road and within the rail spur easement, there will 
be effectively no impacts on flooding caused by the conveyor. Management of water 
runoff and coal materials, including spillage, within the conveyor and rail spur 
corridors will be required to avoid potential impacts on water quality. Basic water 
management methods have also been proposed in this report to address water quality 
management.  
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1 INTRODUCTION 


1.1 PROJECT OVERVIEW 


The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent 
under Division 4.1 of Part 4 of the Environmental Planning and Assessment Act 
1979 (EP&A Act) for the Wallarah 2 Coal Project (the Project).  The key features 
of the Project include:   


 A deep underground longwall mine extracting up to 5 million tonnes per 
annum (Mtpa) of export quality thermal coal;  


 The Tooheys Road Site between the M1 Motorway and the Motorway 
Link Road, which includes a portal, coal handling facilities and stockpiles, 
water and gas management facilities, small office buildings, workshop, 
rail spur, train load out bin and connections to the municipal water and 
sewerage systems;  


 The Buttonderry Site near the intersection of Hue Hue Road and Sparks 
Road, which includes administration offices, bathhouse, personnel access 
to the mine, ventilation shafts and water management structures;  


 The Western Shaft Site in the Wyong State Forest, which includes a 
downcast ventilation shaft and water management structures;  


 An inclined tunnel (or “drift”) from the surface at the Tooheys Road Site 
to the coal seam beneath the Buttonderry Site;  


 Transportation of product coal to the Port of Newcastle by rail; and 


 An operational workforce of approximately 300 full time employees.   


The Project has been subject to the assessment process under Division 4.1 of 
Part 4 of the EP&A Act, including a review by the Planning Assessment 
Commission (PAC).  In June 2014, the PAC concluded that ‘if the 
recommendations concerning improved strategies to avoid, mitigate or manage the 
predicted impacts of the project are adopted, then there is merit in allowing the project 
to proceed’.   


Following the review by the PAC, the Tooheys Road Site was re-designed to 
avoid land use conflicts with third parties.  The changes to the Project include: 


 Removal of the previously proposed rail loop; 


 Re-location of the previously proposed rail spur to the eastern side of the 


Main Northern Rail Line;  


 Re-location of the train load out facility to the eastern side of the Main 


Northern Rail Line;  


 A conveyor system to deliver product coal from the stockpile to the new 


train load out facility; and 


 Realignment of the sewer connection.   
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These proposed changes are referred to as the ‘Amendment’.  All other aspects 
of the Project remain identical to the original proposal.   


To give effect to the proposed changes to the Project, WACJV is seeking an 
amendment to the Development Application (DA) under clause 55 of the 
Environmental Planning and Assessment Regulation 2000.  This report forms part 
of the “Amendment to Development Application SSD-4974” (Amendment 
Document) being prepared by Hansen Bailey to support the application to 
amend the DA.   


This report assesses the environmental impacts of the Amendment and where 
necessary, recommends additional management and mitigation measures to 
ameliorate these impacts.  Aspects of the Project that are unchanged have not 
been reconsidered.  The impacts associated with these aspects of the Project will 
remain as assessed in the Wallarah 2 Coal Project Environmental Impact Statement 
(Hansen Bailey, 2013).  


Key items that may have potential impacts on flooding and water quality 
include: 


 The construction of a new rail spur to the east of the Main Northern Rail 
Line with earthworks encroaching on the floodplain of Spring Creek;  


 The construction of two new bridges over Spring Creek and a major 
tributary;   


 The construction and operation of a conveyor from the coal stockpile to 
the train load out facility. This conveyor will run alongside Tooheys 
Road and Doyalson Link Road for much of its length.  


The general arrangement of the proposed Tooheys Road site, conveyor, rail 
spur and train load out facility is shown on Figure 1.1. All other aspects of the 
Project are unchanged from the original proposal.   
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Figure 1.1 Tooheys Road Site, Conveyor, Rail Spur and Train Load Out Facility General Arrangement 
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1.2 STUDY OVERVIEW 


This Flood Impact Assessment forms part of the Amendment Document and 
looks primarily at the potential changes to flood impacts associated with 
construction of a rail spur to facilitate loading of coal onto trains for transport 
to port.  


The previous Flood Impact Assessment concentrated on major catchments 
surrounding the mine subsidence area in the Yarramalong and Dooralong 
Valleys and the catchment between Buttonderry Creek and Jilliby Jilliby Creek, 
designated as Hue Hue Creek. 


The current study focuses only on Spring Creek and potential impacts on 
flooding caused by the rail spur and associated infrastructure. The software 
model DRAINS was used to model the hydrologic behaviour of the Spring 
Creek catchment and HEC-RAS was used to model the hydraulic behaviour 
based on flows calculated from the DRAINS model.  Flows were determined 
for the 1% Annual Exceedance Probability (AEP) storm as well as the Probable 
Maximum Flood (PMF) and hydraulically modelled for Spring Creek and its 
tributaries upstream of the Doyalson Link Road. The hydraulic model was run 
for pre and post development conditions to determine afflux (increase in flood 
water levels). 


Note that the terms Annual Exceedance Probability (AEP) and Average 
Recurrence Interval (ARI) may be used interchangeably.  Both terms refer to the 
likelihood of a particular storm or flood event occurring or being exceeded in 
any year.  The ARI is equivalent to the reciprocal of the AEP i.e. 1% AEP = 100 
year ARI, 2% AEP = 50 year ARI etc. The terms "right bank" and "left bank" 
used throughout this report refer to the right side and left side of a river, stream 
or channel when facing downstream.   


1.3 STUDY OBJECTIVES 


The primary purpose of this study is to determine what, if any, impacts may 
occur to flood flows and to flood levels in the Spring Creek catchment as a result 
of the proposed coal conveyor and rail spur. 


The objectives of this study are to: 


 identify all streams and waterways that may be affected; 


 determine the extent and quantum of flood impacts resulting from the 
proposed works; and 


 present options to mitigate the flood impacts and to manage the quality 
of runoff from the works area. 
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1.4 THE FLOODPLAIN RISK MANAGEMENT PROCESS 


In New South Wales, the process to assess the impacts of flooding on a 
community is set out in the New South Wales Government’s Floodplain 
Development Manual (2005) which supersedes the Floodplain Development 
Manual (2001).  The process is based on the New South Wales Government’s 
Flood Prone Land Policy. 


The floodplain risk management study forms part of the floodplain risk 
management process.  A process diagram showing the floodplain management 
process is shown in Figure 1.2. 


Figure 1.2 The Floodplain Risk Management Process (NSW Govt, 2005) 


 


This study does not include a floodplain risk management study for existing 
flood impacts.  This study does, however, investigate the risks resulting from 
the change in flood impacts due to the proposed works.  The study has been 
undertaken to assess the changes in flood behaviour as a result of embankments 
and structures being constructed within existing flood prone areas and the 
extent of impacts as a result of these changes.  
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1.5 REPORT STRUCTURE 


The report is structured in the following format: 


 Section 1 provides an introduction to the study and defines the study 
objectives; 


 Sections 2 and 3 provide a description of the study area and summarise 
available data;  


 Sections 4 and 5 detail the hydrologic and hydraulic modelling that has 
been undertaken; 


 Section 6 presents model results and summarises potential impacts;   


 Section 7 discusses mitigation options; and  


 Section 8 provides a conclusion to this report.   


The revised infrastructure proposal involves no coal extraction and no 
subsidence related impacts in the study area. Accordingly, the following 
aspects of subsidence-related environmental hydrology that are beyond the 
scope of this report include: 


 fluvial geomorphology; 


 low flow hydrology and river hydraulics; 


 sediment transport and deposition; and 


 riparian ponding, riffle systems and associated ecological habitat. 
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2 STUDY AREA 


2.1 OVERVIEW 


The study area catchment and proposed conveyor and rail spur are located near 
Wyong on the Central Coast of New South Wales (see Figure 2.1). 


The study area for this assessment incorporates the Spring Creek catchment 
upstream of the Doyalson Link Road.  Spring Creek flows a further 2.5 km into 
Wallarah Creek, which flows into Budgewoi Lake; another 1.7 km downstream 
of the confluence with Spring Creek. 


Because all of the proposed rail spur is located to the north of the Doyalson Link 
Road and the bridge and embankments of this road create a hydraulic control 
point for Spring Creek there will be no impacts on Spring Creek downstream 
of this bridge. 


The conveyor will be located almost entirely within the Spring Creek catchment 
with only a short length within the Wallarah Creek catchment. Because the 
conveyor will have no impacts on runoff quantity, only the Spring Creek 
catchment will be included in the study area. 


The Study Area for the flood impact assessment has consequently been defined 
as the floodplains of Spring Creek upstream of the Doyalson Link Road.  


The Study Area is shown in Figure 2.2. 
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Figure 2.1 Catchment Locality Plan   
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2.2 SPRING CREEK CATCHMENT CHARACTERISTICS 


Spring Creek, upstream of the Doyalson Link Road, has a total catchment area 
of 11.49 km2. Spring Creek has three main tributaries, designated in this report 
as the Northern, Southern and Eastern tributaries. 


Some of the upper catchment has been cleared for agriculture but most of the 
catchment is thickly vegetated. Average slopes exceed 1 in 20 (5%) for sub-
catchments and between 1 in 500 (0.2%) to 1 in 50 (2%) for waterways. 


Most of the waterways in the lower sub-catchments are rough and heavily 
vegetated. 


2.3 WALLARAH CREEK 


Potential impacts on Wallarah Creek relative to the previously proposed rail 
loop have been eliminated. However, whilst not affected by hydrological or 
hydraulic changes due to the proposed conveyor and rail spur, Wallarah Creek 
is adjacent to the proposed surface facilities and will receive some runoff from 
a short section of the proposed conveyor. Consequently, it will be necessary to 
ensure that water quality from these areas meets Environmental Protection 
Authority (EPA) standards as outlined in the previous EIS. 


The extent of the 1% AEP flood in Wallarah Creek is shown in Figure 2.3.  The 
culvert under the Doyalson Link Road acts as a hydraulic control and all 
potential afflux is fully contained within the Tooheys Road Site boundary. 
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3 DATA REVIEW 


3.1 TOPOGRAPHIC DATA 


3.1.1 Digital Terrain Models 


WACJV supplied a Digital Terrain Model (DTM) of most of the Spring Creek 
catchment.   This DTM was derived from a 2006 Aerial Laser Survey (ALS), 
which produced topographic information with an accuracy of +/- 0.1 m 
laterally and +/- 0.2 m vertically.  This data was used to generate contours for 
the catchment. 


The eastern tributary sub-catchment was not covered by this DTM and contours 
taken from available orthophoto maps were used to complete the terrain model.  


3.1.2 Detailed Survey 


A detailed survey was undertaken along the proposed conveyor and rail spur 
alignments.  Contours derived from this survey were found to match the ALS 
data closely and were used to fill in minor details. Bridges were measured by 
hand. 


3.1.3 Post-Development Topography 


No significant changes are proposed to topography along the conveyor 
easement. The embankments proposed for the rail spur will be entirely within 
the 20m easement and no changes to topography outside these areas is 
proposed. 


3.2 SIGNIFICANT FLOODS OF RECORD 


No flood records were available for the Spring Creek study area. This study is 
therefore limited to a comparative assessment based on calculated water levels 
before and after development. Absolute values of flood levels should not be 
taken as definitive until the sufficient actual flood data is obtained to calibrate 
the hydraulic model. 


3.3 RAINFALL DATA 


All flood studies require rainfall data for two purposes.  The first is to provide 
information on actual rainfall in the catchment during moderate recorded 
floods to be entered into a hydrologic model for calibration purposes.  This data 
is referred to as "event" data.  The second is to provide information on rare or 
extreme storms, (usually annual maxima) to compare against design floods.  
Design storm data requires stations with many years of continuous records.  
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Since no extreme storms have been recorded in the relatively short period of 
records available, it is not possible to determine estimates of flood probability 
using statistical methods.  Consequently, the only practical method available 
for developing flood frequency estimates is to use the procedures outlined in 
Australian Rainfall and Runoff (1987, Revised 2007) (AR&R). 


There are a number of rainfall gauges within the Wyong and surrounding Local 
Government Areas.  These gauges are summarised in Table 3.1 and their 
locations are shown in Figure 3.3. 


Due to the lack of streamflow records in Spring Creek, it was not possible to 
correlate data from the available rain gauge data. However, the temporal 
patterns were reviewed and found to have good correlation to the temporal 
patterns used by AR&R.  


 
Table 3.1 Summary of Rain Gauges 


Gauge 


Type 
Location Data Source 


Recording 


Frequency 


Pluviograph Mardi Dam MHL 2 minutes 


Pluviograph Toukley MHL 5 minutes 


Pluviograph Wyong MHL 10 minutes 


Pluviograph Yarramalong MHL 2 minutes 


Rainfall Wyee Post Office BOM Daily 


Rainfall Gosford (Narara Research 


Station) AWS 


BOM Daily 


Rainfall Ourimbah (Dog Trap Road) BOM Daily 


Rainfall Laguna (Kolongba) BOM Daily 


Rainfall Kulnura North (Jeavons) BOM Daily 


Rainfall Watagan Central BOM Daily 


Rainfall Yarramalong 


(Lewinsbrook) 


BOM Daily 


Rainfall Norah Head Lighthouse BOM Daily 


Notes:  


1.  BOM abbreviates Bureau of Meteorology. 


2.  MHL abbreviates Manly Hydraulics Laboratory. 


3.  AWS abbreviates Automated Weather Station. 
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Figure 3.1 Rainfall and Streamflow Gauging Stations
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3.3.1 Design Rainfall 


Design storm data published in AR&R was used in this study.  Because the 
catchment is relatively small, there was no need to allow for spatial variations 
of rainfall intensity parameters. However, design rainfall was applied to sub-
catchments to model a range of intensities for design storms of particular 
probabilities and to account for routing effects along each stream. A 
conservative approach was taken in this study by adopting, for the whole of the 
sub-catchments, the maximum value for each of the rainfall parameters from 
the relevant AR&R Maps from any point within the catchment. 


 
3.3.2 Downstream Conditions 


Hydraulic models require the definition of the boundary conditions at the 
downstream end of the model.  The boundary conditions can be entered as: 


 a constant water surface level;   
 a time varying relationship of water surface levels; or 
 a rating curve providing water surface levels for various flow rates. 


Due to the lack of recorded flood data it was not possible to use either of the 
first two approaches. The creek was modelled for a distance of 215m 
downstream of the Doyalson Link Road to provide a theoretical uniform flow 
depth rating curve. However, the link road bridge is sufficiently narrow to 
create a critical flow control point for larger flood flows and flood levels 
upstream of the bridge are not influenced by conditions downstream. 
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4 HYDROLOGICAL MODEL 


4.1 OVERVIEW 


The software package DRAINS was used to model the hydrology of the Spring 
Creek catchment for the 1% AEP storm and the PMF. As part of the modelling 
process, each of the 4 sub-catchments were divided into smaller sub-catchments 
with channel connections between nodes to allow for the effects of channel 
routing and timing of individual sub-catchment flood peaks.  


A number of runs were undertaken to determine the critical storm duration at 
the two main points of interest (Rail Bridges 1 and 2).  The PMF has also been 
input into the DRAINS model as a peak intensity with similar temporal patterns 
as the critical 1% AEP storm. 


4.2 DESCRIPTION OF DRAINS MODEL 


The arrangement of sub-catchments used in the model is shown in Figure 4.1. 
Values of surface slope, channel slope and channel cross-sections were obtained 
from the detailed ALS information. Values of surface and channel roughness 
and other parameters were obtained from site inspections and from aerial 
photographs.  The configuration of the DRAINS model is shown in Figure 4.2. 
Model input data is summarised in Annex A. 


4.3 RAINFALL PARAMETERS 


Design storm rainfall was determined for the 1% AEP and for durations 
between 30 minutes and 3 hours in accordance with the standard procedures 
described in Chapter 2 of AR&R.  Parameters for each rainfall zone were 
calculated using the maps provided in Volume 2 of AR&R.  Hyetographs for 
each design storm were also developed in accordance with the procedures 
outlined in AR&R.  Parameters used in development of the hydrologic input to 
the DRAINS model are detailed in Annex A. 


4.4 PROBABLE MAXIMUM PRECIPITATION (PMP) CALCULATIONS 


Probable Maximum Precipitation (PMP) was calculated using the Generalised 
Short Duration Method (GSDM) as described in the Bureau of Meteorology’s 
Bulletin 53 (1994).  This method is considered suitable only for catchments up 
to 1000 km2 in area and for storms up to 6 hours in duration.  Bulletin 53 was 
revised in June 2003, with the moisture adjustment factor (MAF) being changed 
to reflect updated moisture data that has been used by the Hydrometeorology 
Section of the Bureau of Meteorology since 2001.  


The PMP was applied directly into the DRAINS model for the maximum 
intensity zone with no special distribution to determine the PMF. 
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Figure 4.1 Spring Creek Sub-catchments and Hydraulic Model Section Locations  
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Figure 4.2 DRAINS Model Layout 
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5 HYDRAULIC MODELLING 


5.1 METHODOLOGY 


Estimating flood levels, flows and velocities before and after development is 
essential to ensure public safety is maintained. It is also necessary so that 
mitigation measures can be put in place for every structure and property as well 
as public infrastructure adversely affected as a result of changes to flood 
behaviour resulting from the development.  The HEC-RAS model was used to 
determine flood levels for this study. 


5.2 MODEL DESCRIPTION 


HEC-RAS is a software package developed by the U.S. Army Corps of 
Engineers to perform one-dimensional steady and unsteady river hydraulic 
calculations for a full network of natural and constructed channels. The flow 
data determined using the DRAINS model provides input to the HEC-RAS 
model to calculate water surface levels, velocities and water profiles for the 
critical 1% AEP storm and for the PMF. 


The HEC-RAS model topographic input was derived from the ALS data as well 
as limited site survey. Parameters used in the model were determined from site 
inspections and from aerial photos. Only the main channel of Spring Creek and 
its southern tributary needed to be modelled to assess flood levels at the two 
bridges. The locations of sections used in the HEC-RAS model are shown in 
Figure 4.1 and a diagrammatic representation of the model indicating the 
section chainages is given in Figure 5.1. 


HEC-RAS model input data is given in Annex B. 
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Figure 5.1 HEC-RAS Model Structure 
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5.4  MODEL PARAMETERS 


Roughness Values 


Surface roughness is one of the main parameters affecting flood behaviour.  In 
general, for a given flow, water depth is proportional to a function of surface 
roughness.  In the HEC-RAS model, roughness, expressed as Manning's n 
values, are entered as a tabulated set of material properties for a range of 
vegetation coverage and surface types across each cross-section. 


Roughness values were estimated by comparing the vegetation and topography 
of the creeks and floodplains with published data (Chow, 1986).  These values 
were varied as part of a sensitivity assessment of the model.  


The riparian zones along the main channels are typically heavily vegetated with 
large trees and dense undergrowth.  The majority of the floodplains and 
surrounding hills are also heavily vegetated with only small areas cleared for 
agriculture.  


Downstream Boundary Conditions 


While the hydraulic model extends approximately 250 metres downstream of 
the Doyalson Link Road bridge, the focus of this study is the creek system 
upstream of the bridge.  No significant variations in flood levels were found to 
result from changes to downstream boundary conditions. This is due primarily 
to the bridge acting as a choke for high flows. Uniform flow depth was therefore 
adopted for the downstream boundary conditions for all floods. 


Flow Values 


As noted previously, steady state flow values were taken from the DRAINS 
model. These values were varied along each reach to properly represent the 
contributions of each sub-catchment and tributary. 
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6 MODEL RESULTS AND FLOOD IMPACT ASSESSMENT 


6.1 DRAINS RESULTS 


The results of the DRAINS model are summarised in the following Table 6.1. 


Table 6.1 – DRAINS Model Summary 


Location 1% AEP Flow 
(m3/s) 


PMF Flow 
(m3/s) 


Bridge 1 59.1 310 
Bridge 2 61.1 278 
Culvert 1 25.8 93.1* 
Culvert 2 8.71 30.4* 


Link Rd Bridge 204 1228 
* Includes flow over rail embankment 


 


The results are also summarised in Figures 6.1 and 6.2 and fully tabulated in 
Annex A. The critical storm duration was found to be 2 hours for all relevant 
locations within the catchment. 


There is no measurable change in hydrology and resultant flows as a 
consequence of the proposed development. 


The model also showed that both culvert crossings have sufficient capacity to 
carry the 1% AEP with no overtopping of the embankment but would not be 
capable of conveying the PMF flows. 


The 1% AEP model was also run for 10m extensions to the culverts to represent 
potential extensions required for construction of the rail spur. There were no 
significant increases in upstream flood levels (afflux) as a result of these 
extensions. 
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Figure 6.1 1% AEP Flows 
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Figure 6.2 PMF Flows 
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6.2 HEC-RAS RESULTS 


6.2.1 1% AEP Flood 


The increase in flood levels – or afflux – caused by development within the 
floodplain can be caused by an impediment to the flow, which caused a change 
in energy gradient or by filling of flood volume causing a corresponding 
increase in levels.  For the proposed rail spur, the effects on flood storage 
volumes are so small as to be undetectable. 


Afflux caused by construction of the rail spur and bridges has been determined 
by comparison of pre and post development HEC-RAS models. These are 
summarised in the following tables. 


Table 6.2 Southern Tributary – 1% AEP Existing Conditions 


 


 


Table 6.3 Southern Tributary - 1% AEP Post Development Conditions 


 


  


River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl


(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  


3277 PF 1 12.3 27.5 28.59 28.29 28.65 0.003045 1.14 10.8 19.06 0.48


2465 PF 1 28.7 19.5 19.95 19.95 20.06 0.026643 1.51 19.04 84.82 1.02


1713 PF 1 39 11.5 13.31 13.39 0.002598 1.29 32.43 47.1 0.41


856 PF 1 55.6 6 7.5 7.5 7.87 0.017861 2.67 20.83 29.17 1.01


665 PF 1 57 4.5 6.19 6.26 0.001787 1.2 51.5 55.9 0.35


411 PF 1 58 4 5.38 5.53 0.005277 1.69 35.59 46.81 0.57


301 PF 1 59 3.4 5.39 5.4 0.000297 0.49 119.54 97.45 0.14


276 PF 1 59 3 5.36 4.05 5.39 0.000346 0.71 87.48 51.8 0.17


266 Bridge


256 PF 1 59 2.8 5.35 5.37 0.000258 0.65 93.44 50.33 0.14


234 PF 1 59 1.2 5.35 5.37 0.000179 0.64 120.72 86.4 0.12


122 PF 1 59 1.4 5.34 5.35 0.000126 0.56 171.26 205.83 0.11


0 PF 1 59 1 5.34 5.34 0.000006 0.14 535.32 305.55 0.02


River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl


(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  


3277 PF 1 12.3 27.5 28.59 28.29 28.65 0.003045 1.14 10.8 19.06 0.48


2465 PF 1 28.7 19.5 19.95 19.95 20.06 0.026643 1.51 19.04 84.82 1.02


1713 PF 1 39 11.5 13.31 13.39 0.002598 1.29 32.43 47.11 0.41


856 PF 1 55.6 6 7.5 7.5 7.87 0.017865 2.67 20.83 29.17 1.01


665 PF 1 57 4.5 6.19 6.26 0.00179 1.2 51.47 55.88 0.35


411 PF 1 58 4 5.39 5.53 0.005211 1.68 35.75 46.88 0.57


301 PF 1 59 3.4 5.39 5.4 0.000295 0.49 119.86 97.55 0.14


276 PF 1 59 3 5.37 4.05 5.39 0.000344 0.71 87.65 51.83 0.16


266 Bridge


256 PF 1 59 2.8 5.36 5.38 0.000257 0.65 93.61 50.36 0.14


244 PF 1 59 1.3 5.35 3.4 5.37 0.000207 0.67 112.68 81.28 0.13


234 Bridge


224 PF 1 59 1.1 5.35 5.37 0.000154 0.61 129.54 91.68 0.11


122 PF 1 59 1.4 5.34 5.35 0.000126 0.56 171.29 205.84 0.11


0 PF 1 59 1 5.34 5.34 0.000006 0.14 535.32 305.55 0.02
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Table 6.4 Spring Creek – 1% AEP Existing Conditions 


 


 


Table 6.5 Spring Creek - 1% AEP Post Development Conditions 


 


A comparison of these tables indicates an afflux of 0.01m at Bridge 1 over the 
Southern Tributary and 0.03m at Bridge 2 over Spring Creek (main channel). 
The maximum increase in velocity at any point near the bridges is 0.04 m/s and 
the maximum decrease in velocity is 0.07 m/s.  


Longitudinal profiles for the 1% AEP flood in the Southern Tributary and 
Spring Creek are shown in Figures 6.3 and 6.4 respectively.  


Note that in all figures E G indicates the energy grade line; W S represents the 
water surface level and Crit represents the critical flow level. 


River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl


(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  


3340 PF 1 7 33 33.4 33.38 33.48 0.014767 1.24 5.63 28.65 0.9


2740 PF 1 14.2 23 23.51 23.51 23.63 0.01731 1.59 8.96 35.96 1.01


2086 PF 1 19.1 14 15.05 14.78 15.1 0.003742 0.95 20.16 42.52 0.43


1841 PF 1 57 10.5 12.06 12.06 12.35 0.019353 2.39 23.9 42.58 1.01


1595 PF 1 58 8.5 10.04 10.16 0.004696 1.55 37.91 55.28 0.53


1193 PF 1 59 6 8.11 8.2 0.005019 1.3 45.56 73.67 0.52


1038 PF 1 61.1 5.5 7.46 7.55 0.003551 1.34 47.01 61.3 0.46


933 PF 1 61.1 5.1 7.24 7.32 0.001455 1.23 55.76 49.24 0.32


896.5 PF 1 61.1 5 6.77 6.77 7.16 0.016512 2.77 22.58 31.96 0.98


886.5 PF 1 61.1 4.9 6.88 6.23 7.03 0.002652 1.72 37.37 27.86 0.44


876.5 Bridge


866.5 PF 1 61.1 4.8 6.66 6.79 0.002464 1.62 38.9 29.28 0.42


837.5 PF 1 61.1 4.1 6.66 5.69 6.7 0.001094 0.93 66.02 55.19 0.27


669 PF 1 148 3.8 5.34 5.34 5.85 0.015961 3.17 46.75 46.44 1.01


437 PF 1 148 1.5 5.37 5.39 0.000193 0.7 249.31 183.14 0.13


0 PF 1 205 1 5.33 5.34 0.000073 0.49 531.97 304.78 0.08


River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl


(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  


3340 PF 1 7 33 33.4 33.38 33.48 0.014767 1.24 5.63 28.65 0.9


2740 PF 1 14.2 23 23.51 23.51 23.63 0.01731 1.59 8.96 35.96 1.01


2086 PF 1 19.1 14 15.05 14.78 15.1 0.003742 0.95 20.16 42.52 0.43


1841 PF 1 57 10.5 12.06 12.06 12.35 0.019353 2.39 23.9 42.58 1.01


1595 PF 1 58 8.5 10.04 10.16 0.004704 1.55 37.88 55.27 0.53


1193 PF 1 59 6 8.11 8.2 0.005006 1.3 45.6 73.68 0.52


1038 PF 1 61.1 5.5 7.46 7.55 0.003576 1.34 46.88 61.21 0.46


933 PF 1 61.1 5.1 7.24 7.31 0.001471 1.24 55.55 49.19 0.33


896.5 PF 1 61.1 5 6.79 6.77 7.16 0.014989 2.69 23.32 32.36 0.94


886.5 PF 1 61.1 4.9 6.89 6.23 7.04 0.002553 1.7 37.86 27.95 0.43


876.5 Bridge


866.5 PF 1 61.1 4.8 6.69 6.82 0.002296 1.58 39.82 29.45 0.41


847.5 PF 1 61.1 4.2 6.7 5.79 6.75 0.001245 0.97 62.78 53.64 0.29


837.5 Bridge


827.5 PF 1 61.1 4 6.59 5.59 6.63 0.001032 0.9 67.53 55.89 0.26


669 PF 1 148 3.8 5.34 5.34 5.85 0.015961 3.17 46.75 46.44 1.01


437 PF 1 148 1.5 5.37 5.39 0.000193 0.7 249.31 183.14 0.13


0 PF 1 205 1 5.33 5.34 0.000073 0.49 531.97 304.78 0.08
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Figure 6.3 1%AEP Flood Profile – Southern Tributary through Bridge 1 
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Figure 6.4 1%AEP Flood Profile – Spring Creek through Bridge 2 
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Figures 6.5 and 6.6 show the flood sections through Bridge 1 and Bridge 2 
respectively. 
 


 
Figure 6.5 Bridge 1 Section – 1% AEP Flood 
 
 


 
Figure 6.6 Bridge 2 Section – 1% AEP Flood 
 
 
  


-150 -100 -50 0 50 100 150
3


4


5


6


7


8


9


W2CP Rail Siding Pre Dev       Plan: Plan 02    28/03/2016 
  Existing Bridge 1


Station (m)


E
le


va
tio


n 
(m


)
Legend


EG PF 1


WS PF 1


Crit PF 1


Ground


Bank Sta


.06 .04 .06


-150 -100 -50 0 50 100 150
4


5


6


7


8


9


10


11


W2CP Rail Siding Pre Dev       Plan: Plan 02    28/03/2016 
  Existing Bridge 2


Station (m)


E
le


va
tio


n 
(m


)


Legend


EG PF 1


WS PF 1


Crit PF 1


Ground


Bank Sta


.06 .04 .06







  


 


G HERMAN & ASSOCIATES 16049/RP1/JULY 2016 


30 


6.2.2 PMF 


The PMF flows derived from the DRAINS model were input into the HEC-RAS 
model for existing conditions. The Doyalson Link Road was not overtopped 
and the road bridge continued to act as a hydraulic control for the Spring Creek 
catchment upstream of this point. 


However, the rail line would be significantly inundated at all crossing points 
and, indeed, over most of its length during the PMF. The Doyalson Link Road 
rail bridge would also form an additional discharge route for the Spring Creek 
catchment. 


PMF flood profiles are shown in Figures 6.7 and 6.8. There is not purpose in 
comparing pre and post development conditions for the PMF as backwater 
effects would ensure no afflux would be possible. 
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Figure 6.7 PMP Flood Profile – Southern Tributary through Bridge 1 
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Figure 6.8 PMF Flood Profile – Spring Creek through Bridge 2 
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6.3 FLOOD HAZARD ASSESSMENT 


According to the NSW Floodplain Development Manual (2005), floodplain 
areas can be divided into specific categories that are used to determine 
appropriate land uses.  Categories include: 


 Hydraulic categories that represent the impact of development on flood 
behaviour – floodway, flood storage and flood fringe; and 


 Hazard categories (low hazard and high hazard) that show the impact 
of flooding on structures and people.  


Diagrammatic definitions of these categories are provided in Figures 6.9 and 
6.10. 


The food hazard category near the bridges would be classed as high on the basis 
that velocities are generally greater than 1.4 m/s and depths are generally 
greater than 1.2 m. Comparison of pre and post development depths and 
velocities (refer to Tables 6.2 to 6.5) indicates that there will be no change to 
flood hazard categories at any location in the Study Area. This is a consequence 
of the insignificant changes to both flow depths and flow velocities. 







  


 


G HERMAN & ASSOCIATES 16049/RP1/JULY 2016 


34 


 


Figure 6.9 Hydraulic Categories 
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Figure 6.10 Flood Hazard Categories 
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6.4 FLOOD EXTENTS 


There will be no significant change to the 1% AEP flood extent other than the 
reduction in extent corresponding to the rail spur embankment itself. 


An indicative flood map is given in Figure 6.11. For the calculated maximum 
afflux of 30mm there will be no discernible change in flood extent that could be 
represented on this figure. 


It should be noted that without calibration of the model, absolute values of 
flood levels and associated flood extents cannot be confirmed. As stated in 
Section 3.2 of this report, no flood data is available for Spring Creek, hence 
calibration of the model is not possible at this time. For this model the primary 
aim was to make a comparison between existing and post developed conditions 
(i.e. afflux) and the model is suitable and sufficiently accurate for that purpose. 
In addition, conservative values of model parameters were used to give an 
upper bound estimate of flood levels. 
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7 MITIGATION MEASURES 


The model demonstrates that there will be negligible afflux caused by the 
proposed rail spur development. Accordingly, it is expected that mitigation 
measures to address afflux will not be required and none are proposed. 
Freeboard to existing rail infrastructure will continue to be adequate. 


However, if it is deemed necessary to completely eliminate afflux, this can be 
achieved by minor improvements to channel geometry and conveyance 
characteristics as part of detailed design. This may include regrading and lining 
of the channel under and between bridges and for a nominal distance upstream 
and downstream. 


Management of water quality both during construction and as part of ongoing 
operational requirements can be achieved easily by bunding the conveyor route 
and the rail spur with swales to direct all runoff to sediment basins and 
pollution control devices. This will be a requirement of detailed design with a 
performance requirement that no uncontrolled flows will occur from any 
construction or operational area without treatment to ensure runoff water 
quality meets or exceeds EPA water quality parameters. 
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8 CONCLUSION 


Flood impacts as a result of the proposed rail spur and conveyor are considered 
to be negligible. There will be no significant change in flood hazards and no 
discernible change in flow velocities, flood levels or extents as a consequence of 
the Amendment. Mitigation measures are available to completely eliminate all 
impacts as part of detailed design of bridges and adjacent infrastructure. 


It is recommended that EPA guidelines are followed to ensure no adverse 
impacts occur to water quality during the construction and operation of the 
proposed works in and adjacent to all tributaries of Spring Creek and all other 
waterways. 
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Annex A – DRAINS Model Input and Output 


 
 


 


PIT / NODE DETAILS Version 10


Name Type Family Size Ponding Pressure Surface Max Pond Base Blocking x y Bolt‐downid Part Full Inflow


Volume Change Elev (m) Depth (m) Inflow Factor lid Shock LossHydrograph


(cu.m) Coeff. Ku (cu.m/s)


HW1a Headwall 0.2 26 0 903.044 ‐147.521 55


N1a Node 21.72 0 890.77 ‐147.683 53


HW1b Headwall 0.5 19.55 0 876.83 ‐241.361 139


N1b Node 12.3 0 890.784 ‐244.989 142


N4a Node 4 0 895.417 ‐311.69 144


Jnct 2‐4 Node 1.5 0 869.965 ‐364.269 148


Jnct 2‐3 Node 1 0 862.932 ‐387.712 150


Link Rd BrNode 0.5 0 870.132 ‐449.835 215


Wallarah Node 0.4 0 888.465 ‐485.783 154


N117 Node 18 0 864.357 ‐241.047 316


N2a Node 26.5 0 536.071 ‐255.427 586


N2b Node 16.5 0 622.475 ‐266.144 592


N2c Node 8.5 0 733.996 ‐303.317 597


Ral Brg 2 Node 5 0 838.149 ‐351.878 602


N2d Node 14 0 553.009 ‐320.949 629


N2e Node 9 0 716.079 ‐307.922 640


N3a Node 29.5 0 415.278 ‐401.968 659


N3bc Node 19.5 0 523.495 ‐400.231 661


N3d Node 6.5 0 700 ‐408.333 662


Rail Brg 1 Node 3 0 822.106 ‐393.866 664


N3e Node 10.5 0 698.843 ‐422.801 663


DETENTION BASIN DETAILS


Name Elev Surf. AreInit Vol. (cOutlet Typ  K   Dia(mm) Centre RL Pit FamilyPit Type x y HED Crest RL Crest Lengid


SUB‐CATCHMENT DETAILS


Name Pit or Total Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass Supp Lag Time Gutter Gutter Gutter


Node Area Area Area Area Time Time Time Length Length Length Slope(%) Slope Slope Rough Rough Rough or Factor Length Slope FlowFacto


(ha) % % % (min) (min) (min) (m) (m) (m) % % % (m) %


Cat1a HW1a 25.519 1 99 0 10 5 0 10 330 1 3 7.7 1 0.017 0.035 0.05 0


Cat4a N4a 428.26 1 99 0 5 2 0 10 2100 1 1 8 1 0.015 0.035 0.015 14


Cat4b Jnct 2‐3 88.424 1 99 0 5 5 0 0


Cat1b N117 59.692 1 99 0 5 2 0 10 340 1 1 6.1 1 0.015 0.035 0.15 1


Cat2a N2a 26.08 1 99 0 5 2 0 10 370 0 1 8.4 1 0.015 0.035 0.015 3


Cat2b N2b 49.162 1 99 0 5 2 0 10 570 1 1 6.8 1 0.015 0.035 0.015 3


Cat2c N2c 60.772 1 99 0 5 2 0 10 960 1 1 9.8 1 0.015 0.035 0.015 3


Cat2f Ral Brg 2 38.822 1 99 0 5 2 0 10 510 1 1 9.5 1 0.015 0.035 0.015 3


Cat2d N2d 56.578 1 99 0 5 3 0 1 1050 1 1 5 1 0.015 0.032 0.015 10


Cat2e N2e 27.337 1 99 0 5 2 0 10 680 1 1 5.4 1 0.015 0.035 0.015 3


Cat3a N3a 47.135 1 99 0 5 5 0 10 803 1 1 6.5 1 0.015 0.035 0.015 7


Cat3b 3c N3bc 74.169 1 99 0 5 2 0 10 630 1 1 8 1 0.015 0.035 0.015 5


Cat3d N3d 84.425 1 99 0 5 2 0 10 980 1 1 8 1 0.015 0.035 0.015 10


Cat3f Rail Brg  41.64 1 99 0 5 2 0 10 560 1 1 5.5 1 0.015 0.035 0.015 5


Cat3e N3e 40.897 1 99 0 5 5 0 10 600 1 1 3 1 0.015 0.035 0.015 5


PIPE DETAILS


Name From To Length U/S IL D/S IL Slope Type Dia I.D. Rough Pipe Is No. Pipes Chg From At Chg Chg Rl Chg RL etc


(m) (m) (m) (%) (mm) (mm) (m) (m) (m) (m) (m)


Pipe1a HW1a N1a 40 22.12 21.72 1 Concrete, u 1500 1524 0.3 Existing 2 HW1a 0


Pipe1b HW1b N1b 40 15 12.3 6.75 Concrete, u 2700 2700 0.3 Existing 2 HW1b 0


DETAILS of SERVICES CROSSING PIPES


Pipe Chg  BottomHeight of SChg  Bottom Height of Chg  Bottom Height of Setc


(m) Elev (m)        (m) (m) Elev (m)         (m) (m) Elev (m)         (m) etc


CHANNEL DETAILS


Name From To Type Length U/S IL D/S IL Slope Base WidL.B. Slope R.B. Slope Manning Depth Roofed


(m) (m) (m) (%) (m) (1:?) (1:?) n (m)


Crk1a N1a HW1b Irregular 429 21.72 15


Crk1c N1b N4a Irregular 879 12.3 4


Crk4a N4a Jnct 2‐4 Irregular 425 4 1.5


Crk2g Jnct 2‐4 Jnct 2‐3 Irregular 437 1.5 1


Crk2h Jnct 2‐3 Link Rd  Irregular 266 1 0.5


Crk2i Link Rd Wallara Irregular 540 0.5 0.4


Crk1b N117 HW1b Irregular 100 18 15


Crk2a N2a N2b Irregular 756 26.5 16.5


Crk2b N2b N2c Irregular 854 16.5 8.5


Crk2c N2c Ral Brg 2Irregular 719 8.5 5


Crk2f Ral Brg 2Jnct 2‐4 Irregular 439 5 1.5


Crk2d N2d N2e Irregular 480 14 9


Crk2e N2e N2c Irregular 10 9 8.5


Crk3a N3a N3bc Irregular 1020 29.5 19.5


Crk3c N3bc N3d Irregular 1609 16.5 6.5


Crk3d N3d Rail Brg  Irregular 590 6.5 3


Crk3f Rail Brg Jnct 2‐3 Irregular 266 3 1


Crk3e N3e N3d Irregular 60 10.5 6.5


OVERFLOW ROUTE DETAILS


Name From To Travel Spill Crest Weir Cross Safe DeptSafeDepth Safe Bed D/S Area id


Time Level Length Coeff. C Section Major StoMinor Stor DxV Slope Contributing


(min) (m) (m) (m) (m) (sq.m/sec) (%) %


OF1a HW1a N1a 1 26 40 1.5 Overflow a 0.05 0 0.6 1 0 56


OF16 HW1b N1b 1 19.55 100 1.5 Overflow a 0.05 0 0.6 1 0 218







  


 


 


DRAINS results prepared 28 March, 2016 from Version 2011.18


PIT / NODE DETAILS Version 8


Name Max HGL Max Pond Max Surface Max Pond Min Overflow Constraint


HGL Flow Arriving Volume Freeboard (cu.m/s)


(cu.m/s) (cu.m) (m)


HW1a 23.9 8.693 2.1 0 None


N1a 22.58 0


HW1b 17.43 29.115 2.12 0 None


N1b 13.62 0


N4a 6.06 100.342


Jnct 2‐4 4.42 158.743


Jnct 2‐3 4.07 211.835


Link Rd Br 3.76 206.104


Wallarah  2.64 204.974


N117 19.03 20.746


N2a 27.4 9.121


N2b 17.78 24.382


N2c 10.31 56.813


Ral Brg 2 6.72 62.622


N2d 15.08 14.301


N2e 10.33 19.525


N3a 30.54 12.524


N3bc 17.96 31.941


N3d 7.77 59.699


Rail Brg 1 4.74 60.261


N3e 11.21 10.577


SUB‐CATCHMENT DETAILS


Name Max Paved Grassed Paved Grassed Supp. Due to Storm


Flow Q Max Q Max Q Tc Tc Tc


(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)


Cat1a 8.693 0.119 8.574 11.4 18.28 0.94 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Cat4a 91.242 2.333 90.832 6.81 41.86 0.45 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Cat4b 49.086 0.533 48.552 5 5 0 AR&R 100 year, 1.5 hours storm, average 62 mm/h, Zone 1


Cat1b 20.746 0.325 20.502 6.81 16.5 1.81 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Cat2a 9.121 0.142 9.038 6.81 15.86 0 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Cat2b 15.506 0.268 15.391 6.81 21.14 0.45 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Cat2c 17.536 0.301 17.418 6.56 22.19 0.39 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1


Cat2f 13.179 0.211 13.056 6.81 18.19 0.45 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Cat2d 14.301 0.304 14.251 5.39 27.71 0.39 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1


Cat2e 7.971 0.135 7.916 6.56 21.63 0.39 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1


Cat3a 12.524 0.233 12.461 6.56 25.52 0.39 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1


Cat3b 3c 23.249 0.404 23.13 6.81 21.35 0.45 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Cat3d 23.362 0.418 23.259 6.56 23.73 0.39 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1


Cat3f 12.783 0.227 12.72 6.81 22.18 0.45 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Cat3e 10.577 0.202 10.52 6.56 26.72 0.39 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1







  


 


 


Outflow Volumes for Total Catchment (11.5 impervious + 1137 pervious = 1149 total ha)


Storm Total RainfaTotal RunoffImpervious Ru Pervious Runoff


cu.m cu.m (Runofcu.m (Runoff %cu.m (Runoff %)


AR&R 100 643391.56 373607.18 (56319.02 (98.2%367288.16 (57.7%)


AR&R 100 775516.63 471109.25 (67640.28 (98.5%463468.97 (60.4%)


AR&R 100 884663.44 553222.18 (68731.74 (98.7%544490.44 (62.2%)


AR&R 100 1068489.5 691856.70 (610570.07 (98.9%681286.63 (64.4%)


AR&R 100 1217848.4 801780.90 (612063.59 (99.1%789717.31 (65.5%)


AR&R 100 1440736.4 958263.01 (614292.64 (99.2%943970.38 (66.2%)


PIPE DETAILS


Name Max Q Max V Max U/S Max D/S Due to Storm


(cu.m/s) (m/s) HGL (m) HGL (m)


Pipe1a 8.705 4.44 22.927 22.581 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Pipe1b 25.862 11.84 15.663 13.616 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


CHANNEL DETAILS


Name Max Q Max V Due to Storm


(cu.m/s) (m/s)


Crk1a 8.609 1.96 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk1c 25.778 2.29 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk4a 100.315 2.86 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk2g 147.544 1.64 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk2h 206.104 2.05 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk2i 204.974 4.66 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk1b 20.711 3.23 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk2a 8.998 1.89 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk2b 23.403 2.22 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk2c 57.041 2.64 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk2f 61.141 2.83 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk2d 14.155 1.98 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1


Crk2e 19.063 1.65 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk3a 12.289 0 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1


Crk3c 28.652 2.73 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk3d 55.599 2.12 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk3f 59.255 2.67 AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Crk3e 10.578 3.64 AR&R 100 year, 1 hour storm, average 77 mm/h, Zone 1


OVERFLOW ROUTE DETAILS


Name Max Q U/S Max Q D/S Safe Q Max D Max DxV Max Width Max V


OF1a 0 0 0 0 0 0 0


OF16 0 0 0 0 0 0 0


DETENTION BASIN DETAILS


Name Max WL MaxVol Max Q Max Q Max Q


Total Low Level High Level


CONTINUITY CHECK for AR&R 100 year, 2 hours storm, average 53 mm/h, Zone 1


Node Inflow Outflow Storage ChangeDifference


(cu.m) (cu.m) (cu.m) %


HW1a 17897.17 17903.18 0 0


N1a 17903.18 18006.99 0 ‐0.6


HW1b 59960.63 60418.14 0 ‐0.8


N1b 60418.14 61199.61 0 ‐1.3


N4a 358300.41 361320.84 0 ‐0.8


Jnct 2‐4 549542.94 558072.81 0 ‐1.6


Jnct 2‐3 830630 838573.63 0 ‐1


Link Rd Br 838573.63 844411.88 0 ‐0.7


Wallarah  844411.88 844411.88 0 0


N117 41899.14 41954.38 0 ‐0.1


N2a 18311.38 18499.43 0 ‐1


N2b 52932.36 53793.91 0 ‐1.6


N2c 155475.88 158412.95 0 ‐1.9


Ral Brg 2 185640.69 188222.55 0 ‐1.4


N2d 39433.22 39757.98 0 ‐0.8


N2e 58872.59 59203.78 0 ‐0.6


N3a 32895.34 33517.44 0 ‐1.9


N3bc 85460.81 88261.02 0 ‐3.3


N3d 175761.3 179166.95 0 ‐1.9


Rail Brg 1 208316.83 210149.22 0 ‐0.9


N3e 28524.13 28536.73 0 0


Run Log for 16049 PMF Model.drn  run at 20:40:58 on 28/3/2016


Channels Crk1b, Crk4a, Crk1c, Crk1a spilled. Please specify data for higher levels at the representative cross section.


Flows were safe in all overflow routes.







  


 


 


DRAINS results prepared 28 March, 2016 from Version 2011.18


PIT / NODE DETAILS Version 8


Name Max HGL Max Pond Max Surface Max Pond Min Overflow Constraint


HGL Flow Arriving Volume Freeboard (cu.m/s)


(cu.m/s) (cu.m) (m)


HW1a 26.36 30.408 ‐0.36 12.727 Headwall height/system capacity


N1a 23 12.727


HW1b 19.94 95.698 ‐0.39 36.283 Headwall height/system capacity


N1b 14.19 36.283


N4a 7.79 588.474


Jnct 2‐4 7.19 848.51


Jnct 2‐3 6.8 1228.93


Link Rd Br 6.29 1227.85


Wallarah  4.55 1227.954


N117 19.96 71.225


N2a 27.82 31.117


N2b 18.37 89.47


N2c 11.21 247.762


Ral Brg 2 7.75 291.743


N2d 15.71 66.061


N2e 11.22 96.178


N3a 31.13 55.123


N3bc 18.72 138.476


N3d 8.92 277.001


Rail Brg 1 6.88 314.671


N3e 11.68 47.748


SUB‐CATCHMENT DETAILS


Name Max Paved Grassed Paved Grassed Supp. Due to Storm


Flow Q Max Q Max Q Tc Tc Tc


(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)


Cat1a 30.408 0.319 30.089 10.7 11.67 0.47 PMF


Cat4a 495.914 5.353 491.279 5.91 22 0.23 PMF


Cat4b 105.771 1.105 104.665 5 5 0 PMF


Cat1b 71.225 0.746 70.486 5.91 9.28 0.91 PMF


Cat2a 31.117 0.326 30.802 5.91 8.96 0 PMF


Cat2b 58.561 0.615 57.967 5.91 11.6 0.23 PMF


Cat2c 71.765 0.76 71.047 5.91 13.77 0.23 PMF


Cat2f 46.287 0.485 45.818 5.91 10.13 0.23 PMF


Cat2d 66.061 0.707 65.432 5.23 17.4 0.23 PMF


Cat2e 32.324 0.342 31.999 5.91 13.44 0.23 PMF


Cat3a 55.123 0.589 54.573 5.91 16.96 0.23 PMF


Cat3b 3c 88.323 0.927 87.448 5.91 11.71 0.23 PMF


Cat3d 99.36 1.055 98.384 5.91 14.66 0.23 PMF


Cat3f 49.538 0.521 49.047 5.91 12.13 0.23 PMF


Cat3e 47.748 0.511 47.271 5.91 17.66 0.23 PMF







  


 


 Outflow Volumes for Total Catchment (11.5 impervious + 1137 pervious = 1149 total ha)


Storm Total RainfaTotal RunoffImpervious Ru Pervious Runoff


cu.m cu.m (Runofcu.m (Runoff %cu.m (Runoff %)


PMF 6824546 6410329.10 (68131.60 (99.8%6342197.50 (93.9%)


PIPE DETAILS


Name Max Q Max V Max U/S Max D/S Due to Storm


(cu.m/s) (m/s) HGL (m) HGL (m)


Pipe1a 17.688 5.26 23.441 23.244 PMF


Pipe1b 56.773 14.79 15.997 14.193 PMF


CHANNEL DETAILS


Name Max Q Max V Due to Storm


(cu.m/s) (m/s)


Crk1a 30.48 2.88 PMF


Crk1c 93.045 3.32 PMF


Crk4a 571.34 3.71 PMF


Crk2g 834.652 2.77 PMF


Crk2h 1227.85 3.97 PMF


Crk2i 1227.954 6.72 PMF


Crk1b 66.326 2.14 PMF


Crk2a 31.085 2.73 PMF


Crk2b 88.665 3.28 PMF


Crk2c 248.751 3.43 PMF


Crk2f 278.148 3.63 PMF


Crk2d 65.915 3.11 PMF


Crk2e 96.179 2.23 PMF


Crk3a 54.946 0 PMF


Crk3c 136.513 3.19 PMF


Crk3d 270.59 3.41 PMF


Crk3f 310.107 1.9 PMF


Crk3e 47.788 5.47 PMF


OVERFLOW ROUTE DETAILS


Name Max Q U/S Max Q D/S Safe Q Max D Max DxV Max Width Max V


OF1a 12.727 12.727 0.288 0.286 0.67 29.13 2.34


OF16 36.283 36.283 0.288 0.3 1.85 30 6.18


DETENTION BASIN DETAILS


Name Max WL MaxVol Max Q Max Q Max Q


Total Low Level High Level


CONTINUITY CHECK for PMF


Node Inflow Outflow Storage ChangeDifference


(cu.m) (cu.m) (cu.m) %


HW1a 142433.63 142441.88 0 0


N1a 142441.53 142834.25 0 ‐0.3


HW1b 476738.72 480044.88 0 ‐0.7


N1b 480045.28 481275.03 0 ‐0.3


N4a 2869466 2874057 0 ‐0.2


Jnct 2‐4 4331589.5 4341072 0 ‐0.2


Jnct 2‐3 6458325.5 6466707 0 ‐0.1


Link Rd Br 6466707 6472684.5 0 ‐0.1


Wallarah  6472684.5 6472684.5 0 0


N117 333244.41 333910.03 0 ‐0.2


N2a 145599.61 146145.34 0 ‐0.4


N2b 420547 422705.53 0 ‐0.5


N2c 1231361.6 1236306.13 0 ‐0.4


Ral Brg 2 1453024.8 1457532.38 0 ‐0.3


N2d 315631.56 316224.94 0 ‐0.2


N2e 468781.72 469517.91 0 ‐0.2


N3a 262962.22 264114.69 0 ‐0.4


N3bc 678089.31 683100.38 0 ‐0.7


N3d 1382377.9 1388122.5 0 ‐0.4


Rail Brg 1 1620531.3 1623344.5 0 ‐0.2


N3e 228148.38 228176 0 0


Run Log for 16049 PMF Model.drn  run at 20:50:18 on 28/3/2016


Channels Crk1b, Crk4a, Crk1c, Crk1a spilled. Please specify data for higher levels at the representative cross section.


The maximum flow exceeded the safe value in the following overflow routes: OF16, OF1a







  


 


 


Annex B – HEC-RAS Model Input and Output 


PREDEVELOPMENT CONDITIONS 


HEC-RAS Version 4.1.0 Jan 2010  
                          U.S. Army Corps of Engineers   
                         Hydrologic Engineering Center   
                               609 Second Street         
                               Davis, California         
 
 
            X     X  XXXXXX    XXXX        XXXX       XX      XXXX 
            X     X  X        X    X       X   X     X  X    X 
            X     X  X        X            X   X    X    X   X 
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX 
            X     X  X        X            X  X     X    X        X 
            X     X  X        X    X       X   X    X    X        X 
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX 
 
 
                                                                                 
 
PROJECT DATA 
Project Title: W2CP Rail Siding Pre Dev 
Project File : W2CPRailSidingPr.prj 
Run Date and Time: 28/03/2016 3:44:52 PM 
 
Project in SI units 
 
Project Description: 
Flood Impacts Assessment 
 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Plan 02 
Plan File : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPr.p02 
 
           Geometry Title: Spring Creek 
           Geometry File : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPr.g01 
 
           Flow Title    : 100 year ARI 
           Flow File     : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPr.f01 
 
Plan Summary Information: 
Number of:  Cross Sections =   34    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    2    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.003  
    Critical depth calculation tolerance =  0.003  
    Maximum number of iterations         =  20  
    Maximum difference tolerance         =  0.1  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Subcritical Flow 
 
 
                                                                                 
 







  


 


FLOW DATA 
 
Flow Title: 100 year ARI 
Flow File : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPr.f01 
 
Flow Data (m3/s) 
                                                              
  River           Reach           RS                   PF 1   
  South Tributary .               3277                 12.3   
  South Tributary .               2465                 28.7   
  South Tributary .               1713                   39   
  South Tributary .               856                  55.6   
  South Tributary .               665                    57   
  South Tributary .               411                    58   
  South Tributary .               301                    59   
  South Tributary .               276                    59   
  South Tributary .               256                    59   
  South Tributary .               234                    59   
  South Tributary .               122                    59   
  South Tributary .               0                      59   
  Spring Creek    US of Jn        3340                    7   
  Spring Creek    US of Jn        2740                 14.2   
  Spring Creek    US of Jn        2086                 19.1   
  Spring Creek    US of Jn        1841                   57   
  Spring Creek    US of Jn        1595                   58   
  Spring Creek    US of Jn        1193                   59   
  Spring Creek    US of Jn        1038                 61.1   
  Spring Creek    US of Jn        933                  61.1   
  Spring Creek    US of Jn        896.5                61.1   
  Spring Creek    US of Jn        886.5                61.1   
  Spring Creek    US of Jn        866.5                61.1   
  Spring Creek    US of Jn        837.5                61.1   
  Spring Creek    US of Jn        669                   148   
  Spring Creek    US of Jn        437                   148   
  Spring Creek    US of Jn        0                     205   
  Spring Creek    US of Wallarah C530                   205   
  Spring Creek    US of Wallarah C352                   205   
  Spring Creek    US of Wallarah C323                   205   
  Spring Creek    US of Wallarah C273                   205   
  Spring Creek    US of Wallarah C258                   205   
  Spring Creek    US of Wallarah C215                   203   
  Spring Creek    US of Wallarah C0                     203   
                                                              
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 Downstream      
                                                                                                         
  Spring Creek    US of Wallarah CPF 1                                                Normal S = 0.001   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Spring Creek 
Geometry File : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPr.g01 
 
Reach Connection Table 
                                                                                  
  River            Reach               Upstream Boundary    Downstream Boundary   
                                                                                  
  South Tributary  .                                          Jn1                 
  Spring Creek     US of Jn                                   Jn1                 
  Spring Creek     US of Wallarah C     Jn1                                       
                                                                                  
 
JUNCTION INFORMATION 
 
Name: Jn1              
Description:  
Energy computation Method 







  


 


 
    Length across Junction             Tributary 
     River           Reach               River           Reach        Length   Angle 
Spring Creek    US of Jn         to Spring Creek    US of Wallarah C       0       0 
South Tributary .                to Spring Creek    US of Wallarah C       0       0 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 3277     
 
INPUT 
Description: Top DS of Fwy 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -119      33     -80      31     -57      30     -17      29     -11    28.5 
      -6      28       0    27.5       4      28       6    28.5      12      29 
      31      30      36      31      59      33 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -119    .035     -17    .033      12    .035 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -17      12              812     812     812             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 2465     
 
INPUT 
Description: Jn Trib 3c 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -192      25    -102      23     -85      22     -68      21     -56    20.5 
     -48      20       0    19.5    46.5      20      59    20.5      70      21 
      89      22     111      23     147      25 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -192     .05     -56     .04      59     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -56      59              752     752     752             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 1713     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -119      17     -80      15     -57      14     -17      13     -11    12.5 
      -6      12       0    11.5       4      12       6    12.5      12      13 
      31      14      36      15      59      17 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -119     .05     -17     .04      12     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -17      12              857     857     857             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 856      







  


 


 
INPUT 
Description: Jn Trib 3e 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -119    11.5     -80     9.5     -57     8.5     -17     7.5     -11       7 
      -6     6.5       0       6       4     6.5       6       7      12     7.5 
      31     8.5      36     9.5      59    11.5 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -119     .05     -17     .04      12     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -17      12              191     191     191             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 665      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      15 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
     -76     8.5   -57.6     7.5   -47.1       7   -37.6     6.5     -26       6 
   -16.8     5.5    -7.3       5       0     4.5    12.7       5    20.9     5.5 
    23.6       6    28.2     6.5    36.6       7    54.4     7.5   103.5     8.5 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
     -76     .05   -16.8     .04    20.9     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -16.8    20.9              254     254     254             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 411      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      15 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
     -76       8   -57.6       7   -47.1     6.5   -37.6       6     -26     5.5 
   -16.8       5    -7.3     4.5       0       4    12.7     4.5    20.9       5 
    23.6     5.5    28.2       6    36.6     6.5    54.4       7   103.5       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
     -76     .05   -16.8     .04    20.9     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -16.8    20.9              110     110     110             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 301      
 
INPUT 
Description: US of Bridge 1 
Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -177       9    -155       8    -127       7   -98.7     6.5   -60.4       6 
   -42.5     5.5   -31.7       5   -25.9     4.5   -19.6       4   -3.07     3.5 
       0     3.4    4.37     3.5    27.7       4    47.6     4.5    53.6       5 
    58.4     5.5    74.1       6    91.4     6.5     103       7     140       8 
     165       9 
 







  


 


Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -177     .05   -42.5     .04    58.4     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -42.5    58.4               25      25      25             .3       .5 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 276      
 
INPUT 
Description: West edge Bridge 1 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
  -148.6       8   -29.7       7   -21.6       5     -20       4   -18.8     3.5 
   -4.37     3.1       0       3    2.49     3.1     3.8     3.5    23.7       4 
    27.3       5    35.1       7   112.7       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
  -148.6     .06   -18.8     .04    23.7     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -18.8    23.7               20      20      20             .3       .5 
 
BRIDGE                  
 
 
RIVER: South Tributary  
REACH: .                  RS: 266      
 
INPUT 
Description: Existing Bridge 1 
Distance from Upstream XS =       5 
Deck/Roadway Width        =      10 
Weir Coefficient          =     1.7 
Upstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500       9       0     -20     8.7       0     -20     8.7     7.7 
      21     8.6     7.6      21     8.6       0     500     8.4       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
  -148.6       8   -29.7       7   -21.6       5     -20       4   -18.8     3.5 
   -4.37     3.1       0       3    2.49     3.1     3.8     3.5    23.7       4 
    27.3       5    35.1       7   112.7       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
  -148.6     .06   -18.8     .04    23.7     .06 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -18.8    23.7             .3       .5 
 
Downstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500       9       0     -20     8.7       0     -20     8.7     7.7 
      21     8.6     7.6      21     8.6       0     500     8.4       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -153       8   -31.2       7   -20.3       5   -17.6       4   -14.1     3.5 
   -7.72       3       0     2.8    1.54       3    20.5     3.5      25       4 
    27.1       5    32.8       7   107.9       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 







  


 


    -153     .06   -17.6     .04      25     .06 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -17.6      25             .3       .5 
 
Upstream Embankment side slope              =       0 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .98 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Piers =  2  
 
Pier Data 
Pier Station     Upstream=   -10.1    Downstream=   -10.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
 
Pier Data 
Pier Station     Upstream=     5.1    Downstream=     5.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 256      
 
INPUT 
Description: East edge Bridge 1 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -153       8   -31.2       7   -20.3       5   -17.6       4   -14.1     3.5 
   -7.72       3       0     2.8    1.54       3    20.5     3.5      25       4 
    27.1       5    32.8       7   107.9       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -153     .06   -17.6     .04      25     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -17.6      25               22      22      22             .3       .5 
 
CROSS SECTION           
 
 
RIVER: South Tributary  







  


 


REACH: .                  RS: 234      
 
INPUT 
Description: CL New Bridge 1 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -107       8   -89.4       7   -52.8       6   -29.3     5.5   -19.7       5 
   -16.2     4.5   -13.3       4   -11.3     3.5   -7.77       3   -4.88     2.5 
   -3.31     2.4   -2.88     1.3       0     1.2    2.09     1.4    2.83     2.3 
    4.68     2.5    10.7       3    16.6     3.5    24.3       4    34.4     4.5 
      48       5    65.1     5.5    72.4       6    82.5       7      95       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -107     .05   -11.3     .04    16.6     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -11.3    16.6              112     112     112             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 122      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -154       5   -42.2    4.95   -30.9     4.5   -25.1       4   -17.5     3.5 
   -11.7       3   -8.82     2.5   -5.04       2   -1.21     1.5       0     1.4 
    1.25     1.5    3.08       2    5.56     2.5    8.53       3    11.8     3.5 
    15.4       4    20.5     4.5    34.1       5    60.4     5.5    82.3       6 
      93       7    99.1       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -154     .05   -17.5     .04    11.8     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -17.5    11.8              112     112     112             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 0        
 
INPUT 
Description: Jn Spring Creek 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -218       7    -214       6    -199       5    -175     4.5    -111     4.5 
   -94.1       4   -90.4     3.5   -87.9       3   -84.3     2.5   -75.3       2 
   -58.4       2     -50     1.5   -46.2       1   -38.8     1.5   -27.8       2 
     -13     1.5       0       1    5.26     1.5    7.23       2    9.36     2.5 
    11.5       3    15.5     3.5    30.8       4    57.8     4.5    82.5       5 
     110     5.5     133       6     138     6.5     141       7     145       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -218     .05   -90.4     .04    15.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -90.4    15.5                0       0       0             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 3340     
 
INPUT 
Description: top 







  


 


Station Elevation Data    num=       9 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
     -57      36   -32.9    34.5     -15    33.5    -3.5    33.1       0      33 
     2.8    33.1    20.7    33.5    41.8    34.5      66      36 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
     -57    .035     -15    .033    20.7    .035 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -15    20.7              600     600     600             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 2740     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=       9 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
     -57      26   -32.9    24.5     -15    23.5    -3.5    23.1       0      23 
     2.8    23.1    20.7    23.5    41.8    24.5      66      26 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
     -57    .035     -15    .033    20.7    .035 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -15    20.7              652     652     652             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 2086     
 
INPUT 
Description: Jn Trib 2e 
Station Elevation Data    num=       9 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -70.6      18   -38.3      16   -27.8      15    -7.6    14.5       0      14 
     7.9    14.5    13.3      15    30.7      16    79.9      18 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -70.6     .05   -27.8     .04    13.3     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -27.8    13.3              245     245     245             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 1841     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      14 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -124      16   -89.9      15   -61.1      14   -22.2    13.5   -12.3      13 
   -7.99      12   -3.84      11       0    10.5    3.79      11    8.26    11.5 
    33.5      12    46.7      13    60.6      14    95.4      16 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -124     .05   -12.3     .04    33.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -12.3    33.5              246     246     246             .1       .3 
 
CROSS SECTION           







  


 


 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 1595     
 
INPUT 
Description: Jn Nth Trib 2c 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -96.7      14   -81.6      13   -59.1      12   -43.7    11.5   -34.9      11 
   -21.5      10   -10.7      10   -7.24     9.5   -5.36       9       0     8.5 
    9.41       9      28     9.5    32.9      10    43.6      11    55.1      12 
    91.9      14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -96.7     .05   -10.7     .04    32.9     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -10.7    32.9              402     402     402             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 1193     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -38.6      13   -20.5      11   -17.6      10   -14.2       9   -12.4     8.5 
   -9.77       8   -6.44     7.5   -4.18       7   -2.36     6.5       0       6 
     2.4     6.5    3.86       7    10.4     7.5    28.6     7.5    42.8       8 
    58.2     7.5    62.4       8    70.6       9    84.5      10     104      11 
     142      13 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -38.6     .05   -9.77     .04    62.4     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -9.77    62.4              155     155     155             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 1038     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -75.8      11   -60.4      10   -52.2       9   -46.3       8   -43.2     7.5 
   -38.1       7     -31     7.5   -24.7       7   -14.3       7   -7.27     6.5 
   -5.55       6       0     5.5    8.31       6    11.2     6.5    15.8       7 
      20     7.5      25       8      33     8.5      51       9      72      10 
      89      11 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -75.8     .05   -38.1     .04    15.8     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -38.1    15.8              105     105     105             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 933      
 
INPUT 







  


 


Description: Intermediate 
Station Elevation Data    num=      17 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -30.2      10   -19.6       8   -16.4       7   -14.5     6.5   -12.7       6 
   -7.83     5.8   -3.55       6    -1.6     5.5       0     5.1     3.6     5.5 
    7.68       6    14.5     5.8    17.9       6    20.8     6.5    30.3       7 
    37.5       8    77.6      10 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -30.2     .05   -12.7     .04    17.9     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -12.7    17.9             36.5    36.5    36.5             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 896.5    
 
INPUT 
Description: US of Bridge 2 
Station Elevation Data    num=      17 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -26.6      10   -22.8       9   -20.4       8   -19.2     7.5   -18.3       7 
   -14.2     6.5   -7.14       6   -1.09     5.5       0       5    2.25     5.5 
    5.09       6      13     6.5    17.7       7    21.4     7.5    26.9       8 
    44.2       9    68.8      10 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -26.6     .05   -14.2     .04      13     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -14.2      13               10      10      10             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 886.5    
 
INPUT 
Description: West side of Bridge 2 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -117      11   -37.3      10   -23.5       9   -14.8       7   -13.2     6.5 
   -10.1       6   -6.19     5.5   -.729       5       0     4.9    2.48       5 
    11.3     5.5      12       6    12.7     6.5    13.7       7    18.6       9 
   149.1       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -117     .06   -10.1     .04      12     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -10.1      12               20      20      20             .3       .5 
 
BRIDGE                  
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 876.5    
 
INPUT 
Description: Existing Bridge 2 
Distance from Upstream XS =       5 
Deck/Roadway Width        =      10 
Weir Coefficient          =     1.7 
Upstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500    10.7       0   -10.2    10.5       0   -10.2    10.5     9.5 







  


 


    10.7    10.4     9.4    10.7    10.4       0     500    10.2       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -117      11   -37.3      10   -23.5       9   -14.8       7   -13.2     6.5 
   -10.1       6   -6.19     5.5   -.729       5       0     4.9    2.48       5 
    11.3     5.5      12       6    12.7     6.5    13.7       7    18.6       9 
   149.1       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -117     .06   -10.1     .04      12     .06 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -10.1      12             .3       .5 
 
Downstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500    10.7       0   -10.2    10.5       0   -10.2    10.5     9.5 
    10.7    10.4     9.4    10.7    10.4       0     500    10.2       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -133      11     -76      10   -30.1       9   -13.9       7   -12.4     6.5 
   -9.84       6   -7.39     5.5   -1.06       5       0     4.8    10.8       5 
    13.7     5.5      15       6      16     6.5    17.2       7    44.7       8 
   106.3       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -133     .06   -9.84     .04      15     .06 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -9.84      15             .3       .5 
 
Upstream Embankment side slope              =       0 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .98 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Piers =  2  
 
Pier Data 
Pier Station     Upstream=    -3.5    Downstream=    -3.5 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
 
Pier Data 
Pier Station     Upstream=     3.8    Downstream=     3.8 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 







  


 


 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 866.5    
 
INPUT 
Description: East side of Bridge 2 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -133      11     -76      10   -30.1       9   -13.9       7   -12.4     6.5 
   -9.84       6   -7.39     5.5   -1.06       5       0     4.8    10.8       5 
    13.7     5.5      15       6      16     6.5    17.2       7    44.7       8 
   106.3       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -133     .06   -9.84     .04      15     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -9.84      15               29      29      29             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 837.5    
 
INPUT 
Description: CL new Bridge 2 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -154       9    -121       8    -102     7.8   -80.6     7.7   -55.7     7.5 
   -35.3       7   -26.5     6.5   -19.3       6     -12     5.5   -4.61       5 
      -2     4.9   -.985     4.2       0     4.1    2.81     4.2    3.22     4.6 
    11.9       5    17.5     5.5    20.8       6    24.5     6.5    28.7       7 
      37     7.5    56.1       8    69.6     7.7    83.5       8    99.7       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -154     .05   -35.3     .04    28.7     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -35.3    28.7            168.5   168.5   168.5             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 669      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      18 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -225       8    -160       7   -68.8     6.5   -46.7       6     -23     5.5 
   -17.3       5   -12.8     4.5     -10       4       0     3.8    11.6       4 
    16.3     4.5    22.7       5    26.5     5.5    30.2       6    34.9     6.5 
     118     6.5     135       7     148       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -225     .05     -23     .04    26.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -23    26.5              232     232     232             .1       .3 







  


 


 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 437      
 
INPUT 
Description: Jn East tributary 
Station Elevation Data    num=      23 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -105       7   -91.3       6     -72       5   -58.4       4   -50.9     3.5 
   -43.4       3     -35     2.5   -22.4       2   -16.4     1.6   -11.7       2 
   -4.77       2       0     1.5    5.46       2    6.62     2.5    7.74       3 
       9     3.5    10.3       4    19.5     4.5      45       5     125     5.5 
     208       6     220     6.5     223       7 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -105     .05   -58.4     .04    10.3     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -58.4    10.3              437     437     437             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 0        
 
INPUT 
Description: Jn Sth Tributary 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -218       7    -214       6    -199       5    -175     4.5    -111     4.5 
   -94.1       4   -90.4     3.5   -87.9       3   -84.3     2.5   -75.3       2 
   -58.4       2     -50     1.5   -46.2       1   -38.8     1.5   -27.8       2 
     -13     1.5       0       1    5.26     1.5    7.23       2    9.36     2.5 
    11.5       3    15.5     3.5    30.8       4    57.8     4.5    82.5       5 
     110     5.5     133       6     138     6.5     141       7     145       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -218     .05   -90.4     .04    15.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -90.4    15.5                0       0       0             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 530      
 
INPUT 
Description: Jn Spring Ck and Sth Trib 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -218       7    -214       6    -199       5    -175     4.5    -111     4.5 
   -94.1       4   -90.4     3.5   -87.9       3   -84.3     2.5   -75.3       2 
   -58.4       2     -50     1.5   -46.2       1   -38.8     1.5   -27.8       2 
     -13     1.5       0       1    5.26     1.5    7.23       2    9.36     2.5 
    11.5       3    15.5     3.5    30.8       4    57.8     4.5    82.5       5 
     110     5.5     133       6     138     6.5     141       7     145       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -218     .05   -90.4     .04    15.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -90.4    15.5              178     178     178             .1       .3 
 
CROSS SECTION           
 







  


 


 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 352      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      24 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -248       7    -241       6    -234       5    -227     4.5    -149     4.5 
    -117       5   -87.3     4.5   -70.2       4   -61.3       3   -57.3     2.5 
   -34.5       2   -30.1     1.5   -27.3       1   -5.75       1       0     .95 
    5.57       1    8.96     1.5    13.8       2      24       3    34.3       4 
      41       5    55.9       6    71.7       7    88.9       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -248     .05   -57.3     .04    13.8     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -57.3    13.8               29      29      29             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 323      
 
INPUT 
Description: US of Hwy Link 
Station Elevation Data    num=      20 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -162       7    -146       6    -131       5   -83.5     4.5   -66.7       4 
   -55.7       3   -38.9     2.5   -33.2       2   -28.9     1.5   -17.7       1 
   -7.04       1       0      .9    7.58       1    11.4     1.5    13.8       2 
    28.8       3    34.8       4    46.1       5    59.9       6    71.1       7 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -162     .05   -38.9     .04    13.8     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -38.9    13.8               50      50      50             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 273      
 
INPUT 
Description: Nth edge of Hwy Link 
Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -24.9      10   -20.4       8   -17.1       6   -15.3       5   -13.2       4 
   -11.2       3   -9.96     2.5    -8.2       2   -6.25     1.5    -1.2       1 
       0     .85     1.2       1     5.8     1.5    7.42       2    9.03     2.5 
    10.7       3    13.2       4    15.6       5    17.2       6    20.2       8 
    23.7      10 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -24.9     .06    -8.2     .04    7.42     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -8.2    7.42               15      15      15             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 258      
 
INPUT 
Description: Sth edge of Hwy Link 







  


 


Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -24.9      10   -20.4       8   -17.1       6   -15.3       5   -13.2       4 
   -11.2       3   -9.96     2.5    -8.2       2   -6.25     1.5      -2       1 
       0     .83       2       1     5.8     1.5    7.42       2    9.03     2.5 
    10.7       3    13.2       4    15.6       5    17.2       6    20.2       8 
    23.7      10 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -24.9     .06    -8.2     .04    7.42     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -8.2    7.42               43      43      43             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 215      
 
INPUT 
Description: Sth edge of Hwy Link 
Station Elevation Data    num=      20 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -194       6    -186       5    -180       4    -178     3.5    -175       4 
    -154     4.5     -88     4.5   -44.4       4   -39.1     3.5   -35.1       3 
   -22.7     2.5   -9.16       2   -4.73     1.5       0      .8    5.58     1.5 
    9.98       2    15.8       3    27.9       4    38.7       5    53.6       6 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -194     .05   -22.7     .04    9.98     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -22.7    9.98              215     215     215             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 0        
 
INPUT 
Description: Sth edge of Hwy Link 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -288       6    -281       5    -274       4    -244     4.5    -201     4.5 
    -172       4    -157     3.5    -154       3    -148       2    -139     1.5 
    -117     1.5     -84       2     -69       3   -61.4     3.5   -55.6     3.5 
   -41.2       3   -36.1     2.5     -26       2   -14.7     1.5    -7.9       1 
       0      .5    4.19       1    5.68     1.5    6.47       2    7.25     2.5 
     8.9     3.5    12.9       4    42.6     4.5    60.9       5    85.8       6 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -288     .05     -26     .04    6.47     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -26    6.47              215     215     215             .1       .3 
 
                                                                                 
 
SUMMARY OF MANNING'S N VALUES  
 
River:South Tributary  
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 .                    3277              .035      .033      .035  
 .                    2465               .05       .04       .05  
 .                    1713               .05       .04       .05  
 .                    856                .05       .04       .05  
 .                    665                .05       .04       .05  







  


 


 .                    411                .05       .04       .05  
 .                    301                .05       .04       .05  
 .                    276                .06       .04       .06  
 .                    266          Bridge                       
 .                    256                .06       .04       .06  
 .                    234                .05       .04       .05  
 .                    122                .05       .04       .05  
 .                    0                  .05       .04       .05  
                                                                  
 
River:Spring Creek     
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 US of Jn             3340              .035      .033      .035  
 US of Jn             2740              .035      .033      .035  
 US of Jn             2086               .05       .04       .05  
 US of Jn             1841               .05       .04       .05  
 US of Jn             1595               .05       .04       .05  
 US of Jn             1193               .05       .04       .05  
 US of Jn             1038               .05       .04       .05  
 US of Jn             933                .05       .04       .05  
 US of Jn             896.5              .05       .04       .05  
 US of Jn             886.5              .06       .04       .06  
 US of Jn             876.5        Bridge                       
 US of Jn             866.5              .06       .04       .06  
 US of Jn             837.5              .05       .04       .05  
 US of Jn             669                .05       .04       .05  
 US of Jn             437                .05       .04       .05  
 US of Jn             0                  .05       .04       .05  
 US of Wallarah C     530                .05       .04       .05  
 US of Wallarah C     352                .05       .04       .05  
 US of Wallarah C     323                .05       .04       .05  
 US of Wallarah C     273                .06       .04       .06  
 US of Wallarah C     258                .06       .04       .06  
 US of Wallarah C     215                .05       .04       .05  
 US of Wallarah C     0                  .05       .04       .05  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: South Tributary  
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 .                    3277               812       812       812  
 .                    2465               752       752       752  
 .                    1713               857       857       857  
 .                    856                191       191       191  
 .                    665                254       254       254  
 .                    411                110       110       110  
 .                    301                 25        25        25  
 .                    276                 20        20        20  
 .                    266          Bridge                         
 .                    256                 22        22        22  
 .                    234                112       112       112  
 .                    122                112       112       112  
 .                    0                    0         0         0  
                                                                  
 
River: Spring Creek     
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 US of Jn             3340               600       600       600  
 US of Jn             2740               652       652       652  
 US of Jn             2086               245       245       245  
 US of Jn             1841               246       246       246  
 US of Jn             1595               402       402       402  
 US of Jn             1193               155       155       155  
 US of Jn             1038               105       105       105  
 US of Jn             933               36.5      36.5      36.5  







  


 


 US of Jn             896.5               10        10        10  
 US of Jn             886.5               20        20        20  
 US of Jn             876.5        Bridge                         
 US of Jn             866.5               29        29        29  
 US of Jn             837.5            168.5     168.5     168.5  
 US of Jn             669                232       232       232  
 US of Jn             437                437       437       437  
 US of Jn             0                    0         0         0  
 US of Wallarah C     530                178       178       178  
 US of Wallarah C     352                 29        29        29  
 US of Wallarah C     323                 50        50        50  
 US of Wallarah C     273                 15        15        15  
 US of Wallarah C     258                 43        43        43  
 US of Wallarah C     215                215       215       215  
 US of Wallarah C     0                  215       215       215  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: South Tributary  
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 .                    3277            .1        .3  
 .                    2465            .1        .3  
 .                    1713            .1        .3  
 .                    856             .1        .3  
 .                    665             .1        .3  
 .                    411             .1        .3  
 .                    301             .3        .5  
 .                    276             .3        .5  
 .                    266      Bridge               
 .                    256             .3        .5  
 .                    234             .1        .3  
 .                    122             .1        .3  
 .                    0               .1        .3  
                                                        
River: Spring Creek     
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 US of Jn             3340            .1        .3  
 US of Jn             2740            .1        .3  
 US of Jn             2086            .1        .3  
 US of Jn             1841            .1        .3  
 US of Jn             1595            .1        .3  
 US of Jn             1193            .1        .3  
 US of Jn             1038            .1        .3  
 US of Jn             933             .1        .3  
 US of Jn             896.5           .1        .3  
 US of Jn             886.5           .3        .5  
 US of Jn             876.5    Bridge               
 US of Jn             866.5           .3        .5  
 US of Jn             837.5           .1        .3  
 US of Jn             669             .1        .3  
 US of Jn             437             .1        .3  
 US of Jn             0               .1        .3  
 US of Wallarah C     530             .1        .3  
 US of Wallarah C     352             .1        .3  
 US of Wallarah C     323             .3        .5  
 US of Wallarah C     273             .3        .5  
 US of Wallarah C     258             .3        .5  
 US of Wallarah C     215             .1        .3  
 US of Wallarah C     0               .1        .3  
  







  


 


POSTDEVELOPMENT CONDITIONS 
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PROJECT DATA 
Project Title: W2CP Rail Siding Post Dev 
Project File : W2CPRailSidingPo.prj 
Run Date and Time: 28/03/2016 4:22:58 PM 
 
Project in SI units 
 
Project Description: 
Flood Impacts Assessment 
 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Plan 02 
Plan File : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPo.p02 
 
           Geometry Title: Spring Creek 
           Geometry File : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPo.g01 
 
           Flow Title    : 100 year ARI 
           Flow File     : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPo.f01 
 
Plan Summary Information: 
Number of:  Cross Sections =   36    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    4    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.003  
    Critical depth calculation tolerance =  0.003  
    Maximum number of iterations         =  20  
    Maximum difference tolerance         =  0.1  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Subcritical Flow 
 
 
                                                                                 
 
FLOW DATA 
 
Flow Title: 100 year ARI 







  


 


Flow File : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPo.f01 
 
Flow Data (m3/s) 
                                                              
  River           Reach           RS                   PF 1   
  South Tributary .               3277                 12.3   
  South Tributary .               2465                 28.7   
  South Tributary .               1713                   39   
  South Tributary .               856                  55.6   
  South Tributary .               665                    57   
  South Tributary .               411                    58   
  South Tributary .               301                    59   
  South Tributary .               276                    59   
  South Tributary .               256                    59   
  South Tributary .               234                    59   
  South Tributary .               122                    59   
  South Tributary .               0                      59   
  Spring Creek    US of Jn        3340                    7   
  Spring Creek    US of Jn        2740                 14.2   
  Spring Creek    US of Jn        2086                 19.1   
  Spring Creek    US of Jn        1841                   57   
  Spring Creek    US of Jn        1595                   58   
  Spring Creek    US of Jn        1193                   59   
  Spring Creek    US of Jn        1038                 61.1   
  Spring Creek    US of Jn        933                  61.1   
  Spring Creek    US of Jn        896.5                61.1   
  Spring Creek    US of Jn        886.5                61.1   
  Spring Creek    US of Jn        866.5                61.1   
  Spring Creek    US of Jn        837.5                61.1   
  Spring Creek    US of Jn        669                   148   
  Spring Creek    US of Jn        437                   148   
  Spring Creek    US of Jn        0                     205   
  Spring Creek    US of Wallarah C530                   205   
  Spring Creek    US of Wallarah C352                   205   
  Spring Creek    US of Wallarah C323                   205   
  Spring Creek    US of Wallarah C273                   205   
  Spring Creek    US of Wallarah C258                   205   
  Spring Creek    US of Wallarah C215                   203   
  Spring Creek    US of Wallarah C0                     203   
                                                              
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 Downstream      
                                                                                                         
  Spring Creek    US of Wallarah CPF 1                                                Normal S = 0.001   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Spring Creek 
Geometry File : e:\G Herman & Associates\Jobs\16049 - Wallarah 2 Coal Project Rail\HEC RAS 
Model\W2CPRailSidingPo.g01 
 
Reach Connection Table 
                                                                                  
  River            Reach               Upstream Boundary    Downstream Boundary   
                                                                                  
  South Tributary  .                                          Jn1                 
  Spring Creek     US of Jn                                   Jn1                 
  Spring Creek     US of Wallarah C     Jn1                                       
                                                                                  
 
JUNCTION INFORMATION 
 
Name: Jn1              
Description:  
Energy computation Method 
 
    Length across Junction             Tributary 
     River           Reach               River           Reach        Length   Angle 







  


 


Spring Creek    US of Jn         to Spring Creek    US of Wallarah C       0       0 
South Tributary .                to Spring Creek    US of Wallarah C       0       0 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 3277     
 
INPUT 
Description: Top DS of Fwy 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -119      33     -80      31     -57      30     -17      29     -11    28.5 
      -6      28       0    27.5       4      28       6    28.5      12      29 
      31      30      36      31      59      33 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -119    .035     -17    .033      12    .035 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -17      12              812     812     812             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 2465     
 
INPUT 
Description: Jn Trib 3c 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -192      25    -102      23     -85      22     -68      21     -56    20.5 
     -48      20       0    19.5    46.5      20      59    20.5      70      21 
      89      22     111      23     147      25 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -192     .05     -56     .04      59     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -56      59              752     752     752             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 1713     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -119      17     -80      15     -57      14     -17      13     -11    12.5 
      -6      12       0    11.5       4      12       6    12.5      12      13 
      31      14      36      15      59      17 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -119     .05     -17     .04      12     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -17      12              857     857     857             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 856      
 
INPUT 
Description: Jn Trib 3e 







  


 


Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -119    11.5     -80     9.5     -57     8.5     -17     7.5     -11       7 
      -6     6.5       0       6       4     6.5       6       7      12     7.5 
      31     8.5      36     9.5      59    11.5 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -119     .05     -17     .04      12     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -17      12              191     191     191             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 665      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      15 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
     -76     8.5   -57.6     7.5   -47.1       7   -37.6     6.5     -26       6 
   -16.8     5.5    -7.3       5       0     4.5    12.7       5    20.9     5.5 
    23.6       6    28.2     6.5    36.6       7    54.4     7.5   103.5     8.5 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
     -76     .05   -16.8     .04    20.9     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -16.8    20.9              254     254     254             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 411      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      15 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
     -76       8   -57.6       7   -47.1     6.5   -37.6       6     -26     5.5 
   -16.8       5    -7.3     4.5       0       4    12.7     4.5    20.9       5 
    23.6     5.5    28.2       6    36.6     6.5    54.4       7   103.5       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
     -76     .05   -16.8     .04    20.9     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -16.8    20.9              110     110     110             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 301      
 
INPUT 
Description: US of Bridge 1 
Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -177       9    -155       8    -127       7   -98.7     6.5   -60.4       6 
   -42.5     5.5   -31.7       5   -25.9     4.5   -19.6       4   -3.07     3.5 
       0     3.4    4.37     3.5    27.7       4    47.6     4.5    53.6       5 
    58.4     5.5    74.1       6    91.4     6.5     103       7     140       8 
     165       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -177     .05   -42.5     .04    58.4     .05 







  


 


 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -42.5    58.4               25      25      25             .3       .5 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 276      
 
INPUT 
Description: West edge Bridge 1 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
  -148.6       8   -29.7       7   -21.6       5     -20       4   -18.8     3.5 
   -4.37     3.1       0       3    2.49     3.1     3.8     3.5    23.7       4 
    27.3       5    35.1       7   112.7       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
  -148.6     .06   -18.8     .04    23.7     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -18.8    23.7               20      20      20             .3       .5 
 
BRIDGE                  
 
 
RIVER: South Tributary  
REACH: .                  RS: 266      
 
INPUT 
Description: Existing Bridge 1 
Distance from Upstream XS =       5 
Deck/Roadway Width        =      10 
Weir Coefficient          =     1.7 
Upstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500       9       0     -20     8.7       0     -20     8.7     7.7 
      21     8.6     7.6      21     8.6       0     500     8.4       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
  -148.6       8   -29.7       7   -21.6       5     -20       4   -18.8     3.5 
   -4.37     3.1       0       3    2.49     3.1     3.8     3.5    23.7       4 
    27.3       5    35.1       7   112.7       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
  -148.6     .06   -18.8     .04    23.7     .06 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -18.8    23.7             .3       .5 
 
Downstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500       9       0     -20     8.7       0     -20     8.7     7.7 
      21     8.6     7.6      21     8.6       0     500     8.4       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -153       8   -31.2       7   -20.3       5   -17.6       4   -14.1     3.5 
   -7.72       3       0     2.8    1.54       3    20.5     3.5      25       4 
    27.1       5    32.8       7   107.9       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -153     .06   -17.6     .04      25     .06 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 







  


 


         -17.6      25             .3       .5 
 
Upstream Embankment side slope              =       0 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .98 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Piers =  2  
 
Pier Data 
Pier Station     Upstream=   -10.1    Downstream=   -10.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
 
Pier Data 
Pier Station     Upstream=     5.1    Downstream=     5.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 256      
 
INPUT 
Description: East edge Bridge 1 
Station Elevation Data    num=      13 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -153       8   -31.2       7   -20.3       5   -17.6       4   -14.1     3.5 
   -7.72       3       0     2.8    1.54       3    20.5     3.5      25       4 
    27.1       5    32.8       7   107.9       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -153     .06   -17.6     .04      25     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -17.6      25               12      12      12             .3       .5 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 244      
 
INPUT 







  


 


Description: CL New Bridge 1 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -107     8.1   -89.4     7.1   -52.8     6.1   -29.3     5.6   -19.7     5.1 
   -16.2     4.6   -13.3     4.1   -11.3     3.6   -7.77     3.1   -4.88     2.6 
   -3.31     2.5   -2.88     1.4       0     1.3    2.09     1.5    2.83     2.4 
    4.68     2.6    10.7     3.1    16.6     3.6    24.3     4.1    34.4     4.6 
      48     5.1    65.1     5.6    72.4     6.1    82.5     7.1      95     8.1 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -107     .05   -11.3     .04    16.6     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -11.3    16.6               20      20      20             .1       .3 
 
BRIDGE                  
 
 
RIVER: South Tributary  
REACH: .                  RS: 234      
 
INPUT 
Description: Existing Bridge 1 
Distance from Upstream XS =       5 
Deck/Roadway Width        =      10 
Weir Coefficient          =     1.7 
Upstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500       9       0     -20     8.7       0     -20     8.7     7.7 
      21     8.6     7.6      21     8.6       0     500     8.4       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -107     8.1   -89.4     7.1   -52.8     6.1   -29.3     5.6   -19.7     5.1 
   -16.2     4.6   -13.3     4.1   -11.3     3.6   -7.77     3.1   -4.88     2.6 
   -3.31     2.5   -2.88     1.4       0     1.3    2.09     1.5    2.83     2.4 
    4.68     2.6    10.7     3.1    16.6     3.6    24.3     4.1    34.4     4.6 
      48     5.1    65.1     5.6    72.4     6.1    82.5     7.1      95     8.1 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -107     .05   -11.3     .04    16.6     .05 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -11.3    16.6             .1       .3 
 
Downstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500       9       0     -20     8.7       0     -20     8.7     7.7 
      21     8.6     7.6      21     8.6       0     500     8.4       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -107     7.9   -89.4     6.9   -52.8     5.9   -29.3     5.4   -19.7     4.9 
   -16.2     4.4   -13.3     3.9   -11.3     3.4   -7.77     2.9   -4.88     2.4 
   -3.31     2.3   -2.88     1.2       0     1.1    2.09     1.3    2.83     2.2 
    4.68     2.4    10.7     2.9    16.6     3.4    24.3     3.9    34.4     4.4 
      48     4.9    65.1     5.4    72.4     5.9    82.5     6.9      95     7.9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -107     .05   -11.3     .04    16.6     .05 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -11.3    16.6             .1       .3 
 
Upstream Embankment side slope              =       0 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .98 







  


 


Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Piers =  2  
 
Pier Data 
Pier Station     Upstream=   -10.1    Downstream=   -10.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
 
Pier Data 
Pier Station     Upstream=     5.1    Downstream=     5.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     .75       0     .75       9 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 224      
 
INPUT 
Description: CL New Bridge 1 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -107     7.9   -89.4     6.9   -52.8     5.9   -29.3     5.4   -19.7     4.9 
   -16.2     4.4   -13.3     3.9   -11.3     3.4   -7.77     2.9   -4.88     2.4 
   -3.31     2.3   -2.88     1.2       0     1.1    2.09     1.3    2.83     2.2 
    4.68     2.4    10.7     2.9    16.6     3.4    24.3     3.9    34.4     4.4 
      48     4.9    65.1     5.4    72.4     5.9    82.5     6.9      95     7.9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -107     .05   -11.3     .04    16.6     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -11.3    16.6              102     102     102             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 122      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      22 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 







  


 


    -154       5   -42.2    4.95   -30.9     4.5   -25.1       4   -17.5     3.5 
   -11.7       3   -8.82     2.5   -5.04       2   -1.21     1.5       0     1.4 
    1.25     1.5    3.08       2    5.56     2.5    8.53       3    11.8     3.5 
    15.4       4    20.5     4.5    34.1       5    60.4     5.5    82.3       6 
      93       7    99.1       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -154     .05   -17.5     .04    11.8     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -17.5    11.8              122     122     122             .1       .3 
 
CROSS SECTION           
 
 
RIVER: South Tributary  
REACH: .                  RS: 0        
 
INPUT 
Description: Jn Spring Creek 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -218       7    -214       6    -199       5    -175     4.5    -111     4.5 
   -94.1       4   -90.4     3.5   -87.9       3   -84.3     2.5   -75.3       2 
   -58.4       2     -50     1.5   -46.2       1   -38.8     1.5   -27.8       2 
     -13     1.5       0       1    5.26     1.5    7.23       2    9.36     2.5 
    11.5       3    15.5     3.5    30.8       4    57.8     4.5    82.5       5 
     110     5.5     133       6     138     6.5     141       7     145       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -218     .05   -90.4     .04    15.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -90.4    15.5                0       0       0             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 3340     
 
INPUT 
Description: top 
Station Elevation Data    num=       9 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
     -57      36   -32.9    34.5     -15    33.5    -3.5    33.1       0      33 
     2.8    33.1    20.7    33.5    41.8    34.5      66      36 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
     -57    .035     -15    .033    20.7    .035 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -15    20.7              600     600     600             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 2740     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=       9 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
     -57      26   -32.9    24.5     -15    23.5    -3.5    23.1       0      23 
     2.8    23.1    20.7    23.5    41.8    24.5      66      26 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
     -57    .035     -15    .033    20.7    .035 
 







  


 


Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -15    20.7              652     652     652             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 2086     
 
INPUT 
Description: Jn Trib 2e 
Station Elevation Data    num=       9 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -70.6      18   -38.3      16   -27.8      15    -7.6    14.5       0      14 
     7.9    14.5    13.3      15    30.7      16    79.9      18 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -70.6     .05   -27.8     .04    13.3     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -27.8    13.3              245     245     245             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 1841     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      14 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -124      16   -89.9      15   -61.1      14   -22.2    13.5   -12.3      13 
   -7.99      12   -3.84      11       0    10.5    3.79      11    8.26    11.5 
    33.5      12    46.7      13    60.6      14    95.4      16 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -124     .05   -12.3     .04    33.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -12.3    33.5              246     246     246             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 1595     
 
INPUT 
Description: Jn Nth Trib 2c 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -96.7      14   -81.6      13   -59.1      12   -43.7    11.5   -34.9      11 
   -21.5      10   -10.7      10   -7.24     9.5   -5.36       9       0     8.5 
    9.41       9      28     9.5    32.9      10    43.6      11    55.1      12 
    91.9      14 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -96.7     .05   -10.7     .04    32.9     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -10.7    32.9              402     402     402             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 1193     
 
INPUT 
Description: Intermediate 







  


 


Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -38.6      13   -20.5      11   -17.6      10   -14.2       9   -12.4     8.5 
   -9.77       8   -6.44     7.5   -4.18       7   -2.36     6.5       0       6 
     2.4     6.5    3.86       7    10.4     7.5    28.6     7.5    42.8       8 
    58.2     7.5    62.4       8    70.6       9    84.5      10     104      11 
     142      13 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -38.6     .05   -9.77     .04    62.4     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -9.77    62.4              155     155     155             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 1038     
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -75.8      11   -60.4      10   -52.2       9   -46.3       8   -43.2     7.5 
   -38.1       7     -31     7.5   -24.7       7   -14.3       7   -7.27     6.5 
   -5.55       6       0     5.5    8.31       6    11.2     6.5    15.8       7 
      20     7.5      25       8      33     8.5      51       9      72      10 
      89      11 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -75.8     .05   -38.1     .04    15.8     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -38.1    15.8              105     105     105             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 933      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      17 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -30.2      10   -19.6       8   -16.4       7   -14.5     6.5   -12.7       6 
   -7.83     5.8   -3.55       6    -1.6     5.5       0     5.1     3.6     5.5 
    7.68       6    14.5     5.8    17.9       6    20.8     6.5    30.3       7 
    37.5       8    77.6      10 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -30.2     .05   -12.7     .04    17.9     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -12.7    17.9             36.5    36.5    36.5             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 896.5    
 
INPUT 
Description: US of Bridge 2 
Station Elevation Data    num=      17 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -26.6      10   -22.8       9   -20.4       8   -19.2     7.5   -18.3       7 
   -14.2     6.5   -7.14       6   -1.09     5.5       0       5    2.25     5.5 
    5.09       6      13     6.5    17.7       7    21.4     7.5    26.9       8 
    44.2       9    68.8      10 







  


 


 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -26.6     .05   -14.2     .04      13     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -14.2      13               10      10      10             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 886.5    
 
INPUT 
Description: West side of Bridge 2 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -117      11   -37.3      10   -23.5       9   -14.8       7   -13.2     6.5 
   -10.1       6   -6.19     5.5   -.729       5       0     4.9    2.48       5 
    11.3     5.5      12       6    12.7     6.5    13.7       7    18.6       9 
   149.1       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -117     .06   -10.1     .04      12     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -10.1      12               20      20      20             .3       .5 
 
BRIDGE                  
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 876.5    
 
INPUT 
Description: Existing Bridge 2 
Distance from Upstream XS =       5 
Deck/Roadway Width        =      10 
Weir Coefficient          =     1.7 
Upstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500    10.7       0   -10.2    10.5       0   -10.2    10.5     9.5 
    10.7    10.4     9.4    10.7    10.4       0     500    10.2       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -117      11   -37.3      10   -23.5       9   -14.8       7   -13.2     6.5 
   -10.1       6   -6.19     5.5   -.729       5       0     4.9    2.48       5 
    11.3     5.5      12       6    12.7     6.5    13.7       7    18.6       9 
   149.1       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -117     .06   -10.1     .04      12     .06 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -10.1      12             .3       .5 
 
Downstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500    10.7       0   -10.2    10.5       0   -10.2    10.5     9.5 
    10.7    10.4     9.4    10.7    10.4       0     500    10.2       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -133      11     -76      10   -30.1       9   -13.9       7   -12.4     6.5 
   -9.84       6   -7.39     5.5   -1.06       5       0     4.8    10.8       5 
    13.7     5.5      15       6      16     6.5    17.2       7    44.7       8 







  


 


   106.3       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -133     .06   -9.84     .04      15     .06 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -9.84      15             .3       .5 
 
Upstream Embankment side slope              =       0 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .98 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Piers =  2  
 
Pier Data 
Pier Station     Upstream=    -3.5    Downstream=    -3.5 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
 
Pier Data 
Pier Station     Upstream=     3.8    Downstream=     3.8 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 866.5    
 
INPUT 
Description: East side of Bridge 2 
Station Elevation Data    num=      16 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -133      11     -76      10   -30.1       9   -13.9       7   -12.4     6.5 
   -9.84       6   -7.39     5.5   -1.06       5       0     4.8    10.8       5 
    13.7     5.5      15       6      16     6.5    17.2       7    44.7       8 
   106.3       9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -133     .06   -9.84     .04      15     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -9.84      15               19      19      19             .3       .5 







  


 


 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 847.5    
 
INPUT 
Description: CL new Bridge 2 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -154     9.1    -121     8.1    -102     7.9   -80.6     7.8   -55.7     7.6 
   -35.3     7.1   -26.5     6.6   -19.3     6.1     -12     5.6   -4.61     5.1 
      -2       5   -.985     4.3       0     4.2    2.81     4.3    3.22     4.7 
    11.9     5.1    17.5     5.6    20.8     6.1    24.5     6.6    28.7     7.1 
      37     7.6    56.1     8.1    69.6     7.8    83.5     8.1    99.7     9.1 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -154     .05   -35.3     .04    28.7     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -35.3    28.7               20      20      20             .1       .3 
 
BRIDGE                  
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 837.5    
 
INPUT 
Description: Existing Bridge 2 
Distance from Upstream XS =       5 
Deck/Roadway Width        =      10 
Weir Coefficient          =     1.7 
Upstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500    10.7       0   -10.2    10.5       0   -10.2    10.5     9.5 
    10.7    10.4     9.4    10.7    10.4       0     500    10.2       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -154     9.1    -121     8.1    -102     7.9   -80.6     7.8   -55.7     7.6 
   -35.3     7.1   -26.5     6.6   -19.3     6.1     -12     5.6   -4.61     5.1 
      -2       5   -.985     4.3       0     4.2    2.81     4.3    3.22     4.7 
    11.9     5.1    17.5     5.6    20.8     6.1    24.5     6.6    28.7     7.1 
      37     7.6    56.1     8.1    69.6     7.8    83.5     8.1    99.7     9.1 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -154     .05   -35.3     .04    28.7     .05 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -35.3    28.7             .1       .3 
 
Downstream  Deck/Roadway Coordinates 
    num=       6 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
    -500    10.7       0   -10.2    10.5       0   -10.2    10.5     9.5 
    10.7    10.4     9.4    10.7    10.4       0     500    10.2       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -154     8.9    -121     7.9    -102     7.7   -80.6     7.6   -55.7     7.4 
   -35.3     6.9   -26.5     6.4   -19.3     5.9     -12     5.4   -4.61     4.9 
      -2     4.8   -.985     4.1       0       4    2.81     4.1    3.22     4.5 
    11.9     4.9    17.5     5.4    20.8     5.9    24.5     6.4    28.7     6.9 
      37     7.4    56.1     7.9    69.6     7.6    83.5     7.9    99.7     8.9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 







  


 


    -154     .05   -35.3     .04    28.7     .05 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
         -35.3    28.7             .1       .3 
 
Upstream Embankment side slope              =       0 horiz. to 1.0 vertical 
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow =     .98 
Elevation at which weir flow begins         =         
Energy head used in spillway design         =         
Spillway height used in design              =         
Weir crest shape                            = Broad Crested 
 
Number of Piers =  2  
 
Pier Data 
Pier Station     Upstream=    -3.5    Downstream=    -3.5 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
 
Pier Data 
Pier Station     Upstream=     3.8    Downstream=     3.8 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       1       0       1      10 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 827.5    
 
INPUT 
Description: CL new Bridge 2 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -154     8.9    -121     7.9    -102     7.7   -80.6     7.6   -55.7     7.4 
   -35.3     6.9   -26.5     6.4   -19.3     5.9     -12     5.4   -4.61     4.9 
      -2     4.8   -.985     4.1       0       4    2.81     4.1    3.22     4.5 
    11.9     4.9    17.5     5.4    20.8     5.9    24.5     6.4    28.7     6.9 
      37     7.4    56.1     7.9    69.6     7.6    83.5     7.9    99.7     8.9 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -154     .05   -35.3     .04    28.7     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -35.3    28.7            158.5   158.5   158.5             .1       .3 
 
CROSS SECTION           
 







  


 


 
RIVER: Spring Creek     
REACH: US of Jn           RS: 669      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      18 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -225       8    -160       7   -68.8     6.5   -46.7       6     -23     5.5 
   -17.3       5   -12.8     4.5     -10       4       0     3.8    11.6       4 
    16.3     4.5    22.7       5    26.5     5.5    30.2       6    34.9     6.5 
     118     6.5     135       7     148       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -225     .05     -23     .04    26.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -23    26.5              232     232     232             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 437      
 
INPUT 
Description: Jn East tributary 
Station Elevation Data    num=      23 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -105       7   -91.3       6     -72       5   -58.4       4   -50.9     3.5 
   -43.4       3     -35     2.5   -22.4       2   -16.4     1.6   -11.7       2 
   -4.77       2       0     1.5    5.46       2    6.62     2.5    7.74       3 
       9     3.5    10.3       4    19.5     4.5      45       5     125     5.5 
     208       6     220     6.5     223       7 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -105     .05   -58.4     .04    10.3     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -58.4    10.3              437     437     437             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Jn           RS: 0        
 
INPUT 
Description: Jn Sth Tributary 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -218       7    -214       6    -199       5    -175     4.5    -111     4.5 
   -94.1       4   -90.4     3.5   -87.9       3   -84.3     2.5   -75.3       2 
   -58.4       2     -50     1.5   -46.2       1   -38.8     1.5   -27.8       2 
     -13     1.5       0       1    5.26     1.5    7.23       2    9.36     2.5 
    11.5       3    15.5     3.5    30.8       4    57.8     4.5    82.5       5 
     110     5.5     133       6     138     6.5     141       7     145       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -218     .05   -90.4     .04    15.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -90.4    15.5                0       0       0             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 530      
 
INPUT 







  


 


Description: Jn Spring Ck and Sth Trib 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -218       7    -214       6    -199       5    -175     4.5    -111     4.5 
   -94.1       4   -90.4     3.5   -87.9       3   -84.3     2.5   -75.3       2 
   -58.4       2     -50     1.5   -46.2       1   -38.8     1.5   -27.8       2 
     -13     1.5       0       1    5.26     1.5    7.23       2    9.36     2.5 
    11.5       3    15.5     3.5    30.8       4    57.8     4.5    82.5       5 
     110     5.5     133       6     138     6.5     141       7     145       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -218     .05   -90.4     .04    15.5     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -90.4    15.5              178     178     178             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 352      
 
INPUT 
Description: Intermediate 
Station Elevation Data    num=      24 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -248       7    -241       6    -234       5    -227     4.5    -149     4.5 
    -117       5   -87.3     4.5   -70.2       4   -61.3       3   -57.3     2.5 
   -34.5       2   -30.1     1.5   -27.3       1   -5.75       1       0     .95 
    5.57       1    8.96     1.5    13.8       2      24       3    34.3       4 
      41       5    55.9       6    71.7       7    88.9       8 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -248     .05   -57.3     .04    13.8     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -57.3    13.8               29      29      29             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 323      
 
INPUT 
Description: US of Hwy Link 
Station Elevation Data    num=      20 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -162       7    -146       6    -131       5   -83.5     4.5   -66.7       4 
   -55.7       3   -38.9     2.5   -33.2       2   -28.9     1.5   -17.7       1 
   -7.04       1       0      .9    7.58       1    11.4     1.5    13.8       2 
    28.8       3    34.8       4    46.1       5    59.9       6    71.1       7 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -162     .05   -38.9     .04    13.8     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -38.9    13.8               50      50      50             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 273      
 
INPUT 
Description: Nth edge of Hwy Link 
Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -24.9      10   -20.4       8   -17.1       6   -15.3       5   -13.2       4 
   -11.2       3   -9.96     2.5    -8.2       2   -6.25     1.5    -1.2       1 







  


 


       0     .85     1.2       1     5.8     1.5    7.42       2    9.03     2.5 
    10.7       3    13.2       4    15.6       5    17.2       6    20.2       8 
    23.7      10 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -24.9     .06    -8.2     .04    7.42     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -8.2    7.42               15      15      15             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 258      
 
INPUT 
Description: Sth edge of Hwy Link 
Station Elevation Data    num=      21 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
   -24.9      10   -20.4       8   -17.1       6   -15.3       5   -13.2       4 
   -11.2       3   -9.96     2.5    -8.2       2   -6.25     1.5      -2       1 
       0     .83       2       1     5.8     1.5    7.42       2    9.03     2.5 
    10.7       3    13.2       4    15.6       5    17.2       6    20.2       8 
    23.7      10 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
   -24.9     .06    -8.2     .04    7.42     .06 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -8.2    7.42               43      43      43             .3       .5 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 215      
 
INPUT 
Description: Sth edge of Hwy Link 
Station Elevation Data    num=      20 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -194       6    -186       5    -180       4    -178     3.5    -175       4 
    -154     4.5     -88     4.5   -44.4       4   -39.1     3.5   -35.1       3 
   -22.7     2.5   -9.16       2   -4.73     1.5       0      .8    5.58     1.5 
    9.98       2    15.8       3    27.9       4    38.7       5    53.6       6 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -194     .05   -22.7     .04    9.98     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
         -22.7    9.98              215     215     215             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Spring Creek     
REACH: US of Wallarah C   RS: 0        
 
INPUT 
Description: Sth edge of Hwy Link 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -288       6    -281       5    -274       4    -244     4.5    -201     4.5 
    -172       4    -157     3.5    -154       3    -148       2    -139     1.5 
    -117     1.5     -84       2     -69       3   -61.4     3.5   -55.6     3.5 
   -41.2       3   -36.1     2.5     -26       2   -14.7     1.5    -7.9       1 
       0      .5    4.19       1    5.68     1.5    6.47       2    7.25     2.5 
     8.9     3.5    12.9       4    42.6     4.5    60.9       5    85.8       6 
 
Manning's n Values        num=       3 







  


 


     Sta   n Val     Sta   n Val     Sta   n Val 
    -288     .05     -26     .04    6.47     .05 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
           -26    6.47              215     215     215             .1       .3 
 
                                                                                 
 
SUMMARY OF MANNING'S N VALUES  
 
River:South Tributary  
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 .                    3277              .035      .033      .035  
 .                    2465               .05       .04       .05  
 .                    1713               .05       .04       .05  
 .                    856                .05       .04       .05  
 .                    665                .05       .04       .05  
 .                    411                .05       .04       .05  
 .                    301                .05       .04       .05  
 .                    276                .06       .04       .06  
 .                    266          Bridge                       
 .                    256                .06       .04       .06  
 .                    244                .05       .04       .05  
 .                    234          Bridge                       
 .                    224                .05       .04       .05  
 .                    122                .05       .04       .05  
 .                    0                  .05       .04       .05  
                                                                  
 
River:Spring Creek     
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 US of Jn             3340              .035      .033      .035  
 US of Jn             2740              .035      .033      .035  
 US of Jn             2086               .05       .04       .05  
 US of Jn             1841               .05       .04       .05  
 US of Jn             1595               .05       .04       .05  
 US of Jn             1193               .05       .04       .05  
 US of Jn             1038               .05       .04       .05  
 US of Jn             933                .05       .04       .05  
 US of Jn             896.5              .05       .04       .05  
 US of Jn             886.5              .06       .04       .06  
 US of Jn             876.5        Bridge                       
 US of Jn             866.5              .06       .04       .06  
 US of Jn             847.5              .05       .04       .05  
 US of Jn             837.5        Bridge                       
 US of Jn             827.5              .05       .04       .05  
 US of Jn             669                .05       .04       .05  
 US of Jn             437                .05       .04       .05  
 US of Jn             0                  .05       .04       .05  
 US of Wallarah C     530                .05       .04       .05  
 US of Wallarah C     352                .05       .04       .05  
 US of Wallarah C     323                .05       .04       .05  
 US of Wallarah C     273                .06       .04       .06  
 US of Wallarah C     258                .06       .04       .06  
 US of Wallarah C     215                .05       .04       .05  
 US of Wallarah C     0                  .05       .04       .05  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: South Tributary  
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 .                    3277               812       812       812  
 .                    2465               752       752       752  
 .                    1713               857       857       857  
 .                    856                191       191       191  







  


 


 .                    665                254       254       254  
 .                    411                110       110       110  
 .                    301                 25        25        25  
 .                    276                 20        20        20  
 .                    266          Bridge                         
 .                    256                 12        12        12  
 .                    244                 20        20        20  
 .                    234          Bridge                         
 .                    224                102       102       102  
 .                    122                122       122       122  
 .                    0                    0         0         0  
                                                                  
 
River: Spring Creek     
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 US of Jn             3340               600       600       600  
 US of Jn             2740               652       652       652  
 US of Jn             2086               245       245       245  
 US of Jn             1841               246       246       246  
 US of Jn             1595               402       402       402  
 US of Jn             1193               155       155       155  
 US of Jn             1038               105       105       105  
 US of Jn             933               36.5      36.5      36.5  
 US of Jn             896.5               10        10        10  
 US of Jn             886.5               20        20        20  
 US of Jn             876.5        Bridge                         
 US of Jn             866.5               19        19        19  
 US of Jn             847.5               20        20        20  
 US of Jn             837.5        Bridge                         
 US of Jn             827.5            158.5     158.5     158.5  
 US of Jn             669                232       232       232  
 US of Jn             437                437       437       437  
 US of Jn             0                    0         0         0  
 US of Wallarah C     530                178       178       178  
 US of Wallarah C     352                 29        29        29  
 US of Wallarah C     323                 50        50        50  
 US of Wallarah C     273                 15        15        15  
 US of Wallarah C     258                 43        43        43  
 US of Wallarah C     215                215       215       215  
 US of Wallarah C     0                  215       215       215  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: South Tributary  
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 .                    3277            .1        .3  
 .                    2465            .1        .3  
 .                    1713            .1        .3  
 .                    856             .1        .3  
 .                    665             .1        .3  
 .                    411             .1        .3  
 .                    301             .3        .5  
 .                    276             .3        .5  
 .                    266      Bridge               
 .                    256             .3        .5  
 .                    244             .1        .3  
 .                    234      Bridge               
 .                    224             .1        .3  
 .                    122             .1        .3  
 .                    0               .1        .3  
                                                        
River: Spring Creek     
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 US of Jn             3340            .1        .3  







  


 


 US of Jn             2740            .1        .3  
 US of Jn             2086            .1        .3  
 US of Jn             1841            .1        .3  
 US of Jn             1595            .1        .3  
 US of Jn             1193            .1        .3  
 US of Jn             1038            .1        .3  
 US of Jn             933             .1        .3  
 US of Jn             896.5           .1        .3  
 US of Jn             886.5           .3        .5  
 US of Jn             876.5    Bridge               
 US of Jn             866.5           .3        .5  
 US of Jn             847.5           .1        .3  
 US of Jn             837.5    Bridge               
 US of Jn             827.5           .1        .3  
 US of Jn             669             .1        .3  
 US of Jn             437             .1        .3  
 US of Jn             0               .1        .3  
 US of Wallarah C     530             .1        .3  
 US of Wallarah C     352             .1        .3  
 US of Wallarah C     323             .3        .5  
 US of Wallarah C     273             .3        .5  
 US of Wallarah C     258             .3        .5  
 US of Wallarah C     215             .1        .3  
 US of Wallarah C     0               .1        .3  
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DISCLAIMER 


Pacific Environment acts in all professional matters as a faithful advisor to the Client and exercises all 


reasonable skill and care in the provision of its professional services. 


Reports are commissioned by and prepared for the exclusive use of the Client. They are subject to and 


issued in accordance with the agreement between the Client and Pacific Environment. Pacific 


Environment is not responsible for any liability and accepts no responsibility whatsoever arising from the 


misapplication or misinterpretation by third parties of the contents of its reports. 


Except where expressly stated, Pacific Environment does not attempt to verify the accuracy, validity or 


comprehensiveness of any information supplied to Pacific Environment for its reports. 


Reports cannot be copied or reproduced in whole or part for any purpose without the prior written 


agreement of Pacific Environment. 


Where site inspections, testing or fieldwork have taken place, the report is based on the information 


made available by the client or their nominees during the visit, visual observations and any subsequent 


discussions with regulatory authorities. The validity and comprehensiveness of supplied information has 


not been independently verified and, for the purposes of this report, it is assumed that the information 


provided to Pacific Environment is both complete and accurate. It is further assumed that normal 


activities were being undertaken at the site on the day of the site visit(s), unless explicitly stated 


otherwise. 
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EXECUTIVE SUMMARY 


OVERVIEW 


The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent under Division 4.1 of 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act), for the Wallarah 2 Coal 


Project (the Project).  The Project has been subject to the assessment process under Division 4.1 of Part 


4 of the EP&A Act, including a review by the Planning Assessment Commission (PAC).  In June 2014, the 


PAC concluded that ‘if the recommendations concerning improved strategies to avoid, mitigate or 


manage the predicted impacts of the project are adopted, then there is merit in allowing the project 


to proceed’.   


Following the review by the PAC, the Tooheys Road Site was re-designed to avoid land use conflicts 


with third parties.  The changes to the design of the Tooheys Road Site (the Amendment) include: 


 Removal of the previously proposed rail loop; 


 Re-location of the rail spur and train load out facility to the eastern side of the Main Northern Rail 


Line; and 


 A conveyor system to deliver product coal from the stockpile to the new train load out facility.   


Whilst all other aspects of the Project are unchanged from the original proposal, this updated 


assessment assesses emissions from all proposed operations (see Section 6.2). 


To give effect to the proposed changes to the Project, WACJV is seeking an amendment to the 


Development Application (DA) under clause 55 of the Environmental Planning and Assessment 


Regulation 2000.  This report forms part of the Amendment Document being prepared by Hansen Bailey 


to support the application to amend the DA.   


This report assesses the air quality and greenhouse gas emissions due to the all operations that form part 


of the Project, and where necessary, recommends additional management and mitigation measures 


to ameliorate these impacts.   


MODIFIED EMISSIONS AND MODELLING 


Fugitive dust emissions are expected during construction, and from coal handling and stockpiling at the 


Tooheys Road site during operations.  This air quality and greenhouse gas assessment (AQGHGA) 


presents an update of the previous AQGHGA (PAEHolmes, 2012) Consistent with the previous 


AQGHGA, emissions at the Buttonderry Site will occur from the ventilation shaft, and will include 


particulate matter and potentially odour.  The key pollutant assessed from the flaring of methane in the 


previous assessment is oxides of nitrogen (NOx). As there has been no change to the ventilation shaft, 


proposed flaring or use of on-site power generators, odour and NOx have not been reassessed.  


Discrete receptor locations have been modelled using the same locations as the previous assessment, 


with the addition of 10 further receptors in the proximity of the re-located rail spur.  Meteorological data 


used in the modelling has also been kept consistent with the previous assessment.   


An Environmental Monitoring Program for the Project commenced in 1996 providing monthly averages 


of dust fallout and 24-hour average TSP and PM10 concentrations.  The monitoring data have been 


updated and consistent with the previous assessment, the monitoring data collected for the Project has 


been used as background concentrations for TSP, PM10 and dust deposition in the region in order to 


perform a cumulative assessment. Annual average concentrations of dust deposition, TSP and PM10 -


remain generally below the relevant air quality goals.   


Dispersion modelling has been used to predict ground level concentrations (glcs) of key pollutants 


associated with the Project.  Revised dust emissions during operations have been estimated by 







 


 


Job ID 20803 | AQU-NW-004-20803 v 


Wallarah 2 Air Quality and Greenhouse Gas Assessment R4.docx 


analysing the activities taking place for the Project, including those associated with the proposed new 


coal transport and load-out activities.  Maximum annual predicted TSP, PM10, PM2.5 and dust deposition 


concentrations are presented for a maximum production scenario of 5 Mtpa product coal, consistent 


with the previous assessment.  


The previous assessment determined the maximum 24-hour concentrations based on the modelling of 


a maximum daily production scenario. For the purposes of this assessment, the maximum 24-hour 


average concentrations have been estimated by calculating the ratio of the maximum 24-hour 


average concentrations from the modelling of the maximum annual production scenario and the 


maximum daily production scenarios and applying this to the results from this assessment from the 


maximum annual production scenario.  These ratios have been applied at all receptor sites for PM10 


and PM2.5 under the current assessment.  


The results of the dispersion modelling indicate that the predicted incremental glcs for PM10, PM2.5, TSP 


and dust deposition at the closest residential receptors are all below the impact assessment criteria.  


The highest predicted glcs occur at the closest residence to the north of the site (assessment location 


P11). 


The estimated emissions for construction are 84%, 48% and 22% of the emissions estimated to occur 


during operation of the Project for TSP, PM10 and PM2.5 respectively.  Therefore compliance with air 


quality goals during the operation of the mine would represent compliance during construction.   


A cumulative assessment, incorporating existing background levels, indicates that the Project is unlikely 


to result in any additional exceedances of relevant impact assessment criteria at the neighbouring 


receivers.  


NOx emissions associated with the flaring of methane and use in power generation were calculated 


during the previous air quality impact and greenhouse gas assessment (PAEHolmes, 2012). NOx 


emissions from these sources will not change as a result of the Amendment and have therefore not 


been reassessed.  


GREENHOUSE GAS ASSESSMENT 


A re-assessment of the GHG emissions associated with the revised Project indicates that average 


annual scope 1 emissions would represent approximately 0.04% of Australia’s commitment under the 


Kyoto Protocol (591.5 Mt CO2-e) and a very small portion of global greenhouse emissions.   


The capture and flaring of methane (pre and post mining) will have significant benefits in terms of GHG 


emission reductions, resulting in savings of approximately 8 Mt CO2-e or 54% of Scope 1 emissions, over 


the Project duration.   


AIR QUALITY & GREENHOUSE GAS MANAGEMENT AND MONITORING 


The proposed dust management measures for the Project are based on recommendations outlined in 


the EPA’s Best Practice Report.  


The Project will develop an Energy and Greenhouse Strategy to address interim and long term energy 


and greenhouse management plans and initiatives, including monitoring, reporting and continuous 


improvement.   


The existing monitoring network will be reviewed and augmented for the operation of the Project and 


would be outlined in an Air Quality & Greenhouse Gas Management Plan for the Project.  It is 


recommended that post commissioning verification of the ventilation shaft emissions is conducted 


once operational, to validate the assumptions presented in this report.  
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1 INTRODUCTION 


The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent under Division 4.1 of 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act) for the Wallarah 2 Coal 


Project (the Project).  The key features of the Project include: 


 A deep underground longwall mine extracting up to 5 million tonnes per annum (Mtpa) of 


export quality thermal coal;  


 The Tooheys Road Site between the M1 Motorway and the Motorway Link Road, which 


includes a portal, coal handling facilities and stockpiles, water and gas management facilities, 


small office buildings, workshop, rail spur, train load out bin and connections to the municipal 


water and sewerage systems;  


 The Buttonderry Site near the intersection of Hue Hue Road and Sparks Road, which includes 


administration offices, bathhouse, personnel access to the mine, ventilation shafts and water 


management structures;  


 The Western Shaft Site in the Wyong State Forest, which includes a downcast ventilation shaft 


and water management structures;  


 An inclined tunnel (or “drift”) from the surface at the Tooheys Road Site to the coal seam 


beneath the Buttonderry Site;  


 Transportation of product coal to the Port of Newcastle by rail; and 


 An operational workforce of approximately 300 full time employees.   


The Project has been subject to the assessment process under Division 4.1 of Part 4 of the EP&A Act, 


including a review by the Planning Assessment Commission (PAC).  In June 2014, the PAC concluded 


that ‘if the recommendations concerning improved strategies to avoid, mitigate or manage the 


predicted impacts of the project are adopted, then there is merit in allowing the project to proceed’.   


Following the review by the PAC, the Tooheys Road Site was re-designed to avoid land use conflicts 


with third parties.  The changes to the Project include: 


 Removal of the previously proposed rail loop; 


 Re-location of the previously proposed rail spur to the eastern side of the Main Northern Rail Line; 


 Re-location of the train load out facility to the eastern side of the Main Northern Rail Line; 


 A conveyor system to deliver product coal from the stockpile to the new train load out facility; and 


 Realignment of the sewer connection 


These proposed changes are referred to as the ‘Amendment’.  All other aspects of the Project remain 


identical to the original proposal.  


To give effect to the proposed changes to the Project, WACJV is seeking an amendment to the 


Development Application (DA) under clause 55 of the Environmental Planning and Assessment 


Regulation 2000.  This report forms part of the “Amendment to Development Application SSD-4974” 


(Amendment Document) being prepared by Hansen Bailey to support the application to amend the 


DA.   


This report assesses the air quality impacts of the Amendment and all other activities of the Project as 


defined above. Where necessary, it recommends additional management and mitigation measures to 


ameliorate these impacts.  


1.1 Revised Layout 


The revised proposed layout of the Tooheys Road Site is shown in Figure 1.1. 
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Figure 1.1: Revised Project Layout – Tooheys Road Site 
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2 LOCAL SETTING 


The closest township to the Project is Blue Haven which is located approximately 0.35 km to the east of 


the closest Project Boundary (see Figure 2.1). The F3 Freeway and Main Northern Railway Line run north 


– south, adjacent to the Project Boundary and forms part of the major road and rail network within the 


region.   


The largest proportion of the Project Boundary is the underground coal extraction area which is mostly 


located beneath the Wyong State Forest and adjacent forested hills, including beneath part of the 


Jilliby SCA which was created in 2003.  In the east of the Project Area is Jilliby Creek which joins Wyong 


River further to the south-east.  Wyong River which borders the southern part of the underground coal 


extraction area enters Tuggerah Lake, a large coastal saltwater lagoon on the Central Coast of NSW to 


the southeast of the Project.   


The Project’s three surface facilities are the Tooheys Road site, Buttonderry Site, and the Western 


Ventilation Shaft site.  The Tooheys Road site is located on the eastern side of the F3 Freeway and in the 


vicinity of Wyong’s industrial estate. The new train load-out facility is located approximately 1.1 km north 


of where the Motorway Link Road overpass crosses the Main Northern Rail Line.  


The Buttonderry Site is located on the western side of the F3 Freeway and within a rural (non-urban 


constrained land zone) residential area.  The Wyong Waste Management Facility is located to the 


immediate northeast of the Buttonderry Site. 


For the purposes of assessing impacts from the Project, discrete assessment locations are selected and 


presented in Table 2.1 and Figure 2.1. These are based on the receptors previously assessed, with the 


addition of a further 10 receptors (P33 to P43). These receptors represent assessment locations in close 


proximity to the surface facilities for the Project.  A list of the assessment locations are presented in 


Appendix A.   
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Table 2.1:  Relevant Receptor Locations 


Receptor ID Easting (m) Northing (m) Elevation (m) 


P1 357855 6322289 25 


P2 357021 6322338 42 


P3 356284 6322807 25 


P4 354803 6322823 48 


P5 353943 6323781 49 


P6 355040 6325280 65 


P7 355524 6325206 55 


P8 355898 6325231 50 


P9 356509 6325499 52 


P10 357203 6326257 42 


P11 356222 6325149 50 


P12 (Blue Haven) 359426 6324622 7 


P13 351245 6322968 19 


P14 351364 6322948 16 


P15 351632 6322985 19 


P16 351783 6322837 30 


P17 351940 6322848 45 


P18 351815 6323743 28 


P19 351054 6323433 34 


P20 351205 6323857 28 


P21 351920 6323989 34 


P22 351795 6322769 31 


P23 351869 6322717 39 


P24 352046 6322637 57 


P25 352248 6322672 57 


P26 352359 6322615 47 


P27 352154 6322523 51 


P28 352245 6322549 49 


P29 352319 6322512 43 


P30 352693 6322395 29 


P31 352562 6322475 31 


P32 352562 6322404 32 


P33 352462 6322452 35 


P34* 361381 6323610 10 


P35* 361587 6323932 21 


P36* 359671 6324160 7 


P37* 359364 6323755 6 


P38* 358556 6328262 24 


P39* 358831 6328322 21 


P40* 358813 6327963 23 


P41* 358926 6326668 41 


P42* 359543 6326914 40 


P43* 359243 6327014 41 


*Receptors not previously assessed 
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Figure 2.1: Local Setting, Relevant Receptor Locations and Monitoring Sites  
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Figure 2.2 shows a pseudo three-dimensional (3D) representation of the local topography in the vicinity 


of the Project.  Vertical exaggeration is applied to emphasise terrain features.   


 


Figure 2.2: Pseudo 3-D representation of regional topography within modelling domain 
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3 AIR QUALITY CRITERIA 


3.1 Emissions to Air 


The potential emissions to air from the Project which require reassessment due to the Amendment are 


summarised as follows: 


 Project activities described in Section 6 have the potential to generate fugitive dust emissions, 


particularly from conveying and stockpiling at the Tooheys Road Site.  Fugitive dust emissions can 


also be expected as a result of bulk earthworks and material handling during construction of the 


Tooheys Road, Buttonderry and Western Ventilation Shaft sites.   


 Greenhouse gases (GHG) such as fugitive methane (CH4) and carbon dioxide (CO2) from the 


combustion of fuel in combustion engines and indirect emissions from the combustion of coal have 


been re-assessed in Section 9.   


Changes to emissions from the Amended Project have been reassessed. These changes include: 


 Removal of the previously proposed rail loop; 


 Re-location of the rail spur and train load out facility to the eastern side of the Main Northern Rail 


Line; and 


 A conveyor system to deliver product coal from the stockpile to the new train load out facility.   


The following activities have not changed and have therefore not been reassessed: 


 Emissions from the ventilation shaft at the Buttonderry Site (mine ventilation air (MVA) will be 


comprised of particulate matter, dilute methane, combustion emissions (from underground mining 


equipment) and potentially other hydrocarbons, which may be odorous.  The ventilation shaft 


emissions are not expected to change as a result of the Amendment. 


 Combustion of diesel in mining equipment will result in emission of coarse and fine fractions of 


particulate matter (PM10 and PM2.5), oxides of nitrogen (NOx), carbon monoxide (CO), sulfur dioxide 


(SO2) and organic compounds.  The mining fleet associated with an underground mine is relatively 


small and emissions from diesel-powered equipment during both construction and operation would 


not result in significant off-site concentrations.  It is noted that, as with the previous assessment, 


emissions of particulate matter from diesel consumption in mining equipment is accounted for in the 


estimates of fugitive emissions for relevant sources (i.e. dozers).   


 The flaring of coal seam methane is a high-temperature oxidation process used to burn waste gases 


containing methane.  Emissions from flaring include unburned hydrocarbons, carbon monoxide 


(CO) and oxides of nitrogen (NOx).  In combustion, gaseous hydrocarbons react with atmospheric 


oxygen to form carbon dioxide (CO2) and water.  The quantities of hydrocarbon emissions 


generated relate to the degree of combustion.  Properly operated flares achieve at least 98% 


combustion efficiency in the flare plume, meaning that hydrocarbon and CO emissions amount to 


less than 2% of hydrocarbons in the gas stream (US EPA, 1995).  Similarly, if operated efficiently, the 


creation of smoke or particles from the flare should be minor. Therefore, the key pollutant from 


flaring is oxides of nitrogen (NOx). NOx emissions from flaring have been modelled in the previous 


assessment. As there is no change to the flaring of the coal seam gas, NOx emissions from this source 


have not been reassessed.  


 Options are being considered for the potential beneficial re-use of methane in on-site power 


generation.  Emissions from the gas engines used in on-site power generation would include 


particulate matter, NOx, CO and SO2.  The emission rates for CO and SO2 are are lower than 
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emissions for NOx, however, the impact assessment criteria for CO and SO2 are higher than NOx 


(NO2).  Therefore, compliance with the NO2 criteria, demonstrates compliance with these other 


criteria.  NOx emissions from on-site power generation have been modelled in the previous 


assessment. As there is no change to the number of gas engines to be used, NOx emissions from this 


source have not been reassessed. 


The following sections provide information on the air quality criteria used to re-assess the impact of dust 


emitted from the Project site.   


3.2 Particulate Matter and Health Effects 


A discussion of Particulate Matter health effects has been provided in Section 4.2 of the previous 


AQGHGA (PAEHolmes, 2012). 


3.3 Oxides of Nitrogen 


NOx emissions have been discussed and assessed in the previous AQGHGA (PAEHolmes, 2012). There 


will be no change to the sources of NOx at the Project associated with the Amendment. Therefore NOx 


has not been reassessed. 


3.4 NSW EPA Impact Assessment Criteria/NEPM Standards 


The air quality assessment criteria relevant for assessing impacts from air pollution have been discussed 


in Section 4.4 of the previous AQGHGA (PAEHolmes, 2012). These criteria are health-based (i.e. they are 


set at levels to protect against health effects) and for PM10 are consistent with the now superseded 


National Environment Protection Measure for Ambient Air Quality (referred to as the Ambient Air-NEPM) 


(NEPC, 1998a).  However, the Approved Methods include other measures of air quality, namely dust 


deposition and TSP which are not stated in the Ambient Air-NEPM. 


In January 2016, the NEPC released an amended Ambient Air-NEPM (NEPC, 2016) to take into account 


the latest scientific evidence about the health impacts of particles. The amendment changed the 


‘advisory reporting standards’ status for annual average and 24-hour average PM2.5 (particulate matter 


with an equivalent aerodynamic diameter of 2.5 µm or less) to ‘standards’, but in absence of any other 


relevant standard/goal, the 2016 NEPM for PM2.5 standards have been used in this report for comparison 


against dispersion modelling results.  


Table 3.1 presents the air quality goals for pollutants that are relevant to this study.  It is important to 


note that the criteria are applied to the cumulative impacts due to the Project and other sources. 


Table 3.1: NSW EPA Air Quality Standards/Goals for Particulate Matter Concentrations 


Pollutant Standard Averaging Period Source 


TSP 90 g/m3 Annual NSW DEC (2005) (assessment criteria) 


PM10 50 g/m3 24-Hour NSW DEC (2005) (assessment criteria) 


30 g/m3 Annual NSW DEC (2005) (assessment criteria) 


PM2.5 25 µg/m3 24-Hour NEPC (2016) 


8 µg/m3 Annual NEPC (2016) 


Nitrogen Dioxide 246 µg/m3 1-Hour NSW DEC (2005) (assessment criteria) 


62 µg/m3 Annual NSW DEC (2005) (assessment criteria) 
Notes: g/m3 – micrograms per cubic metre. 


 


In addition to health impacts, airborne dust also has the potential to cause nuisance effects by 


depositing on surfaces, including vegetation.  Larger particles do not tend to remain suspended in the 


atmosphere for long periods of time and will fall out relatively close to source.  Dust deposition can soil 
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materials and generally degrade aesthetic elements of the environment, and are assessed for 


nuisance or amenity impacts.   


Table 3.2 shows the maximum acceptable increase in dust deposition over the existing dust levels from 


an amenity perspective.  These criteria for dust deposition levels are set to protect against nuisance 


impacts (NSW DEC, 2005). 


Table 3.2: EPA Criteria for Dust (Insoluble Solids) Fallout 


Pollutant Averaging period 
Maximum increase in deposited 


dust level 


Maximum total deposited dust 


level 


Deposited dust Annual 2 g/m2/month 4 g/m2/month 


Notes:  g/m2/month – grams per square metre per month. 


3.5 NSW Department of Planning and Environment Voluntary Land Acquisition and 


Mitigation Policy  


In December 2014, the NSW Department of Planning and Environment (DP&E) released a policy 


relating to voluntary mitigation and land acquisition criteria for air quality and noise (DP&E, 2014).  


The policy sets out voluntary mitigation and land acquisition rights where it is not possible to comply with 


the EPA impact assessment criteria even with the implementation of all reasonable and feasible 


avoidance and/or mitigation measures. 


The voluntary mitigation and acquisition criteria are summarised in Table 3.3 and Table 3.4, respectively. 


The Project has been assessed against these criteria, in addition to the EPA impact assessment criteria 


discussed in Section 6. 


Table 3.3: DP&E particulate matter mitigation criteria 


Pollutant Criterion Averaging Period Application 


TSP 90 g/m3 Annual mean Cumulative impact 


PM10 
50 g/m3 24-hour average Incremental impact(a) 


30 g/m3 Annual mean Cumulative impact 


Deposited dust 
2 g/m2/month Annual mean Incremental impact(a) 


4 g/m2/month Annual mean Cumulative impact 
Note: 


(a) Zero allowable exceedances of the criterion over the life of the development. 


Table 3.4: DP&E particulate matter acquisition criteria 


Pollutant Criterion Averaging Period Application(a) 


TSP 90 g/m3 Annual mean Cumulative impact 


PM10 
50 g/m3 24-hour average Incremental impact(b) 


30 g/m3 Annual mean Cumulative impact 


Deposited dust 
2 g/m2/month Annual mean Incremental impact(b) 


4 g/m2/month Annual mean Cumulative impact 
Notes: 


(a) Voluntary acquisition rights apply where the Project contributes to exceedances of the acquisition criteria at any 


residence or workplace on privately-owned land, or, on more than 25% of any privately-owned land, and a dwelling 


could be built on that land under exiting planning controls. 
(b) Up to five allowable exceedances of the criterion over the life of the development. 


Cumulative impact includes the impact of the Project and all other sources, whilst incremental impact 


refers to the impact of the Project considered in isolation. 


3.6 Other Legislative Requirements 


3.6.1 NSW Action for Air 


The NSW State Plan identifies cleaner air and progress on GHG reductions as priorities.  In 1998, the NSW 


Government implemented a 25 year air quality management plan, Action for Air, for Sydney, 
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Wollongong and the Lower Hunter (DECCW, 2009).  Action for Air is a key strategy for implementing the 


NSW State Plan’s cleaner air goals.  Action for Air seeks to provide long-term ongoing emission 


reductions. It does not target acute and extreme exceedances from events such as bushfires.  The aims 


of Action for Air include: 


 Meeting the national air quality standards for six pollutants as identified in the Ambient Air-NEPM; 


and 


 Reducing the population’s exposure to air pollution, and the associated health costs. 


The six pollutants in the Ambient Air-NEPM include CO, NO2, SO2, lead, ozone and PM10. The main 


pollutants from the Project that are relevant to the Action for Air include PM10 and NO2.  Action for Air 


aims to reduce air emissions to enable compliance with the Ambient Air-NEPM targets to achieve the 


aims described above, with a focus on motor vehicle emissions.  Whilst the Project is not located within 


the areas relevant to the Action for Air plan (i.e. Sydney, Wollongong and the Lower Hunter), the 


Project generally addresses the aims of the Action for Air Plan in the following ways:  


 Potential mitigation measures have been reviewed, and a range of measures have been adopted 


for the Project (see Section 10); 


 Air quality emissions potentially associated with the Project have been quantified (see Section 6); 


and 


 Dispersion modelling has been conducted to predict the impact of these emissions on nearby 


receivers, and assess the effect of the emissions on ambient concentrations which can then be 


compared with the Ambient Air-NEPM goals (see Section 7). 


3.6.2 Protection of the Environment Operations (POEO) Act 1997 


Detail on the applicable emission to air concentration limits from scheduled activities under the 


Protection of the Environment Operations (Clean Air) Regulations 2010 (POEO (Clean Air) Regulation) 


(POEO, 2010) is provided in Section 4.6.2 of the previous AQGHGA (PAEHolmes, 2012). 


3.6.3 The Best Practice Report 


The NSW EPA commissioned the NSW Coal Mining Benchmarking Study: International Best Practice 


Measures to Prevent and/or Minimise Emissions of Particulate Matter from Coal Mining (Donnelly et al., 


2011) (hereafter referred to as the Best Practice Report). 


The Best Practice report provides guidance on controls for reducing emissions and is benchmarked on 


the international best practice for the following activities: 


 Haul roads. 


 Wind erosion of exposed materials and stockpiles. 


 Bulldozing. 


 Blasting. 


 Drilling. 


 Draglines. 


 Loading and dumping overburden. 


 Loading and dumping ROM coal. 


 Monitoring, proactive and reactive management. 


The full set of potential best practice control measures to be adopted by the Project, have been 


summarised in Section 6.3. 


  







 


 


Job Number 20803 | AQU-NW-004-20803   11 


Wallarah 2 Air Quality and Greenhouse Gas Assessment R4.docx 


4 EXISTING ENVIRONMENT 


4.1 Meteorology 


4.1.1 Local Climatic Conditions 


The Bureau of Meteorology (BoM) collects climatic information in the vicinity of the Project.  A range of 


climatic information collected from the Norah Head Automated Weather Station (Norah Head AWS) 


which is located approximately 10 km southeast of the Project is presented in Table 4.1.  Temperature 


and humidity data consist of monthly averages of 9 am and 3 pm readings.  Monthly daily averages of 


maximum and minimum temperatures are also provided.  Rainfall data consist of mean monthly rainfall 


and the average number of rain days per month.  


The annual average maximum and minimum temperatures recorded at the Norah Head AWS are 


22.1°C and 15.1°C respectively. On average, January and February are the hottest months, with 


average maximum temperatures of 25.9°C.  July is the coldest month, with average minimum 


temperature of 9.7°C. 


The annual average relative humidity reading collected at 9.00 am from the Norah Head station is 71% 


and at 3.00 pm the annual average is 65%. The month with the highest relative humidity on average is 


February with 9.00 am and 3.00 pm averages of 78% and 72% respectively.  The month with the lowest 


relative humidity is August with 9.00 am and 3.00 pm averages of 63% and 56% respectively. 


Rainfall data collected at the Norah Head AWS shows that May is the wettest month, with an average 


rainfall of 148 mm over 13.9 rain days.  The average annual rainfall is 1,164.6 mm with an average of 


144.6 rain days. 


Table 4.1: Climate Averages for the Norah Head AWS for 1964-2016 


  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 


9am Mean Dry-bulb and Wet-bulb Temperatures (ºC) and Relative Humidity (%) 


Dry-bulb 22.3 22.4 21.1 19.3 16.2 13.7 12.8 14.5 17.2 19.3 20.0 21.6 18.4 


Humidity 76.0 78.0 76.0 71.0 72.0 72.0 69.0 63.0 64.0 65.0 72.0 72.0 71.0 


3pm Mean Dry-bulb and Wet-bulb Temperatures (ºC) and Relative Humidity (%) 


Dry-bulb 24.0 24.2 23.3 21.2 18.9 16.7 16.1 17.4 19.0 20.3 21.5 23.1 20.5 


Humidity 70.0 72.0 69.0 65.0 64.0 63.0 59.0 56.0 60.0 64.0 68.0 68.0 65.0 


Daily Maximum Temperature (ºC) 


Mean 25.9 25.9 24.9 22.8 20.1 18.0 17.2 18.8 21.0 22.7 23.6 24.8 22.1 


Daily Minimum Temperature (o C) 


Mean 19.6 19.9 18.7 15.8 13.1 11.0 9.7 10.5 12.8 14.9 16.8 18.4 15.1 


Rainfall (mm) 


Mean 86.8 109.9 106.7 136.7 148.0 143.6 88.5 71.6 64.0 54.7 97.4 68.0 1164.6 


Rain days (Number) 


Mean 12.3 12.0 12.9 13.6 13.9 13.7 11.3 9.0 11.4 10.4 12.9 11.2 144.6 


Source: BOM (2016) Climate averages for Station:   061366; Commenced: 1989; Latitude:  33.28 °S; Longitude:  151.58 °E 
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4.1.2 Local Wind Data 


Local meteorological data have been collected at the Tooheys Road Site since 2007.  The 


meteorological station was replaced during 2009 and site specific data were not available for 2009.  


There were also periods from January to March of 2010 and 2013 where the weather station failed 


and/or data was not available. The weather station has been operational since March 2013 with no 


further outages.  


Comparative statistics are shown in Table 4.2 and wind roses for each available year are presented in 


Figure 4.1.  Based on an analysis of data availability during the original assessment (PAEHolmes, 2012), a 


period from July 2010 to June 2011 was chosen for modelling.  To remain consistent with the previous 


assessment, this period has been used for modelling under the current assessment 


On an annual basis, Figure 4.1 shows winds to be mainly from the west, west-southwest and west-


northwest.  The average annual percentage of calms across all years presented is high (winds less than 


0.5 m/s) at 20% with a decrease from 2013 to 2015. This decrease can be attributed to a change in 


wind speed and wind direction sensor after the upgrade of the entire meteorological station at the 


Tooheys Road Site in 2013. The annual average wind speed is 1.6 m/s.  


Table 4.2: Comparative Statistics for Meteorological Data 


Period % Calms Average Wind Speed 


(m/s) 


% Data Recovery (a) 


2007 29 1.7 60% – 70% 


2008 31 1.6 62% 


2009 - - 0% 


2010 25 1.2 80% 


2011 22 1.3 86% 


2012 32 1.2 89% 


2013 7 2.0 71% 


2014 7 2.0 96% 


2015 7 1.9 98% 


July 2010 – June 2011 22 1.3 95% 
Note: (a) based on wind speed/direction 
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Figure 4.1: Annual and seasonal windroses for Tooheys Road weather station 
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4.2 Existing Ambient Air Quality 


Air quality standards and goals refer to pollutant levels which include the contribution from proposed 


projects as well as other sources.  To fully assess impacts against all the relevant air quality standards 


and goals it is necessary to have information or estimates on existing dust concentration and deposition 


levels in the area in which the Project is likely to contribute to dust levels.   


An Environmental Monitoring Program for the Project commenced in 1996 providing monthly averages 


of dust deposition levels.  Dust concentrations were also measured by high volume air samplers (HVAS).  


Air monitoring was discontinued in early 2004 and recommenced in late 2006. All data presented are 


based on data files provided by Wyong Areas Coal Joint Venture, however most data are also largely 


summarised in reports by ERM (ERM, 2008, 2009, 2010, 2011, 2012 and 2013). Available data 


commencing in 1999 from the two relevant HVAS and eight (later six) dust deposition gauges are 


provided below.   


The locations of the current monitoring sites in place for the mine operations are shown on Figure 2.1 


and include: 


 Two HVASs measuring PM10 on a one day in six cycle; 


 Two HVASs measuring total suspended particles (TSP) on a one day in six cycle; and 


 Six dust deposition gauges.  


The HVASs are located near each of the Tooheys Road and Buttonderry sites.  Dust deposition gauges 


are located near the Tooheys Road and Buttonderry sites and also representative of nearby residential 


areas.   


4.2.1 PM10 and TSP Concentrations 


HVAS C is located at the Buttonderry Site and HVAS E at the Tooheys Road Site.  The HVAS monitoring 


results will include all background sources relevant to that location, including any contribution which 


may occur from local activities.  Concentrations of 24-hour PM10 above the goal of 50 µg/m3 are 


measured on occasion, often associated with bushfires, dust storms or dry, hot conditions.   


A summary of the monitoring data is presented in Table 4.3.  There was a gap of monitoring data 


collection between 2003 to 2006. HVAS C was damaged by lightning which caused data loss between 


April 2015 to October 2015. Since the recommencement of monitoring in September 2006 to date 


(December 2015) these data are 68% complete (HVAS C) and 77% - 79% complete (HVAS E).  TSP data 


are unavailable at HVAS C from April 2012 when the filter was swapped to HVAS C PM10. 


Annual average concentrations of PM10 are generally below the relevant air quality goals for the 


monitoring period.  Exceedances of the annual average PM10 goal of 30 µg/m3 were recorded in 2002 


and 2006. In 2002, the annual average PM10 concentration was based on data collected over 


November and December only, a period impacted by bushfires.  During 2006 a large number of nearby 


regions all experienced an increased number of 24-hour PM10 exceedances which may be attributed to 


bushfires towards the end of the year (DECC, 2007). The average annual PM10 over both monitoring sites 


for the monitoring period is 17 µg/m3.   


Table 4.3 also provides a summary of the annual average TSP concentration data collected at these 


sites.  Monitoring results show that from 1999 to 2015 there have been no recorded exceedances of the 


EPA impact average assessment criterion for TSP of 90 µg/m3.  The highest annual average TSP was 64 


µg/m3 measured in 2002 by HVAS C and 61 µg/m3 also measured in 2002 by HVAS E.  The average 


annual TSP concentrations across both HVAS monitors over all monitoring data available is 33 µg/m3. 







 


 


Job Number 20803 | AQU-NW-004-20803   18 


Wallarah 2 Air Quality and Greenhouse Gas Assessment R4.docx 


  


Figure 4.2: 24-hour average and rolling annual 24-hour average PM10 concentrations for November 2006 


to December 2015 
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Table 4.3: Summary of PM10 and TSP concentrations (g/m3) 


Year HVAS C HVAS E 


 


PM10  


Annual Ave 


PM10  


Maximum 24-


hour average 


Days above 


criteria (a) 


TSP  


Annual Ave 


PM10  


Annual Ave 


PM10  


Maximum 24-


hour average 


Days above 


criteria (a) 


TSP  


Annual Ave 


Goal 30 (µg/m3) 50 (µg/m3) - 90 (µg/m3) 30 (µg/m3) 50 (µg/m3) - 90 (µg/m3) 


1999 10 14 0 24 9 14 0 21 


2000 11 30 0 20 12 66 1 26 


2001 12 33 0 27 13 32 0 30 


2002(b) 38 116 2 64 24 85 6 61 


2003(b) 12 44 0 29 21 49 0 42 


2006(b) 31 67 1 51 37 73 2 57 


2007 13 29 0 19 17 41 0 33 


2008 12 38 0 18 17 62 1 33 


2009 19 154 1 30 28 156 4 50 


2010 12 31 0 19 19 57 3 32 


2011 11 28 0 18 16 53 2 29 


2012 10 26 0 20(c) 15 45 0 30 


2013 9 39 0 - 16 48 0 30 


2014 13 40 0 - 19 71 1 36 


2015 11 24 0 - 13 41 0 25 


Average 15 - - 29 18 - - 36 


Note: (a) HVAS monitors only recorded dust levels one day in six, so this does not represent all days above criteria.  


          (b) 2002 data are for November and December only.  Gap in monitoring from 2003 to 2006, recommenced September 2006.  


          (c) Data for TSP available until 02/04/2012 when the filter was swapped from HVAS C TSP to HVAS C PM10. 
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4.2.2 Dust Deposition 


Dust deposition data have been collected in the area surrounding the Project since September 1996.  


The locations of the relevant dust deposition gauges are shown in Figure 2.1.  Gauges D6, D10 and D20 


are no longer in use.  The data, from 1997, expressed as insoluble solids, are presented in Table 4.4.  


Monitoring ceased in 2004 and recommenced in September 2006.  For most years, less than a full year 


of data was available, due to contamination of samples or monitoring for only parts of the year.  


Annual average dust deposition levels recorded since September 2006 are shown in Figure 4.3.  In 


recent years there have been no exceedances of the EPA criterion of 4 g/m2/month.  The average dust 


deposition rate across all sites for the entire monitoring period is 1.6 g/m2/month.   


Table 4.4: Dust Deposition Yearly Average (g/m2/month of insoluble solids) 


Year D1 D3 D4 D5 D6 D8 D10 D11 D20 


1997 - 1.2 0.8 1.1 1.5 - - - 2.6 


1998 - 0.8 0.6 0.5 2.9 - - - 0.9 


1999 1.6 0.8 0.8 0.6 2.7 0.2 - - 0.9 


2000 1.3 0.9 0.7 0.7 1.9 4.8 1.0 1.4 1.0 


2001 1.1 0.8 0.4 0.9 3.0 3.2 2.3 2.3 0.9 


2002 2.2 1.6 - 0.8 2.3 1.2 1.9 2.9 5.2 


2003 2.4 1.5 - 1.6 1.9 1.8 0.9 - 1.1 


2004 3.5 1.6 - 1.5 1.9 2.3 1.7 - 1.1 


2006 


(from Sept) 
2.0 1.5 1.1 1.1 - 1.6 - 1.9 - 


2007 3.9 2.6 1.3 1.1 - 3.4 - 3.1 - 


2008 1.4 1.0 0.7 0.8 - 3.9 - 2.2 - 


2009 1.8 1.7 1.1 1.0 - 1.4 - 2.2 - 


2010 2.2 0.7 0.8 0.5 - 0.8 - 2.5 - 


2011 2.1 0.6 0.5 0.4 - 0.6 - 3.5 - 


2012 2.4 0.7 0.9 0.6 - 1.7 - 2.6 - 


2013 0.7 0.8 0.5 0.7 - 0.7 - 1.1 - 


2014 1.1 0.7 0.6 0.8 - 0.7 - 1.1 - 


2015 0.8 1.3 0.5 0.6 - 1.9 - 1.6 - 


Average 1.9 1.2 0.8 0.9 2.3 1.9 1.6 2.2 1.7 


Average over all sites =1.6 
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Figure 4.3: Annual Average Dust Deposition (g/m2/month) 
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4.2.3 PM2.5 Concentrations 


The closest available PM2.5 monitoring locations are operated by the EPA at Beresfield and Wallsend, 


located approximately 40 km – 50 km north of the site.  Co-located monitors for PM10 and PM2.5 are 


operated at these sites and the average recorded ratio of PM2.5/PM10 for both of these sites during 2014 


was 0.4.   


Applying this ratio to the average of the annual average PM10 concentration (16.5 µg/m3) recorded at 


HVAS C and HVAS E (Table 4.3), the annual average PM2.5 concentration is estimated to be 


approximately 7 µg/m3.   


It is noted that the ratios of PM2.5/PM10 vary across different areas, usually a function of local industrial 


activity, vehicle traffic, residential density and domestic wood burning.  However, in the absence of 


available recent local data, these ratios are adopted for use in this assessment.   
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4.3 Existing Air Quality for Assessment Purposes 


The assessment of air quality impacts for the Project requires consideration of the contributions from 


other local sources, including traffic along major transport routes, local power stations, domestic wood 


fires, local unsealed roads and exposed areas.   


The raw monitoring data collected for the Project provides an indication of background concentrations 


for TSP, PM10 and dust deposition in the region.  In the absence of monitoring data for PM2.5 an estimate 


has been made based on ratios of PM2.5/PM10 measured at the closest available EPA monitoring sites.   


In summary, for the purposes of assessing potential air quality impacts, the following existing air quality 


levels are assumed.   


 annual average PM10 concentration of 17 µg/m3 (previously 18 µg/m3); 


 annual average PM2.5 concentration of 7 µg/m3 (previously 5 µg/m3); 


 annual average TSP concentration of 33 µg/m3 (previously 31 µg/m3);  


 annual average dust deposition of 1.6 g/m2/month (consistent with previous assessment); 


 24-hour PM10 concentrations – daily varying (consistent with previous assessment). 
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5 MODELLING APPROACH 


This Air Quality Assessment has been conducted generally in accordance with the Approved Methods 


(NSW DEC, 2005) and the approach is described in the following sections.  Other than updating the 


emission sources and the additional of some receptors to reflect the Amendment, no changes were 


made to the approach compared with the previous AQGHGA (PAEHolmes, 2012). 


5.1 Modelling System 


The CALMET/CALPUFF modelling system was chosen for this study.  CALMET is a meteorological pre-


processor that includes a wind field generator containing objective analysis and parameterised 


treatments of slope flows, terrain effects and terrain blocking effects.  The pre-processor produces fields 


of wind components, air temperature, relative humidity, mixing height and other micro-meteorological 


variables to produce the 3-D meteorological fields that are utilised in the CALPUFF dispersion model.  


CALMET uses the meteorological inputs in combination with land use and geophysical information for 


the modelling domain to predict gridded meteorological fields for the region.  CALPUFF is a multi-layer, 


multi-species non-steady state puff dispersion model that can simulate the effects of time and space 


varying meteorological conditions on pollutant transport, transformation and removal (Scire et al., 


2000).  The model contains algorithms for near-source effects such as building downwash, partial plume 


penetration, sub-grid scale interactions as well as longer-range effects such as pollutant removal, 


chemical transformation, vertical wind shear and coastal interaction effects. The model employs 


dispersion equations based on a Gaussian distribution of pollutants across the puff and takes into 


account the complex arrangement of emissions from point, area, volume, and line sources.  In March 


2011 the NSW EPA published generic guidance and optional settings for the CALPUFF modelling system 


for inclusion in the Approved Methods (TRC, 2011).  The model set up for this study has been conducted 


in consideration of these guidelines.   


5.2 Model Set Up 


CALMET was run for a domain of 30 km x 30 km with a 250 m resolution, centred on the proposed 


Tooheys Road Site.  Observed hourly surface data were incorporated into the domain modelling, 


including the Wallarah site data plus the BoM data from Cooranbong (located 15 km north) and Norah 


Head (located 14 km southeast).  Cloud amount and cloud heights were sourced from observations at 


Williamtown RAAF base (located 60 km northeast) and included at the Cooranbong site.  Any gaps in 


the data were supplemented with data extracted from TAPM1.  Further details on model set up are 


provided in Appendix B.   


5.3 Dispersion Meteorology 


To compare winds predicted by the model with the measured data from the Wallarah AWS (Figure 4.1), 


a CALMET windrose is presented in Figure 5.1.  The CALMET windrose is extracted for a single point at the 


approximate location of the Wallarah AWS.  The CALMET wind rose displays similar characteristics to the 


measured data at Wallarah AWS with dominant winds annually from west, west-southwest.  The 


percentage occurrence of calm conditions (defined as wind speeds less than 0.5m/s) are also a similar 


magnitude between those recorded at Wallarah AWS and those predicted by CALMET for the same 


time period.   


                                                           
1 The Air Pollution Model, or TAPM, is a three dimensional meteorological and air pollution model developed by the 


CSIRO Division of Atmospheric Research.  Detailed description of the TAPM model and its performance is provided in 


(Hurley 2008; Hurley, Edwards et al. 2009).   
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Figure 5.1: Annual and seasonal CALMET generated windroses for Wallarah (July 2010 to June 2011) 
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6 EMISSIONS TO AIR 


6.1 Construction Phase 


During construction of the surface infrastructure, fugitive dust emissions can be expected from the 


activities including: 


 Vegetation clearing/stripping; 


 Bulk earthworks and material handling; 


 Hauling along unsealed surfaces; 


 Crushing of drift material 


 Transfer of crushed material along conveyor 


 Wind erosion on exposed areas 


An estimate of the amount of dust produced during the construction phase is presented in Table 6.1 


and compared with the previous AQGHGA 


The revised total estimated annual emissions during construction are less than 85% of the emissions 


estimated to occur during operation of the Project (see Section 6.2) and therefore further assessment for 


construction is not considered necessary.  Compliance with air quality goals during the operation of the 


mine is assumed to represent compliance during mine construction.   


Notwithstanding the above, suitable dust mitigation measures would be implemented during the 


construction phase to ensure that dust emissions are kept to a minimum, especially during adverse 


meteorological conditions.  These mitigation measures are discussed in Section 10.   


Table 6.1: Estimated Dust Emissions– Construction 


ACTIVITY  


TSP PM10 PM2.5 


Previous 


Assessment 


Current 


Assessment 


Previous 


Assessment 


Current 


Assessment 


Previous 


Assessment 


Current 


Assessment 


kg/y 


Tooheys Road Site 


Dozer clearing vegetation 16,066 11,583 3,882 2,799 1,687 1,216 


Loading of excavated material to trucks 331 69 156 33 24 5 


Hauling of excavated material by trucks 5,441 2,729 932 468 134 67 


Hauling of drift material from drift to crusher by 


truck 
- 3,431 - 588 - 84 


CL - Processing - Crushing Station - 69 - 31 - 6 


CL - Conveyor transfer of drift material from 


crusher to rail spur 
- 87 - 41 - 5 


Dumping of excavated material 331 156 156 74 24 11 


FEL / Dozer Shaping 6,525 6,525 1,471 1,471 685 685 


Wind erosion  - exposed areas 24,528 24,528 12,264 12,264 1,840 1,840 


Buttonderry Site 


Dozer clearing vegetation 4,820 4,820 1,165 1,165 506 506 


Loading of excavated material to trucks 33 33 16 16 2 2 


Hauling of excavated material by trucks 547 1,316 94 225 13 32 


Dumping of excavated material  33 33 16 16 2 2 


FEL / Dozer Shaping 6,525 6,525 1,471 1,471 685 685 


Wind erosion 14,016 14,016 7,008 7,008 1,051 1,051 


Total Annual 79,195 75,919 28,632 27,669 6,653 6,198 
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6.2 Operation Phase 


During operations, the Project will result in emissions of particulate matter, primarily from coal handling 


activities at the Tooheys Road Site and the operation of upcast ventilation shafts at the Buttonderry Site.   


Dust emissions during operations have been estimated by analysing the proposed activities for the 


Project.  The estimated dust emissions during the operational stage of the Project are presented in Table 


6.2.  


In estimating dust emissions, consideration has been given to best practice management (BPM) and 


applicable controls have been applied to significant dust sources.  An overview of BPM is provided in 


Section 6.3.   


Table 6.2: Estimated Annual Dust Emission  


ACTIVITY  


TSP PM10 PM2.5 


Previous 


Assessment 


Current 


Assessment  


Previous 


Assessment 


Current 


Assessment  


Previous 


Assessment 


Current 


Assessment  


kg/y 


Tooheys Road Site 


CL - Conveyor transfer @ Portal 828 828 392 392 59 59 


CL - Conveyor transfer to ROM 


stockpile 
828 248 392 118 59 18 


CL - Loading ROM stockpile from 


conveyor 
828 828 392 392 59 59 


CL - Active ROM Stockpiles (wind 


erosion and maintenance  - 


assumes maintenance by 


FEL/Dozer) 


13,324 13,324 6,662 6,662 999 999 


CL - Conveyor transfer to Crushing 


Station 
828 248 392 118 59 18 


CL - Processing - Crushing Station - 450 - 405 - 75 


CL - Conveyor transfer between 


crusher and stockpile 
828 124 392 118 59 18 


CL - Conveyor transfer to Product 


stockpile 
828 248 392 118 59 18 


CL - Loading Product stockpile from 


conveyor gantry 
828 828 392 392 59 59 


CL - Active Product Stockpiles (wind 


erosion and maintenance - assumes 


maintenance by FEL/Dozer) 


48,171 48,171 24,068 24,086 3,613 3,613 


CL - Loading from Product Stockpile 


to Conveyor 
- 828 - 392 - 59 


CL - Unloading material at transfer 


points 
- 124 - 59 - 9 


Conveying from stockpiles to train 


load out bin 
- 248 - 118 - 18 


Transfer from conveyor to train load 


out bin 
- 248 - 118 - 18 


CL - Loading Trains from Train Load 


Out Bin 
828 828 392 392 59 59 


Buttonderry Site 


Ventilation Shaft 23,337 23,337 23,227 23,337 23,227 23,337 


Total Annual 91,458 90,914 57,218 57,212 28,423 28,436 


6.2.1 Ventilation Shaft 


The assumptions and modelling parameters detailed in Section 7.2.1 of the previous AQGHGA remain 


valid (PAEHolmes, 2012) as no changes have been made to the modelling of the ventilation shaft from 


the previous assessment. 


6.2.2 Flare and Gas Engine Emissions 


The proposed flaring of methane and from gas engine emissions has not changed from the previous 


assessment; therefore NOx emissions have not been reassessed. 


6.3 Overview of Best Practice Dust Control 


Table 6.3 provides an overview of the applicable BPM measures recommended by EPA and those 


adopted for the assessment.  As noted in Section 3.6.3, the assumptions are based on information 


contained in the Best Practice Report (Donnelly et al., 2011). 
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When preparing the emission inventory for modelling the relevant percentage controls for the BPM 


adopted are shown in Table 6.3.  Many of the BPM are not relevant for Project as they apply to open 


cut mining operations.   


 







 


 


Job Number 20803 | AQU-NW-004-20803          29 


Wallarah 2 Air Quality and Greenhouse Gas Assessment R4.docx 


Table 6.3: Best Practice Dust Management 


EPA best 


practice 
Mining Activity Best Practice Control 


Applied at 


site 


(Y/N/Other) 


Comment 


Control 


Applied 


in 


Modelling 
Section Table 


9.2 66 Hauling on 


Unsealed 


Roads 


Vehicle 


restrictions 


Speed reduction from 75 km/h to 50 km/h N/A Not applicable to underground operations   


    Speed reduction from 65 km/h to 30 km/h N/A Not applicable to underground operations   


    
Grader speed reduction from 16 km/h to 8 


km/h 


N/A Not applicable to underground operations   


    Surface 


improvements 


Pave the surface N/A Not applicable to underground operations   


    Low silt aggregate N/A Not applicable to underground operations   


    Oil and double chip surface N/A Not applicable to underground operations   


    Surface 


treatments 


Watering (standard procedure) N/A Level 2 watering applied   


    Watering Level 1 (2 L/m2/h) N/A Level 2 watering applied   


    Watering Level 2 (>2 L/m2/h) Y Applied during construction. No hauling during operation of the Project 75% 


    Watering grader routes N     


  
  


Watering twice a day for industrial unpaved 


road 


N     


    Dust suppressants (please specify) N     


    Other Use of larger vehicles N/A Not applicable to underground operations   


    Conveyors  N/A Not applicable to underground operations   


9.3 71 Wind Erosion 


on Exposed 


Areas & 


Overburden 


Emplacements 


Avoidance Minimise pre-strip Y Applied during construction. Not applicable during operation of the Project   


    Surface 


stabilisation 


Watering N/A Not applicable to underground operations   


    Chemical suppressants N/A Not applicable to underground operations   


    Paving and cleaning N/A Not applicable to underground operations   


  
  


Application of gravel to stabilise disturbed 


open areas 


N/A Not applicable to underground operations   


    Rehabilitation goals Y Applied during construction. Not applicable during operation of the Project   


  
  


Wind speed 


reduction 


Fencing, bunding, shelterbelts or in-pit 


dump 


N/A Not applicable to underground operations   


    Vegetative ground cover N/A Not applicable to underground operations   


9.3 72 Wind Erosion 


and 


Maintenance - 


Coal 


Stockpiles 


Avoidance Bypassing stockpiles N/A Not practical   


    Surface 


stabilisation 


Water sprays Y Fixed water sprays on stockpiles 50% 


    Chemical wetting agents N     


    Surface crusting agent N     


    Carry over wetting  from load in N     


    Enclosure Silo with bag house N     


  
  


Cover storage pile with a tarp during high 


winds 


N     


    Wind speed 


reduction 


Vegetative windbreaks N     


    Reduced pile height N     


    Wind screens/fences N     


    Pile shaping/orientation N     


  
  


Erect 3-sided enclosure around storage 


piles 


N     


9.4 76 Bulldozers on 


OB 


Minimise travel speeds and distance Y Applied during construction. Not applicable during operation of the Project   


  
  


Travel routes and material kept moist Y Applied during construction. Not applicable during operation of the Project   
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EPA best 


practice Mining 


Activity 
Best Practice Control 


Applied at 


site 


(Y/N/Other) 


Comment 


Control 


Applied 


in 


Modelling 
Section Table 


9.5 81 Blasting and 


drilling 


Blasting Delay shot to avoid unfavourable weather 


conditions 


N/A Not applicable to underground operations   


    Minimise area blasted N/A Not applicable to underground operations   


  82 Drilling Fabric filters N/A Not applicable to underground operations   


    Cyclone N/A Not applicable to underground operations   


    Water injection while drilling N/A Not applicable to underground operations   


9.6 85 Draglines Minimise drop height N/A Not applicable to underground operations   


    Minimising drop height N/A Not applicable to underground operations   


    Modify activities in windy conditions N/A Not applicable to underground operations   


    Water sprays N/A Not applicable to underground operations   


    Minimise side casting N/A Not applicable to underground operations   


9.7 90 Loading and 


dumping 


overburden 


Excavator Minimise drop height Y Applied during construction. Not applicable during operation of the Project   


    Truck dumping Minimise drop height Y Applied during construction. Not applicable during operation of the Project   


    Water application Y Applied during construction. Not applicable during operation of the Project   


    Modify activities in windy conditions Y Applied during construction. Not applicable during operation of the Project   


9.8 95 Loading and 


dumping 


ROM coal 


Avoidance Bypass ROM stockpiles N     


    Truck or loader 


dumping coal 


Minimise drop height N/A Not applicable to underground operations   


    Water sprays on ROM pad N/A Not applicable to underground operations   


    Truck or loader 


dumping to 


ROM bin 


Water sprays on ROM bin or ROM pad N/A Not applicable to underground operations   


    Three sided and roofed enclosure of ROM 


bin 


N/A Not applicable to underground operations   


    Three sided and roofed enclosure of ROM 


bin + water sprays 


N/A Not applicable to underground operations   


    Enclosure with control device N/A Not applicable to underground operations   


9.9 96 Conveyors 


and transfers 


Conveyors Application of water at transfers Y   50% 


    Wind shielding - roof OR side wall N/A Higher level of control applied- roof AND side wall   


    Wind shielding - roof AND side wall Y 3/4 shielded conveyors proposed 70% 


      Belt cleaning and spillage minimisation Y No reduction applied to inventory   


      Transfers Enclosure Y   70% 


9.10 97 Stacking and 


reclaiming 


product coal 


Avoidance Bypass coal stockpiles N     


    Loading coal 


stockpiles 


Variable height stack Y     


    Boom tip water sprays Y     


      Telescopic chute with water sprays Y     


      Unloading 


coal stockpiles 


Bucket-wheel, portal or bridge reclaimer 


with water application 


N     


9.11 - Train and 


truck load out 


and 


transportation 


Limit load size to ensure coal is below sidewalls Y No reduction applied to inventory   


    Maintain a consistent profile Y No reduction applied to inventory   


    Use bedliners to minimise seepage N     


      Cover load with tarpaulin N/A Not applicable to underground operations   


      Utilise truck wheel wash N/A Not applicable to underground operations   
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7 IMPACT ASSESSMENT 


The results of the predictions for the Project are presented in the sections below.  Per the emissions 


detailed in Section 6.2, all activities from the Project have been assessed.   The contour plots are 


indicative of the concentrations that could potentially be reached under the conditions modelled.  A 


summary of the predicted pollutant concentrations at each of the assessment locations is presented in 


Table 7.1.  The assessment locations are detailed in Appendix A and shown in Figure 2.1.   


The following sections discuss the results for each of the relevant pollutants and averaging periods. 
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Table 7.1:  Predicted Incremental Ground Level Concentrations at Assessment Locations 


Receptor 


ID 
Easting Northing 


PM2.5 PM10 TSP Dust deposition 


24 hour 


(max daily) 


24 hour  


(average daily) Annual 


24 hour 


(max daily) 


24 hour  


(average daily) Annual  Annual  Annual 


 
Previous  Current Previous  Current Previous  Current Previous  Current Previous  Current Previous  Current Previous  Current Previous Current 


Units  µg/m3 µg/m3 µg/m3 g/m2/month 


Criteria N/A N/A N/A N/A N/A N/A N/A 2 


P1 357855 6322289 0.37 0.38 0.32 0.32 0.03 0.03 1.74 2.22 1.35 1.72 0.1 0.2 0.2 0.2 0.02 0.01 


P2 357021 6322338 0.83 0.81 0.64 0.62 0.04 0.05 3.80 4.07 3.00 3.21 0.2 0.2 0.2 0.3 0.01 0.01 


P3 356284 6322807 1.14 1.14 0.83 0.82 0.08 0.09 6.04 6.64 4.84 5.32 0.4 0.5 0.6 0.7 0.03 0.03 


P4 354803 6322823 0.69 0.68 0.49 0.49 0.07 0.07 3.45 3.96 2.71 3.11 0.2 0.3 0.3 0.4 0.06 0.06 


P5 353943 6323781 0.65 0.64 0.47 0.46 0.05 0.05 3.32 3.70 2.62 2.91 0.1 0.1 0.2 0.2 0.03 0.02 


P6 355040 6325280 0.75 0.75 0.67 0.67 0.06 0.06 3.27 3.86 2.55 3.01 0.2 0.2 0.2 0.3 0.02 0.02 


P7 355524 6325206 1.10 1.08 0.81 0.79 0.09 0.09 5.85 6.21 4.61 4.90 0.4 0.4 0.5 0.6 0.04 0.04 


P8 355898 6325231 2.28 2.06 1.58 1.43 0.15 0.14 12.97 12.71 9.44 9.25 0.7 0.8 1.0 1.1 0.06 0.06 


P9 356509 6325499 2.85 2.93 2.05 2.11 0.22 0.22 13.66 16.33 10.91 13.04 1.1 1.3 1.5 1.9 0.09 0.09 


P10 357203 6326257 1.34 1.31 0.98 0.95 0.08 0.08 5.99 7.05 4.67 5.50 0.4 0.5 0.4 0.6 0.03 0.03 


P11 356222 6325149 5.02 4.89 3.78 3.68 0.30 0.28 27.16 29.53 22.14 24.08 1.6 1.7 2.4 2.6 0.14 0.13 


P12 359426 6324622 0.63 0.66 0.46 0.48 0.06 0.06 2.88 3.77 2.30 3.01 0.3 0.4 0.3 0.5 0.04 0.05 


P13 351245 6322968 0.96 0.96 0.94 0.94 0.08 0.08 1.37 1.50 1.20 1.31 0.1 0.1 0.1 0.1 0.01 0.01 


P14 351364 6322948 0.99 0.99 0.97 0.97 0.10 0.10 1.67 1.80 1.48 1.59 0.1 0.1 0.1 0.1 0.02 0.02 


P15 351632 6322985 1.56 1.57 1.54 1.55 0.19 0.19 2.37 2.54 2.15 2.30 0.2 0.2 0.2 0.2 0.03 0.03 


P16 351783 6322837 3.33 3.23 3.33 3.23 0.32 0.32 3.33 3.28 3.32 3.26 0.3 0.3 0.3 0.4 0.05 0.05 


P17 351940 6322848 4.92 5.22 4.92 5.22 0.46 0.47 4.87 5.22 4.87 5.22 0.5 0.5 0.5 0.5 0.06 0.06 


P18 351815 6323743 3.71 3.68 3.71 3.68 0.15 0.15 3.54 3.67 3.54 3.67 0.2 0.2 0.2 0.2 0.02 0.02 


P19 351054 6323433 0.79 0.79 0.78 0.78 0.07 0.07 1.01 1.10 0.90 0.97 0.1 0.1 0.1 0.1 0.01 0.01 


P20 351205 6323857 0.76 0.74 0.76 0.74 0.07 0.07 1.20 1.32 1.01 1.11 0.1 0.1 0.1 0.1 0.01 0.01 


P21 351920 6323989 0.93 0.99 0.93 0.99 0.10 0.10 1.62 1.83 1.27 1.43 0.1 0.1 0.1 0.1 0.01 0.01 


P22 351795 6322769 3.26 3.06 3.26 3.05 0.28 0.28 3.21 3.05 3.21 3.05 0.3 0.3 0.3 0.3 0.04 0.04 


P23 351869 6322717 2.30 2.46 2.30 2.46 0.23 0.24 2.26 2.46 2.26 2.46 0.2 0.3 0.2 0.3 0.03 0.03 


P24 352046 6322637 2.72 2.73 2.72 2.73 0.20 0.20 2.68 2.72 2.68 2.72 0.2 0.2 0.2 0.3 0.02 0.02 


P25 352248 6322672 2.07 2.10 2.07 2.10 0.16 0.17 2.00 2.09 2.00 2.09 0.2 0.2 0.2 0.2 0.03 0.03 


P26 352359 6322615 1.84 1.85 1.84 1.85 0.13 0.13 1.77 1.84 1.77 1.84 0.2 0.2 0.2 0.2 0.03 0.03 


P27 352154 6322523 1.46 1.47 1.45 1.47 0.11 0.11 1.42 1.48 1.42 1.48 0.1 0.2 0.1 0.2 0.02 0.02 


P28 352245 6322549 1.25 1.29 1.25 1.29 0.11 0.11 1.27 1.37 1.21 1.30 0.1 0.1 0.1 0.2 0.02 0.02 


P29 352319 6322512 1.22 1.24 1.22 1.24 0.09 0.10 1.23 1.30 1.16 1.23 0.1 0.1 0.1 0.2 0.02 0.02 


P30 352693 6322395 0.78 0.77 0.78 0.77 0.08 0.08 1.30 1.65 1.01 1.28 0.1 0.1 0.1 0.2 0.02 0.01 


P31 352562 6322475 0.96 0.97 0.96 0.97 0.09 0.09 1.18 1.48 0.91 1.15 0.1 0.1 0.1 0.2 0.02 0.02 


P32 352562 6322404 0.94 0.95 0.94 0.95 0.08 0.08 1.23 1.55 0.95 1.20 0.1 0.1 0.1 0.1 0.01 0.01 


P33 352462 6322452 1.15 1.17 1.15 1.17 0.08 0.08 1.13 1.20 1.10 1.17 0.1 0.1 0.1 0.1 0.02 0.02 


P34* 361381 6323610 - 0.37 - 0.25 - 0.02 - 1.46 - 1.20 - 0.1 - 0.1 - 0.02 


P35* 361587 6323932 - 0.36 - 0.24 - 0.02 - 1.55 - 1.27 - 0.1 - 0.1 - 0.02 


P36* 359671 6324160 - 0.52 - 0.42 - 0.05 - 2.96 - 2.46 - 0.3 - 0.3 - 0.05 


P37* 359364 6323755 - 0.58 - 0.48 - 0.05 - 3.35 - 2.75 - 0.3 - 0.4 - 0.05 


P38* 358556 6328262 - 0.44 - 0.33 - 0.02 - 1.66 - 1.40 - 0.1 - 0.1 - 0.00 


P39* 358831 6328322 - 0.28 - 0.28 - 0.02 - 1.44 - 1.18 - 0.1 - 0.1 - 0.00 


P40* 358813 6327963 - 0.39 - 0.30 - 0.02 - 1.55 - 1.29 - 0.1 - 0.1 - 0.00 


P41* 358926 6326668 - 0.53 - 0.42 - 0.04 - 2.15 - 1.77 - 0.2 - 0.2 - 0.01 


P42* 359543 6326914 - 0.49 - 0.39 - 0.03 - 1.94 - 1.52 - 0.1 - 0.1 - 0.01 


P43* 359243 6327014 - 0.38 - 0.38 - 0.03 - 1.73 - 1.36 - 0.1 - 0.1 - 0.01 


*Receptor not previously assessed
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7.1 Annual Average Concentrations 


7.1.1 Annual Average Incremental Ground Level PM10 Concentrations 


A contour plot of the predicted ground level concentrations (glcs) of PM10 due to the Project alone are 


presented in Figure 7.1. Annual average PM10 predictions are presented for the maximum annual 


production scenario.  The relevant impact assessment criteria are shown by the red contour line.  There 


are no privately owned receivers that are predicted to experience glcs of PM10 above the assessment 


criteria, due to emissions from the Project alone.  The highest predicted glcs occur at the closest 


residence to the north of the site (P11).  At this location, under the current assessment, the predicted 


annual average PM10 concentration is 1.7 µg/m3 compared to 1.6 µg/m3 under the previous 


assessment. 


 


Species: 


PM10 


Location: 


Wyong 


Scenario: 


Maximum Annual Production 


Percentile: 


N/A 


Averaging Time: 


Annual 


Model Used: 


CALPUFF v8.1.0 


Units: 


µg/m3 


Assessment Criterion: 


N/A 


Met Data: 


CALMET 


Plot: 


L. McDonough 


Figure 7.1:  Incremental Annual Average PM10 Concentration - Maximum Annual Production  
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7.1.2 Annual Average Incremental Ground Level PM2.5 Concentrations 


Contour plots for the predicted glcs of PM2.5 due to the Project alone are presented in Figure 7.2.  


Annual average PM2.5 predictions are presented for the maximum annual production scenario.   


There are no privately owned receivers that are predicted to experience glcs of PM2.5 above the 


assessment criteria, due to emissions from the Project alone.  The highest predicted glcs occur at the 


closest residence to the south-west of the Buttonderry site (P17).  At this location, the predicted 


incremental annual average PM2.5 concentration is 0.47 µg/m3 compared to the 0.46 µg/m3 at the 


same receptor under the previous assessment.  


 


Species: 


PM2.5 


Location: 


Wyong 


Scenario: 


Maximum Annual Production 


Percentile: 


N/A 


Averaging Time: 


Annual 


Model Used: 


CALPUFF v8.1.0 


Units: 


µg/m3 


Assessment Criterion: 


N/A 


Met Data: 


CALMET 


Plot: 


L. McDonough 


Figure 7.2:  Incremental Annual Average PM2.5 Concentration – Maximum Annual Production  
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7.1.3 Annual Average Incremental Ground Level TSP Concentrations 


Contour plots for the predicted glcs of TSP due to the Project alone are presented in Figure 7.3.  Annual 


average TSP predictions are presented for the maximum annual production scenario.   


There are no privately owned receivers that are predicted to experience glcs of TSP above the 


assessment criteria, due to emissions from the Project alone.  The highest predicted glcs occur at the 


closest residence to the north of the site (P11).  At this location, the predicted incremental annual 


average TSP concentration is 2.6 µg/m3 compared to 2.4 µg/m3 at the same receptor under the 


previous assessment.   


 


Species: 


TSP 


Location: 


Wyong 


Scenario: 


Maximum Annual Production 


Percentile: 


N/A 


Averaging Time: 


Annual 


Model Used: 


CALPUFF v8.1.0 


Units: 


µg/m3 


Assessment Criterion: 


N/A 


Met Data: 


CALMET 


Plot: 


L. McDonough 


Figure 7.3:  Incremental Annual Average TSP Concentration – Maximum Annual Production 
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7.1.4 Annual Average Incremental Ground Level Dust Deposition Level  


Consistent with the previous assessment, deposited dust concentrations have been calculated by 


combining the modelled results from the dry deposition portion of PM2.5, PM10 and TSP. These 


concentrations have been added together to obtain total incremental dust deposition rates due to the 


Project at each residence.  


Contour plots for the predicted dust deposition levels due to the Project alone are presented in Figure 


7.4.  Annual average dust deposition predictions are presented for the maximum annual production 


scenario.  The relevant impact assessment criterion is shown by the red contour line.   


There are no privately owned receivers that are predicted to experience dust deposition above the  


assessment criteria, due to emissions from the Project alone.  The highest predicted levels occur at the 


closest residence to the north of the site (P11).  At this location, the predicted incremental annual 


average dust deposition under the current assessment is 0.13 g/m2/month compared to 0.14 


g/m2/month at the same receptor under the previous assessment.  


 


Species: 


Dust Deposition 


Location: 


Wyong 


Scenario: 


Maximum Annual Production  


Percentile: 


N/A 


Averaging Time: 


Annual 


Model Used: 


CALPUFF v8.1.0 


Units: 


g/m2/month 


Assessment Criterion: 


2 g/m2/month (shown in red) 


Met Data: 


CALMET 


Plot: 


L. McDonough 


Figure 7.4:  Incremental Annual Average Dust Deposition – Maximum Annual Production  
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7.2 Maximum Incremental 24-hour Average Concentrations 


The current assessment has modelled the annual average and corresponding maximum 24-hour 


average concentrations at each receptor based on the maximum annual production scenario. In the 


previous assessment the maximum 24-hour average concentrations were based on modelling a 


maximum daily production scenario. 


The ratio of maximum 24-hour average concentrations under a maximum annual production scenario 


and a maximum daily production scenario was determined from the modelled results for the previous 


assessment. In this assessment, the maximum 24-hour average concentrations under a maximum daily 


production scenario were estimated by applying this ratio to the modelled results for the maximum 


annual production scenario for this assessment. 


These ratios have been applied at all receptor sites for PM10 and PM2.5 under the current assessment. 


The maximum daily results are provided in Table 7.1.  


7.2.1 Maximum 24-hour Average PM2.5 Concentrations 


The contours for maximum 24-hour average PM2.5 concentrations are shown in Figure 7.5. Individual 


results for each receptor are presented in Table 7.1. There are no privately owned receivers that are 


predicted to experience glcs of PM2.5 above the assessment criteria, due to emissions from the Project 


alone. The highest predicted levels occur at the closest residence to the north-west of the Buttonderry 


Site (P17).  At this location, the predicted incremental concentration due to maximum daily production 


is 5.3 µg/m3 compared to 4.9 µg/m3 under the previous assessment.  
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Species: 


PM2.5 


Location: 


Wyong 


Scenario: 


Maximum Daily Production 


Percentile: 


N/A 


Averaging Time: 


24 hour 


Model Used: 


CALPUFF v8.1.0 


Units: 


µg/m3 


Assessment Criterion: 


N/A 


Met Data: 


CALMET 


Plot: 


L. McDonough 


Figure 7.5:  Maximum 24-hour average PM2.5 Concentration – Maximum Daily Production  


Contour results for the maximum 24-hour average PM10 concentrations are presented in Figure 7.6. 


Results for individually assessed receptors are shown in Table 7.1. There are no privately owned receivers 


that are predicted to experience glcs of PM10 above the assessment criteria, due to emissions from the 


Project alone. The highest predicted levels occur at the closest residence to the north of the Tooheys 


Road Site (P11).  At this location, the predicted incremental concentration due to maximum daily 


production is 29.5 µg/m3 compared to 27.2 µg/m3 under the previous assessment. 
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Species: 


PM10 


Location: 


Wyong 


Scenario: 


Maximum Daily Production 


Percentile: 


N/A 


Averaging Time: 


24 hour 


Model Used: 


CALPUFF v8.1.0 


Units: 


µg/m3 


Assessment Criterion: 


N/A 


Met Data: 


CALMET 


Plot: 


L. McDonough 


Figure 7.6:  Maximum 24-hour average PM10 Concentration – Maximum Daily Production  


7.3 Cumulative Impact Assessment 


7.3.1 24-Hour average PM10 


There are no available continuous 24-hour PM10 data for the area.  HVAS data are available every sixth 


day, however, this is insufficient to provide a representative background for each day of the model 


simulation.   


A statistical approach (using a Monte Carlo Simulation) is presented to investigate the potential for 


cumulative 24-hour PM10 impacts.  The approach takes all of the available background monitoring 


data from HVAS C and HVAS E and randomly generates a daily 24-hour PM10.  This random daily 


background concentration is added to model predictions for each day of the year, at selected 


receptor locations.  The addition of the random background to the model predicted 24-hour PM10 is 


repeated 250,000 times to generate a probability distribution of cumulative 24-hour PM10 


concentrations.  The Monte Carlo Simulation is run using the Oracle Crystal Ball software (version 


11.1.1.2). 


The process assumes that a randomly selected background value from the real dataset would have a 


chance equal to that of any other background value from the dataset of occurring on the given future 


day when the Project is operational.  With sufficient repetition, this would yield a good statistical 
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estimate of the combined and independent effects of varying background and Project contributions 


to total 24-hour PM10.   


The results of the simulation are extracted and the predicted number of days that cumulative 24-hour 


PM10 concentration would exceed certain 24-hour PM10 concentrations is determined for each 


residence.   


This is shown in Figure 7.7 for the worst impacted assessment location close to both the Buttonderry Site 


(P17) and the Tooheys Road Site (P11).  The plots show the cumulative 24-hour PM10 concentration 


compared with the existing background, as discussed in Section 4.2.   


As shown in Figure 7.7 there is a very low probability that cumulative 24-hour PM10 concentrations would 


result in any additional days over 50 µg/m3 compared with those which would occur regardless due to 


background in the absence of the Project. 
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Figure 7.7: Predicted number of days over 24-Hour PM10 Concentration at worst impacted residences 
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7.3.2 Annual Average 


The predicted annual average pollutant concentrations at each of the sensitive receptors are added 


to the adopted background levels calculated in Section 4.3, and are presented in Table 7.2.  


There are no privately owned receivers that are predicted to exceed the annual average assessment 


criteria when existing background concentrations are included.  


Table 7.2:  Predicted Cumulative Ground Level Concentrations at Receptor Locations 


Receptor 


ID 
Easting Northing 


PM2.5 PM10 TSP Dust deposition 


Annual Annual Annual Annual 


Previous  Current Previous  Current Previous  Current Previous  Current 


Units µg/m3 g/m2/month 


Criteria 8 30 90 4 
P1 357855 6322289 5.0 7.0 18.1 17.2 31.2 33.2 1.6 1.6 


P2 357021 6322338 5.0 7.0 18.2 17.2 31.2 33.3 1.6 1.6 


P3 356284 6322807 5.1 7.1 18.4 17.5 31.6 33.7 1.6 1.6 


P4 354803 6322823 5.1 7.1 18.2 17.3 31.3 33.4 1.7 1.7 


P5 353943 6323781 5.0 7.0 18.1 17.1 31.2 33.2 1.6 1.6 


P6 355040 6325280 5.1 7.1 18.2 17.2 31.2 33.3 1.6 1.6 


P7 355524 6325206 5.1 7.1 18.4 17.4 31.5 33.6 1.6 1.6 


P8 355898 6325231 5.1 7.1 18.7 17.8 32.0 34.1 1.7 1.7 


P9 356509 6325499 5.2 7.2 19.1 18.3 32.5 34.9 1.7 1.7 


P10 357203 6326257 5.1 7.1 18.4 17.5 31.4 33.6 1.6 1.6 


P11 356222 6325149 5.3 7.3 19.6 18.7 33.4 35.6 1.7 1.7 


P12 359426 6324622 5.1 7.1 18.3 17.4 31.3 33.5 1.6 1.7 


P13 351245 6322968 5.1 7.1 18.1 17.1 31.1 33.1 1.6 1.6 


P14 351364 6322948 5.1 7.1 18.1 17.1 31.1 33.1 1.6 1.6 


P15 351632 6322985 5.2 7.2 18.2 17.2 31.2 33.2 1.6 1.6 


P16 351783 6322837 5.3 7.3 18.3 17.3 31.3 33.4 1.6 1.7 


P17 351940 6322848 5.5 7.5 18.5 17.5 31.5 33.5 1.7 1.7 


P18 351815 6323743 5.2 7.1 18.2 17.2 31.2 33.2 1.6 1.6 


P19 351054 6323433 5.1 7.1 18.1 17.1 31.1 33.1 1.6 1.6 


P20 351205 6323857 5.1 7.1 18.1 17.1 31.1 33.1 1.6 1.6 


P21 351920 6323989 5.1 7.1 18.1 17.1 31.1 33.1 1.6 1.6 


P22 351795 6322769 5.3 7.3 18.3 17.3 31.3 33.3 1.6 1.6 


P23 351869 6322717 5.2 7.2 18.2 17.3 31.2 33.3 1.6 1.6 


P24 352046 6322637 5.2 7.2 18.2 17.2 31.2 33.3 1.6 1.6 


P25 352248 6322672 5.2 7.2 18.2 17.2 31.2 33.2 1.6 1.6 


P26 352359 6322615 5.1 7.1 18.2 17.2 31.2 33.2 1.6 1.6 


P27 352154 6322523 5.1 7.1 18.1 17.2 31.1 33.2 1.6 1.6 


P28 352245 6322549 5.1 7.1 18.1 17.1 31.1 33.2 1.6 1.6 


P29 352319 6322512 5.1 7.1 18.1 17.1 31.1 33.2 1.6 1.6 


P30 352693 6322395 5.1 7.1 18.1 17.1 31.1 33.2 1.6 1.6 


P31 352562 6322475 5.1 7.1 18.1 17.1 31.1 33.2 1.6 1.6 


P32 352562 6322404 5.1 7.1 18.1 17.1 31.1 33.1 1.6 1.6 


P33 352462 6322452 5.1 7.1 18.1 17.1 31.1 33.1 1.6 1.6 


P34* 361381 6323610 - 7.0 - 17.1 - 33.1 - 1.6 


P35* 361587 6323932 - 7.0 - 17.1 - 33.1 - 1.6 


P36* 359671 6324160 - 7.0 - 17.3 - 33.3 - 1.7 


P37* 359364 6323755 - 7.0 - 17.3 - 33.4 - 1.7 


P38* 358556 6328262 - 7.0 - 17.1 - 33.1 - 1.6 


P39* 358831 6328322 - 7.0 - 17.1 - 33.1 - 1.6 


P40* 358813 6327963 - 7.0 - 17.1 - 33.1 - 1.6 


P41* 358926 6326668 - 7.0 - 17.2 - 33.2 - 1.6 


P42* 359543 6326914 - 7.0 - 17.1 - 33.1 - 1.6 


P43* 359243 6327014 - 7.0 - 17.1 - 33.1 - 1.6 


*Receptor not previously assessed 
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7.4 Potential Impacts on Proposed Jilliby Subdivision 


The Jilliby Stage 2 Land Owners Action Group are proposing a rural residential subdivision immediately 


west of the proposed Buttonderry Site.  The subdivision would involve staged rezoning of approximately 


400 hectares north of Sandra St, Jilliby.   


Based on the modelling results presented in the sections above, it is not anticipated that the proposed 


rezoning would result in any significant impact for future residential dwellings as part of the subdivision.  


The expected air quality impacts on future residential dwellings are expected to be similar to the 


predictions presented in Table 7.1 for assessment locations P13 to P21.  
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8 COAL TRANSPORTATION 


The Amended Project will involve: 


 Removal of the previously proposed rail loop; 


 Re-location of the rail spur and train load out facility to the eastern side of the Main Northern 


Rail Line; and 


 A conveyor system to deliver product coal from the stockpile to the new train load out facility 


which will facilitate the transportation of coal by rail to the Port of Newcastle.   


Dust emissions associated with train loading have been included as part of the modelling assessment of 


mining operations as described in Section 6.  Potential impacts from the fugitive dust emissions from 


coal wagons and diesel emissions from engines during rail transportation have not been quantitatively 


assessed within the modelling assessment and are discussed below.   


To ensure fugitive dust emissions from coal transportation are kept to a minimum, KEPCO are 


committed to water spraying of the coal surface during train loading, as well as best practice load 


profiling.  A study of dust emissions from rail transport at Duralie Coal mine found that the water spray 


system in place at the train loading facility was very effective in controlling dust emissions from rail 


transport, achieving 99% control of emissions (Katestone, 2012a). 


Studies completed for the Australian Rail Track Corporation (ARTC) assessed particulate emissions from 


coal trains (Environ, 2012 and Katestone, 2012b).  Both studies investigated particulate matter (PM) 


emissions from coal trains (loaded and unloaded) compared with emissions from passenger and freight 


trains.  The Environ study found that at one site, there was no statistical difference in concentrations 


across all particulate size fractions for all train types.  At the other site, it was concluded that 


concentrations coinciding with loaded and unloaded coal train passes are statistically higher for PM10, 


but not other size fractions, compared with concentrations recorded during passenger train passes.  


There was no statistical difference between loaded coal train and unloaded coal trains.  


The Katestone 2012b study concluded that loaded coal trains were not associated with a statistically 


significant difference in PM10 and PM2.5 compared with concentrations when no train passed.  


Unloaded coal trains were associated with a statistically significant difference in PM10 and PM2.5 


compared with concentrations when no train passed.  


A subsequent re-analysis of the data collected for Katestone 2012b (Ryan and Wand, 2014) found 


evidence that that particulate levels were elevated when all train types passed by the monitoring 


station, with the strongest correlation for loaded and unloaded coal trains, for all particle size fractions. 


Ryan and Wand (2014) note that since coal dust is likely to be reflected in the larger particle counts (TSP 


and PM10) this finding suggested that other contaminants such as diesel may be of more concern than 


coal dust.  


Subsequent to this, additional analysis was completed to incorporate further data in the form of 


precipitation data from Cessnock and Maitland, and the number of locomotives pulling each train 


(Ryan, 2015). The analysis showed that the number of locomotives had little influence on the increased 


particulate levels associated with various types of trains passingb, which dispels, to some extent, the 


hypothesis that diesel exhaust explains a large proportion of the observed increases in particulate levels 


associated with train passings. The analysis did however show that particulate levels were significantly 


influenced by whether or not it had rained the day previous to sample collection at Maitland (but very 


                                                           
b Ryan 2015 does state an important caveat from ARTC that the information on the number of locomotives per train is likely to have 


been reported with some error. 
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little relationship to rainfall at Cessnock)c and this was the same irrespective of train type. Current day 


rainfall at Maitland was not strongly associated with particulate levels, nor was rainfall at Cessnock. The 


hypothesis here is that a key mechanism for the increased particulate levels is the resuspension by 


passing trains of dust particles that had previously settled on the tracks and nearby ground. Particulate 


levels are higher when any train is passing, as well as during the five minute period after the trains have 


passed. The magnitude of the increase was found to be similar for freight, loaded coal and unloaded 


coal trains, and roughly half that magnitude when passenger trains are passing. 


For both studies (Environ, 2012 and Katestone, 2012b), PM concentrations were recorded at short 


distances from the track and for short averaging periods to coincide with train passes, therefore no 


quantification of impact at residential areas can be inferred from the studies.  Notwithstanding this, 


WACJV is committed to making sure exposed coal in loaded wagons is moistened when loaded to 


minimise the potential for wind erosion. 


To put the potential fugitive emissions from loaded coal trains into context, an estimate has been made 


as to the levels of PM that may occur. Assuming a loaded train contains a maximum of 60 wagons, 


each 16.1 m in length and 2 m in width, the total surface area of exposed coal would be just over 


1,930 m2 (0.19 ha).  Katestone (2012a) suggests that if the product coal is watered as it is loaded to 


trains, then emissions can be controlled by up to 99%.  Assuming a conservative control factor of 50% 


(allowing time for the coal to dry somewhat en-route to Newcastle), and an emission factor of 


0.1 kg/ha/h (USEPA, 1985), then the total windblown TSP emissions from loaded coal trains may be of 


the order of 85 kg/y.  Even if no control factor was assumed, windblown TSP emissions would amount to 


approximately 170 kg/y (TSP), which constitutes less than 0.2 % of the total annual emissions for the 


worst-case operational year (Year 5), as calculated in Section 6.2. Since these emissions would be 


spread across a large area between the rail load-out and Newcastle, ground level concentrations due 


to this source would therefore be extremely low.  Emissions from loaded coal trains are not considered 


further in this assessment. 


In summary, the rail load-out facility would be designed such that: 


■ The surface of the product coal will be sprayed with water prior to transportation 


■ Load size will be limited to ensure that coal deposited into wagons is profiled such that it avoids 


overfilling and spillage. 


■ Loading will be such that a consistent profile is maintained. 


As noted in Ryan and Wand (2014), the findings suggested that other contaminants, such as the 


products of combustion due to the use of diesel in the locomotives, may be of more concern than coal 


dust. Whilst it now appears (that the diesel emissions themselves are not a direct cause of the elevated 


particulate levels measured (Ryan, 2015) , Australia currently has no national exhaust standards for new 


or re-manufactured locomotives.  


In order to start addressing this issue, the NSW EPA published a Diesel and Marine Emissions Strategy (the 


Strategy) in January 2015 (NSW EPA, 2015). The Strategy has the objective to ‘progressively control and 


reduce diesel and marine emissions from priority sectors – shipping, locomotives and non-road 


equipment used by EPA- licensed activities’.   


The Strategy sets out actions that the EPA has implemented and further steps it is taking to ensure that 


NSW benefits from the availability of feasible and cost-effective approaches and technologies to 


reduce non-road diesel and marine emissions.  With respect to rail locomotives, the Strategy sets the 


following goals: 


■ Investigate feasibility and support adoption of new emissions controls for locomotives 


                                                           
c It is stated in Ryan 2015 that these results make sense as the Maitland meteorological station is quite close to the particulate 


monitoring site. 
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■ Update the NSW regulatory framework to ensure accountability of diesel locomotive operators 


for improved emissions performance. 


Table 8.1 presents a summary of the goals, associated milestones, the original timing for 


implementation, and the status at April 2016. 


Table 8.1: Strategy overview for locomotives 


Focus area Goals Milestones 
Timing per NSW EPA, 


2015 
Status at April 2016 


Rail – 


locomotives 


and rail 


construction 


 Investigate 


feasibility and 


support adoption 


of new emissions 


control 


technology for 


locomotives. 


 


 Update NSW 


regulatory 


framework to 


ensue 


accountability of 


diesel locomotive 


operators for 


improved 


emissions 


performance. 


 


 Proposed 


change to 


Schedule 1 of 


POEO Act. 


 2nd quarter 


2015 


 Consultation draft of an 


amendment expected 


to be exhibited on the 


EPA website in early 


2016. 


 Pilot locomotive 


emission 


upgrade 


program 


 Complete by 3rd 


quarter 2015 


 Preliminary work 


completed, Stage 2 


due end April 2016 


 Licensing of 


rolling stock 


operators and 


of rail 


construction 


activities as 


separate 


scheduled 


activities 


 Expected to 


commence 4th 


quarter 2015 


 Consultation draft of an 


amendment expected 


to be exhibited on the 


EPA website in early 


2016. 


 


In September 2015, the Hon. Mark Speakman MP, Minister for the Environment, requested the NSW 


Chief Scientist & Engineer, Professor Mary O'Kane, to undertake a review of rail coal dust emissions 


management practices in the NSW coal chain in line.  The first phase was completed in November 2015 


with the release of an Initial Report (NSW Chief Scientist & Engineer, 2015). This first phase focussed on 


scoping the problem and understanding the issues, including community concerns, scientific 


knowledge, initiatives in NSW and other jurisdictions, and gaps in knowledge. The Initial Review 


concluded that whilst it was evident that there has been a substantial amount of work over of number 


of years in the Hunter rail corridor to both measure and reduce dust and particulates, the available 


studies only provide partial information about specific issues, and no existing studies (or set of studies) 


can definitely determine if there is a problem. It was identified that the gaps in knowledge exist around 


localised emissions in or near the rail corridor. Whilst studies indicate that there are increased levels of 


dust in the rail corridor when some trains pass, there is insufficient knowledge around the composition of 


the dust, the source of the dust, the quality and concentration, and the dispersion of this dust from the 


rail corridor.  The next phase of the Review has been focussing on how to better understand these 


unknowns. The final report is stated as being due on 31 March 2016. However, at the time of writing it 


had not yet been published. 
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9 GREENHOUSE GAS ASSESSMENT 


9.1 Introduction 


Greenhouse gas (GHG) emissions have been estimated based on the methods outlined in the following 


documents: 


 The World Resources Institute/World Business Council for Sustainable Development 


(WRI/WBCSD) Greenhouse Gas Protocol The Greenhouse Gas Protocol – A Corporate 


Accounting and Reporting Standard Revised Edition (WRI/WBCSD, 2004) (GHG Protocol). 


 National Greenhouse and Energy Reporting (Measurement) Determination 2008. 


 The Commonwealth Department of Climate Change and Energy Efficiency (DCCEE) National 


Greenhouse Accounts (NGA) Factors August 2015 (DCCEE, 2015). 


The GHG Protocol establishes an international standard for accounting and reporting of GHG emissions.  


The GHG Protocol has been adopted by the International Standard Organisation, endorsed by GHG 


initiatives (such as the Carbon Disclosure Project) and is compatible with existing GHG trading schemes.  


Three ‘scopes’ of emissions (scope 1, scope 2 and scope 3) are defined for GHG accounting and 


reporting purposes, as described below.  This terminology has been adopted in Australian GHG 


reporting and measurement methods and has been employed in this assessment.  The ‘scope’ of an 


emission is relative to the reporting entity. Indirect scope 2 and scope 3 emissions will be reportable as 


direct emissions from another facility. 


A discussion of the types of activities associated with Scope 1, Scope 2 and Scope 3 emissions are 


detailed in Section 10.1 of the previous AQGHGA (PAEHolmes, 2012). 


9.2 Greenhouse Gas Emission Estimates 


Emissions of carbon dioxide (CO2) and CH4 would be the most significant GHGs for the Project.  These 


gases are formed and released during the combustion of fuels used on site and from fugitive emissions 


occurring during the mining process, due to the liberation of CH4 from coal seams.   


Inventories of GHG emissions can be calculated using published emission factors.  Different gases have 


different greenhouse warming effects (referred to as global warming potentials) and emission factors 


take into account the global warming potentials of the gases created during combustion.  The 


estimated emissions are referred to in terms of carbon dioxide equivalent (CO2-e) emissions by applying 


the relevant global warming potential.  The GHG assessment has been conducted using the National 


Greenhouse Account (NGA) Factors, published by the DCCEE (2015).   


Project-related GHG sources included in the assessment are detailed in Section 10.2 of the previous 


AQGHGA (PAEHolmes, 2012) 


A summary of the annual GHG emissions is provided in Table 9.1.  Scope 1 emissions over the 28 years 


assessed remain very similar with to the previous AQGHGA (PAEHolmes, 2012).  Scope 2 emissions have 


slightly increased from the previous assessment due to the addition of four conveyor motors which has 


led to an increase in electricity use. Scope 3 emissions have largely decreased slightly aside from a 


slight increase in emissions due to energy production.   


Full details of all calculations are provided in Appendix D.   


9.3 GHG Benefits from Flaring and Beneficial Re-Use 


Consistent with the previous project design, a proportion of the gas (approximately 35%) will be 


released via the mine ventilation system (as MVA) as described above.  However, the capture and 
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flaring of the remaining CH4 (pre and post mining) will have significant benefits in terms of reducing 


GHG emissions.   


When compared to 100% fugitive emissions of CH4, the flaring scenario results in a GHG saving of 


approximately 5.5 Mt CO2-e over 28 years (8 Mt CO2-e over the potential 38 year mine life) or 54% of 


Scope 1 emissions.   


Additional GHG savings would be realised through the use of onsite power generation. Further details 


of this are provided in Section 10.3 of the previous AQGHGA (PAEHolmes, 2012). 
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Table 9.1: Summary of Annual Greenhouse Gas Emissions 


  
Scope 1 Emissions  


(t CO2-e) 


Scope 2 Emissions  


(t CO2-e) 


Scope 3 Emissions  


(t CO2-e) 


Year Diesel 
Fugitive  


MVA 
Flaring Total Electricity Diesel Electricity 


Energy 


Production 
Rail Total 


Year 1 4,803 0 0 4,803 3,881 247 554 0 0 802 


Year 2 4,803 0 0 4,803 3,881 247 554 0 0 802 


Year 3 91 6,014 1,844 7,949 5,516 5 788 438,712 249 439,754 


Year 4 294 19,503 5,980 25,778 9,185 15 1,312 1,422,716 806 1,424,850 


Year 5 913 60,514 18,556 79,983 20,337 47 2,905 4,414,387 2,502 4,419,841 


Year 6 1,994 132,172 40,530 174,696 39,824 103 5,689 9,641,754 5,464 9,653,010 


Year 7 1,654 109,645 33,622 144,921 33,698 85 4,814 7,998,442 4,533 8,007,874 


Year 8 1,972 130,677 40,071 172,720 39,418 102 5,631 9,532,696 5,402 9,543,831 


Year 9 2,287 151,607 46,489 200,384 45,110 118 6,444 11,059,513 6,268 11,072,343 


Year 10 2,050 135,876 41,665 179,591 40,832 106 5,833 9,911,921 5,617 9,923,477 


Year 11 2,293 151,947 46,593 200,833 45,202 118 6,457 11,084,299 6,282 11,097,156 


Year 12 2,353 155,956 47,823 206,132 46,292 121 6,613 11,376,774 6,447 11,389,956 


Year 13 2,366 156,840 48,094 207,300 46,533 122 6,648 11,441,218 6,484 11,454,471 


Year 14 2,126 140,904 43,207 186,238 42,199 109 6,028 10,278,754 5,825 10,290,717 


Year 15 2,152 142,603 43,728 188,483 42,661 111 6,094 10,402,684 5,895 10,414,785 


Year 16 2,050 135,876 41,665 179,591 40,832 106 5,833 9,911,921 5,617 9,923,477 


Year 17 2,563 169,887 52,095 224,545 50,081 132 7,154 12,393,000 7,023 12,407,310 


Year 18 2,563 169,887 52,095 224,545 50,081 132 7,154 12,393,000 7,023 12,407,310 


Year 19 2,563 169,887 52,095 224,545 50,081 132 7,154 12,393,000 7,023 12,407,310 


Year 20 2,467 163,499 50,136 216,102 48,344 127 6,906 11,927,023 6,759 11,940,816 


Year 21 2,514 166,625 51,094 220,234 49,194 129 7,028 12,155,054 6,888 12,169,100 


Year 22 2,461 163,092 50,011 215,563 48,233 127 6,890 11,897,280 6,742 11,911,039 


Year 23 2,297 152,219 46,677 201,192 45,276 118 6,468 11,104,128 6,293 11,117,007 


Year 24 2,222 147,258 45,156 194,636 43,927 114 6,275 10,742,252 6,088 10,754,730 


Year 25 2,162 143,317 43,947 189,426 42,855 111 6,122 10,454,735 5,925 10,466,893 


Year 26 2,184 144,744 44,385 191,312 43,243 112 6,178 10,558,836 5,984 10,571,110 


Year 27 2,115 140,191 42,989 185,294 42,005 109 6,001 10,226,704 5,796 10,238,609 


Year 28 2,185 144,846 44,416 191,447 43,271 113 6,182 10,566,272 5,988 10,578,554 


Total 62,497 3,505,584  1,074,963  4,643,044  1,061,990  3,219 151,713 255,727,076 144,924 256,026,932 
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9.4 Impact on the Environment 


According to the Intergovernmental Panel on Climate Change’s (IPCC) Fifth Assessment Report, global 


surface temperature has increased by 0.89ºC ± 0.2ºC during the 100 years ending 2012 (IPCC, 2013). 


The IPCC has determined “most of the observed increase in globally averaged temperatures since the 


mid-twentieth century is very likely due to the observed increase in anthropogenic greenhouse gas 


concentrations”. “Very likely” is defined by the IPCC as greater than 90% probability of occurrence 


(IPCC, 2013).  


Climate change projections specific to Australia have been determined by the CSIRO and the 


Australian Bureau of Meteorology (BoM), based on global emissions scenarios predicted by the latest 


IPCC assessment (CSIRO, 2015a). These projections supersede those released by CSIRO and the BoM in 


2007. Although the findings are similar to those of the 2007 projections, the range of emissions scenarios 


is broader than those used for the 2007 projections. The latest projections begin with concentration 


levels, rather than socio-economic assumptions followed by inferred emissions. 


The projected changes have been prepared for four Representative Concentration Pathways (RCPs), 


which represent the following scenarios of emissions of greenhouse gases, aerosols and land-use 


change:   


 RCP8.5 (high emissions) - represents a future with little curbing of emissions, with CO2 


concentrations continuing to rapidly rise, reaching 940 parts per million (ppm) by 2100.  


 RCP6.0 (intermediate emissions) - represents lower emissions, achieved by application of some 


mitigation strategies and technologies. This scenario results in the CO2 concentration rising less 


rapidly than RCP8.5, but still reaching 660 ppm by 2100. 


 RCP4.5 (intermediate emissions) - represents a similar scenario to RCP6.0, but emissions peak 


earlier (around 2040), and the CO2 concentration reaches 540 ppm in 2100.   


 RCP2.6 (low emissions) - assumes a very strong emissions reductions from a peak at around 


2020 to reach a CO2 concentration at about 420 ppm by 2100. This pathway would require 


early participation from all emitters, including developing countries, as well as the application 


of technologies for actively removing carbon dioxide from the atmosphere.  


For climate change projections, a regionalisation scheme using natural resource management regional 


boundaries has been used to divide Australia up into 8 clusters and 15 sub-clusters. For the projections 


described above, Table 9.2 presents the changes in annual temperature relative to the 1986-2005 


period for the Central Coast sub-cluster where the Project is located.   


Table 9.2: Projected Changes in Annual Temperature (relative to the 1986-2005 period) 


2030 – RCP2.6 


(low emissions 


scenario) 


2030 – RCP4.5 


(intermediate 


emissions scenario) 


2030 – RCP8.5 


(high emissions 


scenario) 


2090 – RCP2.6 


(low emissions 


scenario) 


290 – RCP4.5 


(intermediate 


emissions 


scenario) 


2090 – RCP8.5 


(high emissions 


scenario) 


Temperature (°C) 


0.9 (0.6 to 1.2) 1 (0.6 to 1.3) 1.1 (0.7 to 1.5) 1.1 (0.6 to 1.8) 2.1 (1.4 to 2.7) 4.2 (3 to 5.4) 
 


Notes:  The table gives the median (50th percentile) change with the 10th and 90th percentile range given within brackets.   


RCP6.0 is not included due to a smaller sample of model simulations available compared to the other RCPs. (CSIRO, 


2015a).  


Source:  CSIRO (2015b) Climate Change in Australia – Projections for Australia’s NRM Regions – Central Slopes Cluster Report, 


Commonwealth Scientific and Industrial Research Organisation. 


 


The CSIRO also details projected changes to other meteorological parameters (for example rainfall, 


potential evaporation, wind speed, relative humidity and solar radiation) and the predicted changes 


to the prevalence of extreme weather events (for example droughts, bush fires and cyclones).  


The potential social and economic impacts of climate change to Australia are detailed in the Garnaut 


Climate Change Review (Garnaut, 2008), which draws on IPCC assessment work and the CSIRO 
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climate projections. The Garnaut review details the negative and positive impacts associated with 


predicted climate change with respect to:  


 Agricultural productivity. 


 Water supply infrastructure. 


 Urban water supplies. 


 Buildings in coastal settlements. 


 Temperature related deaths. 


 Ecosystems and biodiversity. 


 Geopolitical stability and the Asia Pacific region.  


The Project’s contribution to projected climate change, and the associated impacts, would be in 


proportion with its contribution to global GHG emissions. Average annual scope 1 emissions from the 


Project (0.5 Mt CO2-e) would represent approximately 0.1% of Australia’s commitment under the 


original Kyoto Protocol (591.5 Mt CO2-e) and a very small portion of global GHG emissions, given that 


Australia contributed approximately 1.12% of global GHG emissions in 2012 (PBL Netherlands 


Environmental Assessment Agency, 2015).   


A comparison of predicted annual GHG emissions from the Project with global, Australian and NSW 


emissions inventories are presented in Table 9.3.  


Table 9.3: Comparison of Greenhouse Gas Emissions 


Geographic 


coverage 


Source 


coverage 


Timescale Emissions  


Mt CO2-e 


Reference 


Project Scope 1 only Average annual 0.2 This report. 


Global Consumption 


of fossil fuels 


Total since 


industrialisation 


1750 - 1994 


865,000 IPCC (2007a). Figure 7.3 converted from 


Carbon unit basis to CO2 basis.  Error is 


stated greater than ±20%. 


Global CO2-e 


emissions 


2014 35,700 PBL Netherlands Environmental Assessment 


Agency, 2015 


Australia 1990 Base 1990 547.7 United Nations Framework on Climate 


Change – Kyoto Protocol base year data  


http://unfccc.int/ghg_data/kp_data_unfcc


c/base_year_data/items/4354.php 


Australia Kyoto target Average annual 


2008 - 2012 


591.5 Based on 1990 net emissions multiplied by 


108% Australia’s Kyoto emissions target. 


Australia Total 2013 538.0 Taken from the National Greenhouse Gas 


Inventory 2013 


http://www.environment.gov.au/system/file


s/resources/7d7f7ef6-e028-462e-b15c-


ede14e222e65/files/national-inventory-


report-2013-vol1.pdf 


NSW Total 2013 151.5 Taken from the  State and Territory National 


Greenhouse Gas Inventory (2013) 


http://www.environment.gov.au/system/file


s/resources/9e33b185-1fb6-44b7-9d72-


6979f3427b94/files/state-territory-


inventories-2013.pdf 


The commitment from the Australian Government to reduce GHG emissions is proposed to be 


achieved through the introduction of the Australian Government’s Direct Action Plan.  The centrepiece 


of the plan is Emissions Reduction Fund which will provide incentives for emissions reduction activities 


across the Australian economy.  The legislation to establish the Emissions Reduction Fund came into 


effect in December 2014. 
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9.5 Greenhouse Gas Emissions Intensity 


The estimated GHG emissions intensity of the Project is approximately 0.045 t CO2-e/t ROM coal (scope 


1 emissions only). The estimated emissions intensity of the Project is similar to the majority of 


underground coal mines in Australia (0.05 t CO2-e/t coal) (scope 1 emissions only) (Deslandes, 1999).  


Figure 9.1 (derived from Deslandes, 1999) shows the GHG intensity of the Project compared to other 


Australian coal mines.  


 


Figure 9.1: GHG Intensity Comparison 


It is noted that the Project will not have a coal washery and associated reject emplacement, resulting 


in reduced demand for electricity and diesel.   


9.6 Project Greenhouse Gas and Energy Reduction Measures 


As proposed under the previous assessment, the Project will develop an Energy and Greenhouse 


Strategy within 2 years after the commencement of longwall coal extraction.  Further details regarding 


the Strategy are provided in Section 10.6 of the previous AQGHGA (PAEHolmes, 2012).  
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10 MANAGEMENT AND MONITORING 


10.1 Construction Dust Management 


The principal emissions from the construction phase of the Project will be dust and particulate matter, 


occurring from the following activities: 


 Vegetation clearing and earthmoving during site preparation and access road construction; 


 Excavation of portal and ventilation shafts and stockpiling of excavated material; 


 Excavated material handling, shaping, and bund construction; 


 Movement of heavy plant and machinery within the site; 


 Graders / scrapers working access road construction; and 


 Wind erosion from exposed surfaces. 


 


Procedures for controlling dust impacts during construction have been discussed in Section 11.1.1 to 


Section 11.1.4 of the previous AQGHGA (PAEHolmes, 2012). 


10.2 Operational Dust Control 


Sources of emissions during operation of the Project are described in Section 6.2 and Table 6.3. 


Based on the predicted impacts from the Project, the proposed management measures, developed in 


accordance with the NSW EPA best practice document ‘NSW Coal Mining Benchmarking Study: 


International Best Practice Measures to Prevent and/or Minimise Emissions of Particulate Matter from 


Coal Mining‘ (Donnelly et al., 2011), are considered feasible and reasonable.   


10.3 Monitoring 


A discussion of the proposed monitoring activities to occur is provided in Section 11.3 of the previous 


AQGHGA (PAEHolmes, 2012).  
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11 CONCLUSION 


Pacific Environment has completed an Air Quality and Greenhouse Gas Assessment for the Amended 


Project in accordance with the requirements as identified throughout the planning approvals process.   


The key air quality issues assessed are emissions of dust during the operation of the Project.  During 


construction, fugitive dust emissions can also be expected, however the total estimated TSP emissions 


are less than 85% of the emissions estimated to occur during operation of the Project. Therefore 


compliance with air quality goals during the operation of the mine is assumed to represent compliance 


during mine construction.   


Dispersion modelling was conducted for a maximum annual production scenario to predict the ground 


level concentrations for all relevant pollutants.  Maximum daily emissions at each receiver assessed 


were estimated using the ratios from the maximum daily production scenario and maximum annual 


production scenarios at each receptor obtained from the previous modelling (PAEHolmes, 2012). This 


ratio was applied to the modelled results from the maximum production scenario at each receptor 


under the current modelling to assess the glcs resulting from maximum daily production. 


The results of the modelling indicate that the predicted incremental PM10, PM2.5, TSP and dust 


deposition at the closest residential receptors are all below the impact assessment criteria.  The highest 


predicted glcs occur at the closest residence to the north of the Tooheys Road Site (P11) and the 


receptor closest to the Buttonderry Site (P17). 


A cumulative assessment, incorporating existing background levels, indicates that the Project is unlikely 


to result in any additional exceedances of relevant impact assessment criteria at the neighbouring 


receivers.    


Emissions to air associated with the flaring of methane and use in power generation would not change 


from the previous assessment (see Section 7.3 of the Air Quality and Greenhouse Gas Assessment 


(PAEHolmes, 2012). Additionally, odour impacts are not expected to significantly change as a result of 


the Amendment.  


An assessment of the GHG emissions associated with the Project indicates that average annual scope 


1 emissions would represent approximately 0.04% of Australia’s commitment under the Kyoto Protocol 


(591.5 Mt CO2-e) and a very small portion of global greenhouse emissions.   
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Appendix A ASSESSMENT LOCATIONS AND LAND OWNERSHIP
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Assessment 


Location ID 
Easting Northing Owner Name 


1 357855 6322289 STEVEN BARRY MCKEOGH & SIEW TING MCKEOGH 


2 357021 6322338 ARTHUR ROBERT MUNROE & SUSAN JOAN MUNRO 


3 356284 6322807 JT & KE HUTCHINSON 


4 354803 6322823 STANDARD INDUSTRIES PTY LIMITED 


5 353943 6323781 DELCARE CONSTRUCTIONS PTY LIMITED 


6 355040 6325280 WYONG COAL PTY LIMITED 


7 355524 6325206 BJ & KR DRAKE 


8 355898 6325231 N & A IORDANIDIS 


9 356509 6325499 DJC SUAREZ 


10 357203 6326257 NORMAN JAMES HAWKINS & ADA MARIE HAWKINS 


11 356222 6325149 KR DRAKE 


12 351245 6322968 AT ETHELL 


13 359426 6324622 N/A Representative of Bluehaven Residential Area 


14 351364 6322948 ZS MUSLU 


15 351632 6322985 C TOHAMY & MUSLIM COMMUNITY CO-OPERATIVE (AUSTRALIA) LTD 


16 351783 6322837 S WONG & S LIN & PH LEE 


17 351940 6322848 LA & R ATCHISON 


18 351815 6323743 EM DUNN 


19 351054 6323433 KG & KA MACDONALD 


20 351205 6323857 MJ BAULCH 


21 351920 6323989 F & EM MERCIECA 


22 351795 6322769 CJ CAMPBELL & EI HINSON 


23 351869 6322717 J EDINGTON 


24 352046 6322637 RW & CP & BW IKIN 


25 352248 6322672 WYONG COAL PTY LIMITED 


26 352359 6322615 WYONG COAL PTY LIMITED 


27 352154 6322523 CJ & L BAUERHUIT 


28 352245 6322549 JF & AP RITCHIE 


29 352319 6322512 ME & JE WALTERS 


30 352693 6322395 HELI-AUST LAND HOLDINGS PTY LTD 


31 352562 6322475 B & B MITROVIC 


32 352562 6322404 J & R DIMIS 


33 352462 6322452 RO & AE HOLLAND 


34 361381 6323610 NORTHLAKES HIGH SCHOOL 


35 361587 6323932 NORTHLAKES PUBLIC SCHOOL 


36 359671 6324160 36 TURNER CLOSE, BLUE HAVEN 


37 359364 6323755 109 BIRDWOOD DR, BLUE HAVEN 


38 358556 6328262 WYEE PUBLIC SCHOOL 


39 358831 6328322 WYEE UNION CHURCH 


40 358813 6327963 SEVENTH-DAY ADVENTIST CHURCH WYEE 


41 358926 6326668 555 BUSHELLS RIDGE ROAD, BUSHELLS RIDGE 


42 359543 6326914 259 WYEE ROAD, WYEE 


43 359243 6327014 16 GOSFORD ROAD, WYEE 
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Appendix B  MODEL SET UP 







 


 


Job Number 20803 | AQU-NW-004-20803   B-2 


Wallarah 2 Air Quality and Greenhouse Gas Assessment R4.docx 


Model Set Up 


TAPM (v 4.0.4) 


Number of grids (spacing) 4 (30 km, 10 km, 3 km, 1 km) 


Number of grid points 43 x 43 x 35 


Year of analysis Jul 2010 – Jun 2011 


Centre of analysis (local coordinates) 354890, 6323821 


CALMET (v. 6.42) 


Meteorological grid domain 30 km x 30 km  


Meteorological grid resolution 250 m 


Input data 


Surface station data from Wallarah, Cooranbong, Norah Head 


and cloud cover and height from Williamtown.  


 


Prognostic 3D.dat extracted from TAPM at 1 km grid 


 


CALMET Model Options used 


Flag Descriptor Default Value Used 


IEXTRP Extrapolate surface 


wind observations to 


upper layers 


Similarity theory Similarity theory 


BIAS (NZ) Relative weight given 


to vertically 


extrapolated surface 


observations versus 


upper air data 


NZ * 0 -1, -0.5, -0.25, 0, 0, 0, 0  


TERRAD Radius of influence of 


terrain 


No default (typically 


5- 15km) 


6 km 


RMAX1 and RMAX2 Maximum radius of 


influence over land 


for observations in 


layer 1 and aloft 


No Default 2.5 km 


R1 and R2 Distance from 


observations in layer 1 


and aloft at which 


observations and 


Step 1 wind fields are 


weighted equally 


No Default 2.5 km 
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CALPUFF Model Options used 


Flag Flag Descriptor Value Used Value Description 


MCHEM Chemical 


Transformation 


0 Not modelled 


MDRY Dry Deposition 1 Yes for PM 


MTRANS Transitional plume rise 


allowed? 


1 Yes 


MTIP Stack tip downwash? 1 Yes 


MRISE Method to compute 


plume rise 


1 Briggs plume rise 


MSHEAR Vertical wind Shear 0 Vertical wind shear not modelled 


MPARTL Partial plume 


penetration of 


elevated inversion? 


1 Yes 


MSPLIT Puff Splitting  0 No puff splitting 


MSLUG Near field modelled 


as slugs 


0 Not used 


MDISP Dispersion 


Coefficients 


2 Based on micrometeorology 


MPDF Probability density 


function used for 


dispersion under 


convective conditions 


0 No 


MROUGH PG sigma y,z adjusted 


for z 


0 No 


MCTADJ Terrain adjustment 


method 


3 Partial Plume Adjustment 


MBDW Method for building 


downwash 


1 ISC method 
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Appendix C  ESTIMATED EMISSIONS 
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Wallarah 2 Coal Project 


 


Estimated emissions are presented for all significant dust generating activities associated with the 


construction and operation of the Project. 


Fugitive dust emissions can be expected during construction from the following activities: 


 excavation of material for the box cut, ventilation shafts and ROM stockpile area; 


 loading of material to trucks and transport within site;  


 dozers on excavated material; and 


 graders working road construction. 


 


Fugitive dust emissions can be expected during operation from the following activities: 


 loading stockpile from conveyor; 


 wind erosion and maintenance on stockpiles; and 


 upcast ventilation shafts.   


 


Loading / dumping waste rock 


Each tonne of material loaded will generate a quantity of particulate matter that will depend on the 


wind speed and the moisture content according to the US EPA emission factor equation (US EPA, 1985 


and updates) shown below: 


𝐸 (𝑘𝑔/𝑡) = 𝑘 × 0.0016 × (
(


𝑈
2.2


)
1.3


(
𝑀
2


)
1.4 ) 


Where: 


K = 0.74 for TSP, 0.35 for PM10 and 0.053 for PM2.5 


U – wind speed (m/s)  


M – moisture content (%) 


 


The moisture content of waste material is assumed to be 5% and the wind speed of 1.3 m/s is taken from 


the measured wind at the Wallarah AWS for the period July 2010 – June 2011.   


Hauling material / coal on unsealed surfaces 


The emission estimate of wheel generated dust associated with hauling at the pit top areas (i.e. for 


hauling of waste rock material during construction is based the US EPA AP42 emission equation for 


unpaved surfaces at industrial sites (US EPA, 1985 and updates) shown below:  


𝐸  (𝑘𝑔/𝑉𝐾𝑇) = 0.2819 × 𝑘 × [ × (𝑠/12)^0.7 × ((𝑊 × 1.1023)/3)^0.45] 
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Where: 


k = 4.9 for TSP, 1.5 for PM10 and 0.015 for PM2.5 


s = silt content of road surface 


W = mean vehicle weight  


The silt content (s) for the haulage routes is assumed to be 4%.   


The mean vehicle weight used in the emissions estimates is an average of the loaded and unloaded 


gross vehicle mass, to account for one empty trip and one loaded trip.  Haul trucks carrying waste 


during construction are assumed to have a payload of 136 t and a tare weight of 181 t.   


Dozers working on waste rock 


Emissions from dozers on waste have been calculated using the US EPA emission factor equation (US 


EPA, 1985 and updates).  


𝐸(𝑘𝑔/ℎ𝑟) = 𝑘 ×
𝑠1.2


𝑀1.3 


Where: 


k = 2.6 for TSP, 0.3375 for PM10 and 0.0273 for PM2.5 


s = silt content (assumed to be 10%)  


M = moisture content (assumed to be 2%).   


 


Active Stockpiles – Wind Erosion and Maintenance 


The following US EPA (1985 and updates) emission factor equation has been used for wind erosion.   


 


𝐸𝑇𝑆𝑃 (𝑘𝑔/ℎ𝑎/ℎ𝑟) = 1.8 𝑥 𝑈  
Where: 


U= mean wind speed (m/s) and is taken as 1.3 m/s from the Wallarah meteorological site.   


For PM10 this is multiplied by a factor of 0.5 and for 0.075 for PM2.5.   
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Estimated emissions of TSP during Operations 


 
Estimated emissions of PM10 during Operations


 
 


ACTIVITY - Operations (Annual)


TSP Emission 


kg/year Intensity units


Emission 


factor units


Variable 


1 units


Variable 


2 units


Variable 


3 units Variable 4 units Variable 5 units


Variable 


6 units Assumptions


Tooheys Road Site


CL - Conveyor transfer @ Portal                      828       5,000,000 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA.


CL - Conveyor transfer to ROM stockpile                      248       5,000,000 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control 70% control to reflect two sides and a roof.


CL - Loading ROM stockpile from conveyor                      828       5,000,000 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA


CL - Active ROM Stockpiles (wind erosion and 


maintenance  - assumes maintenance by FEL/Dozer)
                13,324 1.3 ha 2.34 kg/ha/hr 8760 h/y 1.3 average wind speed m/s 50 % control


Area of stockpile taken supplied DXF.  Control assumed for fixed water 


sprays.


CL - Conveyor transfer to Crushing Station                      248       5,000,000 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA. 70% control to reflect 3 enclosed sides.


CL - Processing - Crushing Station 450 5000000 t/y 0.0006 kg/t 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA. 70% control to reflect 3 enclosed sides.


CL - Conveyor transfer between crusher and stockpile                      124       5,000,000 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA. 70% control to reflect 3 enclosed sides.


CL - Conveyor transfer to Product stockpile                      248       5,000,000 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.4 5 moisture content in % 70 % control
70% control to reflect two sides and a roof plus 50% control from water 


sprays


CL - Loading Product stockpile from conveyor gantry                      828       5,000,000 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA


CL - Active Product Stockpiles (wind erosion and 


maintenance - assumes maintenance by FEL/Dozer)
                48,171 4.7 ha 2.34 kg/ha/hr 8760 h/y 1.3 average wind speed m/s 50 % control


Area of stockpile taken supplied DXF.  Control assumed for fixed water 


sprays.


CL - Loading from Product Stockpile to Conveyor 828.2902849 5000000 t/y 0.00016566 kg/t 0.50463 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA


CL - Unloading material at transfer points 124.2435427 5000000 t/y 0.00016566 kg/t 0.50463 average of (wind speed/2.2)^1.3 5 moisture content in % 85 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. Control assumed for fully enclosed transfer points and the use of 


Conveying from stockpiles to train load out bin 248.4870855 5000000 t/y 0.00016566 kg/t 0.50463 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. 70% control to reflect 2 sides and a roof.


Transfer from conveyor to train load out bin 248.4870855 5000000 t/y 0.00016566 kg/t 0.50463 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA; 70% control for enclosure


CL - Loading Trains from Train Load Out Bin                      828       5,000,000 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. No controls for stockpile loading


Buttonderry Site


Ventilation Shaft                 23,337             11,668 10^6 m3/yr 2.0000
TSP Conc. 


(mg/m3)
8760 h/y 3600 s/hour 370


Flow Rate 


(m3/s)
% control


Flow rate take from 2008 EA. Particulate concentration for Vent Shaft 


taken from measurements at Tasman Underground Mine (HAS, 2007)


Total Annual TSP (kg)                 90,914 


ACTIVITY - Operations (Annual)


PM10 Emission 


kg/year Intensity units


Emission 


factor units


Variable 


1 units


Variable 


2 units


Variable 


3 units Variable 4 units Variable 5 units


Variable 


6 units Assumptions


Tooheys Road Site


CL - Conveyor transfer @ Portal                           392       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.2 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA.


CL - Conveyor transfer to ROM stockpile                           118       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control 70% control to reflect two sides and a roof.


CL - Loading ROM stockpile from conveyor                           392       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA


CL - Active ROM Stockpiles (wind erosion and 


maintenance  - assumes maintenance by FEL/Dozer)
                       6,662 1.3 ha 1.17 kg/ha/hr 8760 h/y 1.3 average wind speed m/s 50 % control


Area of stockpile taken supplied DXF.  Control assumed for fixed water 


sprays.


CL - Conveyor transfer to Crushing Station                           118       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA. 70% control to reflect 3 enclosed sides.


CL - Processing - Crushing Station                           405       5,000,000 t/y 0.00027 kg/t 70 % control
70% ontrol assumed for full enclosure of crushing station. Wet supression 


emission factor used as water controls will be used.


CL - Conveyor transfer between crusher and stockpile                           118       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.2 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA. 70% control to reflect 3 enclosed sides.


CL - Conveyor transfer to Product stockpile                           118       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control 70% control to reflect two sides and a roof.


CL - Loading Product stockpile from conveyor gantry                           392       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA


CL - Active Product Stockpiles (wind erosion and 


maintenance - assumes maintenance by FEL/Dozer)
                     24,086 4.7 ha 1.17 kg/ha/hr 8760 h/y 1.3 average wind speed m/s 50 % control


Area of stockpile taken supplied DXF.  Control assumed for fixed water 


sprays.


CL - Loading from Product Stockpile to Conveyor                           392       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA


CL - Unloading material at transfer points                              59       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 85 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. 70% control assumed for fully enclosed transfer points.


Conveying from stockpiles to train load out bin                           118       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. 70% control to reflect 2 sides and a roof.


Transfer from conveyor to train load out bin                           118       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA


CL - Loading Trains from Train Load Out Bin                           392       5,000,000 t/y 0.0001 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. No controls for stockpile loading


Buttonderry Site


Ventilation Shaft                      23,337             11,668 10^6 m3/yr 2.0000
TSP Conc. 


(mg/m3)
8760 h/y 3600 s/hour 370


Flow Rate 


(m3/s)
% control


Flow rate take from 2008 EA. Particulate concentration for Vent Shaft 


taken from measurements at Tasman Underground Mine (HAS, 2007)


Total Annual PM10 (kg)                      57,212 
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Estimated emissions of PM2.5 during Operations 


 


Estimated emissions of TSP during Construction 


 


 


ACTIVITY - Operations (Annual) PM2.5 Emission kg/year Intensity units


Emission 


factor units


Variable 


1 units Variable 2 units Variable 3 units Variable 4 units Variable 5 units


Variable 


6 units Assumptions


Source 


type


Tooheys Road Site


CL - Conveyor transfer @ Portal                                            59       5,000,000 t/y 0.000012 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA.
1


CL - Conveyor transfer to ROM stockpile                                            18       5,000,000 t/y 0.000012 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control 70% control to reflect 3 enclosed sides. 2


CL - Loading ROM stockpile from conveyor                                            59       5,000,000 t/y 0.000012 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA
2


CL - Active ROM Stockpiles (wind erosion and maintenance  - assumes 


maintenance by FEL/Dozer)
                                         999 1.3 ha 0.1755 kg/ha/hr 8760 h/y 1.3 average wind speed m/s 50 % control


Area of stockpile taken supplied DXF.  Control assumed for fixed water 


sprays.
2


CL - Conveyor transfer to Crushing Station                                            18       5,000,000 t/y 0.000012 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA. 70% control to reflect 3 enclosed sides.
2


CL - Processing - Crushing Station                                            75       5,000,000 t/y 0.00005 kg/t 70 % control
70% ontrol assumed for full enclosure of crushing station. Wet supression 


emission factor used as water controls will be used.
1


CL - Conveyor transfer between crusher and stockpile                                            18       5,000,000 t/y 0.000012 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2009 EA. 70% control to reflect 3 enclosed sides.
1


CL - Conveyor transfer to Product stockpile                                            18       5,000,000 t/y 0.000012 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control 70% control to reflect 3 enclosed sides. 2


CL - Loading Product stockpile from conveyor gantry                                            59       5,000,000 t/y 0.000012 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA
2


CL - Active Product Stockpiles (wind erosion and maintenance - 


assumes maintenance by FEL/Dozer)
                                     3,613 4.7 ha 0.1755 kg/ha/hr 8760 h/y 1.3 average wind speed m/s 50 % control


Area of stockpile taken supplied DXF.  Control assumed for fixed water 


sprays.
2


CL - Loading from Product Stockpile to Conveyor 59.32349338 5000000 t/y 1.1865E-05 kg/t 0.50463 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA
2


CL - Unloading material at transfer points 8.898524007 5000000 t/y 1.1865E-05 kg/t 0.50463 average of (wind speed/2.2)^1.3 5 moisture content in % 85 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. 70% control assumed for fully enclosed transfer points.
2


Conveying from stockpiles to train load out bin 17.79704801 5000000 t/y 1.1865E-05 kg/t 0.50463 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. 70% control to reflect 2 sides and a roof.
2


Transfer from conveyor to train load out bin 17.79704801 5000000 t/y 1.1865E-05 kg/t 0.50463 average of (wind speed/2.2)^1.3 5 moisture content in % 70 % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA
2


CL - Loading Trains from Train Load Out Bin                                            59       5,000,000 t/y 0.000012 kg/t 0.50 average of (wind speed/2.2)^1.3 5 moisture content in % % control
Intensity assumed for max production year. Moisture content of coal as per 


2008 EA. No controls for stockpile loading
2


Buttonderry Site


Ventilation Shaft                                    23,337             11,668 10^6 m3/yr 2.0000
TSP Conc. 


(mg/m3)
8760 h/y 3600 s/hour 370


Flow Rate 


(m3/s)
% control


Flow rate take from 2008 EA. Particulate concentration for Vent Shaft 


taken from measurements at Tasman Underground Mine (HAS, 2007)
1


Total Annual PM2.5 (kg)                                    28,436 


ACTIVITY - Construction


TSP Emission 


kg/year Intensity units


Emission 


factor units


Variable 


1 units


Variable 


2 units


Variable 


3 units Variable 4 units Variable 5 units


Variable 


6 units Assumptions


Source 


type


Tooheys Road Site


Dozer clearing vegetation                 11,583                   692 h/y 16.74 kg/h 10 silt content in % 2 moisture content in % 1


Loading of excavated material to trucks                         69           304,550 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 4 moisture content in % 2


Hauling of excavated material to trucks                   2,729           304,550 t/y 0.036 kg/t 28 t/truck load 38 Vehicle gross mass (t) 0.5
km/return 


trip
2.0 kg/VKT 4


% silt 


conten
75 % control 1


Hauling of drift material from drift to crusher by truck                   3,431           382,883 t/y 0.036 kg/t 28 t/truck load 38 Vehicle gross mass (t) 0.5
km/return 


trip
0.3 kg/VKT 4


% silt 


conten
75 % control 2


CL - Processing - Crushing Station                         69           382,883 t/y 0.0006 kg/t 70 % control 1


CL - Conveyor transfer of drift material from crusher to rail 


spur
                        87           382,883 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.2 4 moisture content in % % control 1


Dumping of excavated material                      156           687,433 t/y 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 4 moisture content in % 2


FEL / Dozer Shaping                   6,525                   960 t/y 6.8 kg/h 10 silt content in % 4 moisture content in % 1


Wind erosion  - exposed areas                 24,528 7 ha 0.4 kg/ha/hr 3


Buttonderry Site


Dozer clearing vegetation 4,820                 288                 h/y 16.74 kg/h 10 silt content in % 2 moisture content in % 1


Loading of excavated material to trucks                         33           146,850 t 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 4 moisture content in % 2


Hauling of excavated material to trucks                   1,316           146,850  t/y 0.036 kg/t 28 t/truck load 38 Vehicle gross mass (t) 0.5
km/return 


trip
2.0 kg/VKT 4


% silt 


conten
75 % control 1


Dumping of excavated material                         33           146,850 t 0.0002 kg/t 0.50 average of (wind speed/2.2)^1.3 4 moisture content in % 2


FEL / Dozer Shaping                   6,525                   960 t/y 6.8 kg/h 10 silt content in % 4 moisture content in % 1


Wind erosion                 14,016 4 ha 0.4 kg/ha/hr 3


 Total Annual TSP (kg)                 75,919 


As per previous assessment - generally retained assumption from 2008 EA:


- amounts of excavated material


- dozer hours


- moisture contents


- trip distances


Updated the following:


- hauling emission equation


-topsoil silt content


- updated truck payload and vehicle gross mass based on CAT785. Drift 


material will now go from drift to crusher and conveyed to rail spur (per 


Andrew Wu email 8/3/16)
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Appendix D  ESTIMATION OF GREENHOUSE GAS EMISSIONS 
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D.1 FUEL CONSUMPTION 


GHG emissions from diesel consumption were estimated using the following equation: 


𝐸𝐶𝑂2−𝑒 =
𝑄 × 𝐸𝐹


1000
 


where: 


ECO2-e = Emissions of GHG from diesel combustion (t CO2-e)1 


Q = Estimated combustion of diesel (GJ)2 


EF = Emission factor (scope 1 or scope 3) for diesel combustion (kg CO2-e/GJ)3 


1 tCO2-e = tonnes of carbon dioxide equivalent. 
2 GJ = gigajoules. 
3 kg CO2-e/GJ = kilograms of carbon dioxide equivalents per gigajoule. 


The quantity of diesel consumed (Q) in each year is based on a diesel intensity rate of 0.19 L diesel/t 


ROM).  Diesel consumption during construction (Year 1 and Year 2) is based on the assumption that 


1780 kl/year is required.  The quantity of diesel consumed in gigajoules (GJ) (Q) is then calculated using 


an energy content factor for diesel of 38.6 gigajoules per kilolitre (GJ/kL).   


GHG emission factors and energy content for diesel were sourced from the NGA Factors (DCCEE, 2015).  


The estimated annual and Project total GHG emissions from diesel usage are presented in Table D.1.    
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Table D.1: Estimated CO2-e (tonnes) for diesel consumption 


Year Diesel  (kL) Emissions (t CO2-e) 


  
Scope 1 Scope 3 Total 


Year 1 1,780 4,803 247 5,050 


Year 2 1,780 4,803 247 5,050 


Year 3 34 91 5 95 


Year 4 109 294 15 309 


Year 5 338 913 47 960 


Year 6 739 1,994 103 2,097 


Year 7 613 1,654 85 1,740 


Year 8 731 1,972 102 2,073 


Year 9 848 2,287 118 2,405 


Year 10 760 2,050 106 2,156 


Year 11 850 2,293 118 2,411 


Year 12 872 2,353 121 2,474 


Year 13 877 2,366 122 2,488 


Year 14 788 2,126 109 2,235 


Year 15 797 2,152 111 2,262 


Year 16 760 2,050 106 2,156 


Year 17 950 2,563 132 2,695 


Year 18 950 2,563 132 2,695 


Year 19 950 2,563 132 2,695 


Year 20 914 2,467 127 2,594 


Year 21 932 2,514 129 2,643 


Year 22 912 2,461 127 2,587 


Year 23 851 2,297 118 2,415 


Year 24 823 2,222 114 2,336 


Year 25 801 2,162 111 2,274 


Year 26 809 2,184 112 2,296 


Year 27 784 2,115 109 2,224 


Year 28 810 2,185 113 2,298 


Total 23,163 62,497 3,219 65,716 
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D.2 ELECTRICITY 


GHG emissions from electricity usage were estimated using the following equation:  


𝐸𝐶𝑂2−𝑒 =
𝑄 × 𝐸𝐹


1000
 


where: 


ECO2-e = Emissions of GHG from electricity usage (tCO2-e/annum) 


Q = Estimated electricity usage (kWh/annum)1 


EF = Emission factor (Scope 2 or Scope 3) for electricity usage (kgCO2-e/kWh)2 


1 kWh/annum = kilowatt hours per annum 
2 kgCO2-e/kWh = kilograms of carbon dioxide equivalents per kilowatt hour 


The quantity of electricity used each year is based on an intensity rate of 11 kWh/tpa ROM.  GHG 


emission factors were sourced from the NGA Factors (DCCEE, 2015).  The estimated annual and Project 


total GHG emissions from electricity usage are presented in Table D.2. 


 


TableD.2: Estimated CO2-e (tonnes) for electricity 


Year Electricity (kWhr) Emissions (t CO2-e) 


 
Scope 2 Scope 3 Total 


Year 1 4,620,000 3,881 554 4,435 


Year 2 4,620,000 3,881 554 4,435 


Year 3 6,567,000 5,516 788 6,304 


Year 4 10,934,000 9,185 1,312 10,497 


Year 5 24,211,000 20,337 2,905 23,243 


Year 6 47,410,000 39,824 5,689 45,514 


Year 7 40,117,000 33,698 4,814 38,512 


Year 8 46,926,000 39,418 5,631 45,049 


Year 9 53,702,000 45,110 6,444 51,554 


Year 10 48,609,000 40,832 5,833 46,665 


Year 11 53,812,000 45,202 6,457 51,660 


Year 12 55,110,000 46,292 6,613 52,906 


Year 13 55,396,000 46,533 6,648 53,180 


Year 14 50,237,000 42,199 6,028 48,228 


Year 15 50,787,000 42,661 6,094 48,756 


Year 16 48,609,000 40,832 5,833 46,665 


Year 17 59,620,000 50,081 7,154 57,235 


Year 18 59,620,000 50,081 7,154 57,235 


Year 19 59,620,000 50,081 7,154 57,235 


Year 20 57,552,000 48,344 6,906 55,250 


Year 21 58,564,000 49,194 7,028 56,221 


Year 22 57,420,000 48,233 6,890 55,123 


Year 23 53,900,000 45,276 6,468 51,744 


Year 24 52,294,000 43,927 6,275 50,202 


Year 25 51,018,000 42,855 6,122 48,977 


Year 26 51,480,000 43,243 6,178 49,421 


Year 27 50,006,000 42,005 6,001 48,006 


Year 28 51,513,000 43,271 6,182 49,452 


Total 1,264,274,000 1,061,990 151,713 1,213,703 


 


D.3  FUGITIVE METHANE 


Emissions from fugitive CH4 were estimated using the following equation:  


𝐸𝑐𝑜2−𝑒 = 𝑄 ×  𝐸𝐹 
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where: 


ECO2-e = Emissions of GHG from fugitive CH4 (t CO2-e/annum) 


Q = ROM coal extracted during the year (t) 


EF = Scope 1 emission factor  (t CO2-e/tonne) 


    


A site specific emission factor (EF) of 0.1 t CO2-e/tonne has been determined based on gas content 


testing (GeoGas, 2002).  The measured average gas content of 7.6 m3/t (GeoGas, 2002) was converted 


to CO2-e based on the National Greenhouse and Energy Reporting System (NGERS) methodology 


(Division 3.2.2, Subdivision 3.2.2.2 Method 4) (DCC, 2014).   


It is assumed that of the total measured gas content, approximately 35% would be emitted via mine 


ventilation air.  The remaining 65% (pre drainage and post drainage) would be flared.  The estimated 


annual and Project total GHG emissions from fugitive CH4 are presented in Table D.3.   


Table D.3: Estimated CO2-e (tonnes) for fugitive methane and flaring 


Year ROM (tpa) Scope 1 Emissions (t CO2-e) 


 
(tpa) Flaring (Pre and Post Drainage) Fugitive (MVA) 


Year 1 0 0 0 


Year 2 0 0 0 


Year 3 177,000 1,844 6,014 


Year 4 574,000 5,980 19,503 


Year 5 1,781,000 18,556 60,514 


Year 6 3,890,000 40,530 132,172 


Year 7 3,227,000 33,622 109,645 


Year 8 3,846,000 40,071 130,677 


Year 9 4,462,000 46,489 151,607 


Year 10 3,999,000 41,665 135,876 


Year 11 4,472,000 46,593 151,947 


Year 12 4,590,000 47,823 155,956 


Year 13 4,616,000 48,094 156,840 


Year 14 4,147,000 43,207 140,904 


Year 15 4,197,000 43,728 142,603 


Year 16 3,999,000 41,665 135,876 


Year 17 5,000,000 52,095 169,887 


Year 18 5,000,000 52,095 169,887 


Year 19 5,000,000 52,095 169,887 


Year 20 4,812,000 50,136 163,499 


Year 21 4,904,000 51,094 166,625 


Year 22 4,800,000 50,011 163,092 


Year 23 4,480,000 46,677 152,219 


Year 24 4,334,000 45,156 147,258 


Year 25 4,218,000 43,947 143,317 


Year 26 4,260,000 44,385 144,744 


Year 27 4,126,000 42,989 140,191 


Year 28 4,263,000 44,416 144,846 


Total 103,174,000 1,074,963 3,505,584  


 


D.4 VEGETATION CLEARING 


There is minimal vegetation stripping required for the Project (restricted to small areas around the 


surface infrastructure) and there GHG emissions due to vegetation clearance have not been 


calculated.  This is consistent with the previous assessment. 


D.5 PRODUCT COAL TRANSPORTATION 


The scope 3 emissions associated with product coal transportation have been estimated based on all 


product coal being transported to Newcastle for export by rail.  Emissions associated with product coal 


transportation have been estimated based on an emission factor for loaded trains of 12.3 grams per 


net tonne per kilometre (QR Network Access, 2002).  Emission factors were not available for unloaded 


trains so the factor for loaded trains is conservatively applied for the return trip.   
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The return rail trip to the port of Newcastle is estimated to be 120 km.  The total estimated GHG 


emissions from rail transport of product coal are provided in Table D.4. 


Table D.4: Estimated CO2-e (tonnes) for product coal transportation 


Year Product Coal (tpa) Scope 3 Emissions (t CO2-e) 


Year 1 0 0 


Year 2 0 0 


Year 3 177,000 249 


Year 4 574,000 806 


Year 5 1,781,000 2,502 


Year 6 3,890,000 5,464 


Year 7 3,227,000 4,533 


Year 8 3,846,000 5,402 


Year 9 4,462,000 6,268 


Year 10 3,999,000 5,617 


Year 11 4,472,000 6,282 


Year 12 4,590,000 6,447 


Year 13 4,616,000 6,484 


Year 14 4,147,000 5,825 


Year 15 4,197,000 5,895 


Year 16 3,999,000 5,617 


Year 17 5,000,000 7,023 


Year 18 5,000,000 7,023 


Year 19 5,000,000 7,023 


Year 20 4,812,000 6,759 


Year 21 4,904,000 6,888 


Year 22 4,800,000 6,742 


Year 23 4,480,000 6,293 


Year 24 4,334,000 6,088 


Year 25 4,218,000 5,925 


Year 26 4,260,000 5,984 


Year 27 4,126,000 5,796 


Year 28 4,263,000 5,988 


Total 103,174,000  144,924  


Consistent with the previous assessment, emissions from the shipping of product coal are not included in 


this assessment due to the difficulties in emission estimates, including uncertainty in export markets and 


limited data on emission factors and/or fuel consumption for ocean going vessels.  


D.6 ENERGY PRODUCTION FROM PRODUCT COAL 


The scope 3 emissions associated with the combustion of product coal were estimated using the 


following equation: 


𝐸𝐶𝑂2−𝑒 =
𝑄 ×  𝐸𝐶 ×   𝐸𝐹


1000
 


Where: 


ECO2-e = Emissions of GHG from coal combustion (t CO2-e) 


Q = Quantity of product coal burnt (GJ) 


EC = Energy Content Factor for black / coking coal (GJ/t)1 


EF = Emission factor for black / coking coal combustion (kg CO2-e/GJ) 
1 GJ/t = gigajoules per tonne 


The quantity of thermal saleable coal is based on the production rate in tpa. This is converted to GJ 


using an energy content factor for black coal of 27 GJ/t.  The GHG emission factor and energy content 


for coal were sourced from the NGA Factors (DCCEE, 2015).   


The emissions associated with the use of the product coal are presented in Table D.5.   
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Table D.5: Scope 3 emissions for energy production from product coal 


Year Product Coal (tpa) Scope 3 Emissions (t CO2-e) 


Year 1 0 0 


Year 2 0 0 


Year 3 177,000 438,712 


Year 4 574,000 1,422,716 


Year 5 1,781,000 4,414,387 


Year 6 3,890,000 9,641,754 


Year 7 3,227,000 7,998,442 


Year 8 3,846,000 9,532,696 


Year 9 4,462,000 11,059,513 


Year 10 3,999,000 9,911,921 


Year 11 4,472,000 11,084,299 


Year 12 4,590,000 11,376,774 


Year 13 4,616,000 11,441,218 


Year 14 4,147,000 10,278,754 


Year 15 4,197,000 10,402,684 


Year 16 3,999,000 9,911,921 


Year 17 5,000,000 12,393,000 


Year 18 5,000,000 12,393,000 


Year 19 5,000,000 12,393,000 


Year 20 4,812,000 11,927,023 


Year 21 4,904,000 12,155,054 


Year 22 4,800,000 11,897,280 


Year 23 4,480,000 11,104,128 


Year 24 4,334,000 10,742,252 


Year 25 4,218,000 10,454,735 


Year 26 4,260,000 10,558,836 


Year 27 4,126,000 10,226,704 


Year 28 4,263,000 10,566,272 


 
103,174,000  255,727,076  
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 ATKINS ACOUSTICS 


1.0 BACKGROUND 


 


The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent under 


Division 4.1 of Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A 


Act) for the Wallarah 2 Coal Project (the Project).  The key features of the Project 


include:  


• A deep underground longwall mine extracting up to 5 million tonnes per annum 


(Mtpa) of export quality thermal coal;  


• The Tooheys Road Site between the M1 Motorway and the Motorway Link Road, 


which includes a portal, coal handling facilities and stockpiles, water and gas 


management facilities, small office buildings, workshop, rail spur, train load out 


bin and connections to the municipal water and sewerage systems;  


• The Buttonderry Site near the intersection of Hue Hue Road and Sparks Road, 


which includes administration offices, bathhouse, personnel access to the mine, 


ventilation shafts and water management structures;  


• The Western Shaft Site in the Wyong State Forest, which includes a downcast 


ventilation shaft and water management structures;  


• An inclined tunnel (or “drift”) from the surface at the Tooheys Road Site to the 


coal seam beneath the Buttonderry Site;  


• Transportation of product coal to the Port of Newcastle by rail; and 


• An operational workforce of approximately 300 full time employees.   


The Project has been subject to the assessment process under Division 4.1 of Part 4 of the 


EP&A Act, including a review by the Planning Assessment Commission (PAC).  In June 


2014, the PAC concluded that ‘if the recommendations concerning improved strategies to 


avoid, mitigate or manage the predicted impacts of the project are adopted, then there is 


merit in allowing the project to proceed’.   


Following the review by the PAC, the Tooheys Road Site was re-designed to avoid land 


use conflicts with third parties.  The changes to the Project include: 


• Removal of the previously proposed rail loop; 


• Re-location of the previously proposed rail spur to the eastern side of the Main 


Northern Rail Line;  
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• Re-location of the train load out facility to the eastern side of the Main Northern 


Rail Line;  


• A conveyor system to deliver product coal from the stockpile to the new train load 


out facility; and 


• Realignment of the sewer connection.   


These proposed changes are referred to as the ‘Amendment’.  All other aspects of the 


Project remain identical to the original proposal.   


To give effect to the proposed changes to the Project, WACJV is seeking an amendment 


to the Development Application (DA) under clause 55 of the Environmental Planning and 


Assessment Regulation 2000.  This report forms part of the “Amendment to Development 


Application SSD-4974” (Amendment Document) being prepared by Hansen Bailey to 


support the application to amend the DA.   


This report assesses the environmental impacts of the Amendment and where necessary, 


recommends additional management and mitigation measures to ameliorate these impacts.  


Aspects of the Project that are unchanged have not been reconsidered.  The impacts 


associated with these aspects of the Project will remain as assessed in the Wallarah 2 


Coal Project Environmental Impact Statement (Hansen Bailey, 2013). 







ADDENDUM Page 3 46.6729.R2:GA/DT/2016 
WALLARAH 2 COAL PROJECT   
NOISE AND VIBRATION IMPACT ASSESSMENT July2016 
_________________________________________________________________________ 
 


 ATKINS ACOUSTICS 


2.0 OVERVIEW 


 


To give effect to the proposed changes to the Project, WACJV is seeking an amendment 


to the Development Application (DA) under clause 55 of the Environmental Planning and 


Assessment Regulation 2000.  This report forms part of the Amendment Document being 


prepared by Hansen Bailey to support the application to amend the DA.   


 


The report assesses environmental noise and vibration impacts of the proposed changes to 


the Tooheys Road Site and where necessary, recommends additional management and 


mitigation measures to ameliorate these impacts.  Aspects of the Project that are 


unchanged have not been reconsidered in detail in this report.  The impacts associated 


with these aspects of the Project will remain as assessed in the Wallarah 2 Coal Project 


Environmental Impact Statement (Hansen Bailey, 2013). 


 


The noise and vibration impact assessment has been prepared in accordance with the 


Director-General's Environmental Assessment Requirements (DGRs) for the Project, 


which were issued on 12 January 2012 in accordance with the requirements in Part 2 of 


Schedule 2 to the Environmental Planning & Assessment Regulation 2000 (EP&A 


Regs).  


 


This report presents the results, findings and recommendations of additional ambient 


background noise monitoring, field investigations, noise modelling, an assessment of 


noise and vibration due to the Amendment, together with conceptual mitigation design 


and management options.  


 


The main aims of the assessment are to: 


• Identify acoustic benefits from the relocation of the train load out facility and rail 


infrastructure, 


• Identify residential areas/properties and other sensitive areas potentially exposed to 


noise/vibration impacts from the Amended Project; 


• Measure, assess and comment on additional ambient background noise levels; 
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• Establish Project Specific Noise Criteria (PSNC) and vibration assessment goals in 


accordance with NSW Office of Environment and Heritage (OEH) Industrial Noise 


Policy (INP), OEH NSW Road Noise Policy (2011) (RNP), the Interim 


Construction Noise Guideline (ICNG), and Assessing Vibration: a technical 


guideline (AVTG). 


• Model noise and vibration emissions from the Amended Project; and 


• assess the predicted noise and vibration levels for sensitive receivers.  


 


The information presented in the report has been prepared for the investigation described 


herein, and should not be used in any other context or for any other purpose without 


agreement and written approval from Atkins Acoustics and WACJV. 
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3.0 SITE DESCRIPTION AND PROPOSAL 
 


The proposed Amendment includes conveyors, transfer stations, train load out facility 


and a rail spur adjacent to the existing MNRL. 


 


3.1 Conceptual Conveyor System 


The conveyor design capacity will be up to approximately 4500 tonne per hour. The 


conveyor will be a belt type, open trough conveyor that will predominately follow the 


existing ground terrain.  The conveyor will be located on WACJV land, Crown Land 


(under a lease to Boral), the RMS corridor for the Motorway Link Road and a Crown 


Road (Nikko Road). The conveyor will pass over the Main Northern Rail Line (MNRL) 


beside the Motorway Link Road bridge.  


  


The overland conveyor will have a drive and transfer to a bin feed conveyor. The coal 


transfer point will be a “hood and spoon” configuration housed in a transfer building. 


 


The bin loading conveyor will be predominately ground mounted, running parallel to the 


rail spur. It will potentially feed the train load out facility about 5m off the centre of the 


MNRL. There will be a vehicular track for access and maintenance along the side of the 


conveyor. 


 


The configuration of the rail load out facility will be defined in the detailed design phase 


of the Project.  It will need to be configured in consideration of the coal stockpile 


capacity, conveyor rates and train loading schedule requirements. The bin is nominally 


12 m in diameter, 29 m in height and has a maximum nominal capacity of approximately 


1,000 t.   The bin could be enclosed in an acoustic cladding, if required by noise 


modelling.  There would be automated controls with track weigh scales inserted before 


and after the bin along with other standard controls. 


 


3.2 Rail information 


The connection of the rail spur to the mainline is just south of the Gosford Road Rail 


Bridge and the entire spur is north of the Motorway Link Road. The total length of the 
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spur is approximately 2,300m. 


  


The northern end of the spur will be within the existing rail corridor prior to the rail spur 


angling east into the Crown Road. The rail spur continues south on the Crown Road. All 


train loading infrastructure is located on the Crown Road.  


 
Rail loading will be undertaken at a nominal rate of approximately 2,500 tph to 5,000 tph. 


Train speed at loading will be at approximately 0.9 kilometres per hour. Potential noise 


and vibration impacts associated with the Project include construction, conveyors, train 


loading and road traffic during construction. 


 


It is envisaged that construction would be undertaken over a period of approximately 


twenty four (24) months. The site infrastructure (Figure 1) includes: 


• rail spur; 


• conveyors; 


• transfer stations; and 


• train loading facilities. 
 


3.3 Noise Sources 
The main operational noise sources include conveyors and train loading. To ameliorate 


noise the following strategies have been adopted for noise modelling: 


• low noise rated conveyors and motor drives; 


• conveyor structures with side and roof screens to provide effective directional 


noise amelioration; 


• acoustic treated train load out bin; 


• acoustic treatment to Transfer Building C; 


• a 50 metre long 4.5 m high (above top of rail) cutting/ noise barrier at the southern 


end of the rail spur. Final details to be dependent on finished site RL’s;   


• to control impact noise, the coal out load bin will incorporate level sensors to 


maintain a coal base for falling coal;  


• acoustically insulated conveyor head/transfer plates; 
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• conveyor motor drives and gearboxes on conveyors specified to achieve a noise 


level of less than 85dBA measured at one (1) metre; 


• discussions with Sydney Trains have confirmed that there is no compliance 


requirement to sound the horn for routine train movements entering or departing 


the rail spur. 


• WACJV will address the controlled use of train horns in the relevant management 


plan as well as in contractual arrangements with the relevant rail service provider; 


• the rail spur will be used for low speed train loading. Various design and operating 


initiatives will be implemented to control shunting noise, especially at night and 


associated with low speed impacts between wagons during loading. 


• the gradient design along the rail spur to maximise the length and duration of train 


movements while wagons are in tension; 


• the use of rigid dual wagon units, effectively halving the number of points where 


any wagon impacts could occur; 


• switching off the southern locomotive engines when on the rail spur; 


• the installation of advanced locomotive operating systems such as asynchronous 


drive locomotives which control and share the propulsion among the locomotives 


between the front and rear of the train for maintaining optimum tension; 


• telemetry loading system controlling the continuous slow movement of the train 


throughout the automated loading operation, avoiding stop-start movements; 


• absence of tight radius curves along the rail spur will avoid wheel squeal. 
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Figure 1:  Conceptual Tooheys Road Site Layout 
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3.4 Operating Hours 
The mine and infrastructure would operate 24 hours, 7 days per week.  


 


3.5 Road Traffic Generation 
The likely public road routes taken by maintenance, construction, delivery and service 


vehicles during operation and construction would be via the Motorway Link Road, 


Thompson Vale Road and Spring Creek Road.  


 


3.6 Rail Traffic Generation 


Coal produced from the Tooheys Road Site would be transported to the Port of Newcastle 


via the MNRL.  


 


Noise and vibration from the MNRL corridor is addressed in the previous noise and 


vibration assessment.  


 


Coal haulage is anticipated to be undertaken in campaigns with four (4) trains per day.  


The basis of the design is to provide for four (4) locomotives and up to sixty (60) one 


hundred (100) tonne wagons. The anticipated train speed during loading is 0.9 kph. 


 


3.7 Construction Hours 
Surface construction activities would be undertaken between 7.00am and 6.00pm Monday 


to Friday, and 7.00am to 1.00pm Saturday. Some works outside standard hours (WOSH) 


are proposed where track possessions would be required. It is understood that WOSH rail 


infrastructure works would be the subject to a separate approval. Other WOSH would 


only be undertaken where it could be demonstrated that noise would not impact on 


residential receivers.  
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4.0 EXISTING AMBIENT NOISE ENVIRONMENT 
 


For the purpose of assessing the existing ambient noise, attended and unattended audits 


were undertaken during February 2016. The referenced measurement locations Table 1 


are shown in Figure 2. The measurement results have been evaluated in accordance with 


the INP assessment procedures to confirm existing Rating Background Levels (RBLs) and 


ambient noise levels and develop Project Specific Noise Criteria (PSNC).  


 


Site attended audits confirmed that the local acoustic environments are influenced by road 


and the MNRL rail traffic, natural sources and localised domestic activities. Traffic noise 


exposure is dependent on the location and proximity to the Motorway (Doyalson) Link 


Road and Bushells Ridge Road. Distant road traffic noise was audible at Bushells Ridge 


Road during calm and source (road) to receiver wind conditions. Industrial activities in 


the vicinity of the rail facility include the Boral quarry and tile manufacturing plant.  


Audits during the site attended measurements confirmed that no industrial noise was 


audible at the monitoring locations and road and rail traffic influenced the ambient noise. 


 


4.1 Instrumentation 


The instrumentation selected for the ambient noise measurements comprised RTA 


Technology Pty Ltd (RTA) Environmental Noise Loggers. Each instrument was set to A-


weighting, fast response and 15 minute sampling periods. The reference level of each 


instrument was checked in the field prior to and after the measurements with a National 


Association of Testing Authorities (NATA) calibrated Bruel & Kjaer Sound Level 


Calibrator Type 4230, Serial No. 623590, with no significant drift recorded. 


 
The ambient noise levels were measured and assessed as percentile A-weighted sound 


levels. The parameters regarded as being the most important amongst these for 


environment noise assessment purposes, are the “LA90”, the level exceeded for 90% of the 


sample period and referenced as the “background or average minimum noise level”; and 


“LAeq”, which is the A-weighted energy equivalent continuous (constant) sound level. 
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Figure 2: Reference Measurement and Assessment Locations 
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Table 1. Reference Noise Measurement Locations 


2016 
Reference 
Location 


Noise 
Catchment 


Area 


Reference Property Measurement 
Location 


Description of 
Ambient Noise 


Sources 


M13 Blue Haven 19 Popran Way, Blue 
Haven 


Rear of House 
Motorway Link Road 
traffic, rail traffic; 
localised domestic 
activities  


M14 Isolated 
Residences  


Thompson Vale Road North of Residence 
Motorway Link Road 
traffic, rail traffic; 
localised domestic 
activities 


M15 Wyee South 555 Bushell Ridge Road East of Residence 
Distant road traffic, rail 
traffic, localised 
domestic activities  


 


4.2 Results 


From the noise measurement results and INP assessment procedures, the Rating 


Background Level (RBL) and ambient LAeq, (Period) levels were established. The RBL is the 


median of the tenth percentile background levels for each assessment period. The LAeq, 


(Period) level represents the measured energy averaged noise level for each assessment period. 


Table 2 presents a summary of the RBLs and ambient LAeq, (Period) levels for the daytime, 


evening and night-time assessment periods.  


 


Table 2 Assessment RBLs and LAeq Noise Levels 


 
Date 


Assessment Background Level 
RBL 


Equivalent Continuous Level 
LAeq, (Period) 


Day Evening Night Day Evening Night 
Location M13: Popran Way Blue Haven 
RBL 49 45 39  
Ambient LAeq  57 55 54 
Location M14: Thompson Vale Road 
RBL 37 39 37  
Ambient LAeq  53 49 49 
Location M15: Bushells Ridge Road 
RBL 33 39 34  
Ambient LAeq  45 48 43 


1. Daytime: 7.00am to 6.00pm, Monday to Saturday and 8.00am to 6.00pm Sundays and Public Holidays. 
2. Evening: 6.00pm to 10.00pm, Monday to Sunday and Public Holidays  
3. Night: 10.00pm to 7.00am Monday to Saturday and 10.00pm to 8.00am Sundays and Public Holidays. 
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4.3 Meteorological Conditions 
Meteorological conditions during the noise monitoring were characterised by generally 


low wind speeds (<3m/s), air temperatures between 22°C and 34°C, and no rain. The 


meteorological conditions during the measurement periods were considered to be 


acceptable for outdoor noise measurement.  
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5.0 PROJECT SPECIFIC NOISE CRITERIA 
 


Noise was identified by the Director General (DG) of the Department of Planning and 


Infrastructure as a key issue with respect to the Project. Accordingly, the DGRs required a 


quantitative assessment of potential construction, operational and off-site transport noise 


impacts. In relation to noise, the DGRs refer to specific issues from the NSW OEH and 


assessment guidelines that should be addressed. 


  


Guidelines and policies identified by the NSW OEH as being relevant for assessing 


environmental noise and vibration from industrial activities and transport infrastructure 


include Industrial Noise Policy (EPA 2000) (INP), Interim Construction Noise Guideline 


(DECC. 2009) (ICNG); Road Noise Policy (OEH 2011) (RNP) and Assessing Vibration: 


a technical guideline (OEH, 2006) (AVTG). 


 


5.1 Operational Noise 
Procedures for establishing operational noise criteria from industrial sources including 


coal mines are documented in the INP. The assessment procedures have two (2) 


components and were developed for the purpose of: 


(1) controlling intrusive noise; and 


(2) maintaining noise level amenity for particular land uses for residences and other 


uses. 


The intrusiveness of a noise is considered to be acceptable if the LAeq, 15 minute level from 


the source does not exceed the RBL by more than 5dBA. In order to assess noise amenity, 


the source LAeq, Period levels should not normally exceed recommended acceptable noise 


levels (Table 3).  


 


When assessing noise impacts of industrial sources for residential receivers, both the 


intrusive and amenity limits are taken into account. In most situations the lowest level 


becomes the limiting criterion and used to determine the PSNC. The OEH recognises  


 (INP Section 1.4.1) that in setting noise criteria the levels established in accordance with 


the INP assessment procedures are best regarded as planning tools and not mandatory. 
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The OEH recognises that an application for a noise producing development is not 


determined purely on the basis of compliance or otherwise of noise criteria.   


 


For preservation of acoustic amenity, the INP requires industrial noise for residential 


areas to be within acceptable levels for the locality and land-use. The existing land uses in 


the vicinity of the proposal would be defined as Industrial, Rural, Suburban or Urban by 


the INP. Table 3 presents a summary of the INP amenity noise criteria for industrial noise 


sources at residences in rural, suburban and urban settings. 


 


Table 3 INP Noise Policy Amenity Criteria 


Receiver 
Description 


Indicative Noise 
Amenity Area Time of Day 


Recommended LAeq. Period Noise 
Level 


 


Residence 


Rural (1) 
Day 


Evening 
Night 


50 
45 
40 


55 
50 
45 


Suburban (2) 
Day 


Evening 
Night 


55 
45 
40 


60 
50 
45 


Urban (3) 
Day 


Evening 
Night 


60 
50 
45 


65 
55 
50 


Residence within LEP 
Industrial Zone (4) All When in use 70 75 


NOTES: Daytime: (7.00am to 6.00pm); Evening: (6.00pm to 10.00pm); Night-time: (10.00pm to 7.00am) 
(1) Rural 


- an agricultural area, except those used for intensive agricultural activities 
- a rural recreational area such as resort areas 
- a wilderness area or national park 
- an area generally characterised by low background noise levels (except in the immediate vicinity of industrial 


noise sources 
This area may be located in either a rural, rural-residential, environment protection zone or scenic protection zone as 
defined on a council LEP or other planning instrument 


(2) Suburban  
- an area that has local traffic with characteristically intermittent traffic flows or with some limited commerce  
- or industry. This area often has the following characteristics: 
-  decreasing noise levels in the evening period (1800-2200); and/or 
-  evening ambient noise levels defined by the natural environment and infrequent human activity. 
This area may be located in either a rural, rural-residential or residential zone, as defined on an LEP or other planning 
instrument. 


(3) Urban  
- an area with an acoustical environment that: 
-  is dominated by ‘urban hum’ or industrial source noise 
-  has through traffic with characteristically heavy and continuous traffic flows during peak periods 
-  is near commercial districts or industrial districts 
- has any combination of the above 
- where ‘urban hum’ means the aggregate sound of many unidentifiable, mostly traffic related sound sources. 
This area may be located in either a rural, rural-residential or residential zone, as defined on an LEP or other planning 
instrument, and also includes mixed land-use zones such as mixed commercial and residential uses. 


(4) For isolated residences within and industrial zone on an LEP the industrial amenity criteria would usually apply 


 


Considering the measured ambient noise levels (Table 2) and the INP procedures, Table 4 


presents a summary of the assessment RBLs, the ambient LAeq, Period levels and PSNC. 
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When determining noise criteria, the INP recommends that the intrusive night time noise 


criteria should be set no higher than the intrusive noise criteria for day or evening, and the 


evening no higher than the intrusive daytime criteria. 


 


In accordance with INP guidelines, operational noise is assessed at the most affected point 


on or within the residential property boundary, or if this is more than 30m from the 


residence, at the most affected point within 30m of the residence (INP Section 2.2.1). 


 


Table 4 Noise Criteria for Measurement Locations 
  dBA re: 20 x 10–6 Pa 
 


Period 
Recommended 
Noise Criteria 


 


Existing 
RBL 


 


Existing 
 
 


Operational  
PSNC 


 


 LAeq, Period  LAeq, Period Intrusive 
LAeq, 15 min 


Amenity 
LAeq, Period 


Location M13: Popran Way  ** 
Day(1) 60-65 49 57 54 60 
Evening(2) 50-55 45 55 50    45(6) 
Night(3) 45-50 39 54 44    44(6) 
Location M14: Thompson Vale Road***_ 
Day(1) 60-65 37 53 42 60 
Evening(2) 50-55 39 49    42(7) 50 
Night(3) 45-50 37 49    42(7) 45 
Location M16: Bushells Ridge Road  
Day(1) 70(8) 33 45 38 70 
Evening(2) 70(8) 39 48    38(7) 70 
Night(3) 70(8) 34 43    38(7) 70 


1. OEH. INP Land Zoning  (*) Rural 
    (**) Suburban 
    (***) Urban 
2. Daytime: 7.00am to 6.00pm, Monday to Saturday and 8.00am to 6.00pm Sundays and Public Holidays. 
3. Evening: 6.00pm to 10.00pm, Monday to Sunday and Public Holidays 
4. Night: 10.00pm to 7.00am, Monday to Saturday and 10.00pm to 8.00am Sundays and Public Holidays. 
5. Adjusted to account for localised noise sources. 
6. Adjusted to account for existing traffic noise as per INP (Section 2.2.3)  
7. Adjusted in accordance with OEH Application Notes  
8. LEP Zoning ‘Industrial 


 


5.2 Sleep Disturbance  
Noise from transient mobile plant and fixed plant operating at night have the potential to 


emerge above the background ambient and disturb sleep patterns of exposed 
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residents. Procedures for assessing sleep disturbance from short-term noise events are  


referenced in the EPA Environmental Noise Control Manual (ENCM) (Section 19.3). The 


ENCM states that the LA1, 1min  level measured over a one (1) minute period outside a 


residential bedroom window should not exceed the repeated LA90 background level by 


more than 15dBA. The assessment of sleep disturbance is complex and not fully 


understood. The EPA believe that there is insufficient information to recommend an 


alternative criterion. EPA Road Noise Policy research confirms that maximum internal 


noise levels below 50-55dBA are unlikely to cause awakening reactions, and one or two 


noise events per night with maximum internal noise levels of 65-70dBA, are not likely to 


affect health and wellbeing significantly. The recommended internal levels of 50-55dBA 


equate to external levels (assuming windows open) of 60-65dBA. Based on the above, the 


EPA suggest that the LA1, 1min  level of RBL plus 15dBA is a suitable screening criterion 


for evaluating sleep disturbance during night hours.  Based on the night-time (10.00pm to 


7.00am) RBLs, Table 5 presents the sleep disturbance assessment criteria. 


 


Table 5 Sleep Disturbance Criteria  
Assessment 


Period 
 
 


Existing 
RBL 


 
 


Sleep Disturbance 
Assessment 


Criteria 
LA1, min 


Location M13: Popran Way  
Night 39 54 


Location M14/15: Thompson Vale Road
Night 37 52 


Location M16: Bushells Ridge Road
Night 33 48 
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5.3 Project Specific Noise Criteria  


For assessment purposes, residential receptor locations with similar acoustic environments 


have been grouped together. Table 6 presents a summary of the referenced measurement 


locations and grouped assessment locations with similar noise environments.  


 


Table 6. Summary of Measurement and Assessment Locations 
Reference 


Measurement 
Locations 


Reference 
Assessment 


Locations 


INP 
Indicative Noise 


Amenity 


Assessment Area 


M13 P13 Urban Blue Haven 
M14 P14 Urban Individual   


 P15 Urban Individual 
M16 P16 LEP Industrial South Wyee   


 P17 Suburban South Wyee   


 


5.3.1 Operational Project Specific Noise Criteria 


Considering the above intrusive and amenity noise criteria (Table 4 and Table 5) and the 


referenced residential locations selected for assessing noise from the proposal, Table 7 


provides a summary of the PSNC. Where the amenity criterion is less than the intrusive 


criterion, the amenity criteria were adopted and assessed as an LAeq 15min level.  
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Table 7. Operational Project Specific Noise Criteria 


Period 
 
 


Recommended 
Noise Criteria 


 
 
 
 


LAeq, Period 


Existing 
RBL 


 


Existing 
 
 
 
 
 


LAeq, Period 


Project Specific Noise  
Criteria 


  
Operational


Noise Criteria 
 


LAeq, 15 min 


Sleep 
Disturbance 


 
LA1, 1 min 


Assessment Location P13 Popran Way  
Day 60-65 49 57 54 - 
Evening 50-55 45 55 50 - 
Night 45-50 39 54 44 54 
Assessment Location P14 Thompson Vale Road 
Day 60-65 37 53 42 - 
Evening 50-55 39 48 42 - 
Night 45-50 37 49 42 52 
Assessment Location P15 Thompson Vale Road 
Day 60-65 37 53 42 - 
Evening 50-55 39 49 42 - 
Night 45-50 37 49 42 52 
Assessment Location P16 Bushells Ridge Road 
Day 70 33 45 38 - 
Evening 70 39 48 38 - 
Night 70 34 43 38 48 
Assessment Location P17 Wyee South (east) 
Day 55-60 33 45 38 - 
Evening 45-50 39 48 38 - 
Night 40-45 34 43 38 48 


 


5.4 Discussion 
The OEH recognises that it does not always follow that all people exposed to noise levels 


that exceed the PSNC would find the noise unacceptable. Subjectively, an increase in 


noise of less than 1dBA would not be noticeable and generally classified as negligible; 


increases of 1 to 2dBA would not be noticeable by most people and classified as 


marginal; increases of 3 to 5dBA would be moderate and noticeable by some people; 


while increases greater than 5dBA would be classified as noticeable. For situations where 


the PSNC are not achieved, the following criteria have been considered. 
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5.4.1 Undesirable Noise Impacts   
For residences where the predicted noise levels exceed the PSNC, the affectation could be 


described as undesirable. For these situations and where all feasible and reasonable 


mitigation has been applied to the Project, it is recommended that consideration is given 


to acoustic treatments to exposed private receivers or discussions with identified property 


owners with respect to negotiated agreements. For properties identified in the noise 


management zone, agreements would be attempted to be entered into with each of the 


private property owners. The NSW government’s Voluntary Land Acquisition And 


Mitigation Policy for State Significant Mining, Petroleum and Extraction Industry 


Development (VLAMP) presents consultation, mitigation and acquisition procedures 


where PSNCs are not satisfied at one or more residential receptors. Table 8 presents a 


summary of mitigation and/or acquisition offers to landowners for different degrees of 


noise impact exposure. 


 
Table 8 VLAMP Noise Categories and Recommended Actions 
 


Noise Category Project Noise Level Recommended Action 


Negligible 0-2dBA above PSNC Not a discernible noise impact – 
no action required 


Marginal 3-5dBA above PSNC and Project  
contributes less than 1dBA at residence 


Mechanical ventilation and air 
conditioning 


Moderate 3-5dBA above PSNC and Project  
contributes more than 1dBA at residence 


Mechanical ventilation, air 
conditioning and faced upgrade 


Significant More than 5dBA above PSNC at 
residence 


Mechanical ventilation,  
air conditioning and faced 
upgrade, property acquisition 


Significant More than 5dBA above amenity limit 
over 25% of land area 


Properly acquisition 
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5.5 Road Traffic Noise 


Procedures for assessing road traffic noise from new land use developments are 


documented in the OEH Road Noise Policy (RNP). Table 9 presents a summary of the 


traffic noise assessment criteria recommended for new land use developments. 


 


Table 9. Road Traffic Noise Criteria 


Land Use Traffic Noise Criteria Where Criteria is already Exceeded
Development Daytime 


(7.00am to 
10.00pm) 


Night-time 
(10.00pm to 


7.00am) 


 


Land use developments 
with potential to create 
additional traffic on 
local roads 


 
LAeq, 1 hour 55 


 
LAeq, 1 hour 50 


In all cases, the redevelopment should 
not increase existing noise levels by 
more than 2dBA. 
Where feasible and reasonable, noise  


Land use developments 
with potential to create 
additional traffic on 
collector roads 


 
LAeq, 1 hour 60 


 
LAeq, 1 hour 55 


levels from existing roads should be 
reduced to meet the noise criteria. In 
many instances this may be achievable 
only through long-term strategies. 
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6.0 METEOROLOGICAL EFFECTS 
 


Research in the Hunter Valley identified that areas are subject to temperature inversions 


and seasonal winds. The effects of meteorological conditions can enhance or reduce noise 


propagation and noise perceived at distant receptors. In the near field, wind has minimal 


influence on measured downwind sound levels. Wind effects become more important as 


distances increase. Downwind effects depending on wind speed and distance can increase 


noise by 1-5dB. Depending on wind speed and distance from a noise source, upwind noise 


levels can drop by 5-10dB. Temperature gradients create similar enhancement effects to 


wind, except that the effects are generally uniform in all directions. 


 


Meteorological information for the Project was supplied by PAE Holmes. The data 


includes annual and seasonal wind speed, wind direction and night stability classes.  


 


The meteorological data shows that the percentage occurrence of winds with speeds of 


less than 3m/s during daytime and evening hours are predominantly from the south to 


north-east during spring and summer, and south to west during winter and autumn. During 


night-time hours the predominant winds are from the south-west to north-west. The 


meteorological data identifies that E and F Stability Class conditions during night hours 


occur for more than 30% of the time. 


 


Considering the above and the INP assessment procedures, the conditions adopted for 


noise modelling are summarised in Table 10  
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Table 10. Meteorological Conditions for Noise Modelling  


 
Assessment  


Period 
Meteorological Conditions 


Day North East wind 3m/sec, 20°C, 60%RH
 South East wind 3m/sec, 20°C, 60%RH
 South wind 3m/sec, 20°C, 60%RH
 East wind 3m/sec,  20°C, 60%RH  


Night Calm,  20°C, 60%RH,  
 TI 3°/100m,  20°C, 60%RH, 
 South wind 3m/sec, 20°C, 60%RH 
 South West wind 3m/sec, 20°C, 60%RH 
 West wind 3m/sec, 20°C, 60%RH 


TI = Temperature Inversion 
RH = Relative Humidity 
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7.0 SCHEDULE OF SITE PLANT AND NOISE SOURCES 


7.1 Operational Noise Sources 
Noise modelling for the proposal changes considered fixed plant, mobile plant and train 


loading. A summary of the sound power levels adopted for noise modelling is presented 


in Table 11. The data was developed from reference data and site audits and represents the 


LAeq levels and octave band sound power levels (SWL).   


 
Table 11.  Equipment Sound Power Levels 


dB re: 10-12 Watts  
 


Plant Description 
Sound Power Level 


dB re: 10-12 Watts 
dBA 32 63 125 250 500 1k 2k 4k 8k 


Conveyor  A/50m 87 84 91 93 89 85 82 76 67 54 
Conveyor Drive A/Wall 92 88 87 86 88 87 90 83 73 62 
Transfer Building A/Wall 94 91 92 91 93 96 83 73 59 50 
Conveyor B /50m 87 84 91 93 89 85 82 76 67 54 
Conveyor Drive B/Wall 92 88 87 86 88 87 90 83 73 62 
Transfer Building B/Wall 94 91 92 91 93 96 83 73 59 50 
Conveyor  C/50m 87 84 91 93 89 85 82 76 67 54 
Conveyor Drive C/Wall 92 88 87 86 88 87 90 83 73 62 
Transfer Building C/Wall 86 83 84 83 85 88 73 63 59 50 
Conveyor D/50m 87 84 91 93 89 85 82 76 67 54 
Conveyor Drive D/Wall 92 88 87 86 88 87 90 83 73 62 
Rail Out Load Bin 100 99 100 99 105 106 89 79 75 66 
Coal to Wagon 96 102 100 97 93 93 90 89 87 81 
Coal Wagons Moving/40m 89 90 93 91 86 86 83 81 79 72 
Train Moving/ 40m 96 93 98 93 88 89 94 83 81 76 
Loco x 2 (Idle) 104 91 99 104 104 100 100 92 90 85 


 


7.1.1 Intermittent Noise Sources 


From our experience in the coal industry, engineered controls have been developed and 


introduced as part of site developments and site specific PRPs for controlling impact 


noise. A number of these have been recommended for the Amendment and include,  


 


• laminated transfer chutes at conveyor transfer points,  


• acoustically treated train out load bin;  


• product level controller installed in the out load bin; 


• the gradient design along the rail spur to maximise the length and duration of train  


movements while wagons are in tension; 







ADDENDUM Page 25 46.6729.R2:GA/DT/2016 
WALLARAH 2 COAL PROJECT   
NOISE AND VIBRATION IMPACT ASSESSMENT July2016 
_________________________________________________________________________ 
 


 ATKINS ACOUSTICS 


• the use of rigid dual wagon units, effectively halving the number of points where 


any wagon impacts could occur; 


• the installation of advanced locomotive operating systems such as asynchronous 


drive locomotives which control and share the propulsion among the locomotives 


between the front and rear of the train for maintaining optimum tension;  


• telemetry loading system controlling the continuous slow movement of the train 


throughout the automated loading operation, avoiding stop-starting movements;  


• WACJV has been advised by Sydney Trains that there is no compliance 


requirement to sound the train horn for routine train movements entering or 


departing the rail spur;    


WACJV will also explore the potential for additional noise controls from operational 


management approaches such as the feasibility to temporarily switch off a locomotive 


engine at certain idling times or locations. 


For modelling and assessment purposes Table 12  presents a summary of sound power 


levels adopted for predicting impact noise from coal falling into an empty wagon. 


 


Table 12. Impact LA1 Sound Power Levels 
dB re: 10-12 Watts  


 


Plant Description 
Sound Power Level 


dB re: 10-12 Watts 
dBA 32 63 125 250 500 1k 2k 4k 8k 


Coal to Wagon 110 109 108 100 99 103 104 104 104 95 
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7.2 Off Site Road Traffic Noise 


The projected daily traffic generation during construction is summarised in Table 13. 


RMS traffic counts (2004) for the Motorway Link Road confirmed a daily volume of 


16,130 vehicles. An annual traffic growth rate of 5.77% was measured during traffic 


counts from 1995-2004.  Assuming an annual traffic growth rate of 5.77%, the estimated 


2016 volume is 31,621 vehicles per day.  


 


Construction workers will drive to the Tooheys Road Site and transported to the proposed 


site of the rail spur by bus. As a result of this arrangement, there would be minimal 


additional traffic generated on the Motorway Link Road, Crown Road and Thompson 


Vale Road. 


 
Table 13. Projected Construction Traffic Volumes 


Vehicle Type Vehicle 
Numbers per 


day 


Vehicle Trips 
per day 


Rigid /Articulated Trucks 10 20 


Total 20 


 







ADDENDUM Page 27 46.6729.R2:GA/DT/2016 
WALLARAH 2 COAL PROJECT   
NOISE AND VIBRATION IMPACT ASSESSMENT July2016 
_________________________________________________________________________ 
 


 ATKINS ACOUSTICS 


8.0 NOISE MODELLING PROCEDURE AND ASSESSMENT 
 


Noise modelling was undertaken with the OEH approved Environmental Noise Model 


(ENM) computer model. The ENM is based on digital topographical data for the study 


area and calculates attenuation factors including distance, shielding from structures, 


ground vegetation, atmospheric absorption, topographical features and weather effects. 


 


The INP (Section 5.3.1) recommends that wind effects be assessed when wind speeds of 


3m/s or below occur for at least 30 percent of the time in any assessment period or season. 


Considering the meteorological and seasonal wind data (Section 6.0) noise modelling was 


undertaken for a number of wind scenarios and temperature inversions.  


 


8.1 Tooheys Road Site (without Rail Loop and original Train Load Out) 


Noise modelling was undertaken to assess the acoustic benefits with the relocation of the 


rail loading facility. Table 14. Predicted Noise Reduction Levels (Tooheys Road) 


presents a summary of changes to the predicted noise levels for the Tooheys Road Site 


without the previously proposed rail loop, rail out load bin and associated conveyors. The 


modelling results show that during calm meteorological conditions the predicted levels 


reduce by up to 0.8dBA compared to the predicted levels for the previous Tooheys Road 


Site layout. During adverse conditions reductions of up to 1.1dBA were predicted.  


Subjectively, a change in noise levels of less than 1dBA would not be noticeable and 


generally classified as negligible; reductions of 1 to 2dBA would not be noticeable by 


most people and classified as marginal. 
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Table 14. Predicted Noise Reduction Levels (Tooheys Road) 
  LAeq dBA re: 20 x 10-6 Pa 
 


Assessment Location 


Predicted Noise Reductions 
dBA 


Meteorological Conditions 
Calm 


 
NE  


3m/s
E  


3m/s
SE 


3m/s
S  


3m/s
SW 
3m/s 


W 
 3m/s 


TI 
3°C/100m


Assessment Location P1  0.5 0.4 0.6 0.6 0.5 0.4 0.2 0.3 
Assessment Location P2  0.1 0.3 0.3 0.2 0.2 0.2 0.1 0.3 
Assessment Location P3  0.1 0.3 0.3 0.2 0.2 0.2 0.1 0.2 
Assessment Location P4  0.3 0.2 0.2 0.2 0.3 0.3 0.3 0.2 
Assessment Location P5  0.3 0.2 0.1 0.2 0.2 0.1 0.1 0.2 
Assessment Location P6  0.1 0.7 0.6 0.5 0.3 0.2 0.3 0.3 
Assessment Location P7  0.2 0.7 0.7 0.6 0.3 0.1 0.2 0.4 
Assessment Location P8  0.4 0.6 0.6 0.5 0.3 0.3 0.4 0.3 
Assessment Location P9  0.8 1.0 1.0 0.6 0.5 0.5 0.6 0.6 
Assessment Location P10  0.6 1.1 0.9 0.7 0.8 0.8 0.6 0.6 


 


8.2 Tooheys Road Site (New Conveyors and Rail Spur) 


Operational noise modelling for the new infrastructure included in the Amendment 


assumed the conveyor systems and train loading were operating simultaneously. Table 15 


and Table 16 present the PSNC and predicted operational noise levels for the reference 


assessment locations and noise catchment areas.  


 


Table 15 Predicted Operational Noise Levels (Day/Evening) 
   LAeq dBA re: 20 x 10-6 Pa 
 


Assessment Location 
Predicted Sound Pressure Levels 


dBA 
Meteorological Conditions 


 PSNC 
 


Calm
 


NE
3m/sec 


E
3m/sec 


SE
3m/sec 


S 
3m/sec 


SW 
3m/sec 


W
3m/sec 


Assessment Location P13  54/50 37 39 34 34 35 39 42 
Assessment Location P14  42/42 43 44 41 41 43 46 46 
Assessment Location P15 42/42 42 42 39 39 42 44 46 
Assessment Location P16 38/38 35 33 38 42 42 39 35 
Assessment Location P17 38/38 33 30 33 38 40 38 34 
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Table 16.  Predicted Operational Noise Levels (Night) 
  LAeq dBA re: 20 x 10-6 Pa 
 


Assessment Location 
Predicted Sound Pressure Levels 


dBA 
Meteorological Conditions 


 PSNC 
 


Calm 
 


TI 
°C/100m


S 
3m/sec 


SW 
3m/sec 


W 
3m/sec 


Assessment Location P13  44 37 40 35 39 42 
Assessment Location P14  42 43 45 43 46 46 
Assessment Location P15 42 42 44 42 44 46 
Assessment Location P16  38 35 39 42 39 35 
Assessment Location P17  38 33 38 40 38 34 


 


The results in Table 15 and Table 16 show that the PSNC (Table 7) are satisfied at P13 


and the Blue Haven noise catchment area. For the residences on Thompson Vale Road 


(P14 and P15) the predicted levels exceed the PSNC by up to 4dBA and satisfy the INP 


recommended amenity level for industrial/transition zoned land. The predicted levels for 


P14 and P15 represent a ‘Moderate’ degree of affectation (Table 8), and trigger the 


requirement for mitigation. At the Bushells Ridge Road residence (P16) the predicted 


levels exceed the PSNC by up to 4dBA and satisfy the INP recommended amenity level 


for industrial zoned land. The predicted levels for P16 represent a ‘Moderate’ degree of 


affectation (Table 8), and trigger the requirement for mitigation. For the Wyee South 


noise catchment area the predicted level the predicted levels for a south wind exceed the 


PSNC by up to 2dBA and satisfy the INP recommended amenity level for residential land 


in a ‘suburban’ area. The predicted levels for Wyee South (P17) referenced to VLAMP 


represent a ‘Negligible’ degree of affectation (Table 8), and does not trigger a requirement 


for mitigation. For descriptive purposes, noise contours plots are presented in Attachments 


5 to 12.  The noise plots are presented for visual purposes only, compliance with the 


recommended PSNC should be confirmed against the predicted levels in Table 15 and 


Table 16. The noise contour plots (Attachments 2) show for privately owned land 


predicted noise levels do not exceed the INP (Table 2.1) recommended maximum levels 


for more than 25% of the land.  Reviewing the Darkinjung land ownership and the 50dB 


night-time noise contour the estimated land area affected by the 50dB contour (night) is 


approximately 14ha, less than 1% of the total land. 
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8.2.1 Impact Noise Assessment 


Table 17 presents a summary of the PSNC and predicted impact noise levels for the 


reference locations and noise catchment areas 


Table 17. Predicted LA1 Noise Levels  
   LA1,  dBA re: 20 x 10-6 Pa 
 


Assessment Location 
Predicted Sound Pressure Levels 


dBA 
Meteorological Conditions 


 PSNC 
 


Calm 
 


TI 
°C/100m 


S 
3m/sec 


SW 
3m/sec 


W 
3m/sec 


Assessment Location P13  54 30 36 25 26 34 
Assessment Location P14  52 39 41 34 36 40 
Assessment Location P15 52 38 40 34 36 40 
Assessment Location P16  48 32 36 39 36 29 
Assessment Location P17  48 30 33 37 35 31 


 


The results in Table 17 show that the predicted maximum noise levels satisfy the PSNC.  


With the effective incorporation of noise controls it is not envisaged that site related 


activities would give rise to maximum noise events that may cause exceedances of the 


sleep disturbance criteria (Table 7).  


 


8.2.2 Rail Traffic Noise 


Noise impacts associated with rail traffic on the MNRL are addressed in the Wallarah 2 


Coal Project Environmental Impact Statement (Hansen Bailey, 2013) and Hansen Bailey 


(2013b), Wallarah 2 Coal Project Response to Submissions, Section 3.8.5 Rail Noise. The 


original proposal provided for three (3) locomotives at front of train either 38 x 120t or 40 


x 100 t wagons and six (6) train trips (12 movements) per day.  


 


The Amended Project provides for four (4) locomotives - 2 at front and 2 at rear, 60 x 


100t wagons and only four (4) train trips (8 movements) per day. Depending on which 


available train paths are used, there will either be five (5) day, three (3) night or four (4) 


day, four (4) night additional train movement on the MNRL per day. As such, the rail 


noise modelling was rerun with this configuration. 
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Modelling for the Amended Project shows that day/night predicted noise level 


contributions from the revised train movements reduce by up to LAeq 15 hour 0.4dBA (day) 


and LAeq 9 hour 0.7dBA (night). These modelled values predict that the Amended Project 


will continue to meet the relevant criteria in the ‘Rail Infrastructure Noise Guideline’ 


(RING) (EPA 2013), i.e. The Amended Project will not increase the existing LAeq noise 


levels by more than 2dBA.  
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9.0 CONSTRUCTION   
 


For the purpose of noise modelling, an indicative construction plan and works method is 


outlined in the report for civil and construction works. 


 


Detailed construction staging plans and works methods will be prepared should 


Development Consent be granted. The actual construction method and staging may vary 


from the description presented in the report; however methods employed will ensure noise 


levels do not exceed the predictions in this assessment. 


 


Construction of the rail spur will be carried out in three (3) phases. The preparatory phase 


work will isolate the construction zone from the MNRL and relocate or protect existing 


services and utilities. The second phase comprising major civil works will include 


earthworks and the construction of culverts and bridges. The third phase will include track 


construction and installation of signalling and communications facilities.  


 


The plant and equipment likely to be used during the works include excavators, dozers, 


tippers, trucks, graders, vibratory rollers, compactors, concrete trucks and pumps, cranes, 


track laying machine, tamper, ballast regulator, rail grinding machines and water carts. 


 


9.1 Construction Activities and Schedule 


The construction works are expected to be completed over a nominal duration of 24 


months from the commencement. An indicative schedule showing the duration of each 


construction stage is provided in Table 18. The scheduling is subject to change as a result 


of construction and ARTC requirements. 
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Table 18 Construction Stages and Scheduling 


Major Staging Timing Description 


Site Establishment Q3 2018 - Q4 2018 
Clearing, mulching, 
fencing, access roads, 
compounds 


Conveyor Systems 


Conveyor Construction (CH 00 to CH 2280) 
Q1 2019 - Q3 2019 Footing preparation, 


concrete pours, steel and 
structure erection  


Conveyor Construction (over MNRL) 
Q1 2019 – Q3 2019 Footing preparation, 


concrete pours, steel and 
structure erection 


Rail Spur 


Bridge at CH 112080 Q3 2019 – Q4 2019 
Earthworks, footing 
preparation, steel 
preparation, concrete 
pours 


Bridge at CH 112480 
Q3 2019 – Q4 2019 Earthworks, footing 


preparation, steel 
preparation, concrete 
pours 


Bulk Earth Works Q4 2019 – Q1 2020 Cut and fill, drainage 


Construction of Train Load Out CH112780  Q4 2019 - Q12020 
Footing preparation, 
concrete pours, steel and 
structure erection 


Conveyor Construction along MNRL  Q4 2019 – Q2 2020 
Footing preparation, 
concrete pours, steel and 
structure erection 


Track Construction Q2 2019 – Q2 2020 
Ballast, sleeper and rail 
installation 


Decommissioning Q4 2019 – Q2 2020 
Removal redundant 
equipment, compounds 
and work areas  
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10.0 CONSTRUCTION NOISE AND VIBRATION CRITERIA 
 


For major construction projects undertaken in NSW, the OEH recommend procedures for 


assessing noise and vibration impacts. Publications released and referred to by the OEH 


with reference to the assessment of construction noise and vibration impacts include the 


Interim Construction Noise Guideline (2009) and Assessing Vibration: a technical 


guideline (ICNG). The ICNG recommends that construction noise associated with mining 


be assessed under the Industrial Noise Policy (INP).  


 


Albeit not directly related to construction noise from mining proposals, the ICNG was 


developed in response to concerns raised with respect to construction noise impacts. The 


primary objective of the ICNG is aimed at managing noise from construction works 


regulated by the OEH. The guideline deals with procedures to: 


• promote a clear understanding of ways to identify and minimise noise from 


construction works; 


• focus on applying all 'feasible and reasonable' work practices to minimise 


construction noise impacts;  


• encourage construction to be undertaken during recommended hours; 


• streamline the assessment and approval stages; 


• reduce time spent dealing with complaints at the Project implementation stage; 


and 


• provide flexibility in selecting site-specific feasible and reasonable work practices 


in order to minimise noise impacts.  


 


The OEH recognises that feasible work practices are practical to implement, while 


reasonable work practices take into account the balance of costs and benefits and 


community views. Work practices recommended by the OEH can include notifying the 


community of expected noise impacts and when they are expected to occur. 
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It is recognised that the procedures and recommendations published in the ICNG for 


assessing noise from construction activities are best regarded as planning tools. They are 


not mandatory, and their application for assessing construction noise is not determined 


purely on the basis of compliance or otherwise with numerical noise levels.  


 


For the purpose of assessing and managing construction noise impacts, the ICNG refers to 


the proposed construction hours and the duration of the works. For construction works 


extending more than three (3) weeks a 'quantitative assessment method' is recommended. 


For construction works that are unlikely to affect an individual or sensitive land use for 


more than three (3) weeks in total, the ICNG refers to a 'qualitative assessment method'. 


 


Therefore the proposed construction, which will last approximately two years, was 


assessed using a 'qualitative assessment method'. 


 


10.1 Standard Construction Hours 
The OEH recommended standard hours for construction are summarised in Table 19. 


Albeit the OEH recognise that the recommended hours are not mandatory and that there 


would be situations where construction works may be undertaken outside of these hours 


(if inaudible at any private receiver). 


 


Table 19. Recommended Standard Construction Hours 


Work Type Recommended Standard Hours of Work* 
Normal Construction Monday to Friday 7.00am to 6.00pm 


Saturday 8.00am to 1.00pm 
No works on Sundays or public holidays 


* The relevant authority (consent, determination or regulatory) may impose more or less stringent construction hours  


 


10.2 Quantitative Noise Assessment Method  
The ICNG refers to quantitative assessment methods involving predicted noise levels and 


comparing them with levels developed from Chapter 4 of the ICNG. For assessment 


purposes, the RBL is used when determining the Noise Management Level (NML).    


Table 20 sets out NMLs for private receivers and how they are applied.  Restrictions to 


construction hours may apply to activities that generate noise at residences above the 


'highly noise affected ' NML (Table 20). For construction during standard daytime hours, 
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a NML of RBL +10dBA applies for residential receivers. For construction work outside 


standard hours (WOSH), a NML of RBL +5dBA applies for residential receivers. 


With respect to the INP assessment procedures, a NML of RBL +5dBA applies for 


residential receivers. Where the predicted noise levels exceed the NMLs, the ICNG 


recommends that all feasible and reasonable measures should be investigated to minimise 


impacts. 


 


If the predicted construction noise levels exceed 75dBA, respite periods may need to be 


introduced. This may require restrictions on construction hours, where the community is 


prepared to accept a longer construction program.  


 


Table 20. Noise at Residences (ICNG Quantitative Assessment) 


Time of Day Management 
Level 


LAeq, 15 min 


How to Apply 


 
 
 
 
 


Recommended 
Standard Hours: 


 
Monday to Friday 
7.00am to 6.00pm 
Saturday 8.00am 


to 1.00pm 
No works on 


Sundays or public 
holidays 


 
 
 


Noise affected 
RBL+10dB 


The noise affected level represents the point above which there 
may be some community reaction to noise. 
• Where the predicted or measured LAeq 15min is greater than the 


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


• 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  
75dBA 


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: 
1. 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). 


2. If the community is prepared to accept longer period of 
construction in exchange for restrictions on construction times 


 
 


Work Outside 
Standard Hours 


(WOSH) 


 
 
 


Noise affected 
RBL+5dB 


• 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 feasible and reasonable practices have been applied 
and noise is more than 5dB above the noise affected level, the 
proponent should negotiate with the community 


*  Noise levels apply at the residential property boundary that is most exposed to construction noise. If the property boundary is more 
than 30m from the residence the location for measuring or predicting noise levels is at the most noise-affected point within 30m of 
the residence.   


10.3 Sleep Disturbance at Residences 
Where construction works are planned to extend over more than two consecutive nights 
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and a quantitative assessment method is used, the ICNG recommends that the analysis 


include the assessment of maximum noise levels and the extent and number of times that 


the maximum noise level are likely to exceed the RBL.  


 


10.4 Construction Noise Management Levels  
Considering the recommendations of the ICNG, the INP and the measured RBLs, the 


Construction Noise Management Levels (CNML) recommended for evaluating 


construction noise are summarised in Table 21. For assessment purposes, construction 


noise is assessed at a residential property boundary or 30 metres from a residential 


dwelling, if the boundary is more than 30 metres from the dwelling. 


 
Table 21. Construction Noise Management Levels 
   dBA  20 × 10-6 Pa 
 


Period 


Existing 
 
 
 


RBL 


Existing 
 
 
 


LAeq 


Construction 
Noise 


Management 
Levels  
LAeq 


Assessment  Location P13 
Day 49 57 59 


Assessment  Location P14 
Day 37 53 47 


Assessment  Location P15 
Day 37 53 47 


Assessment  Location P16 
Day 33 45 43 


Assessment  Location P17 
Day 33 45 43 


 
 
Notes: Monday to Friday 7.00am to 6.00pm; Saturday 8.00am to 1.00pm 


No works on Sundays or public holidays without prior approval 


10.5 Ground Vibration 
As part of the site preparation, rock may be encountered and accordingly rock hammers 


may be required. The effect of vibration on humans and structures is assessed and 


evaluated in terms of annoyance and structural damage. 


10.5.1 Annoyance 
The OEH, Assessing Vibration: a technical guideline recommends criteria for assessing 


human response and potential disturbance to the occupants of private residences.  


Table 22 presents a summary of vibration levels (mm/s) referenced to specific frequency 
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bands weighted for residential receivers referenced to human response (BS 6472-1992). 


Table 22. Vibration Levels for Assessment of Human Comfort 
 


Frequency 
(Hz) 


Vibration Level 
(mm/s) 


Continuous Vibration Intermittent Vibration 
Day (2) Night (1.4) Day (60) Night (20) 


1 3.2 2.2 95 31 
1.25 2.3 1.6 68 22 
1.6 1.6 1.1 47 15 
2 1.1 0.8 33 11 


2.5 0.8 0.6 24 8.0 
3.15 0.6 0.4 17 5.8 


4 0.4 0.3 19 4.0 
5 0.3 0.2 9.5 3.2 


6.3 0.3 0.2 7.6 2.5 
8 0.2 0.1 6.0 2.0 


10 0.2 0.1 6.0 2.0 
12.5 0.2 0.1 6.0 2.0 
16 0.2 0.1 6.0 2.0 
20 0.2 0.1 6.0 2.0 
25 0.2 0.1 6.0 2.0 


31.5 0.2 0.1 5.4 1.8 
40 0.2 0.1 6.0 2.0 
50 0.2 0.1 6.0 2.0 
63 0.2 0.1 6.0 2.0 
80 0.2 0.1 6.0 2.0 


(   ) Multiplying factors with respect to human response 


 


10.5.2 Structural Damage 
German Standard DIN4150 Part 3 (1986) provides guidelines for evaluating the effects of 


vibration on structures.  The values recommended in the Standard are summarised in  


Table 23. The values are the maximum levels measured in any direction at the building 


foundation. 
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Table 23. Safety Limits for Structural Damage 


Type of Structure 
Vibration Level 


(mm/s) 


< 10Hz 10Hz to 50Hz 50Hz to 100Hz 


Commercial/industrial buildings 
or buildings with similar design 20 20 to 40 40 to 50 


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


Structures of great intrinsic value 
(eg. buildings under preservation) 3 3 to 8 8 to 10 


Ref: German Standard DIN4150 
 


10.6 Construction Plant and Equipment  
The construction plant schedule assumed for noise modelling and sound power levels are 


summarised in Table 24.  


 


Table 24. Construction Plant Sound Power Levels 
dBA re: 10-12 Watts 
 


Plant/Equipment 
Sound Power 


Level 
dBA 


Water Cart 101 
Front End Loaders 107 
Truck and Dog/Semi Trailer 106 
Scrapers 113 
Track Excavators 110 
Graders 107 
Excavator (20 tonne) 105 
Excavator (30 tonne) 110 
Rollers   106 
Backhoe 104 
Concrete Truck 109 
Concrete Pump 105 
Truck Mounted Crane 102 
Truck mounted auger drill  111 
Flatbed Truck 100 
Rail Saw 112 
Rail Grinder 114 
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Table 24. Construction Plant Sound Power Levels. Cont’d. 
dBA re: 10-12 Watts 


Plant/Equipment 
Sound Power 


Level 
dBA 


Tamper 111 
Ballast Regulator 114 
Mulcher/Chipper 103 
Vibratory Roller 114 
Site Vehicles 84 
Crane (100 tonne) 110 
Crane (40 tonne) 98 
Dump Truck (5 tonne) 95 
Dump Truck (15 Tonne) 108 
Dozer 113 
Small Power Tools 102 


 


10.6.1 Construction Traffic Generation 


Construction workers will drive to the Tooheys Road Site and transported to the proposed 


rail spur construction area by bus.  The estimated twenty (20) daily construction traffic 


trips (Table 13) is significantly less than the Motorway Link Road (2004) daily volume of 


16,130 vehicles and the estimated 2016 volume of 31,621 vehicles per day. As a result of 


the additional construction traffic on the Motorway Link Road there would be minimal 


additional traffic noise generated by the proposal.   


 


10.6.2 Construction Equipment Vibration Emission Levels 


During excavation and construction activities associated with access roads and trenches, it 


may be necessary to use plant and equipment that generates ground vibration. To evaluate 


the likely effects of these activities, the following (Table 25) vibration levels have been 


considered. 
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Table 25. Typical Plant Vibration Levels 
  mm/sec 
 


Plant Description Vibration Levels 
mm/sec 


@ 5m @ 20m @ 40m 
Dynamic impact roller 9-20 2-4 <1.5 
Vibrating roller compactor  20 1.5 <1.0 
Rock-breaker (large) 5 0.5 0.3 
Rock breaker (light)  1 0.3 0.1 
Dozer 2 0.2 0.02 
Truck 1 0.05 0.02 


 


10.7 Modelling and Assessment of Construction Noise 


Noise predictions for construction considered distance attenuation, shielding and local 


topographical features.  


 


10.7.1  Construction Scenarios 
In order to assess potential noise and vibration impacts during construction, plant and 


equipment that would be used in each scenario is summarised in. Table 25. 


 
 


Table 25. Construction Scenarios 


Major Staging Plant/Equipment 


Site Establishment east MNRL 


Hand Tools 
1 x Truck and Dog 
1 x Excavator 
1x Mulcher/Chipper 


Conveyor Construction (CH 00 to CH 2280) 


1 x Concrete Truck 
1 x Crane 
Hand tools 
1 x Dump Truck  


Conveyor Construction (over MNRL) 


1 x Concrete Truck 
2 x Cranes 
Hand tools 
1 x Semi Trailer 


Bridge at CH 112080 


2 x Concrete Truck 
1 x Concrete Pump 
1 x Excavator 
1 x Crane 
Hand tools 
1 x Dump Truck 
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Table 26. Construction Scenarios. Cont’d. 


Major Staging Plant/Equipment 


Bridge at CH 112480 


2 x Concrete Truck 
1 x Concrete Pump 
1 x Excavator 
1 x Crane 
Hand tools 
1 x Dump Truck 


Bulk Earth Works 


2 x Excavators 
1x Dozer 
2 x Dump Trucks 
1 x Grader  
2 x Vibratory Roller 
1 x Water Truck   


Construction Train Load Out CH112780  


1 x Concrete Truck 
2 x Cranes 
Hand tools 
1 x Semi Trailer 


Conveyor Construction along MNRL  


1 x Concrete Truck 
1 x Crane 
Hand tools 
1 x Semi Trailer 


Track Construction 


1 x Track Laying 
1 x Tamper 
1 x Ballast Regulator 
1 x Rail Grinder  


Decommissioning 
1 x Front End Loader 
Hand tools 
2 x Truck and Dogs 


 


10.7.2 Predicted Construction Noise Levels 


Based on the above construction scenarios (Table 27.) and sound power levels (Table 24), 


predicted construction noise levels are presented in Table 27. Table 27.presents the 


predicted exceedances of the daytime CNMLs to assist with the identification and 


management of noise sensitive activities. To minimise potential noise impacts during 


construction, preference will be given to contractors able to use low noise emission 


equipment and all site personnel will be inducted and educated with best practice work 


methods to minimise noise. A Construction Noise and Vibration Management Plan and 


Monitoring Programme will be implemented. Considering the transient nature of the 


construction works and exposure to road and rail traffic noise from the Motorway Link 


Road, the predicted short-term exceedances of the CNMLs are capable of being managed 


to acceptable levels.  
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Table 27. Predicted Construction Noise Levels.  
 


Work 
Stage 


 
Scenario 


 
Reference 
Receiver 


 
RBL 


Day/Evening/Night 


 
Construction 


Noise 
Management Level; 


 
LAeq 15 min 


 
Predicted 


Noise Level 
 


 


LAeq 15 min 


 
Predicted 


Exceedance of Noise  
Management Level 


 
dB 


 Standard 
Day 


WOSH Standard Hours 
Day 


WOSH 
Day/Evening/Night 


 
 
1 


 
Site 


Establishment 
east MNRL 


P13 49/45/39 59 54/50/44 13-38 - - 
P14 37/39/37 47 42/44/42 14-42 - - 
P15 37/39/37 47 42/44/42 13-40 - - 
P16 33/39/33 43 38/44/38 12-16 - - 


 
 
2 


 
Conveyor 


Construction 
(CH 00 to CH 


2280) 


P13 49/45/39 59 54/50/44 14-39 - 1/-/1 
P14 37/39/37 47 42/44/42 15-43 - - 
P15 37/39/37 47 42/44/42 14-41 - - 
P16 33/39/33 43 38/44/38 13-17 - -/-/1 


 
 
3 


 
Conveyor 


Construction 
over MNRL 


P13 49/45/39 59 54/50/44 45 - 1/-/1 
P14 37/39/37 47 42/44/42 43 - -/-/1 
P15 37/39/37 47 42/44/42 42 - - 
P16 33/39/33 43 38/44/38 17 - - 


 
 
4 


 
 


Bridge at 
CH 112080 


P13 49/45/39 59 54/50/44 48 - -/-/4 
P14 37/39/37 47 42/44/42 58 11 16/14/16 
P15 37/39/37 47 42/44/42 56 9 14/12/14 
P16 33/39/33 43 38/44/38 28 - - 
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Table 27. Predicted Construction Noise Levels.  


 
Work 
Stage 


 
Scenario 


 
Reference 
Receiver 


 
RBL 


Day/Evening/Night 


 
Construction 


Noise 
Management Level; 


 
LAeq 15 min 


 
Predicted 


Noise Level 
 


 


LAeq 15 min 


 
Predicted 


Exceedance of Noise  
Management Level 


 
dB 


Standard 
Day 


WOSH Standard Hours 
Day 


WOSH 
Day/Evening/Night 


 
 
5 


 
 


Bridge at 
CH 112480 


P13 49/45/39 59 54/50/44 44 -  
P14 37/39/37 47 42/44/42 53 6 11/9/11 
P15 37/39/37 47 42/44/42 52 5 10/8/10 
P16 33/39/33 43 38/44/38 35 -  


 
 
6 


 
 


Bulk Earth Works 


P13 49/45/39 59 54/50/44 28-54 - -/4/10 
P14 37/39/37 47 42/44/42 57-62 10-15 20/18/20 
P15 37/39/37 47 42/44/42 56-59 9-12 17/15/17 
P16 33/39/33 43 38/44/38 25-49 6 11/5/11 


 
 
7 


 
Construction Train 
Load Out CH112780 


P13 49/45/39 59 54/50/44 24 -  
P14 37/39/37 47 42/44/42 47 - 5/3/5 
P15 37/39/37 47 42/44/42 47 - 5/3/5 
P16 33/39/33 43 38/44/38 39 - 1/-/1 


 
 
8 


 
Conveyor 


Construction along 
MNRL 


 


P13 49/45/39 59 54/50/44 23-41 -  
P14 37/39/37 47 42/44/42 41-54 7 12/10/12 
P15 37/39/37 47 42/44/42 41-51 4 9/7/9 
P16 33/39/33 43 38/44/38 17-28 -  
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Table 27. Predicted Construction Noise Levels. Cont’d. 


 
Work 
Stage 


 
Scenario 


 
Reference 
Receiver 


 
RBL 


Day/Evening/Night 


 
Construction 


Noise 
Management Level; 


 
LAeq 15 min 


 
Predicted 


Noise Level 
 


 


LAeq 15 min 


 
Predicted 


Exceedance of Noise  
Management Level 


 
dB 


Standard 
Day 


WOSH Standard Hours 
Day 


WOSH 
Day/Evening/Night 


 
 
9 


 
 
Track Construction 


P13 49/45/39 59 54/50/44 27-48 - -/-/4 
P14 37/39/37 47 42/44/42 44-61 14 19/17/19 
P15 37/39/37 47 42/44/42 44-58 11 16/14/16 
P16 33/39/33 43 38/44/38 24-48 5 10/4/10 


 
 


10 


 
 
Decommissioning 


P13 49/45/39 59 54/50/44 21-42 -  
P14 37/39/37 47 42/44/42 38-53 8 13/11/13 
P15 37/39/37 47 42/44/42 38-52 5 10/8/10 
P16 33/39/33 43 38/44/38 18-42 - 4/-/4 
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10.8 Construction Road Traffic  


Construction workers will drive to the Tooheys Road Site and transported to the proposed 


rail spur construction area by bus.  The estimated twenty (20) daily construction traffic 


trips (Table 13) is significantly less than the Motorway Link Road (2004) daily volume of 


16,130 vehicles and the estimated 2016 volume of 31,621 vehicles per day. As a result of 


the additional construction traffic on the Motorway Link Road there would be minimal 


additional traffic noise generated by the proposal.  


 


10.9 Vibration Levels from Construction Activities 
The main source of ground vibration that has been identified and assessed is associated 


with dynamic impact rollers. Ground vibration levels predicted from impact rollers 


typically range between 2-4mm/sec at 20 metres, and below 1.5mm/sec at 40 metres. 


Vibration levels are predicted to satisfy the structural damage assessment criteria (Table 


23) at distances greater than 20 metres and be acceptable from a human disturbance point 


of view at the closet private receiver (Thompson Vale Road). 
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11.0 RECOMMENDATIONS 
 


The following operational management strategies should be adopted to assist in 


controlling noise emissions from the Project:  


 


• Implementation of a proactive strategy to engage predicted noise impacted 


residences identified in Section 8.1 to achieve a management outcome agreed to 


by all parties; 


• Development of a Noise Management Plan outlining a noise monitoring program.  


The program will include attended and noise monitoring at strategic locations to 


enable evaluation of compliance with relevant criteria; 


• Selection of quiet plant for use in construction activities.  When using contractors 


for construction, preference will be given to contractors able to use low noise 


emission equipment.  All construction personnel will be educated in best practice 


work methods to minimise noise; and 


• Implementation of reasonable and feasible noise mitigation measures such as 


double glazing, insulation and/or air conditioning will be made available to 


affected landowners, upon request. 


• To manage noise level creep from the trains along the MNRL where feasible and 


reasonable, it is recommended that locomotives approved to operate on the New 


South Wales rail network are selected in accordance with the noise limits L6.1 to 


L6.4 in RailCorp and ARTC Environmental Licences.   
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12.0 CONCLUSION  
 


WACJV is seeking an amendment to the Development Application (DA) under clause 55 


of the Environmental Planning and Assessment Regulation 2000.  This report forms part 


of the Amendment Document being prepared by Hansen Bailey to support the application 


to amend the DA.  


  


The Amendment includes the construction of conveyor systems, transfer stations, train 


load out bin and a rail spur adjacent to the existing MNRL. 


 


The report assesses environmental noise and vibration impacts of the Amendment and 


where necessary, recommends additional management and mitigation measures to 


ameliorate these impacts.  Aspects of the Project that are unchanged (such as the 


Buttonderry Site) have not been reconsidered in detail in this report.  The impacts 


associated with these aspects of the Project will remain as assessed in the Wallarah 2 


Coal Project Environmental Impact Statement (Hansen Bailey, 2013). 


 


Site attended background monitoring confirmed that the local acoustic environments at 


residential properties in the vicinity of the Project are controlled by road and rail noise, 


natural elements and local domestic activities. Traffic noise exposure for individual 


properties is dependent on location and exposure to the Motorway Link Road and 


Bushells Ridge Road.   


 


Noise modelling has been undertaken to assess the acoustic benefits from the relocation of 


the rail loading facility. Table 15 presents a summary of predicted noise levels for the 


Tooheys Road Site without the previously proposed rail loop, rail out load bin and 


associated conveyors. The results of the noise modelling show for calm meteorological 


conditions the predicted noise levels reduce by up to 0.8dBA; during adverse conditions 


reductions of up to 1.1dBA were predicted. 


12.1 Operational Noise 
The main operational noise sources for the proposal are associated with infrastructure and 


include conveyors, train loading and locomotives on the rail spur line.  
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From the measured existing ambient noise levels (Table 2) and INP procedures, Table 7 


presents a summary of the assessment RBLs, the LAeq noise levels and PSNC. 
 


Noise modelling for the Project assumed that the conveyors were operating 


simultaneously during train loading.  Table 15 and Table 16 present a summary of the 


predicted operational noise levels at the reference assessment locations. 


 


The noise modelling for the existing private residential dwellings at Blue Haven show that 


the PSNC are satisfied.  


 


For the residences on Thompson Vale Road (P14 and P15) the predicted noise levels 


exceed the PSNC by up to 4dBA and satisfy the INP recommended amenity level for 


industrial/transition zoned land. The predicted levels for P14 and P15 represent a 


‘Moderate’ degree of affectation (Table 8), and referenced to VLAMP trigger the 


requirement for mitigation.  


 


At the Bushells Ridge Road residence (P16) the predicted levels exceed the PSNC by up 


to 4dBA and satisfy the INP recommended amenity level for industrial zoned land. The 


predicted levels for P16 represent a ‘Moderate’ degree of affectation (Table 8), and 


referenced to VLAMP trigger the requirement for mitigation.  


 


For the Wyee South noise catchment area the predicted level the predicted levels for a 


south wind exceed the PSNC by up to 2dBA and satisfy the INP recommended amenity 


level for residential land in a ‘suburban’ area. The predicted levels for Wyee South (P17) 


represent a ‘Negligible’ degree of affectation (Table 8), and referenced to VLAMP does 


not trigger a requirement for mitigation. . For descriptive purposes, noise contours plots 


are presented in Attachments 5 to 12.  


 


For these situations where all feasible and reasonable mitigation has been applied to 


elements of the Project, it is recommended that consideration is given to acoustic 


treatments to exposed private receivers or discussions with identified property owners 
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with respect to negotiated agreements. For properties identified in the noise management 


zone, WACJV will negotiate with each of the private property owners. 


 
The noise contour plots (Attachments 2) show for privately owned land predicted noise 


levels do not exceed the INP (Table 2.1) recommended maximum levels for more than 


25% of the land.  


 
12.2 Rail Traffic Noise 
Noise impacts associated with rail traffic on the MNRL are addressed in the Wallarah 2 


Coal Project Environmental Impact Statement (Hansen Bailey, 2013) and Hansen Bailey 


(2013b), Wallarah 2 Coal Project Response to Submissions, Section 3.8.5 Rail Noise. The 


original proposal provided for six (6) train trips (12 movements) per day whereas the 


Amended Project will involve four (4) train trips (8 movements) per day.  


 


Modelling for proposed amendment to the proposal for day/night predicted noise 


contributions from the revised trains movements reduce by up to LAeq 15 hour 0.4dBA (day) 


and LAeq 9 hour 0.7dBA (night). These modelled values predict that the Amended Project 


will continue to meet the relevant criteria in the ‘Rail Infrastructure Noise Guideline’ 


(RING) (EPA 2013), i.e. The Amended Project will not increase the existing LAeq noise 


levels by more than 2dBA.  


 


12.3 Road Traffic Noise 
Construction workers will drive to the Tooheys Road Site and transported to the proposed 


rail spur construction area by bus.  As a result of the additional construction traffic on the 


Motorway Link Road there would be minimal additional traffic noise generated by the 


proposal. 


 


12.4 Construction Noise and Vibration 


An indicative construction plan and method is outlined in this report for the civil and 


construction works. Table 27. presents the predicted exceedances of the daytime CNMLs 


to assist with the identification and management of noise sensitive activities. To minimise 
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potential noise impacts during construction, preference will be given to contractors able to 


use low noise emission equipment and all site personnel will be inducted and educated 


with best practice work methods to minimise noise. A Construction Noise and Vibration 


Management Plan and Monitoring Programme will be implemented. Considering the 


transient nature of the construction works and exposure to road and rail traffic noise from 


the Motorway Link Road, the predicted short-term noise exceedances are capable of being 


managed to acceptable levels.   


 


The main source of ground vibration that has been identified and assessed is associated 


with dynamic impact rollers. Ground vibration levels predicted from dynamic impact 


rollers typically range between 2-4mm/sec at 20 metres, and below 1.5mm/sec at 40 


metres. Vibration levels are predicted to satisfy the structural damage assessment criteria 


(Table 23) at distances greater than 20 metres and are acceptable from a human 


disturbance perspective. The closest private receiver is at Thompson Vale Road and 


approximately 300 metres from the proposed construction activities. 
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ATTACHMENT 1: MEASURED AMBIENT NOISE LEVELS 
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Noise Contours - 3m/s Easterly Wind
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Noise Contours - 3m/s Southerly Wind
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ATTACHMENT 4:   TERMS AND DEFINITIONS 
 


 
A-Weighted: See dB(A) 
 
Adverse weather: Weather effects that 
enhance noise (that is, wind and 
temperature inversion) that occur at a site 
for a significant period of time (that is, wind 
occurring more than 30% of the time in any 
assessment period in any season and/or 
temperature inversions occurring more that 
30% of the nights in winter). 
 
Ambient noise: The all-encompassing 
noise associated within a given environment. 
It is the composite of sounds from many 
sources, both near and far. 
 
Assessment background level (ABL): The 
single figure background level representing 
each assessment period-day, evening and 
night (that is, three assessment background 
levels are determined for each 24-h period 
of the monitoring period). Its determination 
is by the tenth percentile method. 
 
Assessment period: The period in a day 
over which assessments are made: day 
(0700-0800h), evening (1800 to 2200h) or 
night (2200 to 0700h). 
 
Background Noise: The underlying level of 
noise present in the ambient noise, 
excluding the noise source under 
extraneous noise is removed. This is 
described using the LA90 descriptor. 
 
Cumulative noise level: Refers to the total 
level of noise from all sources. 
 
Day: The period between 0700 and 1800hrs 
(Monday-Saturday) and 0800-1800 (Sunday 
and Public Holidays). 
 
dB: Abbreviation for decibel-a unit of sound 
measurement. Given sound pressure to a 
reference pressure. 
 
 
 
 
 
 
 


dB(A): Unit used to measure “A-weighted” 
sound pressure levels. A- 
weighting is an adjustment made to sound 
level measurement to approximate the 
response of the human ear. 
 
A change of 1dB(A) or dB(A) in the level of a 
sound is difficult to detect, whilst a 3dB(A) to 
5dB(A) change corresponds to a small but 
noticeable change in loudness. A 10dB(A) 
change corresponds to an approximate 
doubling or halving in loudness. 
 
The table below lists examples of typical 
noise levels. 
 


Sound 
Pressure 


Level (dBA)


Typical Source Subjectiv
e 


Evaluatio
n 


130 Threshold of pain Intolerabl
e 


120 
110 


Heavy rock concert 
Grinding on steel 


Very 
noisy 


100 
90 


Loud car hone at 3m 
Construction site with 
pneumatic hammering


Noisy 


80 
70 


Kerbside of busy 
street 


Loud radio or TV 


Loud 


60 
50 


Department store 
General Office 


Moderate 
to quiet 


40 
30 


Inside private office 
Inside bedroom 


Quiet to 
very quite 


20 Unoccupied 
recording studio 


Almost 
silent 


 
Default parameters: In assessing 
meteorological enhancement of noise, refers 
to set values for weather parameters, such 
as wind speeds and temperature gradients, 
to be used in predicting source noise levels. 
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Equivalent Continuous Noise Levels: The 
level of noise equivalent to the energy 
average of noise levels occurring over a 
measurement period. 
 
Evening: Refers to the period between 
1800-2200hrs. 
 
Extraneous Noise: Noise resulting from 
activities that are not typical of the area. 
Atypical activities may include construction, 
and traffic generated by holiday periods and 
by special events such as concerts or 
sporting events. Normal daily traffic is not 
considered to be extraneous. 
 
Feasible and reasonable measures: 
Feasibility relates to engineering 
considerations and what is practical to build; 
reasonableness relates to the application of 
judgement in arriving at a decision, taking 
into account the following factors: 
 


- noise mitigation benefits 
(amount of noise reduction 
provided, number of people 
protected) 


- cost of mitigation (cost of 
mitigation versus benefits 
provided) 


- community views (aesthetic 
impacts and community 
wishes) 


- noise levels for affected land 
uses (existing and future 
levels, and changes in noise 
levels). 


 
Fluctuating Noise: Noise that varies 
continuously and to an appreciable extent 
over the period of observation. 
 
Greenfield site: Undeveloped land. 
 
Impulsive Noise: Noise having a high peak 
of short duration, or a sequence of such 
peaks. A sequence of such peaks. A 
sequence of such impulses in rapid 
succession is termed ‘repetitive impulsive 
noise’. 
 
Intrusive Noise: refers to noise that intrudes 
above the background level by more than 5 
decibels. 
 
 
 


 
 
 
LA90: The A-weighted sound pressure level 
that is exceeded for 90% of the time over 
which a given sound is measured. 
This is considered to represent the 
background noise. 
 
LAeq: The equivalent continuous noise level 
– the level of noise equivalent to the energy 
average of noise levels occurring over a 
measurement period. 
 
Long-term annoyance: Prolonged 
annoyance over months and years. 
 
Median: The middle value in a number of 
values sorted in ascending or descending 
order. Hence, for an odd number of values, 
the value of the median is simply the middle 
value. If there is an even number of values 
the median is the arithmetic average of the 
two middle values. 
 
Meteorological conditions: wind and 
temperature inversion conditions. 
 
Most-affected locations(s): Locations that 
experience (or will experience) offensive 
noise from the noise source under 
consideration. In determining these 
locations, one needs to consider existing 
background levels, exact noise source 
locations(s), distance from source (or 
proposed source) to receiver, and any 
shielding between source and receiver. 
 
Negotiated agreement: An agreement 
involving the negotiation of an achievable 
noise limit in cases where the project 
specific noise levels cannot be met. The 
agreement is negotiated between the 
proponent and the EPA or the proponent 
and the community. Such an agreement is 
reached through balancing the merits of a 
development, the feasibility and 
reasonableness of available mitigation 
measures and the noise impacts produced. 
 
Night: The period between 2200 and 0700 
(Monday-Saturday) and 2200-0800 (Sunday 
and Public Holidays) 
 
Noise criteria: The general set of non-
mandatory noise level targets for protecting 
against intrusive noise (for example, 
background noise plus 5dB) and loss of 
amenity (for example, noise levels for 
various land uses). 
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Non-mandatory: With reference to the 
proposed policy, means not required by 
legislation. The proposed policy specifies 
criteria to be strived for, but the legislation 
does not make these criteria compulsory. 
However, the policy will be used as a guide 
to setting statutory (legally enforceable) 
limits for licences and consents. 
 
Performed-based goals: Goals specified in 
terms of the outcomes/performance to be 
achieved, but not in terms of the means of 
achieving them. 
 
Rating Background Level (RBL): the 
overall single-figure background level 
representing each assessment period 
(day/evening/night) over the whole 
monitoring period (as opposed to over each 
24-h period used for the assessment 
background level). This is the level used for 
assessment purposed. It is defined as the 
median value of: 
 


- all the day assessment 
background levels over the 
monitoring period for the day 


- all the evening assessment 
background levels over the 
monitoring period for the 
evening; or 


- all the night assessment 
background levels over the 
monitoring period for the 
night. 


 
Receiver: The noise-sensitive land at which 
noise from a development can be heard. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
Stationary noise sources: Sources that do 
not generally move from place to place,  
eg. industrial or commercial sources. In 
general, these include: 
 


Individual stationary sources such as: 
- heating, ventilating and air 


conditioning (HVAC) 
equipment, 


- rotating machinery, 
- impacting mechanical 


sources, 
- other mechanical equipment 


and machinery such as 
conveyors. 


 
Mobile sources confined to particular 
location such as draglines and haul 
trucks. 
 
Facilities, usually comprising many 
sources of sound, including: 


- industrial premises, 
- extractive industries, 
- commercial premises, 
- warehousing facilities, 
- maintenance and repair 


facilities. 
 


(In this case, the stationary source is 
understood to encompass all the 
activities taking place within the 
property boundary of the facility). 


 
Temperature inversion: An atmospheric 
condition where temperature increases with 
height above the ground. 
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Glossary of Terms 
 


 


Addendum Study Area Areas outside the scope of the 2013 Terrestrial EIA that were ecologically 
assessed. This encompasses areas within the newly proposed conveyor 
corridor from the stockpile to the end of the rail spur as well as additional 
lands adjacent to the corridor and south of Link Road. 


Alternate Disturbance 
Boundary 


Boundary within which surface infrastructure is to be located. This 
includes the Western Shaft, Buttonderry Site and amended Tooheys 
Road Site layout and conveyor corridor 


CEEC  Critically Endangered Ecological Community  


CMA Catchment Management Authority 


DGRs Director- General's Environmental Assessment Requirements (NSW 
DP&I) 


DoE Commonwealth Department of the Environment 


DP&I NSW Department of Planning and Infrastructure 


DPI NSW Department of Primary Industries 


Disturbance Footprint Area of disturbance within the Infrastructure Boundary. The area that will 
be mechanically altered to implement infrastructure for the Proposal.  


EEC Endangered Ecological Community 


EIA Ecological Impact Assessment 


EIS Environmental Impact Statement 


EP&A Act NSW Environmental Planning & Assessment Act 1979 


EPBC Act Commonwealth Environment Protection and Biodiversity Conservation 
Act 1999 


FM Act NSW Fisheries Management Act 1994 


GDE Groundwater Dependent Ecosystems 


Extraction Area Surface land above the underground longwall mine, contained within the 
Project Boundary. This forms part of the area of potential surface 
subsidence  


KTP Key Threatening Process 


LEP Local Environmental Plan.  


LGA Local Government Area 


Locality Land within 10 km radius from the centre of the Project Boundary 


MNES Matters of National Environmental Significance that are listed by the 
EPBC Act. 


NP&W Act NSW National Parks and Wildlife Act 1974 


NPWS National Parks and Wildlife Services 
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OEH NSW Office of Environment and Heritage  


Original Disturbance 
Boundary 


Boundary within which surface infrastructure areas was initially located. 
This includes the Western Shaft, Buttonderry Site and original Tooheys 
Road Site layout and rail loop 


Project Boundary Encompasses all land the Development Consent will apply to, including 
the Infrastructure Boundaries, the Extraction Area and additional Mining 
Lease lands 


Project Disturbance Area The total project footprint that will be impacted for mining or construction. 


SCA State Conservation Area. 


SEPP State Environmental Planning Policy.   


SEWPaC Commonwealth Department of Sustainability, Environment, Water, 
Population and Communities, now the DoE. 


SIL Subsidence Impact Limit. This is the area of land, determined by 
modelling, subject to potential surface subsidence from longwall mining. 
This includes areas outside of the Project Boundary.  


Study Area Areas that were ecologically assessed. This encompasses areas within 
the Project Boundary as well as Offset Lands (Hue Hue Road) and areas 
potentially subject to subsidence located outside the Project Boundary.  


TSC Act NSW Threatened Species Conservation Act 1995 
 


 



http://www.google.com.au/url?sa=t&source=web&ct=res&cd=1&ved=0CAYQFjAA&url=http%3A%2F%2Fwww.environment.nsw.gov.au%2F&rct=j&q=DECC&ei=jtqrS9WDLs-gkQXpuvC8DQ&usg=AFQjCNF5Txp2rpNHiDZkSlEVF10At6FSbg
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Chapter 1 
 


Introduction 
 


1.1 Background 


The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent under 
Division 4.1 of Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act) 
for the Wallarah 2 Coal Project (the Project).  The key features of the Project include:  


 A deep underground longwall mine extracting up to 5 million tonnes per annum 
(Mtpa) of export quality thermal coal;  


 The Tooheys Road Site between the M1 Motorway and the Motorway Link Road, 
which includes a portal, coal handling facilities and stockpiles, water and gas 
management facilities, small office buildings, workshop, rail spur, train load out bin 
and connections to the municipal water and sewerage systems;  


 The Buttonderry Site near the intersection of Hue Hue Road and Sparks Road, 
which includes administration offices, bathhouse, personnel access to the mine, 
ventilation shafts and water management structures;  


 The Western Shaft Site in the Wyong State Forest, which includes a downcast 
ventilation shaft and water management structures;  


 An inclined tunnel (or “drift”) from the surface at the Tooheys Road Site to the coal 
seam beneath the Buttonderry Site;  


 Transportation of product coal to the Port of Newcastle by rail; and 


 An operational workforce of approximately 300 full time employees.   


The Project has been subject to the assessment process under Division 4.1 of Part 4 of the 
EP&A Act, including a review by the Planning Assessment Commission (PAC).  In June 
2014, the PAC concluded that ‘if the recommendations concerning improved strategies to 
avoid, mitigate or manage the predicted impacts of the project are adopted, then there is 
merit in allowing the project to proceed’.   


Following the review by the PAC, the Tooheys Road Site was re-designed to avoid land use 
conflicts with third parties.  The changes to the Project include: 


 Removal of the previously proposed rail loop; 
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 Re-location of the previously proposed rail spur to the eastern side of the Main 
Northern Rail Line;  


 Re-location of the train load out facility to the eastern side of the Main Northern 
Rail Line;  


 A conveyor system to deliver product coal from the stockpile to the new train load 
out facility; and 


 Realignment of the sewer connection.   


These proposed changes are referred to as the ‘Amendment’.  All other aspects of the 
Project remain identical to the original proposal.   


To give effect to the proposed changes to the Project, WACJV is seeking an amendment to 
the Development Application (DA) under clause 55 of the Environmental Planning and 
Assessment Regulation 2000.  This Ecological Impact Assessment Addendum (Addendum 
EIA) for the Amendment forms part of the “Amendment to Development Application SSD-
4974” (Amendment Document) being prepared by Hansen Bailey to support the application 
to amend the DA.   


This report assesses the ecological impacts of the Amendment and where necessary, 
recommends additional management and mitigation measures to ameliorate these impacts.  
Aspects of the Project that are unchanged have not been reconsidered.  The impacts 
associated with these aspects of the Project will remain as assessed in the Aquatic and 
Terrestrial Ecological Impact Assessments (referred to collectively as the 2013 EIA) in the 
Wallarah 2 Coal Project Environmental Impact Statement (Hansen Bailey, 2013) (the 2013 
EIS).   


1.2 Purpose 


The purpose of this Addendum EIA is to describe the current ecological values within the 
Addendum Study Area, with a focus on sections of the Alternate Disturbance Boundary 
within this area, and assess the potential ecological impacts of the Amendment, particularly 
on threatened species, populations and ecological communities protected under the New 
South Wales (NSW) Threatened Species Conservation Act 1995 (TSC Act) and the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
and aquatic habitats protected under the NSW Fisheries Management Act 1994 (FM Act).  


For the purposes of this Addendum EIA, the Alternate Disturbance Boundary comprises the 
area within which surface infrastructure is to be located. This includes the Western 
Ventilation Shaft, Buttonderry Site and amended Tooheys Road Site layout. The Addendum 
Study Area comprises the newly proposed conveyor corridor at the Tooheys Road Site as 
well as additional lands adjacent to the corridor and south of the Motorway Link Road that 
form part of the new Project Boundary. 


The specific objectives of this Addendum EIA in relation to the Amendment are to:  
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 Present and analyse the results of literature and database reviews; 


 Present results from recent field surveys and describe the flora, fauna and habitats 
present or likely to occur within the Addendum Study Area; 


 Identify and consider the impacts of the Amendment upon threatened species and 
ecological communities listed under the EPBC Act and TSC Act as well as aquatic 
habitats listed under the FM Act recorded within the Alternative Disturbance 
Boundary  or likely to be present therein;  


 Present a comparison of the impacts of the Amended Project with the Original 
Project (as assessed in the 2013 EIS); and 


 Confirm the appropriateness of the currently proposed Biodiversity Offset Strategy 
(BOS) to protect threatened flora and fauna, compensate for the potential residual 
impacts of the Project (as amended) that cannot be otherwise avoided or mitigated, 
and provide for a net gain of conserved woodland and forest habitats in the long 
term. 


1.3 Location 


The Project is located within the Wyong Local Government Area (LGA), approximately      
4.7 km north-west of central Wyong and approximately 45 km south-west of Newcastle.  
Figure 1.1 illustrates the location of the Project in relation to the nearest town centres. 


The Extraction Area, including the Western Shaft, is located on the western site of the F3 
Freeway, just north of the Wyong River. Most of the Wyong State Forest and the south to 
south-eastern parts of the Jilliby State Conservation Area (Jilliby SCA) lie within this western 
extent of the Project Boundary. The Amendment does not include any changes to the 
Extraction Area.  


Surface facility areas are located on the eastern and western sides of the F3 Freeway. The 
Buttonderry Site, on the western side of the F3 Freeway, is bordered by Hue Hue Road to 
the east and by the Buttonderry waste management facility to the north. There are no 
changes to the Buttonderry Site. 


The Tooheys Road Site is located north-east of the intersection of the F3 Freeway and 
Motorway Link Road.   


The Amendment involves transporting product coal along an alternate route from the 
Tooheys Road Site to the Main Northern Rail Line via a conveyor system. A train load out 
facility and rail spur will be constructed adjacent to the Main Northern Rail Line (Figure 1.2).  
The conveyor system and rail spur are located within the Addendum Study Area.   


The Addendum Study Area commences within WACJV lands at Tooheys Road, continues 
eastward through land managed by Boral before turning north onto a Crown road (Nikko 
Road) and continuing along the Rail Corridor north of Nikko Road. Additional lands within the 
Addendum Study Area occur to the south of Nikko Road. These areas are contained within 
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the mining lease application for the Amendment but do not form part of the Alternate 
Disturbance Boundary.  


There are three main areas that are proposed for conservation as biodiversity offsets: 


 Hue Hue Road Offset area (HHR offset); 


 Tooheys Road Site Northern Offset area (TRN offset); and 


 Tooheys Road Site Southern Offset area (TRS offset). 


The TRN and TRS offset areas are contained within the main Tooheys Road Site. The HHR 
offset is located to the west of the Tooheys Road Site and the F3 Freeway. 


1.4 Relevant Legislation 


A number of Local Council, State and Commonwealth Acts, Policies and Guidelines are 
relevant to the Project. The primary legislation relevant to this report, as detailed in the 2013 
EIA includes: 


 NSW Environmental Planning and Assessment Act 1979 (EP&A Act); 


 NSW Threatened Species Conservation Act 1995 (TSC Act);  


 NSW Fisheries Management Act 1994 (FM Act); and 


 Commonwealth Environmental Protection and Biodiversity Act 1999 (EPBC Act). 


Further relevant NSW legislation and planning policies include: 


 Water Act 1912; 


 National Parks and Wildlife Act 1974; 


 Water Management Act 2000; 


 NSW State Groundwater Dependent Ecosystems Policy (DLWC (NSW), 2002); 
 and 


 SEPPs: 


• State Environmental Planning Policy No. 14 – Coastal Wetlands; 


• State Environmental Planning Policy No. 26 – Littoral Rainforests;  


• State Environmental Planning Policy (State and Regional Development) 
2011 (replaces the State Environmental Planning Policy (Major Projects) 
2005 as listed in the 2013 EIA);  
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• State Environmental Planning Policy No 44 – Koala Habitat Protection; 


• State Environmental Planning Policy No 55 – Remediation of Land; and 


• State Environmental Planning Policy (Infrastructure) 2007. 


For the development of offsetting strategies for the Project, the following documents were 
considered: 


 DEWR (2007) Draft Policy Statement: Use of Environmental Offsets under the 
Environment Protection and Biodiversity Conservation Act 1999, Department of the 
Environment and Water Resources, Canberra, ACT; and 


 OEH (2011) Principles for the Use of Biodiversity Offsets in NSW, Department of 
Environment and Climate Change, Hurstville, NSW. 
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Figure 1.2. Conceptual Layout - Tooheys Road Site Image Source: Hansen Bailey (2016), Wallarah 2 Coal Project.
Conceptual Layout Tooheys Road Site.
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Chapter 2 
 


Methodology 
 


This chapter presents the methodology utilised in preparing this Addendum EIA. It includes 
desktop reviews of information from various sources as well as descriptions of the field 
survey methods used by Cumberland Ecology for the detailed surveys following the 
exhibition of the 2013 EIS. 


The primary focus of this Addendum EIA is on the Addendum Study Area and sections of the 
Alternate Disturbance Boundary that lie within the Addendum Study Area.  


The Addendum Study Area comprises the newly proposed conveyor corridor at the Tooheys 
Road Site as well as additional lands adjacent to the rail corridor and south of the Motorway 
Link Road that form part of the new Project Boundary. The Alternate Disturbance Boundary 
comprises the area within which surface infrastructure is to be located. This includes the 
Western Ventilation Shaft, Buttonderry Site and updated Tooheys Road Site layout. The 
wider Study Area comprises areas that are directly and indirectly impacted by all aspects of 
the Project. 


The location of the Addendum Study Area in relation to the disturbance boundary at 
Tooheys Road and the wider Study area is shown in Figure 2.1  


2.1 Desktop Assessments 


2.1.1 Database Searches 


BioNet, the Atlas of NSW Wildlife (OEH, 2015) and the EPBC Protected Matters Search Tool 
(PMST) (DoE, 2015) were consulted to determine any newly listed species or communities 
as well as changes in the status of threatened species and communities recorded within the 
Project Boundary since the submission of the EIS in 2013. A media release by the 
Department of the Environment (DoE) on amendments to species listed as threatened under 
the EPBC Act, effective from 5 May 2016, was also consulted.  


The PMST search provided a list of MNES that are predicted to occur based on the 
presence of suitable habitat, within a 10 km radius of the Addendum Study Area. The BioNet 
search also provided a list of threatened species recorded within a 10 km radius. The BioNet 
searches were limited to records made after 1 January 1980. 


The NSW Department of Primary Industries (DPI) – Fishing and Aquaculture Threatened 
and Protected Species Records Viewer was also conducted for the Wyong LGA and Hunter 







 
 


CUMBERLAND ECOLOGY © - WALLARAH 2 COAL PROJECT 
2.2 


FINAL     HANSEN BAILEY 


14 JUNE 2016 


 


Central Rivers CMA to determine the potential presence of threatened aquatic species listed 
under the FM Act. Available maps on Key Fish Habitats were also reviewed. 


The updated search records were used to reassess the likelihood of occurrence of 
threatened and migratory species within the Addendum Study Area and the wider Study 
Area for the Project. Likelihood of occurrence tables for threatened flora, fauna and 
populations as well as migratory species recorded in the locality are provided in Appendix 
A. 


The OEH, DoE and DPI websites were also searched for Key Threatening Processes (KTPs) 
listed under the TSC Act, EPBC Act and FM Act respectively. 


2.1.2 Literature Review 


There has been considerable ecological survey effort within the Project Boundary and the 
locality since 1998 and several documents were reviewed for the 2013 EIA. The review for 
this Addendum EIA was therefore limited to the following documents: 


 Cumberland Ecology (2013) Terrestrial Ecology Impact Assessment; 


 Marine Pollution Research (2013) Aquatic Ecology Impact Assessment: and 


 Hansen Bailey (2013) Wallarah 2 Coal Project Response to Submissions. 


In addition to the above reports, updated general assessment documents and species 
specific publications relevant to the Wyong area, were also reviewed. 


2.2 Field Surveys 


Terrestrial Ecology field surveys for the 2013 EIS were conducted by OzArk (and its 
commissioned sub-consultants) over several seasons and across a wide variety of weather 
conditions from 2006 to early 2012. Subsequent field surveys were conducted by 
Cumberland Ecology in mid-late 2012. Aquatic Ecology field surveys were conducted by 
Marine Pollution Research from 2011 to 2012. The details of these surveys are provided in 
the 2013 Terrestrial EIA (Cumberland Ecology 2013) and 2013 Aquatic EIA (Marine Pollution 
Research 2013). 


Following exhibition of the 2013 EIS, additional flora surveys were conducted by Cumberland 
Ecology in July 2013 to fulfil survey adequacy requirements raised by OEH. Targeted 
surveys for Corunastylis sp Charmhaven, an orchid species newly listed in late 2013, were 
conducted in January 2014. Field surveys within the Addendum Study Area were conducted 
between 24 November 2015 and 14 January 2016.  


A summary of survey dates and tasks completed following exhibition of the 2013 EIS is 
provided in Table 2.1 below. The field surveys conducted by Cumberland Ecology complied 
with relevant standards and guidelines, including minimum survey requirements, provided in 
the OEH’s Biodiversity Survey Guidelines Working Draft (DEC (NSW), 2004) and Field 
Survey Methods (DECCW (NSW), 2009).    
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Table 2.1 Field Survey Dates 


Year Dates Areas Assessed Tasks Completed 


2013 22 – 24 July Buttonderry, Tooheys 
Road, Hue Hue Road 
Offset. 


Flora surveys, Targeted threatened 
flora species surveys,  fauna 
habitat assessments 


2014 22 – 24 January Tooheys Road Site Orchid surveys,(Corunastylis sp 
Charmhaven) 


2015 24 November Addendum Study Area – 
Tooheys Road, Nikko Road 
and areas south of the 
Nikko Road/Link Road 
junction 


Vegetation mapping, flora surveys, 
targeted threatened flora surveys, 
fauna habitat assessments; visual 
assessments of aquatic habitats 


 8 December Addendum Study Area – 
Rail Corridor 


Vegetation mapping, flora surveys, 
targeted threatened flora surveys, 
fauna habitat assessments 


2016 14 January Addendum Study Area – 
Boral Lands 


Vegetation mapping, flora surveys, 
targeted threatened flora surveys, 
fauna habitat assessments 


 


2.2.1 Weather Conditions 


A summary table of weather conditions, as recorded by the nearest Bureau of Meteorology 
(BOM) weather station, for each survey date are listed in Table 2.2 below. Rainfall records 
were obtained from the Wyong (Jilliby Jilliby Creek) station (Station #061380) while 
temperature records were obtained from Norah Head AWS (Station #061366). 


Table 2.2 Weather conditions during survey periods 


Year Day Rainfall (mm) Min Temp (°C) Max Temp (°C) 


2013 22-Jul 0 6.6 17.3 


 23-Jul 0 8.1 16.5 


 24-Jul 0 10.5 15.6 


2014 22-Jan 5 20.9 23.6 


 23-Jan 1 19.7 24.2 


 24-Jan 1 20.7 24.6 


2015 24-Nov 0 19.5 27.4 


 8-Dec 0 19.9 27.8 
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Table 2.2 Weather conditions during survey periods 


Year Day Rainfall (mm) Min Temp (°C) Max Temp (°C) 


2016 14-Jan 0 22.2 37.5 


 


2.2.2 Vegetation Mapping 


Vegetation mapping following the exhibition of the 2013 EIS was limited to the Addendum 
Study Area 


Previous vegetation mapping for the 2013 EIA and the Wyong Shire Council (OEH, 2008) 
was used to guide the mapping of the vegetation communities within the Addendum Study 
Area. Walking meander surveys were conducted across three days between 24 November 
2015 and 14 January 2016 to ground-truth the occurrence and extent of vegetation 
communities within the Addendum Study Area. Records of vegetation units and boundary 
changes were made using handheld GPS units and photographs were taken at several 
locations to record the condition of the vegetation. Ground-truthing of the vegetation 
communities was supplemented by detailed analysis of aerial imagery to determine the 
extent of the various vegetation communities.  


Vegetation mapping also included assessments of the general condition of the different 
vegetation types within the Addendum Study Area. The assessment of condition of 
vegetation communities was conducted using the criteria for “moderate to good” condition 
and “low” condition vegetation in the Biobanking guidelines. The condition of each vegetation 
community is provided within the descriptions of the communities in Section 3.2.  


The vegetation composition within the Addendum Study Area was subsequently aligned to 
the corresponding Biometric Vegetation Types (BVTs) utilised for the 2013 EIA and, where 
applicable, Endangered Ecological Communities (EECs) as listed under the TSC Act and/or 
EPBC Act. The resultant information was synthesised using Geographical Information 
Systems (GIS) to create a spatial database.  


2.2.3 Flora Surveys  


The detailed flora surveys conducted in July 2013 as part of the Response to Submissions 
(RTS), and between 24 November 2015 and 14 January 2016 for the Addendum EIA 
consisted of quadrat sampling (20m x 20m) and random meander surveys.   


A total of 30 flora quadrats were sampled during the July 2013 surveys with a further five 
sampled within the Addendum Study Area between November 2015 and January 2016. In 
each quadrat, the following information was recorded as a minimum: 


 All vascular flora species present within the plot; 


 The relative abundance of each plant species; 
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 A waypoint to mark the location of the quadrat, using a handheld GPS;  


 Photographs of the vegetation; and 


 Geological features such as landform type, soil type, slope and aspect. 


Quadrat locations are shown in Figure 2.2 and the list of recorded flora species is provided 
in Appendix B.  Locations of quadrats surveyed between 2005 and 2012 are shown in 
Figure 2.2 (Eastern areas) and Figure 2.3 (Western area).  


The relative abundance and cover of each species within the quadrat was approximated 
using a modified Braun-Blanquet cover abundance scale (Poore, 1955). The scores used 
are provided in Table 2.3 below.   


Table 2.3 Braun-Blanquet Scoring System 


Class Cover-abundance Notes 


R Rare (less than 0.1% cover) Herbs, sedges and grasses: within 1 m2 


Shrubs and small trees: 1 individual 


+ Few Individuals (less than 1% cover) Herbs, sedges and grasses: within 10 m2 


Shrubs and small trees: <5 individuals 


Medium - large overhanging tree 


1 Many Individuals (less than 5% cover) Herbs, sedges and grasses: within 50 m2 


Shrubs and small trees: 5 or more individuals 


One medium - large tree 


2 5 - less than 25% cover - 


3 25 - less than 50% cover - 


4 50 - less than 75% cover - 


5 75 - 100% cover - 


(*) Exotic species; not native to Study Area  


 


Additional flora species outside the quadrats were recorded during random meander 
surveys. All vascular plants recorded or collected were identified using keys and 
nomenclature provided in Harden (1990-1993). Where known, taxonomic and nomenclatural 
changes have been incorporated into the results, as derived from PlantNET (Botanic 
Gardens Trust, 2016) 
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Figure 2.2. Flora Survey Locations within the Study Area - Eastern Area
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Figure 2.3. Flora Survey Locations within Study Area - Western Area
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2.2.4 Targeted Threatened Flora Surveys 


Targeted searches for threatened flora were conducted by OzArk in 2006 – 2012 and by 
Cumberland Ecology in 2012. The methodology for these targeted surveys is described in 
the 2013 EIA.  


Further targeted searches for threatened flora were conducted from 2013 – 2016 as 
described below. 


i. Angophora inopina surveys 


The main focus of the Angophora inopina surveys was to determine densities of the species 
within the impact and offset areas of the Project. A total of 11 quadrats (20 m x 20 m) were 
randomly distributed along the length of the Alternate Disturbance Boundary within the 
Addendum Study Area. The number of individuals present within each quadrat was recorded 
and the density of Angophora inopina per hectare was then extrapolated utilising mean 
number of individuals per quadrat. Data from relevant quadrats collected in 2012 and 2013 
were utilised in conjunction with the 2015-2016 density quadrats to extrapolate the density of 
Angophora inopina per hectare within the impact and offset areas. 


In addition to the density quadrats, locations of Angophora inopina individuals located during 
random meanders of suitable habitat, floristic surveys and targeted Corunastylis sp 
Charmhaven surveys were recorded. 


ii. Corunastylis sp Charmhaven surveys 


Targeted surveys for Corunastylis sp. Charmhaven were conducted from 22 - 24 January 
2014. The targeted surveys were restricted to the Tooheys Road area as this area is 
dominated by the Scribbly Gum heathy woodland which is likely to support Corunastylis sp 
Charmhaven. Additional vegetation communities bordering the Scribbly Gum heathy 
woodland areas within the Tooheys Road Site were also assessed. These include: 


 Smooth-barked Apple - Red Bloodwood open forest on coastal plains on the 
Central Coast, Sydney Basin; 


 Swamp Mahogany swamp forest on coastal lowlands of the North Coast and 
northern Sydney Basin (EEC); and 


 Derived Native Grassland. 


Initial driving and walking reconnaissance was conducted across the Tooheys Road Site to 
determine areas likely to support Corunastylis sp Charmhaven and related Genoplesium 
species.  


Targeted meander transects, lasting 30 minutes each, were walked by two people at a slow 
pace and coordinates of all orchid species detected (including common species) were 
recorded using a handheld GPS. Meanders were not restricted to areas currently under 
natural vegetation, but included power line easements and previously cleared grassland 
areas where direct impacts from development were likely. In addition to the targeted 
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meanders, opportunistic sightings of orchids between meanders and during reconnaissance 
were also noted. 


A total of 18 hours of targeted meander searches (18 meanders x 2 people x 0.5 
hr/meander/person), covering a total distance of approximately 18km (9 km/person), were 
conducted. 


Targeted searches for Corunastylis sp. Charmhaven were incorporated into the random 
meander surveys for the Addendum Study Area.  


iii. Other threatened flora 


Targeted searches for threatened flora species known or considered likely to occur within the 
study area were incorporated into the 2013 – 2016 targeted surveys for Angophora inopina 
and Corunastylis sp. Charmhaven. These include: 


 Acacia bynoeana; 


 Callistemon linearifolius 


 Cryptostylis hunteriana; 


 Grevillea parviflora ssp parviflora; 


 Melaleuca biconvexa; and 


 Tetratheca juncea.  


2.2.5 Fauna Surveys 


Detailed fauna surveys were conducted from 2006 to 2012. The locations of fauna surveys 
are shown in Figure 2.4 and are described in the 2013 EIA. Fauna surveys for this 
Addendum EIA are limited to fauna habitat assessments and tree hollow counts only. 


i. Fauna Habitat Assessment 


The fauna habitat assessment was conducted in conjunction with the vegetation mapping 
during the 2015-2016 survey and included consideration of important indicators of habitat 
condition and complexity including the occurrence of microhabitats such as tree hollows, 
fallen logs, bush rock and wetland areas such as creeks and soaks.  Structural features 
considered included the nature and extent of the understorey and ground stratum and extent 
of canopy. Tree hollows were used as a general indication of habitat quality for arboreal 
fauna, hollow dwelling birds and bats. Tree hollows observed during surveys were noted and 
the general vegetation condition and tree maturity was used to predict whether trees on site 
were likely to contain hollows. 
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ii. Tree Hollow Assessment 


Hollows were used as a general indication of habitat quality for arboreal fauna, and hollow-
dependent birds and bats. Tree Hollow surveys were conducted in the Addendum Study 
Area during the 2015 - 2016 survey period.  


A total of five 20m x 50m quadrats were randomly placed in the Alternate Disturbance 
Boundary section within the Addendum Study Area. The total number of hollows present 
within each randomly placed 20m x 50m quadrat was counted and hollows were classified 
into three size categories: 


i. Small: Hollow opening diameter ≤ 50 mm; 


ii. Medium: Hollow opening diameter >50 mm – 300 mm; and 


iii. Large: Hollow opening diameter >300 mm. 


The density of hollows per hectare (total, small, medium and large) was then extrapolated 
utilising the mean number of individuals per quadrat. Data from relevant quadrats collected 
in 2012 was also utilised to extrapolate the density of tree hollows within the impact and 
offset areas respectively. In addition to the quadrats, opportunistic sightings of hollow 
bearing trees within the Addendum Study Area were also recorded. 


2.2.6 Aquatic Habitat Assessment 


Aquatic surveys for the Addendum EIA were largely limited to visual assessment of the 
sections of Spring Creek present within the Addendum Study Area. The following 
observations were recorded during the aquatic habitat assessment: 


 Riparian vegetation up to a distance of 3m from the bank edge; 


 Presence of macrophytes (aquatic plants); 


 Bank stability and erosion: 


 Water clarity; 


 Presence of slicks or plumes on the water surface; and 


 Anthropogenic structures. 


Photographs facing upstream and downstream were taken at the crossing point to record 
stream conditions. 


  







I:\
...


\1
10


84
\F


ig
ur


es
\R


P
9\


20
16


06
14


\F
ig


ur
e 


2.
4.


 F
au


na
 S


ur
ve


y 
Lo


ca
tio


ns


Figure 2.4. Fauna Survey Locations within the Study Area


Coordinate System: MGA Zone 56 (GDA 94)


G
rid


 N
or


th


Image Source:
Image © 2016 Aerometrex


(dated 01-04-2014)


1000 0 1000 2000 3000 4000 m







 
 


CUMBERLAND ECOLOGY © - WALLARAH 2 COAL PROJECT 
3.1 


FINAL     HANSEN BAILEY 


14 JUNE 2016 


 


Chapter 3 
 


Results 
 


This chapter presents the results of the desktop and field investigations completed for the 
Addendum Study Area.  It also discusses the results with respect to the 2013 EIA and other 
studies conducted in the locality to provide a comprehensive overview of flora and fauna 
biodiversity. 


3.1 Desktop Assessments 


3.1.1 Database Searches 


The Atlas of NSW database search indicates that two additional threatened species, 
Corunastylis sp. Charmhaven and the Eastern Chestnut mouse (Pseudomys 
gracilicaudatus) have been recorded in the locality since the 2013 EIA.  


Corunastylis insignis (formerly Genoplesium insignis), an orchid species with some potential 
to occur within the Study Area has been up-listed from Endangered to Critically Endangered 
under the TSC Act and has also been listed as Critically Endangered under the EPBC Act.  


Another orchid species, Thelymitra sp. adorata has also been listed as Critically Endangered 
under EPBC Act while the Regent Honeyeater (Anthochaera phrygia) and Swift Parrot 
(Lathamus discolor) have been up-listed to Critically Endangered under EPBC Act. The TSC 
Act status for these three species remains unchanged. 


The listings under the TSC Act and/or EPBC Act for all other threatened and migratory 
species assessed in the 2013 EIA remains unchanged. An updated assessment of the 
likelihood of threatened species or communities occurring within the Addendum Study Area 
and wider Study Area, based on the latest available records, is provided in Appendix A. 


The DPI Fisheries Species Records Viewer yielded no records for threatened or protected 
aquatic species within the Wyong LGA or Hunter Central Rivers CMA. However the review of 
Key Fish Habitat maps for the Wyong LGA determined that the lower reaches of Spring 
Creek are listed as Key Fish Habitat.   


The OEH has 38 key threatening processes (KTPs) listed under the TSC Act, DoE has 21 
KTPs listed under the EPBC Act and DPI Fisheries has 8 KTPs listed under the FM Act. 
KTPs of direct relevance to the Project include:  


 Clearing of native vegetation (TSC Act, EPBC Act); 
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 Alteration of habitat following subsidence due to longwall mining (TSC Act); 


 Alteration of natural flow regimes (TSC Act, FM Act); 


 Infection of frogs by amphibian chytrid fungus causing the disease 
chytridiomycosis (TSC Act, EPBC Act); 


 Introduction and establishment of Exotic Rust Fungi of the order Pucciniales 
pathogenic on plants of the family Myrtaceae (TSC Act); and 


 Anthropogenic climate change (TSC Act, EPBC Act, FM Act). 


 


3.1.2 Literature Review 


i. Vegetation nomenclature 


Previous studies in the Wyong LGA have used different nomenclature to describe the 
vegetation communities present in the Study Area. The 2013 EIA for the Project described 
the vegetation communities as per the Biometric nomenclature and aligned the Biometric 
Vegetation Types (BVTs) with the equivalent local vegetation units as described in the 
vegetation mapping for Wyong Shire Council. Table 3.1 below aligns each Biometric 
community, as described in the 2013 EIA, with the equivalent local (Wyong LGA) vegetation 
community (Bell, 2002a; Bell, 2002b), definitions of Endangered Ecological Communities 
(EECs) listed under the TSC Act/EPBC Act and the relevant vegetation formation.  
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Table 3.1 Vegetation Communities within the Study Area 


Biometric Community Vegetation Formation Wyong LGA Communities NSW EEC 


    Blackbutt - Turpentine open forest of the foothills of the 
North Coast 


Wet Sclerophyll Forests Alluvial Riparian Blackbutt Forest River Flat Eucalypt Forest 
on Coastal Floodplains 


Coachwood - Crabapple warm temperate rainforest of 
the North Coast and northern Sydney Basin 


Rainforests Riverine Alluvial Gallery Rainforest-Moist Forest Lowland Rainforest 


Narrabeen Warm Temperate-Subtropical Rainforest 


Hairpin Banksia - Slender Tea-tree heath on coastal 
sandstone plateaux, Sydney Basin 


Heathlands Narrabeen Impeded Wet Heath n/a 


Mountain Blue Gum - Turpentine moist shrubby open 
forest of the coastal ranges of the Central Coast, 
Sydney Basin 


Wet Sclerophyll Forests Coastal Ranges Moist Layered Forest n/a 


Paperbark swamp forest of the coastal lowlands of the 
North Coast and Sydney Basin 


Forested Wetlands Narrabeen Alluvial Drainage Line Complex (Melaleuca thicket 
variant) 


Swamp Sclerophyll Forest 
on Coastal Floodplains 


Phragmites australis and Typha orientalis coastal 
freshwater wetlands of the Sydney Basin 


Coastal Freshwater 
Lagoons 


Freshwater Wetlands Freshwater Wetlands on 
Coastal Floodplains 


Rough-barked Apple - red gum grassy woodland of the 
MacDonald River Valley on the Central Coast, Sydney 
Basin 


Forested Wetlands Alluvial Footslopes Redgum Forest River Flat Eucalypt Forest 
on Coastal Floodplains 


Scribbly Gum - Red Bloodwood heathy woodland on 
the coastal plains of the Central Coast, Sydney Basin 


Dry Sclerophyll Forests Narrabeen Doyalson Coastal Woodland (includes Frequent 
Fire variant, Black She-Oak variant and Moist Heath variant) 


n/a 


Narrabeen Snappy Gum Forest 


Smooth-barked Apple - Red Bloodwood open forest on 
coastal plains on the Central Coast, Sydney Basin 


Dry Sclerophyll Forests Narrabeen Buttonderry Footslopes Forest n/a 
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Table 3.1 Vegetation Communities within the Study Area 


Biometric Community Vegetation Formation Wyong LGA Communities NSW EEC 


Spotted Gum - Broad-leaved Ironbark grassy open 
forest of dry hills of the lower Hunter Valley, Sydney 
Basin 


Dry Sclerophyll Forests Narrabeen Dooralong Spotted Gum-Ironbark Forest Lower Hunter Spotted 
Gum-Ironbark Forest 


Spotted Gum - Grey Ironbark open forest on the 
foothills of the Central Coast, Sydney Basin 


Dry Sclerophyll Forests Coastal Ranges Moist Layered Forest  (dry variant) n/a 


Narrabeen Dooralong Spotted Gum-Ironbark Forest 


Swamp Mahogany swamp forest on coastal lowlands 
of the North Coast and northern Sydney Basin 


Forested Wetlands Alluvial Floodplain Shrub Swamp Forest (includes sedge-
scrub variant) 


Swamp Sclerophyll Forest 
on Coastal Floodplains 


Narrabeen Alluvial Drainage Line Complex (shallow drainage 
line variant and sedge woodland variant) 


Woollybutt - Paperbark sedge forest on alluvial plains 
of the Central Coast, Sydney Basin 


Forested Wetlands Alluvial Woollybutt-Melaleuca Sedge Forest Swamp Sclerophyll Forest 
on Coastal Floodplains 
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ii. Rail Loop Vegetation 


The review of the 2013 EIA report determined that the vegetation within the footprint of the 
previously proposed rail loop is dominated by the community known as Scribbly Gum - Red 
Bloodwood heathy woodland on the coastal plains of the Central Coast, Sydney Basin 
(Scribbly Gum woodland). Other communities present in the footprint of the previously 
proposed rail loop include: 


 Blackbutt - Turpentine open forest of the foothills of the North Coast (Blackbutt 
Forest); 


 Paperbark swamp forest of the coastal lowlands of the North Coast and Sydney 
Basin (Paperbark Swamp forest); 


 Smooth-barked Apple - Red Bloodwood open forest on coastal plains on the 
Central Coast, Sydney Basin (Smooth-barked Apple forest); 


 Swamp Mahogany swamp forest on coastal lowlands of the North Coast and 
northern Sydney Basin (Swamp Mahogany forest); 


 Derived Native Grassland (DNG); and 


 Exotic/Agricultural/Low Diversity Grassland (Exotic grassland). 


Of these communities, Paperbark Swamp Forest and Swamp Mahogany Forest are 
equivalent to the TSC Act listed EEC Swamp Sclerophyll Forest on Coastal Floodplains. 
Both communities are also considered to be obligate Groundwater Dependent Ecosystems 
(GDEs).  


While the Biometric community, Blackbutt-Turpentine, is not associated with any State listed 
EEC, due to the regional significance of the local vegetation community, a conservative 
approach was taken and this community was assessed as the TSC Act listed EEC River Flat 
Eucalypt Forest on Coastal Floodplains. This community was also assessed as a probable 
GDE. 


iii. Addendum Study Area vegetation 


A review of the 2013 EIA report determined that vegetation in the part of the Addendum 
Study Area on WACJV lands consists of a mix of Scribbly Gum Woodland, Derived Native 
Grassland (from Scribbly Gum Woodland) and Exotic Grassland. The part of the Addendum 
Study Area on WACJV lands passes through the Tooheys Road Southern Offset area (TRS 
offset area). The vegetation within the TRS offset area consists of Scribbly Gum Woodland 
and Derived Native Grassland in areas to the south of Tooheys Road and Exotic Grassland 
in areas immediately north of Tooheys Road.  


A review of available vegetation mapping prepared for Wyong Shire Council determined that 
the following vegetation communities are present within the remainder of the Addendum 
Study Area:  
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 Narrabeen Doyalson Coastal Woodland; 


 Narrabeen Alluvial Drainage Line Complex; and 


 Narrabeen Impeded Wet Heath. 


As outlined in Table 3.1, Narrabeen Doyalson Coastal Woodland, including several variants, 
is equivalent to the community Scribbly Gum woodland while different local variants of 
Narrabeen Alluvial Drainage Line Complex are equivalent to either Paperbark Swamp Forest 
or Swamp Mahogany Forest.  


The Wyong LGA community Narrabeen Impeded Wet Heath was not previously recorded 
within the Study Area for the Project.  Based on available descriptions and field data, this 
community has been aligned with the BVT Hairpin Banksia - Slender Tea-tree heath on 
coastal sandstone plateaux, Sydney Basin (Hairpin Banksia heath). This community does 
not conform to any EECs under the TSC Act or EPBC Act.  


iv. Threatened and Migratory Species 


A total of four threatened flora species, nine threatened fauna species and two migratory 
fauna species have previously been recorded within the Tooheys Road Site. Of these, three 
threatened flora, two threatened fauna and one migratory fauna species have been recorded 
within the footprint of the previously proposed rail loop. A summary of the species recorded 
within the Tooheys Road Site, specifically within the previously proposed rail loop, is 
provided in Table 3.2 below. 


Table 3.2 Threatened Species previously recorded within the Tooheys Road Site 


Scientific Name Common Name 
TSC Act 
Status 


EPBC Act 
Status 


Recorded within 
Rail Loop 
footprint 


Acacia bynoeana Bynoe's Wattle E1 V Yes 


Angophora inopina Charmhaven Apple V V Yes 


Cryptostylis hunteriana Leafless Tongue Orchid V V No 


Tetratheca juncea Black-eyed Susan V V Yes 


Crinia tinnula Wallum Froglet V  Yes 


Calyptorhynchus lathami Glossy Black-Cockatoo V  No 


Daphoenositta 
chrysoptera 


Varied Sittella V  
No 


Glossopsitta pusilla Little Lorikeet V  No 


Ninox strenua Powerful Owl V  No 


Tyto novaehollandiae Masked Owl V  No 


Haliaeetus leucogaster White-bellied Sea-Eagle  M,C Yes 
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Table 3.2 Threatened Species previously recorded within the Tooheys Road Site 


Scientific Name Common Name 
TSC Act 
Status 


EPBC Act 
Status 


Recorded within 
Rail Loop 
footprint 


Hirundapus caudacutus White-throated 
Needletail 


 M,C,J,K 
No 


Falsistrellus tasmaniensis Eastern False Pipistrelle V  Yes 


Myotis macropus Southern Myotis V  No 


Petaurus norfolcensis Squirrel Glider V  No 


 


v. Aquatic Habitats 


The two primary waterbodies flowing through the Tooheys Road Site are Wallarah Creek 
and Spring Creek. The primary impacts to aquatic habitats from the original layout of the 
Tooheys Road Site include removal of riparian vegetation along Wallarah Creek for surface 
infrastructure and creek crossings.  


The layout for the previously proposed rail loop required two crossings across the main 
channel of Wallarah Creek as well as an additional crossing across the main channel of 
Spring Creek before joining up the Main Northern Rail Line.  


The section of Wallarah Creek affected by the Tooheys Road infrastructure and the 
previously proposed rail loop crossings is considered Class 3 fish habitat as it provides 
permanent to semi-permanent wetland habitat with good aquatic habitat complexity but is 
unlikely to provide fish passage. 


The section of Spring Creek affected by the previously proposed rail loop crossing is 
considered Class 2 fish habitat as it is a permanent creek with good connection to the 
estuary. This section of Spring Creek is also designated Key Fish Habitat (KFH) due to the 
presence of more or less permanent pools with reasonable fish passage. 


3.2 Vegetation Communities  


The major vegetation communities that occur within the Tooheys Road and Buttonderry 
Areas and their distribution are shown in Figure 3.1. The extent of occurrence of each 
community has been mapped using a combination of information derived from Wyong LGA 
mapping conducted by Bell (2002a; 2002b; OEH, 2008) and results from ground-truthing by 
OzArk (2006 – 2011) and Cumberland Ecology (2011 – 2016). 


Detailed descriptions of the vegetation communities present across the wider Study Area for 
the Project are provided in Chapter 5 of the 2013 Terrestrial EIA. This Addendum EIA, 
therefore, focuses on descriptions of the vegetation communities found within the Addendum 
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Study Area during the 2015 – 2016 surveys. Mapping of the vegetation communities within 
the Addendum Study Area is shown in Figures 3.2 and 3.3. 
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Figure 3.1. Vegetation Communities within the Study Area - Eastern Area


Coordinate System: MGA Zone 56 (GDA 94)
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(dated 01-04-2014)
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Figure 3.2. Vegetation Communities in the Addendum Study Area (Boral Lands and Crown Road)


Coordinate System: MGA Zone 56 (GDA 94)
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Figure 3.3. Vegetation Communities in the Addendum Study Area (Crown Road and Rail Corridor)


Coordinate System: MGA Zone 56 (GDA 94)
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3.2.1 Paperbark swamp forest of the coastal lowlands of the North Coast 
and Sydney Basin 


 


Photograph 3.1 Paperbark swamp forest within the Crown Road section of the 
Addendum Study Area 


Status: EEC listed under the TSC Act 


Predominant Condition: Moderate to good 


Area of Occupancy within Disturbance Footprint: 0.55 ha 


Paperbark Swamp Forest occurs as small, discrete patches in poorly drained areas within 
the Addendum Study Area, mainly within the Crown Road (Nikko Road).  


The vegetation consists largely of relatively young, vegetation composed of thickets of 
Melaleuca species, predominantly Melaleuca nodosa (Prickly-leaved Paperbark) and 
Melaleuca sieberi. Other common mid-storey species include Leptospermum polygalifolium 
(Tantoon). Allocasuarina littoralis (Black She-oak) and scattered emergents, mainly 
Angophora costata (Smooth-barked Apple) occur along the outer fringes where the swamp 
community starts intergrading with adjacent patches of drier vegetation.   


The understorey is largely dominated by Gahnia clarkei (Tall Saw-sedge) and Carex inversa 
while the vine Parsonsia straminea (Common Silkpod) is common amongst the mid-storey 
species. Exotic species recorded within the community include Andropogon virginicus 
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(Whiskey Grass), Paspalum dilatatum (Paspalum), Cortaderia selloana (Pampas Grass), 
and Cyperus eragrostis (Umbrella sedge).  


This community is considered to be part of the Swamp Sclerophyll Forest on Coastal 
Floodplains of the NSW North Coast, Sydney Basin and South-East Corner bioregions EEC. 


3.2.2 Scribbly Gum - Red Bloodwood heathy woodland on the coastal 
plains of the Central Coast, Sydney Basin 


 


Photograph 3.2 Scribbly Gum – Red Bloodwood woodland within the Tooheys 
Road Disturbance Footprint 


Status: Not listed  


Predominant Condition: Moderate to good 


Area of Occupancy within Disturbance Footprint: 27.5 ha 


This community occurs predominantly in the Tooheys Road Site, with a small area occurring 
in the Hue Hue Road offset site. This community is the dominant community across the 
majority of the Addendum Study Area.  


Scribbly Gum - Red Bloodwood heathy woodland is characterised by a canopy of Eucalyptus 
haemastoma (Scribbly Gum) and Corymbia gummifera (Red Bloodwood) with frequent 
occurrences of Eucalyptus capitellata (Brown Stringybark) and Angophora costata (Smooth-
baked Apple). The understorey includes Lambertia formosa (Mountain Devil), Hakea 
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teretifolia (Needlebush), Persoonia levis (Broad-leaved Geebung), Leptospermum trinervium 
(Flaky-barked Tea-tree), Epacris pulchella (Wallum Heath), Pimelea linifolia subsp. linifolia 
(Slender Rice Flower), Isopogon anemonifolius (Broad-leaved Drumstick), Entolasia stricta 
(Wiry Panic), and Xanthorrhoea media. Angophora inopina (Vulnerable – TSC & EPBC Acts) 
is often present as a mid storey species in this community, generally in areas where the 
canopy is open. 


Several local variants, as described in the Wyong LGA mapping occur within the Addendum 
Study Area. These include:  


 Black She-oak variant – This variant is characterised by dense thickets of 
Allocasuarina littoralis (Black She Oak) under a scattered canopy of Eucalyptus 
haemastoma, Angophora costata and Eucalyptus capitellata. It occurs in response 
to past clearing and under-scrubbing for grazing activities, which has then been left 
to regenerate.  


 Moist heath variant - This variant is similar to its parent community except for a 
greater proportion of sedges and other moisture loving shrubs (e.g. Hakea 
teretifolia, Melaleuca sieberi) in the understorey.  


The condition of this vegetation community varies across the length of the Addendum Study 
Area. Large sections within the Boral managed land, particularly towards the western extent, 
consist of regrowth vegetation on spoil heaps from the current land uses (Photograph 3.3). 
The Black-She Oak variant is common in disturbed areas within the Boral lands, particularly 
adjacent to wet depressions at the base of spoil heaps (Photograph 3.4). One depression at 
the base of the spoil heap is dominated by a monoculture of Cyperus eragrostis (Umbrella 
sedge) (Photograph 3.5). However due to the small area of this monoculture, it has been 
incorporated into the Scribbly-Gum community instead of being mapped as a separate unit.  


Although the condition of the Scribbly Gum Woodland community progressively improves 
towards the eastern extent of the Boral managed land, there is still a high proportion of 
weeds in the understorey, including noxious weeds such as Lantana camara (Lantana). 
However the community is still considered to be in moderate to good condition as per the 
Biobanking guidelines due to the presence of both canopy and understorey species. 


The vegetation within the Crown Road and Rail Corridor is intersected by several tracks and 
has a high component of weeds, particularly in areas immediately adjacent to the rail 
corridor. Despite these disturbances, the vegetation within the Crown Road and Rail Corridor 
is generally denser and in better overall condition compared to the vegetation in the land 
managed by Boral. The Black She-Oak variant is largely absent from the Crowns Road and 
Rail Corridor. However patches of the Moist Heath variant are present, particularly near 
patches of Paperbark Swamp community and Spring Creek (Photograph 3.6).  







 
 


CUMBERLAND ECOLOGY © - WALLARAH 2 COAL PROJECT 
3.15 


FINAL     HANSEN BAILEY 


14 JUNE 2016 


 


 


Photograph 3.3 Scribbly Gum Woodland on spoil heap in the Boral managed land 


 


Photograph 3.4 Black She-Oak variant near Boral fenceline 
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Photograph 3.5 Umbrella sedge infestation in wet depression at base of spoil heap 


 


Photograph 3.6 Moist heath variant within the Crown Road 
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3.2.3 Grasslands 


 


Photograph 3.7 Naturally regenerating DNG within the Tooheys Road Southern 
Offset 


 


Photograph 3.8 Exotic grassland within WACJV lands 
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Status: Not listed. 


Predominant Condition: Low 


Area of Occupancy within Disturbance Footprint: Derived Native Grassland – 6.01 ha; 
Exotic/Agricultural/Low Diversity Grassland – 25.6 ha 


Grassland communities can be broadly divided into two types – DNG and 
Exotic/Agricultural/Low Diversity Grasslands. 


DNGs occur at the Tooheys Road Site and the Hue Hue Road offset sites. DNG at Tooheys 
Road occurs adjacent to Scribbly Gum – Red Bloodwood woodland and is dominated by 
grasses and sedges such as Ptilothrix deusta, Cyathochaeta diandra and Microlaena 
stipoides, as well as herbs such as Goodenia bellidifolia. The DNG within Tooheys Road is 
in a moderately good condition and shows signs of naturally occurring regeneration of 
canopy species such as Corymbia gummifera.  


Exotic, Agricultural and Low Diversity Grasslands are distributed across the entire Project 
Boundary. These grassland areas are largely a mix of pasture/paddocks and turf farms 
which formerly also included scattered fruit orchards.  


The exotic and low diversity grasslands within the Tooheys Road Site are dominated by 
Axonopus fissifolius (Narrow leaved Carpet grass). Other widespread exotic species include 
Senecio madagascariensis (Fireweed), Hypochaeris radicata (Flatweed), Gamochaeta 
purpurea (Purple Cudweed), Paspalum dilatatum (Paspalum) and Juncus cognatus, with 
scattered occurrences of native species such as Microlaena stipoides and Themeda 
australis.  


This vegetation community is not considered to be equivalent to any State or Commonwealth 
listed EEC.  
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3.2.4 Hairpin Banksia - Slender Tea-tree heath on coastal sandstone 
plateaux, Sydney Basin 


 


Photograph 3.9 Hairpin Banksia – Slender Tea-tree Heathland adjacent to the 
Addendum Study Area 


Status: Not listed  


Predominant Condition: Moderate to good 


Area of Occupancy within Disturbance Footprint: 0 ha 


The Hairpin Banksia – Slender Tea-tree heath community is equivalent to the Impeded Wet 
Heath community of the Wyong LGA mapping. This community is not present within the 
Addendum Study Area or the Project Boundary. However a small patch of this community is 
present near the rail corridor portion of the Addendum Study Area.  


Emergent canopy species are absent and the mid-storey layer is dominated by species such 
as Banksia oblongifolia, Hakea teretifolia, Leptospermum trinervium and Petrophile 
pulchella. Groundcover species include Cyathochaeta diandra, Dampiera stricta, Lepyrodia 
scariosa and Xanthorrhoea species.  


This vegetation community is not considered to be equivalent to any State or Commonwealth 
listed EEC.  
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3.3 Aquatic Habitats 


The Addendum Study Area crosses the main channel of Spring Creek at one location, 
directly adjacent to the current crossing for the Main Northern Rail Line (Photograph 3.10). 
The vegetation along the banks of the creek is dominated by a dense band of the fern 
Gleichenia dicarpa (Photograph 3.11).  


Floating macrophytes are absent and emergent vegetation is largely limited to sedges such 
as Gahnia clarkei, Typha orientalis and Juncus species along the edge of the existing rail 
crossing. The water was highly discoloured and turbid. However no unusual odours, oil slicks 
or plumes were detected. No erosion of banks was observed within the Addendum Study 
Area. 


 


 


Photograph 3.10 Emergent sedges/rushes adjacent to existing rail crossing 
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Photograph 3.11 Gleichenia dicarpa along banks of Spring Creek 


3.4 Wetlands 


No large areas of wetland habitat occur within the Addendum Study Area.   


An area of zone E2 ‘Environmental Conservation’, containing EEC listed Paperbark and 
Swamp Mahogany vegetation, occurs near the Tooheys Road Site which is subject to 
specific provisions which are outlined in Wyong Development Control Plan 2013 (Chapter 
30) and the Wyong Local Environmental Plan 2013. The majority of the area zoned as E2 
‘Environmental Conservation’ falls within the proposed Tooheys Road Southern Offset and is 
unaffected by the altered layout. Therefore the assessment for the area of zone E2 (formerly 
known as 7(g) under the Wyong Local Environment Plan 1991) outlined in the 2013 EIA 
remains valid. 


 







 
 


CUMBERLAND ECOLOGY © - WALLARAH 2 COAL PROJECT 
3.22 


FINAL     HANSEN BAILEY 


14 JUNE 2016 


 


3.5 Flora of the Study Area 


Over 550 plant species including threatened species listed under the EPBC Act and TSC Act 
were recorded within the wider Study Area for the Project. Of these, approximately 210 
species were recorded within the Addendum Study Area. The dominant plant families 
recorded include Myrtaceae, Poaceae, Cyperaceae and Asteraceae.   


A comprehensive species list has been compiled from data collected from surveys of the 
Study Area and is presented in Appendix B.   


3.5.1 Threatened Flora Species 


i. Recorded Threatened Flora Species 


Six threatened flora species, listed under the TSC Act and EPBC Act, have been recorded 
within the Study Area (Table 3.3, Figure 3.4). Detailed descriptions of these species are 
provided in Section 5.5.1 of the 2013 Terrestrial EIA.  


Table 3.3 Threatened Flora Species Recorded within the Study Area 
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Acacia bynoeana Bynoe's Wattle E V   + + 


 Angophora 
inopina 


Charmhaven 
Apple 


V V   + + + 


Cryptostylis 
hunteriana 


Leafless Tongue 
Orchid 


V V   + 


  Grevillea 
parviflora ssp. 
parviflora 


 Small-flower 
Grevillea 


V V  +  


  Melaleuca 
biconvexa 


Biconvex 
Paperbark 


V V +   


  Tetratheca 
juncea 


Black-eyed Susan V V  + + + 


 Key: E/E1 = Endangered; V = Vulnerable 


 


Of these six species, only Angophora inopina was recorded within the Addendum Study 
Area and is discussed in more detail below. Tetratheca juncea, Acacia bynoeana and 
Cryptostylis hunteriana are considered likely to occur within the Addendum Study Area as 
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these species have previously been recorded within Scribbly Gum woodland, which is the 
dominant community within the Addendum Study Area.  


Melaleuca biconvexa and Grevillea parviflora ssp parviflora have not been recorded within 
the Tooheys Road Site. However the Paperbark Swamp Forest community constitutes 
potential habitat for Melaleuca biconvexa while the Scribbly Gum woodland community 
constitutes potential habitat for Grevillea parviflora ssp parviflora. 


a. Angophora inopina (Charmhaven Apple) 


Large numbers of this small tree occur within the Tooheys Road Site. Although this species 
is predominantly found in the Scribbly Gum woodland community, scattered individuals are 
found in Smooth-barked Apple forest, Swamp Mahogany forest, Paperbark Swamp forest 
and edges of DNG.  


Although individual trees are found scattered across the different communities, large clusters 
of individuals were concentrated in some locations. In particular >100 individuals were 
recorded within a patch (<1 ha) near the power easement that runs through the Tooheys 
Road Site.  


Density estimates for Angophora inopina within the updated impact area of Tooheys Road 
was calculated at approximately 56 individuals per hectare whereas density for the Offset 
areas was calculated at approximately 83 individuals per hectare (approximately 114 and 40 
individuals per hectare in the Tooheys Road North and Tooheys Road South offsets 
respectively). While these calculations are likely to have overestimated the actual number of 
Angophora inopina individuals present per hectare in the impact and offset areas, they 
indicate that higher numbers of individuals are present in the offset areas compared to the 
impact areas.  
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Figure 3.4. Threatened Flora Species Recorded within the Study Area (Eastern Area)


Coordinate System: MGA Zone 56 (GDA 94)
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ii. Potentially Occurring Threatened Flora Species and Populations 


The following threatened flora species and threatened flora populations were assessed in 
the 2013 Terrestrial EIA as having potential to occur within the Study Area for the Project 
based on a combination of suitable habitat, distribution and frequency as indicated by the 
Atlas records and PMST search, and confirmed sightings in the locality from other 
commissioned studies.   


 Asterolasia elegans; 


 Caladenia tessellata (Thick Lip Spider Orchid); 


 Callistemon linearifolius (Netted Bottle Brush); 


 Corunastylis insignis (formerly Genoplesium insignis) (Variable Midge Orchid); 


 Eucalyptus camfieldii (Camfield's Stringybark); 


 Maundia triglochinoides; 


 Rhizanthella slateri (Eastern Underground Orchid); 


 Rutidosis heterogama (Heath Wrinklewort); 


 Syzygium paniculatum (Magenta Lilly Pilly); 


 Thelymitra sp. adorata (Wyong Sun Orchid); and 


 Eucalyptus parramattensis subsp. parramattensis (Eucalyptus parramattensis C. 
Hall. subsp. parramattensis in Wyong and Lake Macquarie local government 
areas). 


Detailed descriptions of these species are provided in Section 5.5.4 of the 2013 Terrestrial 
EIA and an updated assessment of the Likelihood of Occurrence within the updated Project 
Boundary is provided in Appendix A.  


Of the species listed above, the following are considered as having potential to occur within 
the Addendum Study Area due to the presence of suitable habitat 


 Callistemon linearifolius (Netted Bottle Brush); 


 Corunastylis insignis (formerly Genoplesium insignis) (Variable Midge Orchid); 


 Eucalyptus camfieldii (Camfield's Stringybark); 


 Rhizanthella slateri (Eastern Underground Orchid) and 


 Eucalyptus parramattensis subsp. parramattensis (Eucalyptus parramattensis C. 
Hall. subsp. parramattensis in Wyong and Lake Macquarie local government 
areas). 
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a. Corunastylis sp. Charmhaven 


Corunastylis sp. Charmhaven is a species of terrestrial orchid discovered in 2012 at a single 
location in the Gorokan/Charmhaven area within the Wyong Local Government Area (LGA). 
This species was not assessed in the 2013 EIA as this species was listed under the TSC Act 
and EPBC Act after publication of the 2013 EIS (NSW Scientific Commitee, 2013) .  


The species is described as having a 1.4 cm long inflorescence bearing 6-9 flowers in a well-
spaced spike. The flowers are described as being about 8.5 mm between the tip of dorsal 
sepal and tips of lateral sepals, 6 mm between tips of lateral petals, green and cream with 
deep maroon markings(OEH, 2014). 


It occurs in low woodland to heathland with a shrubby understory dominated by species such 
as Black She-oak (Allocasuarina littoralis), Prickly Tea-tree (Leptospermum juniperinum), 
Prickly-leaved Paperbark (Melaleuca nodosa), Narrow-leaved Bottlebrush (Callistemon 
linearis) and Zigzag Bog-rush (Schoenus brevifolius) (OEH, 2014). 


Although targeted surveys did not detect this species within the Tooheys Road Site, it is 
considered as having potential to occur within the Addendum Study Area and the Tooheys 
Road Site more generally. This is due to the presence of suitable habitat, in particular the 
Scribbly Gum woodland community. 


3.5.2 Noxious Weeds 


Thirty-two exotic flora species were recorded within the Addendum Study Area.  Of these, 
four species, Ageratina adenophora (Crofton Weed), Chrysanthemoides monilifera subsp. 
rotundata (Bitou Bush), Lantana camara (Lantana) and Senecio madagascariensis 
(Fireweed) are declared as noxious under the Noxious Weeds Act 1993 for the Wyong LGA. 
Chrysanthemoides monilifera subsp. rotundata, Lantana camara and Senecio 
madagascariensis are also declared Weeds of National Significance (WONS) under the 
National Weed Strategy 1997. All four species are Class 4 Noxious weeds, meaning their 
growth must be managed in a manner that reduces their numbers and spread, and 
continuously inhibits their reproduction. The sale, propagation or the intentional distribution 
of these species are also prohibited.  


3.6 Fauna Habitat 


Fauna habitats within the original Project Boundary have largely been described in Section 
5.6 of the 2013 Terrestrial EIA and included: 


 Remnant forest and woodland;  


 Riparian habitats; 


 Swamp forests and open wetlands; 


 Regenerating vegetation; 
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 Pasture/exotic grassland areas; and 


 Tree hollows. 


Of these, the following habitats are present within the Addendum Study Area: 


 Remnant forest and woodland;  


 Swamp forests; 


 Regenerating vegetation; 


 Pasture/exotic grassland areas; and 


 Tree hollows. 


The vegetation within the Addendum Study Area is similar to that in the wider Study Area in 
that it has either regenerated from past clearing and is very young and structurally simple; or 
has been modified from its original state through degradation from current land uses. 
Therefore the descriptions of fauna habitat provided in the 2013 EIA remain valid for the 
wider Study Area and are also relevant to the Addendum Study Area.  


However the alteration of the development footprint has resulted in a change in the density 
estimates for tree hollows within the impact and offset areas. The updated density estimates 
are presented in Table 3.4. .  


Table 3.4 Tree Hollow densities in impact and offset areas 


  Total # Hollows # large hollows # medium hollows # small hollows 


Impact Mean/ha 15.9 1.2 7.6 7.1 


Offset Mean/ha 33.3 2.2 15.0 16.1 


 


Considering that hollow abundance is typically overestimated in ground-based assessments 
(Gibbons et al., 2000; Harper et al., 2004; Koch, 2008; Rayner et al., 2010), the number of 
hollows that are likely to be present in the Study Area is expected to be much lower than the 
provided estimate. Although the current density calculations have resulted in a significant 
increase in hollow density compared to the 2013 EIA calculations, it is noted that estimates 
for the offset areas have consistently been higher than the densities for the impact areas and 
an approximate offset ratio of 2:1 for tree hollows has been maintained.     
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3.7 Fauna of the Study Area 


A suite of native fauna species have been recorded within the Study Area and a 
comprehensive list of fauna species is provided in Appendix G (Table G1) of the 2013 
Terrestrial EIA. No additional native fauna species were recorded within the Addendum 
Study Area.   


3.7.1 Threatened Fauna Species 


Twenty-one threatened fauna species, listed under the TSC Act and/or EPBC Act have been 
recorded within the Study Area during surveys conducted specifically for the Project (Table 
3.5, Figure 3.5). An additional seven threatened fauna species have been recorded within 
the Study Area during previously commissioned studies conducted between 1999 and 2003 
(Table 3.5).  Detailed descriptions of these species are provided in Section 5.7.1 of the 
2013 Terrestrial EIA. 


 


Table 3.5 Threatened Fauna Recorded within the Study Area 
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Crinia tinnula Wallum 
Froglet 


V     + + 


Mixophyes iteratus Giant 
Barred 
Frog 


E1 E +     


Litoria aurea *Green and 
Golden Bell 
Frog 


E1 V +     


Litoria 
brevipalmata 


*Green-
thighed 
Frog 


V  +     


Calyptorhynchus 
lathami 


Glossy 
Black 
Cockatoo 


V    + +  


Daphoenositta 
chrysoptera 


Varied 
Sittella 


V   + + +  


Glossopsitta 
pusilla 


Little 
Lorikeet 


V    + +  


Hieraaetus Little Eagle V  +     
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Table 3.5 Threatened Fauna Recorded within the Study Area 
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morphnoides 


Ninox strenua Powerful 
Owl 


V  + +  +  


Tyto 
novaehollandiae 


Masked 
Owl 


V     +  


Tyto tenebricosa Sooty Owl V  +     


Ephippiorhynchus 
asiaticus 


*Black-
necked 
Stork 


E1  +   +  


Ixobrychus 
flavicollis 


*Black 
Bittern 


V  +     


Epthianura 
albifrons 


*White-
fronted 
Chat 


     +  


Limosa limosa *Black-
tailed 
Godwit 


V M    +  


Cercartetus nanus Eastern 
Pygmy 
Possum 


V  +     


Dasyurus 
maculatus 


*Spotted-
tailed Quoll 


V E +     


Petaurus 
norfolcensis 


Squirrel 
Glider 


V     +  


Petaurus australis Yellow-
bellied 
Glider 


V  +  +   


Pteropus 
poliocephalus 


Grey-
headed 
Flying-Fox 


V V +     


Saccolaimus 
flaviventris 


Yellow-
bellied 
Sheathtail-
bat 


V     +  


Mormopterus East-coast V  +     
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Table 3.5 Threatened Fauna Recorded within the Study Area 
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norfolkensis Freetail Bat 


Falsistrellus 
tasmaniensis 


Eastern 
False 
Pipistrelle 


V  +   + + 


Kerivoula 
papuensis 


Golden-
tipped Bat 


    +   


Miniopterus 
australis 


Little 
Bentwing 
Bat 


V  +     


Miniopterus 
orianae 
oceanensis 


Eastern 
Bentwing 
Bat 


V  +     


Myotis macropus Southern 
Myotis 


V  +   +  


Scoteanax 
rueppellii 


Greater 
Broad-
nosed Bat 


V  +   +  


*: Indicates species recorded from other commissioned studies between 1999 – 2003 
Key: E/E1 = Endangered; V = Vulnerable 
 
Although only 11 of these species have previously been recorded within the Tooheys Road 
Site, 25 of these species are considered likely to occur within the Tooheys Road Area and 
Addendum Study Area due to the presence of suitable habitat and high mobility of the 
avifauna. The Black-necked Stork and Black Bittern are considered unlikely to occur within 
the Addendum Study Area due to a relative lack of habitat. However, as these species are 
highly mobile avifauna, there is limited potential for these species to pass through the 
Addendum Study Area. 


The Paperbark Swamp community within the Addendum Study Area constitutes potential 
habitat for the threatened amphibians, particularly the Wallum Froglet while the Scribbly 
Gum woodland community constitutes potential foraging habitat for threatened woodland 
avifauna and mammals. However, breeding and roosting habitat for threatened avifauna and 
arboreal mammals within the Addendum Study Area is limited due to the relative lack of 
large and medium hollows. Limited roosting habitat in the form of small hollows and 
decorticating bark is present for the non-cave dwelling microchiropteran bat species. 
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3.7.2 Migratory Species 


Six EPBC listed migratory bird species have been recorded within the Study Area (Table 
3.6, Figure 3.4). No additional migratory species were identified in the Addendum Study 
Area.  These species are protected under various international agreements such as the 
China Australia Migratory Bird Agreement (CAMBA), Japan Australia Migratory Bird 
Agreement (JAMBA), Republic of Korea Australia Migratory Bird Agreement (ROKAMBA) 
and the Bonn Convention.  Detailed descriptions of these species are provided in Section 
5.7.2 of the 2013 Terrestrial EIA. 


Table 3.6 Migratory Species Recorded within the Study Area 
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Ardea alba Great 
Egret 


C, J +     


Ardea ibis  Cattle 
Egret 


C, J +     


Haliaeetus 
leucogaster 


White-
bellied 
Sea-eagle 


C  + + + + 


Hirundapus 
caudacutus 


White-
throated 
Needletail 


C,J,K +   +  


Monarcha 
melanopsis 


Black-
faced 
Monarch 


B +     


Rhipidura 
rufifrons 


Rufous 
Fantail 


B +     


B – Bonn, C – CAMBA, J – JAMBA, K – ROKAMBA  


Of these species, the White-bellied Sea-eagle and White-throated Needletail are considered 
likely to occur within the Addendum Study Area due to the presence of suitable habitat. 
Although suitable habitat for the remaining migratory species is limited within the Addendum 
Study Area, they may still pass through the area as part of a wider migratory pathway.  
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Figure 3.5. Threatened and Migratory Fauna Recorded within the Study Area


Coordinate System: MGA Zone 56 (GDA 94)
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3.7.3 Potentially Occurring Threatened and Migratory species 


The following threatened and migratory fauna species were assessed in the 2013 EIA as 
having potential to occur within the Study Area for the Project based on a combination of 
suitable habitat, distribution and frequency as indicated by the Atlas records and PMST 
search, and confirmed sightings in the locality. 


 Giant Burrowing Frog (Heleioporus australiacus); 


 Littlejohn's Tree Frog (Litoria littlejohni); 


 Stuttering Frog (Mixophyes balbus); 


 Stephens’ Banded Snake (Hoplocephalus stephensii); 


 Australasian Bittern (Botaurus poiciloptilus); 


 Australian Painted Snipe (Rostratula australis); 


 Barking Owl (Ninox connivens); 


 Bush Stone-curlew (Burhinus grallarius); 


 Fork-tailed Swift (Apus pacificus); 


 Gang-gang Cockatoo (Callocephalon fimbriatum); 


 Rainbow Bee-eater (Merops ornatus); 


 Regent Honeyeater (Anthochaera phrygia); 


 Satin Flycatcher (Myiagra cyanoleuca); 


 Swift Parrot (Lathamus discolor); 


 Large-eared Pied Bat (Chalinolobus dwyeri); and 


 Koala (Phascolarctos cinereus). 


Detailed descriptions of these species are provided in Section 5.8 of the 2013 Terrestrial 
EIA and an updated assessment of the Likelihood of Occurrence within the updated Project 
Boundary is provided in Appendix A.  


Of the species listed above, the following are considered as having the potential to occur 
within the Addendum Study Area due to the presence of suitable foraging, roosting or 
breeding habitat 


 Giant Burrowing Frog (Heleioporus australiacus); 
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 Littlejohn's Tree Frog (Litoria littlejohni); 


 Barking Owl (Ninox connivens); 


 Bush Stone-curlew (Burhinus grallarius); 


 Fork-tailed Swift (Apus pacificus); 


 Gang-gang Cockatoo (Callocephalon fimbriatum); 


 Satin Flycatcher (Myiagra cyanoleuca); and 


 Swift Parrot (Lathamus discolor). 
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Chapter 4 
 


Impact Assessment 
 


This Chapter considers the change in the ecological impacts that will result from the 
proposed Amendment to the Project.  


The ecological impacts of the proposed changes to some components of the surface 
infrastructure for the Project are largely related to a reduction in direct habitat loss resulting 
from vegetation clearing and reduced related impacts such as habitat fragmentation or edge 
effects.   


4.1 Direct Loss of Vegetation and Habitat 


The largest direct impact of the Project is the removal of native vegetation that provides 
habitat for native flora and fauna, and performs an important role in regulating ecosystem 
health (McIntyre et al., 2002).  Removal of native vegetation is considered a KTP under both 
the TSC Act and EPBC Act. 


The Amendment has resulted in a considerable reduction in the total amount of vegetation to 
be cleared. The Amendment will reduce the total amount of vegetation disturbance for the 
Tooheys Road Site from approximately 89 ha to 63 ha or approximately 30 percent.  


The areas within the disturbance footprint consist of moderate to good condition vegetation, 
except for areas of Exotic/Agricultural/Low Diversity Grassland which are considered low 
condition vegetation.  Areas of vegetation to be removed by the Project are shown in Figure 
4.1. A comparison of the total amount of vegetation to be removed from the original footprint 
and alternate footprint is provided in Table 4.1. 
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Figure 4.1. Project Impacts on Vegetation Communities - Tooheys Road Site


Coordinate System: MGA Zone 56 (GDA 94)
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Table 4.1 Comparison of Vegetation Communities within the Original and Alternate Disturbance Footprints 


Vegetation Community 
Area of Vegetation within Original 


Disturbance Footprint (ha) 
Area of Vegetation within Alternate 


Disturbance Footprint (ha)   


 
Tooheys 
Road Site 


Buttonderry 
Site 


Western 
Shaft 
Site TOTAL 


Tooheys 
Road Site 


Buttonderry 
Site 


Western 
Shaft 
Site TOTAL 


Area of 
reduction 


(ha) 


Blackbutt - Turpentine open forest of the foothills of the 
North Coast (EEC) 


5.86   5.86 5.41   5.41 0.45 


Coachwood - Crabapple warm temperate rainforest of the 
North Coast and northern Sydney Basin 


   0.00    0.00 0.00 


Mountain Blue Gum - Turpentine moist shrubby open 
forest of the coastal ranges of the Central Coast, Sydney 
Basin 


  1.69 1.69   1.69 1.69 0.00 


Paperbark swamp forest of the coastal lowlands of the 
North Coast and Sydney Basin (EEC) 


1.08   1.08 0.63   0.63 0.45 


Phragmites australis and Typha orientalis coastal 
freshwater wetlands of the Sydney Basin (EEC) 


   0.00    0.00 0.00 


Rough-barked Apple - red gum grassy woodland of the 
MacDonald River Valley on the Central Coast, Sydney 
Basin (EEC) 


   0.00    0.00 0.00 


Scribbly Gum - Red Bloodwood heathy woodland on the 
coastal plains of the Central Coast, Sydney Basin 


33.81   33.81 28.13   28.13 5.68 


Smooth-barked Apple - Red Bloodwood open forest on 
coastal plains on the Central Coast, Sydney Basin 


1.75 2.01  3.77 0.25 2.01  2.26 1.50 
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Table 4.1 Comparison of Vegetation Communities within the Original and Alternate Disturbance Footprints 


Vegetation Community 
Area of Vegetation within Original 


Disturbance Footprint (ha) 
Area of Vegetation within Alternate 


Disturbance Footprint (ha)   


 
Tooheys 
Road Site 


Buttonderry 
Site 


Western 
Shaft 
Site TOTAL 


Tooheys 
Road Site 


Buttonderry 
Site 


Western 
Shaft 
Site TOTAL 


Area of 
reduction 


(ha) 


Spotted Gum - Broad-leaved Ironbark grassy open forest 
of dry hills of the lower Hunter Valley, Sydney Basin 
(EEC) 


 4.47  4.47  4.47  4.47 0.00 


Spotted Gum - Grey Ironbark open forest on the foothills 
of the Central Coast, Sydney Basin 


  0.81 0.81   0.81 0.81 0.00 


Swamp Mahogany swamp forest on coastal lowlands of 
the North Coast and northern Sydney Basin (EEC) 


1.77   1.77    0.00 1.77 


Woollybutt - Paperbark sedge forest on alluvial plains of 
the Central Coast, Sydney Basin (EEC) 


   0.00    0.00 0.00 


Derived Native Grassland 7.25   7.25 6.01   6.01 1.24 


Exotic/Agricultural/Low Diversity Grassland 24.24 3.57 0.18 27.99 22.02 3.57 0.18 25.64 2.22 


Water/Farm Dam 0.54 0.04  0.58 0.47 0.04  0.51 0.07 


Cleared 13.21 0.19 0.49 13.89  0.19 0.49 0.69 13.21 


Total EEC vegetation 8.71 4.47 0.00 13.18 6.04 4.47 0.00 10.51 2.67 


Total Native Vegetation 51.53 6.48 2.50 60.51 40.43 6.48 2.50 49.42 11.10 


Total Vegetation 75.77 10.05 2.69 88.51 62.45 10.05 2.69 75.19 13.32 


Total Area 89.52 10.28 3.18 102.98 62.92 10.28 3.18 76.38 26.60 
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As shown in Table 4.1, the Amendment will result in significantly less disturbance compared 
to the original Project.  Despite the reduction in total area of vegetation to be removed, the 
direct removal of vegetation communities is still likely to result in the following impacts: 


 Removing or reducing the availability of important habitat features that may offer 
forage, shelter or breeding opportunities for fauna, thus putting more pressure on 
remaining habitat to provide these features; 


 Exacerbating fragmentation and isolation of already patchy woodland areas; and 


 Increasing edge effects, particularly along linear patches.  


However, the magnitude of these impacts will be slightly less than the predicted impacts of 
the original Project.  Detailed assessments of these impacts are provided in Sections 6.1.1 
– 6.1.3 of the 2013 EIA. These assessments remain valid for the amended development 
footprint despite the reduction in total area of vegetation to be cleared.  


4.2 Indirect Impacts 


The following indirect impacts were assessed in the 2013 EIA.  


 Noise; 


 Light; 


 Vehicle strike; 


 Erosion; 


 Discharge to Wallarah Creek; and 


 Weeds and feral animals. 


There is no significant change to these indirect impacts all be it that they will be less as a 
result of the Amendment. Therefore the assessments of indirect impacts outlined in the 2013 
EIA remain valid. 


4.3 Impacts to Regionally Significant Vegetation and Corridors 


The Project is located in close proximity to several large areas of native vegetation within 
State Forests and Conservation Reserves.  This includes Jilliby SCA, and Wyong State 
Forest (Wyong SF), Ourimbah SF and Olney SF. Parts of Jilliby SCA and Wyong SF are 
located within the Extraction Area and are not affected by the Amendment.  The Ourimbah 
SF and Olney SF are in the vicinity of but outside the Project Boundary, and will therefore 
not be impacted.   


Therefore the assessments of impacts to regionally significant vegetation and corridors 
outlined in the 2013 EIA remain valid. 
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4.4 Impacts on Aquatic Habitats 


The primary impacts to aquatic habitats from the original Project include removal of riparian 
vegetation along Wallarah Creek and Spring Creek for surface infrastructure and creek 
crossings.  


The Amendment has resulted in a reduction of approximately 0.45 ha of riparian vegetation 
to be cleared along Wallarah Creek The alternate development footprint also removes the 
requirement for the previously proposed rail crossings across Wallarah Creek. 


The Amendment has also resulted in the removal of the rail crossing at Spring Creek, 
resulting in a reduction of approximately 0.5 ha of riparian vegetation to be cleared along 
Spring Creek as well as the retention of some Class 2 fish habitat. 


The re-location of the rail spur to the eastern side of the Main Northern Rail Line ensures 
that the rail spur will cross Spring Creek directly adjacent to the existing rail crossings, and 
therefore can be seen as an extension of an existing crossing. The reaches of Spring Creek 
(main channel plus minor tributaries) where the proposed crossings will be constructed are 
already highly disturbed by the direct proximity of the existing rail crossings. The currently 
proposed crossing would in effect only constitute a widening of the existing crossings, and 
would result in very minor additional impacts to Spring Creek in this area.  


Overall, the impacts on aquatic habitats from the proposed extension of the existing 
crossings across Spring Creek are outweighed by the benefits from avoiding the previously 
proposed rail crossings across Spring Creek and Wallarah Creek, resulting in an overall 
reduction of impacts on aquatic habitats. 


4.5 Impacts to Endangered Ecological Communities 


Several vegetation communities present in the Study Area are listed as EECs under the TSC 
Act, including the following: 


 Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales North 
Coast, Sydney Basin and South East Corner Bioregions; 


 River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North 
Coast, Sydney Basin and South East Corner Bioregions; 


 Lower Hunter Spotted Gum - Ironbark Forest in the Sydney Basin Bioregion;  


 Lowland Rainforest in the NSW North Coast and Sydney Basin Bioregions; and 


 Freshwater Wetlands on Coastal Floodplains of the NSW North Coast, Sydney 
Basin and South East Corner Bioregions. 
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The change in the disturbance footprint affects the Swamp Sclerophyll Forest EEC and 
River-Flat Eucalypt Forest EEC.  


The Swamp Sclerophyll Forest EEC is represented in the Study Area by three communities: 


 Paperbark swamp forest of the coastal lowlands of the North Coast and Sydney 
Basin; 


 Swamp Mahogany swamp forest on coastal lowlands of the North Coast and 
northern Sydney Basin; and 


 Woollybutt - Paperbark sedge forest on alluvial plains of the Central Coast, Sydney 
Basin. 


The River-Flat Eucalypt Forest EEC is represented in the Study Area by two communities: 


 Rough-barked Apple - Red Gum grassy woodland of the MacDonald River Valley 
on the Central Coast, Sydney Basin; and  


 Blackbutt - Turpentine open forest of the foothills of the North Coast.   


The Amendment reduces the total area of Swamp Sclerophyll Forest EEC to be cleared from 
2.85 ha to 0.63 ha, resulting in the retention of 2.22 ha. The area of River-Flat Eucalypt 
Forest EEC to be cleared is reduced from 5.86 ha to 5.41 ha, resulting in the retention of 
0.45 ha. All other impacts on these EECs remain unchanged.  


The Assessments of Significance prepared for the original Project indicated no significant 
impact to these EECs was predicted to occur. As the impacts of the Project on these EECs 
has been reduced, the findings of the Assessments of Significance as outlined in Appendix 
H of the 2013 EIA remain valid for the Amended Project.  


4.6 Impacts to Threatened Flora Species 


The original disturbance footprint would have resulted in the removal of 1 known specimen of 
Acacia bynoeana and the removal of individuals or clumps of Tetratheca juncea from 
approximately 28 locations. The 2013 EIA estimated that approximately 80 specimens of 
Angophora inopina would be removed. However, based on the additional numbers of 
individuals recorded near the power easement during the 2013 field surveys, it is estimated 
that upwards of 200 individuals would have been removed as a result of the original Project. 


The Amendment will not remove any known specimens of Acacia bynoeana and removal of 
Tetratheca juncea individuals/clumps has been reduced to one known location. It is 
estimated that approximately 130 specimens of Angophora inopina will be removed from the 
alternate disturbance footprint. The removal of the previously proposed rail loop will therefore 
avoid impacts to the large numbers of Angophora inopina located within the power easement 
area. The locations of known occurrences of threatened flora species that will be retained as 
a result of the removal of the original proposed rail loop area shown in Figure 4.2. 
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Figure 4.2. Locations of Retained Threatened Flora Species within the Tooheys Road Site


Coordinate System: MGA Zone 56 (GDA 94)
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The Amendment will result in a significant reduction in the area of potential habitat for 
recorded and potentially occurring threatened flora species to be removed.  A comparison of 
the total amount of potential habitat for each recorded and potentially occurring threatened 
flora species to be removed from the original footprint and alternate footprint is provided in 
Table 4.2. 


Table 4.2 Reduction in potential habitat for threatened flora species to be 
removed 


Threatened 
species 


Habitat required Habitat in  
original 
impact 


area (ha) 


Habitat 
in 


alternate 
impact 


area (ha) 


Increase in 
habitat 


retained (ha) 


Acacia bynoeana Scribbly Gum woodland,  
Smooth-barked Apple forest, 
Spotted Gum - Broad-leaved Ironbark 
forest,  
Spotted Gum - Grey Ironbark forest 


42.9 35.7 7.2 


Angophora inopina Paperbark Swamp forest 
Scribbly Gum woodland,  
Smooth-barked Apple forest, 
Swamp Mahogany forest,  


40.4 31.0 9.4 


Cryptostylis 
hunteriana 


Blackbutt - Turpentine forest 
Scribbly Gum woodland,  
Smooth-barked Apple forest, 
Spotted Gum - Broad-leaved Ironbark 
forest,  
Spotted Gum - Grey Ironbark forest, 


48.7 41.1 7.6 


Grevillea parviflora 
subsp parviflora 


Scribbly Gum woodland 
Smooth-barked Apple forest 
Spotted Gum - Broad-leaved Ironbark 
forest,  
Spotted Gum - Grey Ironbark forest 
Swamp Mahogany forest,  


44.6 35.7 9.0 


Melaleuca 
biconvexa 


Blackbutt – Turpentine forest,   
Paperbark Swamp forest 
Phragmites australis and Typha orientalis 
coastal freshwater wetlands 
Swamp Mahogany swamp forest,  
Woollybutt - Paperbark sedge forest, 


8.7 6.0 2.7 


Tetratheca juncea Blackbutt – Turpentine forest 
Scribbly Gum woodland,  
Smooth-barked Apple forest,  


50.5 41.1 9.4 
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Table 4.2 Reduction in potential habitat for threatened flora species to be 
removed 


Threatened 
species 


Habitat required Habitat in  
original 
impact 


area (ha) 


Habitat 
in 


alternate 
impact 


area (ha) 


Increase in 
habitat 


retained (ha) 


Spotted Gum - Broad-leaved Ironbark 
forest, ,  
Spotted Gum - Grey Ironbark forest,  
Swamp Mahogany Forest,  


Potentially 
occurring flora 
species 
(Asterolasia 
elegans, Caladenia 
tessellata, 
Callistemon 
linearifolius, 
Corunastylis sp. 
Charmhaven, 
Eucalyptus 
camfieldii, 
Genoplesium 
insignis,  Maundia 
triglochinoides, 
Rhizanthella 
slateri,  Rutidosis 
heterogama, 
Syzygium 
paniculatum, 
Thelymitra sp. 
adorata, 
Eucalyptus 
parramattensis 
subsp. 
parramattensis) 


Collectively all vegetation communities 
occurring in Project Boundary (except 
Exotic/Agricultural/Low Diversity 
grasslands) 


60.5 49.4 11.1 


Note: any discrepancies in area between the original footprint areas provided in this table and corresponding tables in the 2013 EIA 


are due to reassessment of suitable habitat for the threatened species based on updated records and species profiles. 


The Assessments of Significance prepared for the original Project indicated no significant 
impact to these threatened flora species was predicted to occur. As the impacts of the 
Project on these threatened flora species has been reduced, the findings of the 
Assessments of Significance as outlined in Appendix H of the 2013 Terrestrial EIA remain 
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valid for the Amended Project. As the potentially occurring threatened orchid, Corunastylis 
sp Charmhaven was not assessed as part of the 2013 EIA, an Assessment of Significance 
for this species is provided in Appendix C.  


4.7 Impacts to Threatened Fauna Species 


Numerous threatened fauna species have been recorded within the Study Area. The 
potential impacts of the Project on these species are mostly related to the potential 
disturbance and removal of habitat.   


The Amendment has resulted in a significant reduction in the area of potential habitat for 
recorded and potentially occurring threatened fauna species to be removed.  A comparison 
of the total amount of potential habitat for each recorded and potentially occurring threatened 
fauna species to be removed from the original footprint and alternate footprint is provided in 
Table 4.3. As habitat removal is the main predicted impact of the Project, fauna with similar 
habitat requirements have been grouped for the purposes of habitat assessment.  


Table 4.3 Reduction in potential habitat for threatened fauna species to be 
removed 


Threatened species Habitat required Habitat 
in 


original 
impact 


area (ha) 


Habitat in 
alternate 
impact 


area (ha) 


Increase 
in 


habitat 
retained 


(ha) 


     Amphibians (Wallum 
Froglet, Giant Barred 
Frog, Green and 
Golden Bell Frog, 
Green-thighed Frog, 
Giant Burrowing 
Frog,  Littlejohn's 
Tree Frog, Stuttering 
Frog) 


Blackbutt – Turpentine forest;  
Coachwood - Crabapple rainforest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark Swamp Forest,  
Phragmites australis and Typha orientalis 
coastal freshwater wetlands, 
Swamp Mahogany Forest,  


10.4 7.7 2.7 


Forest Owls 
(Powerful Owl, 
Masked Owl, Barking 
Owl,  Sooty Owl) 


Mountain Blue Gum - Turpentine 
Scribbly Gum – Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest,  
Spotted Gum – Broadleaved Ironbark,  
Spotted Gum – Grey Ironbark,  


44.5 37.4 7.2 


Arboreal mammals 
(Eastern Pygmy 
Possum, Squirrel 
Glider, Yellow-bellied 
Glider) 


Blackbutt – Turpentine forest  
Mountain Blue Gum - Turpentine forest,  
Scribbly Gum – Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest,  
Spotted Gum – Broadleaved Ironbark forest, 
Spotted Gum – Grey Ironbark forest,  


50.4 42.8 7.6 
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Table 4.3 Reduction in potential habitat for threatened fauna species to be 
removed 


Threatened species Habitat required Habitat 
in 


original 
impact 


area (ha) 


Habitat in 
alternate 
impact 


area (ha) 


Increase 
in 


habitat 
retained 


(ha) 


     Microchiropteran Bats 
(Yellow-bellied 
Sheathtail-bat, East-
coast Freetail Bat, 
Eastern False 
Pipistrelle, Little 
Bentwing Bat,  
Eastern Bentwing 
Bat, Golden-tipped 
Bat, Southern Myotis, 
Greater Broad-nosed 
Bat, Large-eared 
Pied Bat) 


Blackbutt – Turpentine Forest 
Mountain Blue Gum Turpentine forest,   
Scribbly Gum – Red Bloodwood woodland  
Smooth-barked Apple – Red Bloodwood forest, 
Spotted Gum – Broadleaved Ironbark forest,  
Spotted Gum – Grey Ironbark forest,, 


50.4 42.8 7.6 


Wetland birds (Black 
Bittern, Black-necked 
Stork, Black-tailed 
Godwit, White-fronted 
Chat, Australasian 
Bittern) 


Paperbark Swamp Forest,  
Phragmites australis and Typha orientalis 
coastal freshwater wetlands 
Swamp Mahogany Forest,  


2.9 0.6 2.3 


Migratory Parrots 
(Little Lorikeet, Swift 
Parrot) 


Blackbutt – Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood;  
Smooth-barked Apple - Red Bloodwood open 
forest; 
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest,  
Swamp Mahogany swamp forest 


51.6 41.7 9.9 


Cockatoos (Glossy 
Black Cockatoo, 
Gang-gang 
Cockatoo) 


Scribbly Gum - Red Bloodwood woodland 
Smooth-barked Apple - Red Bloodwood open 
forest 
Spotted Gum – Broad Leaved Ironbark Forest, 
Spotted Gum - Grey Ironbark forest,  


42.9 35.7 7.2 


Regent Honeyeater Blackbutt – Turpentine forest;  
Scribbly Gum - Red Bloodwood;  
Smooth-barked Apple - Red Bloodwood open 
forest; 


48.7 41.1 7.6 
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Table 4.3 Reduction in potential habitat for threatened fauna species to be 
removed 


Threatened species Habitat required Habitat 
in 


original 
impact 


area (ha) 


Habitat in 
alternate 
impact 


area (ha) 


Increase 
in 


habitat 
retained 


(ha) 


     Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest, 


Grey-headed Flying 
Fox 


Blackbutt - Turpentine forest;  
Coachwood - Crabapple rainforest;  
Mountain Blue Gum - Turpentine forest;  
Scribbly Gum - Red Bloodwood woodland;  
Smooth-barked Apple - Red Bloodwood open 
forest 
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest;  
Swamp Mahogany forest 


52.2 42.8 9.4 


Little Eagle Blackbutt – Turpentine forest,  
Scribbly Gum - Red Bloodwood woodland,   
Smooth-barked Apple - Red Bloodwood forest, 


43.4 35.8 7.6 


Varied Sittella Scribbly Gum - Red Bloodwood woodland  
Smooth-barked Apple - Red Bloodwood forest,  


37.6 30.4 7.2 


Bush Stone-curlew Scribbly Gum - Red Bloodwood woodland  
Smooth-barked Apple - Red Bloodwood forest,  


37.6 30.4 7.2 


Koala Blackbutt - Turpentine forest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood woodland;  
Smooth-barked Apple - Red Bloodwood forest;  
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest  
Swamp Mahogany swamp forest 


53.3 43.4 9.9 


Spotted tailed Quoll Blackbutt - Turpentine forest;  
Coachwood - Crabapple rainforest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark swamp forest;  


Scribbly Gum - Red Bloodwood woodland;  
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest;  
Swamp Mahogany swamp forest 


53.3 43.4 9.9 
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Note: any discrepancies in area between the original footprint areas provided in this table and corresponding tables in the 2013 EIA 


are due to reassessment of suitable habitat for the threatened species based on updated records and species profiles. 


4.8 Impacts from Key Threatening Processes 


Impacts from the following KTPs were assessed in the 2013 EIA. 


 Clearing of native vegetation; 


 Alteration of natural flow regimes or rivers and streams and their floodplains and 
wetlands; 


 Infection of frogs by amphibian chytrid fungus causing the disease 
chytridiomycosis; 


 Introduction and establishment of Exotic Rust Fungi of the order Pucciniales 
pathogenic on plants of the family Myrtaceae; and 


 Anthropogenic climate change. 


There will be no significant change to the impacts from these KTPs as a result of the 
Amendment. In fact, the impacts associated with clearing of native vegetation are expected 
to be reduced. Therefore the assessments of impacts from KTPs outlined in the 2013 EIA 
remain valid. 
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Chapter 5 
 


Impact Assessment on MNES  
 


This chapter provides an assessment of the impacts of the Project on MNES, specifically 
those recorded from the Study Area, and those considered to have potential to occur with a 
particular focus on MNES listed as ‘controlled action’ species. 


5.1 Significant Impact Assessments 


Detailed descriptions of MNES and assessments against relevant significant impact 
guidelines were conducted for the following species as part of the 2013 EIA. 


Threatened flora: 


 Angophora inopina (Charmhaven Apple); 


 Tetratheca juncea (Black-eyed Susan); 


 Acacia bynoeana (Bynoe's Wattle); 


 Cryptostylis hunteriana (Leafless Tongue Orchid); 


 Grevillea parviflora (Small-flower Grevillea); 


 Melaleuca biconvexa (Biconvex Paperbark); 


 Asterolasia elegans; 


 Caladenia tessellata (Thick-lipped Spider Orchid);  


 Eucalyptus camfieldii (Camfield’s Stringybark); 


 Rhizanthella slateri (Eastern Underground Orchid); 


 Rutidosis heterogama (Heath Wrinklewort) 


 Syzygium paniculatum (Magenta Lilly-Pilly); 


Threatened Fauna: 


 Giant Barred Frog (Mixophyes iteratus); 
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 Green and Golden Bell Frog (Litoria aurea); 


 Giant Burrowing Frog (Heleioporus australiacus); 


 Litttejohn's Tree Frog (Litoria littlejohni); 


 Stuttering Frog (Mixophyes balbus); 


 Regent Honeyeater (Anthochaera phrygia); 


 Australasian Bittern (Botaurus poiciloptilus); 


 Australian Pained Snipe (Rostratula australis); 


 Swift Parrot (Lathamus discolor); 


 Grey-headed Flying Fox (Pteropus poliocephalus); 


 Spotted-tailed Quoll (Dasyurus maculatus); 


 Koala (Phascolarctos cinereus); and 


 Large-eared Pied Bat (Chalinolobus dwyeri). 


Migratory Fauna 


 Black-faced Monarch; 


 Cattle Egret; 


 Great Egret; 


 Rufous Fantail; 


 White-bellied Sea-eagle; 


 White-throated Needletail; 


 Black-tailed Godwit; 


 Latham’s Snipe; 


 Glossy Ibis; 


 Fork-tailed Swift; 


 Satin Flycatcher; and 


 Rainbow Bee-eater. 


The impacts on MNES will not change as a result of the Amendment.   
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Residual impacts on MNES are generally confined to the removal of native vegetation. As 
the Amendment will result in a reduction of removal of native vegetation, there has been a 
corresponding reduction in residual impacts on MNES.  Therefore, the assessments 
conducted for MNES in the 2013 EIA remain valid. Although the Regent Honeyeater and 
Swift Parrot have been uplisted from Endangered to Critically Endangered since the 2013 
EIA, the assessments conducted for the 2013 EIA remain valid as the Significant Impact 
Criteria for assessment are the same for critically endangered and endangered species.  


The reductions in impacted areas of potential habitat for threatened flora and fauna listed 
under the EPBC Act are provided in Tables 5.1 – 5.2 below. 


Table 5.1 Reduction in potential habitat for threatened MNES flora species to be 
removed 


Threatened species Habitat required Original 
Impact 


Alternate 
Impact 


Habitat 
Retained 


Acacia bynoeana Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest, 
Spotted Gum - Broad-leaved Ironbark forest,  
Spotted Gum - Grey Ironbark forest 


42.9 35.7 7.2 


Angophora inopina Paperbark Swamp forest 
Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple - Red Bloodwood forest, 
Swamp Mahogany forest,  


40.4 31.0 9.4 


Cryptostylis 
hunteriana 


Blackbutt - Turpentine open forest 
Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple - Red Bloodwood open 
forest, 
Spotted Gum - Broad-leaved Ironbark grassy 
open forest,  
Spotted Gum - Grey Ironbark open forest, 


48.7 41.1 7.6 


Grevillea parviflora 
subsp parviflora 


Scribbly Gum - Red Bloodwood woodland 
Smooth-barked Apple - Red Bloodwood open 
forest 
Spotted Gum - Broad-leaved Ironbark grassy 
open forest,  
Spotted Gum - Grey Ironbark open forest 
Swamp Mahogany forest,  


44.6 35.7 9.0 


Melaleuca biconvexa Blackbutt – Turpentine forest,   
Paperbark Swamp forest 
Phragmites australis and Typha orientalis coastal 
freshwater wetlands 
Swamp Mahogany swamp forest,  
Woollybutt - Paperbark sedge forest, 


8.7 6.0 2.7 
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Table 5.1 Reduction in potential habitat for threatened MNES flora species to be 
removed 


Threatened species Habitat required Original 
Impact 


Alternate 
Impact 


Habitat 
Retained 


Tetratheca juncea Blackbutt – Turpentine forest 
Scribbly Gum woodland,  
Smooth-barked Apple forest ,  
Spotted Gum - Broad-leaved Ironbark forest  
Spotted Gum - Grey Ironbark open forest,  
Swamp Mahogany Forest,  


50.5 41.1 9.4 


Asterolasia elegans Blackbutt - Turpentine open forest 
Mountain Blue Gum - Turpentine forest,   
Scribbly Gum woodland 
Smooth-barked Apple forest, 
Spotted Gum - Broad-leaved Ironbark forest, 
Spotted Gum - Grey Ironbark forest,  


50.4 42.8 7.6 


Caladenia tessellata Spotted Gum - Broad-leaved Ironbark forest,  
Spotted Gum - Grey Ironbark open forest 


5.3 5.3 0.0 


Eucalyptus camfieldii, Scribbly Gum - Red Bloodwood heathy 33.8 28.1 5.7 


Rhizanthella slateri Blackbutt - Turpentine forest 
Coachwood - Crabapple rainforest 
Mountain Blue Gum - Turpentine forest 
Rough-barked Apple woodland,  
Scribbly Gum woodland,  
Smooth-barked Apple forest  
Spotted Gum - Broad-leaved Ironbark forest 
Spotted Gum - Grey Ironbark forest 


50.4 42.8 7.6 


Syzygium 
paniculatum, 


Coachwood – Crabapple rainforest 0.0 0.0 0.0 


Note: any discrepancies in area between the original footprint areas provided in this table and corresponding tables in the 2013 EIA 


are due to reassessment of suitable habitat for the threatened species based on updated records and species profiles 
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Table 5.2 Reduction in potential habitat for threatened MNES fauna species to be 
removed 


Threatened species Habitat required Original 
Impact 


Alternate 
Impact 


Habitat 
Retained 


Giant Barred Frog Blackbutt - Turpentine open forest,  
Coachwood - Crabapple rainforest,  
Mountain Blue Gum - Turpentine open 
forest 
Paperbark Swamp Forest, 
Swamp Mahogany swamp forest  


10.4 7.7 2.7 


Green and Golden 
Bell Frog 


Blackbutt - Turpentine open forest,  
Paperbark Swamp Forest, 
Swamp Mahogany swamp forest  


8.7 6.0 2.7 


Giant Burrowing Frog Phragmites australis wetlands, 
Scribbly Gum woodland 
Smooth-barked Apple forest 


37.6 30.4 7.2 


Littlejohn’s Tree Frog Blackbutt - Turpentine open forest,  
Mountain Blue Gum - Turpentine open 
forest 
Paperbark Swamp Forest, 
Spotted Gum - Grey Ironbark forest, 
Swamp Mahogany swamp forest  


11.2 8.5 2.7 


Stuttering Frog Blackbutt - Turpentine open forest; 


Coachwood - Crabapple rainforest  


5.9 5.4 0.4 


Regent Honeyeater Blackbutt – Turpentine forest;  
Scribbly Gum woodland  
Smooth-barked Apple forest; 
Spotted Gum - Broad-leaved Ironbark 
forest;  
Spotted Gum - Grey Ironbark forest, 


48.7 41.1 7.6 


Australasian Bittern Phragmites australis wetlands  0.0 0.0 0.0 


Australian Painted 
Snipe 


Phragmites australis wetlands, 
Exotic/Agricultural/Low Diversity 
Grassland; Water/Farm Dam 


28.6 26.3 2.3 


Swift Parrot Blackbutt – Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum woodland 
Smooth-barked Apple forest; 
Spotted Gum - Broad-leaved Ironbark 
forest;  


51.6 41.7 9.9 







 
 


CUMBERLAND ECOLOGY © - WALLARAH 2 COAL PROJECT 
5.6 


FINAL     HANSEN BAILEY 


14 JUNE 2016 


 


Table 5.2 Reduction in potential habitat for threatened MNES fauna species to be 
removed 


Threatened species Habitat required Original 
Impact 


Alternate 
Impact 


Habitat 
Retained 


Spotted Gum - Grey Ironbark forest,  
Swamp Mahogany swamp forest 


Grey-Headed Flying-
fox 


Blackbutt - Turpentine forest;  
Coachwood - Crabapple rainforest;  
Mountain Blue Gum - Turpentine 
forest;  
Scribbly Gum woodland;  
Smooth-barked Apple forest 
Spotted Gum - Broad-leaved Ironbark 
forest;  
Spotted Gum - Grey Ironbark forest;  
Swamp Mahogany forest 


52.2 42.8 9.4 


Spotted Tailed Quoll Blackbutt - Turpentine forest;  
Mountain Blue Gum - Turpentine 
forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood 
woodland;  
Smooth-barked Apple - Red 
Bloodwood forest;  
Spotted Gum - Broad-leaved Ironbark 
forest;  
Spotted Gum - Grey Ironbark forest;  
Swamp Mahogany swamp forest 


53.3 43.4 9.9 


Koala Blackbutt - Turpentine forest;  
Mountain Blue Gum - Turpentine 
forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood 
woodland;  
Smooth-barked Apple - Red 
Bloodwood forest;  
Spotted Gum - Broad-leaved Ironbark 
forest;  
Spotted Gum - Grey Ironbark forest  
Swamp Mahogany swamp forest 


53.3 43.4 9.9 


Large-eared Pied Bat Blackbutt - Turpentine forest,  
Mountain Blue Gum - Turpentine 
forest, 


52.2 42.8 9.4 
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Table 5.2 Reduction in potential habitat for threatened MNES fauna species to be 
removed 


Threatened species Habitat required Original 
Impact 


Alternate 
Impact 


Habitat 
Retained 


Scribbly Gum woodland, 
Smooth-barked Apple forest, 
Spotted Gum - Broad-leaved Ironbark 
forest, 
Spotted Gum - Grey Ironbark forest, 
Swamp Mahogany swamp forest 


Note: any discrepancies in area between the original footprint areas provided in this table and corresponding tables in the 2013 EIA 


are due to reassessment of suitable habitat for the threatened species based on updated records and species profiles 


5.2 Commonwealth Offset Calculations 


The DoE (formerly SEWPaC), during their review of the draft of the 2013 EIS for the Project 
determined that the residual impacts on MNES, particularly the controlled action species 
were not adequately quantified and that an analysis of the proposed Biodiversity Offset 
Package against the requirements of the Commonwealth Offsets policy (the Policy) was 
required.  


Potential impacts on MNES, particularly to ‘controlled action’ species, were assessed using 
the EPBC Act Offsets Assessment Guide and submitted to DoE in June 2013.  


As the Amendment has reduced the area of potential habitat for each controlled action 
species, updated calculations were conducted using the EPBC Act Offsets Assessment 
Guide.  


The updated assessments for the alternate disturbance footprint determined that the 
proposed Biodiversity Offset Package provides in excess of the required offsets for each 
controlled action species (Table 5.3). The improvement in the offset requirements between 
the original Project and amended Project for each controlled action species from the 
retention of vegetation in the offset areas only, as calculated by the Offsets Assessment 
Guide, is provided in Table 5.4. The completed assessment spreadsheets are provided in 
Appendix D while summary tables providing justification of values entered into the Offsets 
Assessment Guide are provided in Appendix E. 
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Table 5.3 Summary of Offsets Assessment Guide Calculations for Controlled Action Species – Alternative Disturbance Boundary  


Scientific Name Common Name EPBC 
status 


Area of 
habitat 


removed (ha) 


Habitat 
quality 


Total Quantum of 
Impact (calculator 


adjusted ha) 


Offset - Retained 
Vegetation 


Offset - Revegetation Total % of 
impact 
offset 


      


Area of 
habitat (ha) 


% of impact 
offset 


Area of 
habitat (ha) 


% of impact 
offset  


Angophora inopina Charmhaven Apple V 31.0 7 21.7 123.8 192.8 31.3 25.4 218.2 


Tetratheca juncea Black-eyed Susan V 41.1 6 24.7 192.1 248.3 31.3 22.3 270.6 


Mixophyes iteratus Giant Barred Frog E 7.7 4 3.08 27.1 122.6 


  


122.6 


Dasyurus maculatus Spotted-tailed Quoll E 43.4 4 17.36 196 186.9 


  


186.9 


 


Table 5.4 Improvement of proposed offsets for Controlled Action MNES 


Controlled action species 
Percentage of direct offset requirement met from vegetation retained in offset areas (minimum 90% 


required) 


 


Original Project Amended Project 


Angophora inopina 137.03% 192.78% 


Tetratheca juncea 202.82% 248.3% 


Giant Barred Frog 91.47% 122.64% 


Spotted-tailed Quoll 101.6% 186.94% 
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Chapter 6 
 


Impact Mitigation 
 


The purpose of this chapter is to summarise the changes and improvements in the mitigation 
measures proposed to ameliorate the impacts of the Project on flora and fauna.   


The mitigation measures for the Project, as outlined in the 2013 EIS, followed the following 
hierarchy of principles: 


 Avoid – to the extent possible, the Project has been designed to avoid or minimise 
ecological impacts; 


 Mitigate – where certain impacts are unavoidable through design changes, 
mitigation measures have been introduced to ameliorate the ecological impacts of 
the Project; and 


 Compensate – the residual impacts of the Project, following the implementation of 
mitigation measures, have been compensated to offset what would otherwise be a 
net loss of habitat. 


The measures to avoid and mitigate remain largely unchanged from the 2013 EIS. In fact, 
the amended project further avoids clearing of EEC vegetation and removal of threatened 
flora species compared to the original project. The requirements for monitoring programs, 
management plans and protection mechanisms are also unaffected by the Amendment and 
are as outlined in Chapter 8 of the 2013 Terrestrial EIA and Chapters 5 and 6 of the Aquatic 
EIA.  


The Alternate Disturbance Boundary has resulted in a loss of approximately 0.8 ha, 
comprising 0.3 ha of Scribbly Gum Woodland, 0.4 ha of Derived Native Grassland and 0.1 
ha of Exotic Grassland, from the Tooheys Road Southern Offset. With the exception of this 
small area, the proposed Biodiversity Offset Package (BOP) remains largely unchanged,  


Despite the minor loss from the Tooheys Road Southern Offset, the offset ratios for the 
Alternate Disturbance Boundary are substantially increased as a result of the Amendment. 
The final BOP was prepared in accordance with the requirements of the ‘OEH Interim Offset 
Policy 2011’ and relevant advice provided by OEH during consultations following the 
exhibition of the 2013 EIS (as detailed in the RTS).  


The improvements in the ratios for vegetation communities and potential habitat for 
threatened flora and threatened fauna are provided in Tables 6.1 – 6.3 below. The 
distribution of vegetation communities across the three offset areas is provided in Figure 
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6.1. The locations of recorded threatened and migratory species within the offset properties 
are shown in Figure 6.2. 


  







 
 


CUMBERLAND ECOLOGY © - WALLARAH 2 COAL PROJECT 
6.3 


FINAL     HANSEN BAILEY 


14 JUNE 2016 


 


Table 6.1 Improvement in offset ratios for Vegetation Communities 


  


Original Project Amended Project 


Formation Vegetation Community Impact area Offset area Ratio Impact area Offset area Ratio 


Wet Sclerophyll Forests (Grassy 
subformation) 


Blackbutt - Turpentine open forest of the 
foothills of the North Coast 


5.9 16.9 2.9 5.4 16.9 3.1 


Wet Sclerophyll Forests (Shrubby 
subformation) 


Mountain Blue Gum - Turpentine moist shrubby 
open forest of the coastal ranges of the Central 
Coast, Sydney Basin 


1.7 0.0 0.0 1.7 0.0 0.0 


 Subtotal for Wet Sclerophyll Forests   7.6 16.9 2.2 7.1 16.9 2.4 


    


      Dry Sclerophyll Forests (Shrubby 
subformation) 


Scribbly Gum - Red Bloodwood heathy 
woodland on the coastal plains of the Central 
Coast, Sydney Basin 


33.8 39.8 1.2 28.1 39.5 1.4 


Dry Sclerophyll Forests (Shrubby 
subformation) 


Smooth-barked Apple - Red Bloodwood open 
forest on coastal plains on the Central Coast, 
Sydney Basin 


3.8 74.0 19.6 2.3 74.0 32.7 


Dry Sclerophyll Forests (Shrubby 
subformation) 


Derived Native Grassland 7.3 11.0 1.5 6.01 10.6 1.8 


Dry Sclerophyll Forests (Shrub/grass 
subformation) 


Spotted Gum - Broad-leaved Ironbark grassy 
open forest of dry hills of the lower Hunter 
Valley, Sydney Basin (EEC) 


4.5 55.4 12.4 4.5 55.4 12.4 


Dry Sclerophyll Forests (Shrub/grass 
subformation) 


Spotted Gum - Grey Ironbark open forest on the 
foothills of the Central Coast, Sydney Basin 


0.8 0.0 0.0 0.8 0.0 0.0 
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Table 6.1 Improvement in offset ratios for Vegetation Communities 


  


Original Project Amended Project 


Formation Vegetation Community Impact area Offset area Ratio Impact area Offset area Ratio 


 Subtotal for Dry Sclerophyll Forests   50.1 180.2 3.6 41.7 179.5 4.3 


    


      Forested Wetlands Paperbark swamp forest of the coastal lowlands 
of the North Coast and Sydney Basin (EEC) 


1.1 3.9 3.6 0.6 3.9 6.2 


Forested Wetlands Rough-barked Apple - red gum grassy 
woodland of the MacDonald River Valley on the 
Central Coast, Sydney Basin (EEC) 


0.00 0.4 N/A 0.0 0.4 N/A 


Forested Wetlands Swamp Mahogany swamp forest on coastal 
lowlands of the North Coast and northern 
Sydney Basin (EEC) 


1.8 6.3 3.6 0.0 6.3 N/A 


 Subtotal for Forested Wetlands   2.9 10.6 3.7 0.6 10.6 16.8 


Note: Offset area calculations for the Amended Project utilise the reduced area for the Tooheys Road Southern Offset. 
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Table 6.2 Improvement in offset ratio of available habitat for Threatened Flora 


    Original Project Amended Project 


Threatened species Habitat required Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Habitat in 
impact area 


(ha) 


Habitat within 
offset area 


(ha) 


Habitat 
ratio 


Acacia bynoeana Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest, 
Spotted Gum - Broad-leaved Ironbark forest,  
Spotted Gum - Grey Ironbark forest 


42.9 169.2 3.9 35.7 168.9 4.7 


Angophora inopina Paperbark Swamp forest 
Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple - Red Bloodwood forest, 
Swamp Mahogany forest,  


40.4 124.1 3.1 31.0 123.8 4.0 


Cryptostylis hunteriana Blackbutt - Turpentine open forest 
Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple - Red Bloodwood open forest, 
Spotted Gum - Broad-leaved Ironbark grassy open 
forest,  
Spotted Gum - Grey Ironbark open forest, 


48.7 186.1 3.8 41.1 185.8 4.5 


Grevillea parviflora 
subsp parviflora 


Scribbly Gum - Red Bloodwood woodland 
Smooth-barked Apple - Red Bloodwood open forest 
Spotted Gum - Broad-leaved Ironbark grassy open 
forest,  
Spotted Gum - Grey Ironbark open forest 
Swamp Mahogany forest,  


44.6 175.5 3.9 35.7 175.2 4.9 
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Table 6.2 Improvement in offset ratio of available habitat for Threatened Flora 


    Original Project Amended Project 


Threatened species Habitat required Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Habitat in 
impact area 


(ha) 


Habitat within 
offset area 


(ha) 


Habitat 
ratio 


Melaleuca biconvexa Blackbutt – Turpentine forest,   
Paperbark Swamp forest 
Phragmites australis and Typha orientalis coastal 
freshwater wetlands 
Swamp Mahogany swamp forest,  
Woollybutt - Paperbark sedge forest, 


8.7 27.1 3.1 6.0 27.1 4.5 


Tetratheca juncea Blackbutt – Turpentine forest 
Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood ,  
Spotted Gum - Broad-leaved Ironbark grassy open 
forest, ,  
Spotted Gum - Grey Ironbark open forest,  
Swamp Mahogany Forest,  


50.5 192.4 3.8 41.1 192.1 4.7 


Potentially occurring flora 
species (Asterolasia 
elegans, Caladenia 
tessellata, Callistemon 
linearifolius, Eucalyptus 
camfieldii, Genoplesium 
insignis,  Maundia 


Collectively all vegetation communities occurring in 
Project Boundary (except Exotic/Agricultural/Low 
Diversity grasslands) 


60.5 207.6 3.4 49.4 207.0 4.2 
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Table 6.2 Improvement in offset ratio of available habitat for Threatened Flora 


    Original Project Amended Project 


Threatened species Habitat required Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Habitat in 
impact area 


(ha) 


Habitat within 
offset area 


(ha) 


Habitat 
ratio 


triglochinoides, 
Rhizanthella slateri,  
Rutidosis heterogama, 
Syzygium paniculatum, 
Thelymitra sp. adorata, 
Eucalyptus 
parramattensis subsp. 
parramattensis) 


Note: any discrepancies in area between the original footprint areas provided in this table and corresponding tables in the 2013 EIA are due to reassessment of suitable habitat for the threatened species based on 


updated records and species profiles. Offset area calculations for the Amended Project utilise the reduced area for the Tooheys Road Southern Offset. 
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Table 6.3 Improvement in offset ratio of available habitat for Threatened Fauna 


    Original Project Amended Project 


Threatened species Habitat required Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Amphibians (Wallum Froglet, 
Giant Barred Frog, Green and 
Golden Bell Frog, Green-
thighed Frog, Giant Burrowing 
Frog,  Littlejohn's Tree Frog, 
Stuttering Frog) 


Blackbutt – Turpentine forest;  
Coachwood - Crabapple rainforest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark Swamp Forest,  
Phragmites australis and Typha orientalis coastal 
freshwater wetlands, 
Swamp Mahogany Forest,  


10.4 27.1 2.6 7.7 27.1 3.5 


Forest Owls (Powerful Owl, 
Masked Owl, Barking Owl,  
Sooty Owl) 


Mountain Blue Gum - Turpentine 
Scribbly Gum – Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest,  
Spotted Gum – Broadleaved Ironbark,  
Spotted Gum – Grey Ironbark,  


44.5 169.2 3.8 37.4 168.9 4.5 


Arboreal mammals (Eastern 
Pygmy Possum, Squirrel 
Glider, Yellow-bellied Glider) 


Blackbutt – Turpentine forest  
Mountain Blue Gum - Turpentine forest,  
Scribbly Gum – Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest,  
Spotted Gum – Grey Ironbark forest,  
Spotted Gum – Broadleaved Ironbark forest,  


50.4 186.1 3.7 42.8 185.8 4.3 


Microchiropteran Bats (Yellow- Blackbutt – Turpentine Forest 50.4 186.1 3.7 42.8 185.8 4.3 
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Table 6.3 Improvement in offset ratio of available habitat for Threatened Fauna 


    Original Project Amended Project 


Threatened species Habitat required Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


bellied Sheathtail-bat, East-
coast Freetail Bat, Eastern 
False Pipistrelle, Little 
Bentwing Bat,  Eastern 
Bentwing Bat, Golden-tipped 
Bat, Southern Myotis, Greater 
Broad-nosed Bat, Large-eared 
Pied Bat) 


Mountain Blue Gum Turpentine forest,   
Scribbly Gum – Red Bloodwood woodland  
Smooth-barked Apple – Red Bloodwood forest, 
Spotted Gum – Broadleaved Ironbark forest,  
Spotted Gum – Grey Ironbark forest,, 


Wetland birds (Black Bittern, 
Black-necked Stork, Black-
tailed Godwit, White-fronted 
Chat, Australasian Bittern) 


Paperbark Swamp Forest,  
Phragmites australis and Typha orientalis coastal 
freshwater wetlands 
Swamp Mahogany Forest,  


2.9 10.2 3.6 0.6 10.2 16.3 


Migratory Parrots (Little 
Lorikeet, Swift Parrot) 


Blackbutt – Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood;  
Smooth-barked Apple - Red Bloodwood open forest; 
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest,  
Swamp Mahogany swamp forest 


51.6 196.3 3.8 41.7 196.0 4.7 


Cockatoos (Glossy Black 
Cockatoo, Gang-gang 


Scribbly Gum - Red Bloodwood woodland 
Smooth-barked Apple - Red Bloodwood open forest 


42.9 169.2 3.9 35.7 168.9 4.7 
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Table 6.3 Improvement in offset ratio of available habitat for Threatened Fauna 


    Original Project Amended Project 


Threatened species Habitat required Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Cockatoo) Spotted Gum – Broad Leaved Ironbark Forest, 
Spotted Gum - Grey Ironbark forest,  


Regent Honeyeater Blackbutt – Turpentine forest;  
Scribbly Gum - Red Bloodwood;  
Smooth-barked Apple - Red Bloodwood open forest; 
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest, 


48.7 186.1 3.8 41.1 185.8 4.5 


Grey-headed Flying Fox Blackbutt - Turpentine forest;  
Coachwood - Crabapple rainforest;  
Mountain Blue Gum - Turpentine forest;  
Scribbly Gum - Red Bloodwood woodland;  
Smooth-barked Apple - Red Bloodwood open forest 
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest;  
Swamp Mahogany forest 


52.2 192.4 3.7 42.8 192.1 4.5 


Little Eagle Blackbutt – Turpentine forest,  
Scribbly Gum - Red Bloodwood woodland,   
Smooth-barked Apple - Red Bloodwood forest, 


43.4 130.7 3.0 35.8 130.4 3.6 


Varied Sittella Scribbly Gum - Red Bloodwood woodland  
Smooth-barked Apple - Red Bloodwood forest,  


37.6 113.8 3.0 30.4 113.5 3.7 
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Table 6.3 Improvement in offset ratio of available habitat for Threatened Fauna 


    Original Project Amended Project 


Threatened species Habitat required Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Habitat in 
impact area (ha) 


Habitat within 
offset area (ha) 


Habitat 
ratio 


Bush Stone-curlew Scribbly Gum - Red Bloodwood woodland  
Smooth-barked Apple - Red Bloodwood forest,  


37.6 113.8 3.0 30.4 113.5 3.7 


Koala Blackbutt - Turpentine forest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood woodland;  
Smooth-barked Apple - Red Bloodwood forest;  
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest  
Swamp Mahogany swamp forest 


53.3 196.3 3.7 43.4 196.0 4.5 


Spotted tailed Quoll Blackbutt - Turpentine forest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood woodland;  
Smooth-barked Apple - Red Bloodwood forest;  
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest;  
Swamp Mahogany swamp forest 


53.3 196.3 3.7 43.4 196.0 4.5 


Note: any discrepancies in area between the original footprint areas provided in this table and corresponding tables in the 2013 EIA are due to reassessment of suitable habitat for the threatened species based on 


updated records and species profiles. Offset area calculations for the Amended Project utilise the reduced area for the Tooheys Road Southern Offset. 
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Figure 6.1. Vegetation Communities within the Offset Properties


Coordinate System: MGA Zone 56 (GDA 94)
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Figure 6.2. Threatened Species recorded within the Offset Properties
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Chapter 7 
 


Conclusions 
 


A high portion of the land within the Project Boundary is currently used for farming or as 
pasture land and this usage has resulted in significant modification and disturbance, ranging 
from severely modified cropping lands such as turf farms, to improved pastures and modified 
native grasslands used for grazing. Notwithstanding this, there are large areas of relatively 
intact remnant vegetation on steeper slopes and mountain tops in the western areas of the 
Project Boundary, as well as numerous patches of mature and regenerating woodland on 
low-lying areas in the eastern parts of the Project Boundary.   


The Amendment has resulted in an approximately 30% decrease in the area of vegetation to 
be cleared from the Tooheys Road Site (from 89 ha to 63 ha). This includes reduction of 
0.45 ha of River Flat Eucalypt Forest EEC and 2.22 ha of Swamp Sclerophyll Forest EEC to 
be cleared. The reduction in area of vegetation to be cleared has also resulted in a 30% 
decrease in the amount of habitat for native flora and fauna, including threatened species, 
being cleared. The Amendment has also resulted in a significant reduction in the numbers of 
Angophora inopina, (Vulnerable - TSC Act and EPBC Act) and Tetratheca juncea 
(Vulnerable - TSC Act and EPBC Act) individuals to be removed. 


Further potential impacts from indirect effects such as edge effects and weed invasion as 
well as subsidence, such as surface cracking and changes in water tables remain 
unchanged for the Amendment.  


The forest and woodland vegetation in the Project Boundary provides habitat for a range of 
threatened and migratory fauna species, listed under the TSC Act and/or EPBC Act that 
have been recorded within the Study Area. Given the scale of the Project’s potential impacts 
on flora and fauna listed by the EPBC Act, in particular Angophora inopina (Charmhaven 
Apple), Tetratheca juncea (Black-eyed Susan), Giant Barred Frog (Mixophyes iteratus) and 
Spotted-tailed Quoll (Dasyurus maculatus), the Project was deemed to be a controlled action 
under the EPBC Act.   


In recognition of the potential ecological impacts from clearing substantial mitigation and 
amelioration measures have been proposed for the Project.  The mitigation and amelioration 
measures proposed for the Project remain largely unchanged as a result of the Amendment. 
However as a result of the reduction in the disturbance footprint, there has been an 
improvement in the proposed Biodiversity Offset Package.  


When the mitigation and offsetting package is considered, no significant impacts are 
predicted to occur to threatened species as a result of the Amendment, and the Project will 
provide a major ecological benefit in the medium to long term. 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


Flora Acacia bynoeana Bynoe's Wattle E1 V Found in heath and woodland on 
sandy soils. Prefer open, 
sometimes slightly disturbed 
sites such as trail margins, edges 
of roadside spoil mounds and in 
recently burnt patches. 


Suitable habitat present 12 Confirmed High 


Flora Angophora inopina Charmhaven 
Apple 


V V Found in open dry sclerophyll 
woodland of with a dense shrub 
understorey. Occurs on deep 
white sandy soils over 
sandstone, often with some 
gravelly laterite  


Suitable habitat present 426 Confirmed Confirmed 


Flora Caladenia 
tessellata 


Thick Lip Spider 
Orchid 


E1 V Generally found in grassy 
sclerophyll woodland on clay 
loam or sandy soils 


Some potential habitat 
present 


 Low Low 


Flora Callistemon 
linearifolius 


Netted Bottle 
Brush 


V  Grows in dry sclerophyll forest on 
the coast and adjacent ranges 


Suitable habitat present  High High 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


Flora Corunastylis 
insignis (was 
Genoplesium 
insignis) 


Variable Midge 
Orchid 


E4A CE Grows in patches of Themeda 
australis (Kangaroo Grass) 
amongst shrubs and sedges in 
heathland and forest. 


Suitable habitat present 1 High High 


Flora  Corunastylis sp. 
Charmhaven 
(NSW896673) 


  E4A CE Found in low woodland to 
heathland with shrubby 
understorey and ground layer. 
Only known from a single 
location in the 
Gorokan/Charmhaven area.  


Some suitable habitat 
present 


4 Moderate Moderate 


Flora Cryptostylis 
hunteriana 


Leafless Tongue 
Orchid 


V V Grows in dry sclerophyll forest on 
the coast and adjacent ranges 


Suitable habitat present 1 Confirmed High 


Flora Eucalyptus 
camfieldii 


Camfield's 
Stringybark 


V V Poor coastal country in shallow 
sandy soils overlying 
Hawkesbury sandstone. Coastal 
heath mostly on exposed sandy 
ridges.  


Some suitable habitat 
present 


1 Moderate Moderate 


Flora Eucalyptus 
parramattensis 


Eucalyptus 
parramattensis C. 


E2  Found in dry sclerophyll 
woodland on sandy soils in low, 


Some suitable habitat 
present 


100 Moderate Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


subsp. 
parramattensis 


Hall. subsp. 
parramattensis in 
Wyong and Lake 
Macquarie local 
government areas 


often wet sites 


Flora Grevillea parviflora 
subsp. parviflora 


Small-flower 
Grevillea 


V V Grows in sandy or light clay soils 
usually over thin shales. Occurs 
in a range of vegetation types 
from heath and shrubby 
woodland to open forest. 


Suitable habitat present 127 Confirmed Moderate 


Flora Maundia 
triglochinoides 


  V  Grows in swamps or shallow 
freshwater on heavy clay. 


Some suitable habitat 
present 


2 Moderate Unlikely 


Flora Melaleuca 
biconvexa 


Biconvex 
Paperbark 


V V Generally grows in damp places, 
often near streams or low-lying 
areas on alluvial soils of low 
slopes or sheltered aspects 


Suitable habitat present 128 Confirmed Moderate 


Flora Rhizanthella slateri Eastern Australian 
Underground 
Orchid 


V E The species grows in eucalypt 
forest but no informative 
assessment of the likely 


Potential habitat present  Moderate Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


preferred habitat for the species 
is available 


Flora Rutidosis 
heterogama 


Heath Wrinklewort V V Mostly inhabits heath, and is 
often found along disturbed 
roadsides on moist sites with 
granitic substrates in podsolic 
and lithosolic soils. Found in 
open forest and in 
sedgeland/heathland within 
shrubby open forest and 
woodland. 


Some suitable habitat 
present 


74 Moderate Low 


Flora Syzygium 
paniculatum 


Magenta Lilly Pilly E1 V Occurs on gravels, sands, silts 
and clays in riverside gallery 
rainforest and remnants of littoral 
rainforest 


Suitable habitat present 2 High Unlikely 


Flora Tetratheca 
glandulosa 


Glandular Pink-
bell 


V  Associated with shale-sandstone 
transition habitat where shale-
cappings occur over sandstone. 
Occupies ridgetops, upper-


No suitable habitat 
present 


 Unlikely Unlikely 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


slopes and to a lesser extent 
mid-slope sandstone benches. 


Flora Tetratheca juncea Black-eyed Susan V V Found in sandy, occasionally 
moist heath and in dry 
sclerophyll vegetation 
communities. preferred 
substrates are: sandy skeletal 
soil on sandstone, sandy-loam 
soils, low nutrients; and clayey 
soil from conglomerates 


Suitable habitat present  176 Confirmed High 


Flora Thelymitra sp. 
adorata 


Wyong Sun 
Orchid 


E4A CE The species occurs in woodland 
with grassy understorey in well-
drained clay loam or shale 
derived soils 


Suitable habitat present 7 High Low 


Amphibia Crinia tinnula Wallum Froglet V  Only found in acid paperbark 
swamps in the 'wallum' country 
of coastal South East 
Queensland and Northern NSW 


Suitable habitat present 44 Confirmed High 


Amphibia Heleioporus Giant Burrowing V V Inhabits heath, woodland and Suitable habitat present  High Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


australiacus Frog open forest with sandy soils. 
Generally lives in the heath or 
forest and will travel several 
hundred metres to creeks to 
breed. Burrows into deep litter or 
loose soil, emerging to feed or 
breed after rain. 


Amphibia Litoria aurea Green and 
Golden Bell Frog 


E1 V Inhabits marshes, dams and 
stream-sides, particularly those 
containing bullrushes (Typha 
spp.) or spikerushes (Eleocharis 
spp.). 


Suitable habitat present 5 Confirmed Low 


Amphibia Litoria brevipalmata Green-thighed 
Frog 


V  Found in rainforests, wet 
sclerophyll forests and swamp 
forests 


Suitable habitat present 5 Confirmed Low 


Amphibia Litoria littlejohni Littlejohn's Tree 
Frog 


V V Inhabit forest, coastal woodland 
and heath from 100 to 950 m 
above sea level (White & 
Ehmann 1997), but the species 


Suitable habitat present  High Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


is not associated with any 
specific vegetation types 


Amphibia Mixophyes balbus Stuttering Frog E1 V Inhabits rainforest and wet, tall 
open forest.  Requires freshwater 
streams and undisturbed riparian 
vegetation for habitation and 
breeding.   


Some suitable habitat 
present 


20 Moderate Unlikely 


Amphibia Mixophyes iteratus Giant Barred Frog E1 E Inhabit deep, damp leaf litter in 
rainforests, moist eucalypt forest 
and nearby dry eucalypt forest, 
at elevations below 1000 m. 


Suitable habitat present 14 Confirmed Moderate 


Amphibia Pseudophryne 
australis 


Red-crowned 
Toadlet 


V  Inhabits periodically wet drainage 
lines below sandstone ridges that 
often have shale lenses or 
cappings 


No suitable habitat 
present 


 Unlikely Unlikely 


Aves Anthochaera 
phrygia 


Regent 
Honeyeater 


E4A M,CE Patchy distribution in NSW and 
confined to two main breeding 
areas and fragmented woodland.  
Strongly nomadic in response to 


Some suitable habitat 
present 


 Moderate Low 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


blossoming trees.  Inhabit 
temperate woodland and dry 
open forest; generalist foragers 
that occur in Box-Ironbark 
woodland and riparian forests of 
River Sheoak that contain a large 
number of mature trees, high 
canopy cover and mistletoes. 


Aves Botaurus 
poiciloptilus 


Australasian 
Bittern 


E1 E Occurs mainly in densely 
vegetated freshwater wetlands 
and, rarely, in estuaries or tidal 
wetlands 


Some suitable habitat 
present 


2 Moderate Unlikely 


Aves Burhinus grallarius Bush Stone-
curlew 


E1  Inhabits open forests and 
woodlands with a sparse grassy 
groundlayer and fallen timber. 
Nest on the ground in a scrape 
or small bare patch 


Suitable habitat present 4 High Moderate 


Aves Calidris ferruginea Curlew Sandpiper E1 M,CE,C,
J,K 


Generally occupies littoral and 
estuarine habitats, and in New 


No suitable habitat 
present 


 Unlikely Unlikely 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


South Wales is mainly found in 
intertidal mudflats of sheltered 
coasts 


Aves Callocephalon 
fimbriatum 


Gang-gang 
Cockatoo 


V  Generally found in tall mountain 
forests and woodlands, 
particularly in heavily timbered 
and mature wet sclerophyll 
forests. In winter, may occur at 
lower altitudes in drier more open 
eucalypt forests and woodlands, 
and often found in urban areas 


Some suitable habitat 
present 


7 Moderate Moderate 


Aves Calyptorhynchus 
lathami 


Glossy Black-
Cockatoo 


V  Inhabit open forest and 
woodlands in which stands of 
she-oak species, particularly 
Black She-oak, Forest She-oak 
or Drooping She-oak occur. 
Dependent on large hollow-
bearing eucalypts for nest sites. 


Suitable habitat present 33 Confirmed High 


Aves Chthonicola Speckled Warbler V  Typical habitat would include Some marginal habitat  Low Low 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


sagittata large, relatively undisturbed 
remnants of scattered native 
tussock grasses, a sparse shrub 
layer, some eucalypt regrowth 
and an open canopy. 


present 


Aves Daphoenositta 
chrysoptera 


Varied Sittella V  Inhabits eucalypt forests and 
woodlands, especially rough-
barked species and mature 
smooth-barked gums with dead 
branches, mallee and Acacia 
woodland.  


Suitable habitat present 20 Confirmed Moderate 


Aves Dasyornis 
brachypterus 


Eastern Bristlebird E1 E Inhabits low dense vegetation in 
a broad range of habitat types 
including sedgeland, heathland, 
swampland, shrubland, 
sclerophyll forest and woodland, 
and rainforest 


Some potential habitat 
present 


 Unlikely Unlikely 


Aves Ephippiorhynchus 
asiaticus 


Black-necked 
Stork 


E1  Inhabit permanent freshwater 
wetlands including margins of 


Some suitable habitat 
present 


13 Confirmed Unlikely 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


billabongs, swamps, shallow 
floodwaters, and adjacent 
grasslands and savannah 
woodlands; can also be found 
occasionally on inter-tidal 
shorelines, mangrove margins 
and estuaries. 


Aves Epthianura 
albifrons 


White-fronted 
Chat 


  Found predominantly in 
saltmarsh vegetation but also in 
open grasslands and sometimes 
in low shrubs bordering wetland 
areas 


Some marginal habitat 
present 


 Confirmed Unlikely 


Aves Glossopsitta pusilla Little Lorikeet V  Inhabit dry growth and logged 
sclerophyll forests in the eastern 
part of their range, and in 
remnant woodland patches on 
the western slopes.  Show high 
nest site fidelity; use small 
hollows in smooth barked 
eucalypts and riparian trees.  


Suitable habitat present 15 Confirmed High 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


Aves Grantiella picta Painted 
Honeyeater 


V V Inhabits Boree, Brigalow and 
Box-Gum Woodlands and Box-
Ironbark Forests. Specialist 
feeder on the fruits of mistletoes 
growing on woodland eucalypts 
and acacias. Prefers mistletoes 
of the genus Amyema. 


Some marginal habitat 
present 


 Low Low 


Aves Haematopus 
longirostris 


Pied 
Oystercatcher 


E1  Favours intertidal flats of inlets 
and bays, open beaches and 
sandbanks 


No suitable habitat 
present 


 Unlikely Unlikely 


Aves Hieraaetus 
morphnoides 


Little Eagle V  Often seen over woodland and 
forested lands and open country, 
extending into the arid zone. It 
tends to avoid rainforest and 
heavy forest.   


Suitable habitat present 4 Confirmed Moderate 


Aves Irediparra 
gallinacea 


Comb-crested 
Jacana 


V  Inhabits freshwater wetlands with 
abundant floating vegetation, 
such as water-lilies or water 
hyacinth, forming a mat on the 


No suitable habitat 
present 


2 Unlikely Unlikely 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


water surface. 


Aves Ixobrychus 
flavicollis 


Black Bittern V  Inhabits both terrestrial and 
estuarine wetlands, generally in 
areas of permanent water and 
dense vegetation 


Suitable habitat present 3 Confirmed Unlikely 


Aves Limosa limosa Black-tailed 
Godwit 


V M,C,J,K Usually found in sheltered bays, 
estuaries and lagoons but can 
also occur further inland on 
mudflats and in water less than 
10 cm deep, around muddy lakes 
and swamps 


Some marginal habitat 
present 


 Confirmed Low 


Aves Ninox connivens Barking Owl V  Inhabits eucalypt woodland, 
open forest, swamp woodlands 
and, especially in inland areas, 
timber along watercourses. 
Denser vegetation is used 
occasionally for roosting 


Suitable habitat present 2 High Moderate 


Aves Ninox strenua Powerful Owl V  Inhabits a range of vegetation 
types, from woodland and open 


Suitable habitat present 23 Confirmed Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


sclerophyll forest to tall open wet 
forest and rainforest. 


Aves Pandion cristatus Eastern Osprey V  Mostly found in coastal areas but 
occasionally travel inland along 
major rivers. Frequent a variety 
of wetland habitats including 
inshore waters, reefs, bays, 
coastal cliffs, beaches, estuaries, 
mangrove swamps, broad rivers, 
reservoirs and large lakes and 
waterholes 


Some marginal habitat 
present 


1 Low Low 


Aves Petroica boodang Scarlet Robin V  Found in dry eucalypt forests and 
woodlands with open, grassy 
understory with few scattered 
shrubs. Occurs in both mature 
and regrowth vegetation and 
occasionally in male or wet forest 
communities, or in wetlands and 
tea-tree swamps. 


Some marginal habitat 
present 


 Low Low 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


Aves Petroica phoenicea Flame Robin V  Breeds in upland tall moist 
eucalypt forests and woodlands, 
often on ridges and slopes. 
Prefers clearings or areas with 
open understoreys 


Some marginal habitat 
present 


 Low Low 


Aves Ptilinopus regina Rose-crowned 
Fruit-Dove 


V  Occur mainly in sub-tropical and 
dry rainforest and occasionally in 
moist eucalypt forest and swamp 
forest, where fruit is plentiful. 


Some potential habitat 
present 


 Unlikely Unlikely 


Aves Ptilinopus superbus Superb Fruit-Dove V  Inhabits rainforest and similar 
closed forests where it forages 
high in the canopy, eating the 
fruits of many tree species such 
as figs and palms. It may also 
forage in eucalypt or acacia 
woodland where there are fruit-
bearing trees. 


Some potential habitat 
present 


1 Unlikely Unlikely 


Aves Tyto 
novaehollandiae 


Masked Owl V  Lives in dry eucalypt forests and 
woodlands from sea level to 


Suitable habitat present 12 Confirmed Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


1100m.  


Aves Tyto tenebricosa Sooty Owl V  Occurs in rainforest, including 
dry rainforest, subtropical and 
warm temperate rainforest, as 
well as moist eucalypt forests. 


Suitable habitat present 35 Confirmed Low 


Aves 
(Migratory) 


Apus pacificus Fork-tailed Swift  M,C,J,K Non-breeding visitor to all parts 
of Australia. Mostly found over 
dry or open habitats, including 
riparian woodland and tea-tree 
swamps, low scrub, heathland or 
saltmarsh of inland plains 


Some suitable habitat 
present 


3 Moderate Moderate 


Aves 
(Migratory) 


Ardea alba Great Egret  M,C,J Found in a wide range of wetland 
habitats such as swamps, 
marshes; salt lakes and 
mangroves but also frequents 
flooded grasslands, pastures or 
agricultural lands; reservoirs, 
sewage treatment ponds and 
drainage channels 


Suitable habitat present  Confirmed Low 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


Aves 
(Migratory) 


Ardea ibis Cattle Egret  M,C,J Occurs in tropical and temperate 
grasslands, woodlands, 
terrestrial wetlands and cropland 
with poor drainage. 


Suitable habitat present 18 Confirmed Moderate 


Aves 
(Migratory) 


Gallinago 
hardwickii 


Latham's Snipe  M,C,J,K Inhabit permanent and 
ephemeral open, freshwater 
wetlands with low, dense 
vegetation and areas of mud 
which are either exposed or 
beneath a very shallow covering 
of water.  


Some suitable habitat 
present 


3 Confirmed Moderate 


Aves 
(Migratory) 


Haliaeetus 
leucogaster 


White-bellied Sea-
Eagle 


 M,C Australian distribution along the 
coastline; in NSW, also extends 
inland along some of the larger 
waterways. Generally forage 
over large expanses of open 
water, in-shore waters and open 
terrestrial habitats. 


Suitable habitat present 14 Confirmed High 


Aves Hirundapus White-throated  M,C,J,K Non-breeding visitor to Australia. Some suitable habitat 13 Confirmed High 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


(Migratory) caudacutus Needletail Occur over most types of habitat, 
particularly above wooded areas 
including open forest and 
rainforest, between trees or in 
clearings and below the canopy.  
Less commonly recorded flying 
above woodland and treeless 
areas, such as grassland or 
swamps. 


present 


Aves 
(Migratory) 


Lathamus discolor Swift Parrot E1 M,CE Inhabit open eucalypt forests and 
woodlands, including box–
ironbark communities, and 
farmland with remnant patches of 
eucalypt woodland.   


Suitable habitat present 2 High High 


Aves 
(Migratory) 


Merops ornatus Rainbow Bee-
eater 


 M,J Inhabit heathland, open forests 
and woodlands, shrublands, and 
various cleared or semi-cleared 
habitats, including farmland and 
areas of human habitation.  
Often occur in open, cleared or 


Suitable habitat present 1 High High 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


lightly-timbered areas located in 
close proximity to permanent 
water. 


Aves 
(Migratory) 


Monarcha 
melanopsis 


Black-faced 
Monarch 


 M,B Inhabit rainforests, eucalypt 
woodlands, coastal scrub and 
damp gullies, and open 
woodland when migrating.   


Suitable habitat present  Confirmed Moderate 


Aves 
(Migratory) 


Myiagra 
cyanoleuca 


Satin Flycatcher  M,B Inhabit heavily vegetated gullies 
in eucalypt-dominated forests 
and taller woodlands, and on 
migration, occur in coastal 
forests, woodlands, mangroves 
and drier woodlands and open 
forests 


Some suitable habitat 
present 


 Moderate Moderate 


Aves 
(Migratory) 


Plegadis falcinellus Glossy Ibis  C Generally found near shallow 
waters of swamps, lakes 
floodplains and ricefields, mostly  
in well-vegetated wetlands 


Some marginal habitat 
present 


1 Confirmed Moderate 


Aves Rhipidura rufifrons Rufous Fantail  M,B Found in rainforest, dense wet Suitable habitat present  Confirmed Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


(Migratory) eucalypt and monsoon forests, 
paperbark and mangrove 
swamps and riverside vegetation 


Aves 
(Migratory) 


Rostratula australis Australian Painted 
Snipe 


E1 E Inhabits fringes of shallow inland 
wetlands, swamps, dams and 
nearby marshy areas where 
there is a cover of grasses, 
lignum, low scrub or open timber.  


Some suitable habitat 
present 


 Moderate Low 


Mammalia Cercartetus nanus Eastern Pygmy-
possum 


V  Broad range of habitats from 
rainforest through sclerophyll 
(including Box-Ironbark) forest 
and woodland to heath, but in 
most areas woodlands and heath 
appear to be preferred. 


Suitable habitat present 2 Confirmed Moderate 


Mammalia Chalinolobus 
dwyeri 


Large-eared Pied 
Bat 


V V Inhabit well-timbered areas 
containing gullies.  High site 
fidelity and roost in caves, 
crevices in cliffs and old mine 
workings frequenting low to mid-


Suitable habitat present 3 High Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


elevation dry open forest and 
woodland close to these 
features. 


Mammalia Dasyurus 
maculatus 


Spotted-tailed 
Quoll 


V E Inhabits a range of habitat types, 
including rainforest, open forest, 
woodland, coastal heath and 
inland riparian forest, from the 
sub-alpine zone to the coastline.  
Use hollow-bearing trees, logs, 
caves, crevices and rocky cliff-
faces as den sites. 


Suitable habitat present 5 Confirmed Moderate 


Mammalia Falsistrellus 
tasmaniensis 


Eastern False 
Pipistrelle 


V  Prefers moist habitats, with trees 
taller than 20 m. Generally roosts 
in eucalypt hollows. 


Suitable habitat present 21 Confirmed High 


Mammalia Isoodon obesulus 
obesulus 


Southern Brown 
Bandicoot 
(eastern) 


E1 E Generally only found in heath or 
open forest with a heathy 
understorey on sandy or friable 
soils 


No suitable habitat 
present 


 Unlikely Unlikely 


Mammalia Kerivoula Golden-tipped Bat V  Typically inhabit rainforest and Suitable habitat present 12 Confirmed High 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


papuensis adjacent wet and dry sclerophyll 
forest up to 1000m; also 
recorded in tall open forest, 
Casuarina-dominated riparian 
forest and coastal Melaleuca 
forests.  Roost mainly in 
rainforest gullies on small first- 
and second-order streams in 
abandoned hanging nests, tree 
hollows, dense foliage and 
epiphytes. 


Mammalia Miniopterus 
australis 


Little Bentwing-bat V  Inhabit well timbered areas 
including rainforest, wet and dry 
sclerophyll forest, Melaleuca 
swamps and coastal forests. 
Roost in caves, artificial 
structures and tree hollows. 


Suitable habitat present 34 Confirmed High 


Mammalia Miniopterus 
schreibersii 
oceanensis 


Eastern Bentwing-
bat 


V  Caves are the primary roosting 
habitat, but also use derelict 
mines, storm-water tunnels, 


Suitable habitat present 43 Confirmed Moderate 







 
 


CUMBERLAND ECOLOGY © - WALLARAH 2 COAL PROJECT 
A.23 


FINAL     HANSEN BAILEY 


14 JUNE 2016 


 


Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


buildings and other man-made 
structures 


Mammalia Mormopterus 
norfolkensis 


Eastern Freetail-
bat 


V  Occurs in dry sclerophyll forest 
and woodland east of the Great 
Dividing Range. Roosts mainly in 
tree hollows but will also roost 
under bark or in man-made 
structures 


Suitable habitat present 30 Confirmed High 


Mammalia Myotis macropus Southern Myotis V  Fishing bat that occurs in 
habitats near water, including 
mangroves, paperbark swamps, 
riverine monsoon forest, 
rainforest, wet and dry 
sclerophyll forest, open 
woodland and River red gum 
woodland. 


Suitable habitat present 20 Confirmed High 


Mammalia Petaurus australis Yellow-bellied 
Glider 


V  Inhabit tall mature eucalypt forest 
generally in areas with high 
rainfall and nutrient rich soils.  


Suitable habitat present 81 Confirmed Moderate 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


Highly mobile with large home 
ranges (20-85 ha) to encompass 
dispersed and seasonally 
variable forage resources. 


Mammalia Petaurus 
norfolcensis 


Squirrel Glider V  Inhabit mature or old growth Box, 
Box-Ironbark woodlands and 
River Red Gum forest west of the 
Great Dividing Range and 
Blackbutt-Bloodwood forest with 
heath understorey in coastal 
areas.  Prefers mixed species 
stands with a shrub or Acacia 
midstorey. 


Suitable habitat present 62 Confirmed Moderate 


Mammalia Petrogale 
penicillata 


Brush-tailed Rock-
wallaby 


E1 V Inhabit rocky escarpments, 
outcrops and cliffs with a 
preference for complex 
structures with fissures, caves 
and ledges facing north. 


No suitable habitat 
present 


 Unlikely Unlikely 


Mammalia Phascolarctos Koala V V Inhabit eucalypt woodlands and Suitable habitat present 10 High Low 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


cinereus forests.  Feed on the foliage of 
more than 70 eucalypt species 
and 30 non-eucalypt species, but 
in any one area will select 
preferred browse species.   


Mammalia Potorous tridactylus Long-nosed 
Potoroo 


V V Inhabits dry/wet sclerophyll 
forests or coastal heaths with 
dense understorey and 
occasional open areas  


Some potential habitat 
present 


 Low Low 


Mammalia Pseudomys 
novaehollandiae 


New Holland 
Mouse 


 V Inhabit open heathland, open 
woodland with a heathland 
understorey and vegetated sand 
dunes in coastal areas and up to 
100 km inland on sandstone 
country. 


No suitable habitat 
present 


 Unlikely Unlikely 


Mammalia Pseudomys 
gracilicaudatus 


Eastern Chestnut 
Mouse 


V  Occur in heathland and more 
common in dense, wet heath and 
swamps.  


Some suitable habitat 
present 


2 Moderate Low 


Mammalia Pteropus Grey-headed V V Occur in subtropical and Suitable habitat present 33 Confirmed High 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


poliocephalus Flying-fox temperate rainforests, tall 
sclerophyll forests and 
woodlands, heaths and swamps 
as well as urban gardens and 
cultivated fruit crops 


Mammalia Saccolaimus 
flaviventris 


Yellow-bellied 
Sheathtail-bat 


V  Roosts singly or in small groups 
in tree hollows and buildings; in 
treeless areas they are known to 
utilise mammal burrows.  Forage 
in most habitats and appear to 
defend aerial territories. 


Suitable habitat present 4 Confirmed Moderate 


Mammalia Scoteanax 
rueppellii 


Greater Broad-
nosed Bat 


V  Inhabit cool temperate to tropical 
moist forests, woodland and 
rainforest. Prefer moist gullies 
within mature coastal forest or 
rainforest. May roost in tree 
hollows and buildings. 


Suitable habitat present 30 Confirmed High 


Reptilia Hoplocephalus 
bungaroides 


Broad-headed 
Snake 


E1 V Inhabits rock crevices and under 
flat sandstone rocks on exposed 


No suitable habitat 
present 


 Unlikely Unlikely 
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Table A.1 Likelihood of Occurrence of Threatened and Migratory Species within the Addendum Study area and Study Area 


Class Scientific Name Common Name TSC 
Act 


EPBC 
Act 


Habitat requirements Habitat availability BioNet 
Records 
(10 km 
radius) 


Likelihood of 
occurrence 
(Study Area) 


Likelihood 
of 


occurrence 
(Addendum 
Study Area) 


cliff edges during autumn, winter 
and spring.  Moves from the 
sandstone rocks to shelters in 
hollows in large trees within 200 
m of escarpments in summer.  


Reptilia Hoplocephalus 
stephensii 


Stephens' Banded 
Snake 


V  Partly tree-dwelling snake that 
inhabits rainforest and eucalypt 
forests and rocky areas up to 
950 m in altitude. Nocturnal, and 
shelters between loose bark and 
tree trunks, amongst vines, or in 
hollow trunks limbs, rock 
crevices or under slabs during 
the day. 


Some suitable habitat 
present 


1 Moderate Unlikely 


Insecta Petalura gigantea Giant Dragonfly E1  Live in permanent swamps and 
bogs with some free water and 
open vegetation. 


No suitable habitat 
present 


 Unlikely Unlikely 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Acacia brownii Native 
 


+ 
   


Acacia decurrens Native 
  


+ 
 


+ 


Acacia falcata Native 
 


+ 
   


Acacia floribunda Native 
    


+ 


Acacia implexa Native 
 


+ + 
  


Acacia irrorata subsp. irrorata Native 
 


+ 
  


+ 


Acacia linifolia Native 
    


+ 


Acacia longifolia subsp. longifolia Native 
 


+ 
 


+ + 


Acacia myrtifolia Native + 
    


Acacia podalyriifolia Native 
    


+ 


Acacia schinoides Native 
 


+ 
   


Acacia sp.  Native 
   


+ 
 


Acacia suaveolens Native 
 


+ + + + 


Acacia terminalis subsp. longiaxialis Native 
 


+ 
   


Acacia ulicifolia Native 
 


+ 
  


+ 


Acrotriche divaricata Native 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Actinotus helianthi Native 
 


+ 
   


Actinotus minor Native 
 


+ + + + 


Adiantum aethiopicum Native 
 


+ + + + 


Adiantum formosum Native 
 


+ 
   


Adiantum hispidulum Native 
 


+ + 
  


Ageratina adenophora Exotic 
 


+ 
 


+ + 


Allocasuarina littoralis Native 
 


+ + + + 


Allocasuarina paludosa? Native + 
    


Allocasuarina torulosa Native 
 


+ + + 
 


Allocasuarina verticillata Native 
    


+ 


Anagallis arvensis* Exotic 
 


+ + 
  


Andropogon virginicus* Exotic 
 


+ + + + 


Angophora costata Native 
 


+ + + + 


Angophora floribunda Native 
 


+ 
 


+ + 


Angophora inopina Native 
 


+ + + + 


Anisopogon avenaceus Native 
 


+ 
  


+ 


Aotus sp.  Native 
   


+ 
 


Araujia sericifera Exotic 
    


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Aristida ramosa Native 
   


+ + 


Aristida sp.  Native 
   


+ 
 


Aristida vagans Native 
 


+ 
 


+ + 


Aristida warburgii Native 
 


+ 
 


+ 
 


Arthrochilus prolixus Native 
 


+ 
  


+ 


Arthropodium minus Native 
 


+ 
   


Arthropodium sp.  Native 
   


+ 
 


Asplenium australasicum Native 
 


+ 
  


+ 


Aster subulatus Exotic 
   


+ 
 


Astrotricha latifolia Native 
 


+ 
   


Austrodanthonia setacea Native 
 


+ 
   


Austrodanthonia sp Native 
  


+ + 
 


Austrodanthonia tenuior Native 
 


+ + 
  


Austrostipa pubescens Native 
 


+ + + + 


Austrostipa ramosissima Native 
 


+ 
   


Austrostipa scabra subsp. falcata Native 
 


+ 
   


Austrostipa sp Native 
   


+ 
 


Austrostipa verticillata Native 
 


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Axonopus fissifolius* Exotic 
 


+ + + + 


Azolla pinnata Native 
  


+ 
  


Backhousia myrtifolia Native 
 


+ 
   


Baeckea diosmifolia Native 
 


+ 
  


+ 


Baeckea sp. Native 
    


+ 


Banksia cunninghamii ssp. cunninghamii Native + 
  


+ 
 


Banksia marginata Native 
    


+ 


Banksia oblongifolia Native 
 


+ + + + 


Banksia robur Native + 
   


+ 


Banksia serrata Native 
 


+ 
   


Banksia spinulosa Native + + 
 


+ 
 


Bauera rubioides Native + 
   


+ 


Baumea articulata Native + 
    


Baumea juncea Native 
  


+ 
  


Baumea rubiginosa Native + 
    


Baumea sp.  Native 
   


+ 
 


Bidens pilosa* Exotic + 
  


+ + 


Billardiera scandens Native 
 


+ + + + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Blandfordia grandiflora Native 
 


+ 
   


Blandfordia nobilis Native 
    


+ 


Blechnum ambiguum Native + 
    


Blechnum aspera Native 
  


+ 
  


Boronia polygalifolia Native 
 


+ 
 


+ + 


Bossiaea ensata Native 
 


+ 
   


Bossiaea heterophylla Native 
 


+ 
 


+ 
 


Bossiaea obcordata Native 
 


+ + + 
 


Bossiaea prostrata Native 
 


+ 
 


+ + 


Bossiaea rhombifolia subsp. rhombifolia Native 
 


+ 
   


Bossiaea scolopendria Native + 
    


Brachyloma daphnoides Native 
   


+ 
 


Brachyscome linearifolia Native 
 


+ 
   


Breynia oblongifolia Native 
 


+ + + + 


Briza maxima Exotic 
    


+ 


Briza minor* Exotic 
  


+ 
  


Briza sp Exotic 
   


+ 
 


Briza subaristata Exotic 
  


+ 
 


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Brunoniella australis Native 
 


+ 
 


+ 
 


Brunoniella pumilio Native 
 


+ 
 


+ 
 


Brunoniella sp.  Native 
   


+ 
 


Burchardia umbellata Native 
 


+ + + 
 


Bursaria longisepala Native 
 


+ 
   


Bursaria spinosa Native 
 


+ 
 


+ 
 


Caesia parviflora var. parviflora Native 
 


+ 
  


+ 


Caesia parviflora var. vittata Native 
 


+ 
   


Caladenia catenata Native 
 


+ 
   


Callistemon citrinus Native 
 


+ 
   


Callistemon linearis Native 
 


+ + + + 


Callistemon salignus Native 
 


+ + 
  


Callistemon shiressii Native 
 


+ + 
  


Calochilus paludosus Native 
 


+ 
   


Calochilus robertsonii Native 
 


+ 
   


Calochlaena dubia Native 
 


+ 
 


+ 
 


Carex appressa Native 
  


+ 
  


Carex inversa Native 
    


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Carex longebrachiata Native 
  


+ 
  


Cassinia uncata Native 
 


+ 
   


Cassytha glabella f. glabella Native 
 


+ 
 


+ + 


Casuarina glauca Native 
    


+ 


Caustis flexuosa Native + 
    


Centaurium tenuiflorum* Exotic 
  


+ 
 


+ 


Centella asiatica Native 
 


+ + + + 


Centella cordifolia Native 
 


+ 
   


Centella hydro Native 
   


+ 
 


Cerastium glomeratum Exotic 
   


+ 
 


Ceratopetalum apetalum Native 
 


+ 
   


Ceratopetalum gummiferum Native 
 


+ 
 


+ 
 


Cheilanthes sieberi Native 
 


+ + 
 


+ 


Chloris gayana Exotic 
    


+ 


Choricarpia leptopetala Native 
 


+ + 
  


Chorizandra cymbaria Native 
 


+ 
   


Chorizema sp. Native 
    


+ 


Chrysanthemoides monilifera* Exotic 
 


+ 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Cinnamomum camphora* Exotic 
  


+ 
 


+ 


Cirsium vulgare* Exotic 
  


+ 
  


Cissus antarctica Native 
 


+ + 
  


Cissus hypoglauca Native 
 


+ + 
  


Citriobatus pauciflorus Native + 
 


+ 
  


Claoxylon australe Native 
 


+ 
   


Clematis aristata Native + 
   


+ 


Clematis glycinoides Native 
   


+ + 


Clerodendrum tomentosum Native 
 


+ 
   


Comesperma ericinum Native 
 


+ + + + 


Comesperma sphaerocarpum Native 
 


+ 
   


Commelina cyanea Native 
  


+ 
  


Commersonia fraseri Native 
 


+ 
   


Conospermum ericifolium Native 
    


+ 


Conyza bonariensis Exotic 
  


+ + 
 


Conyza sp.* Exotic + 
    


Conyza sumatrensis Exotic 
    


+ 


Cortaderia selloana* Exotic 
    


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Corymbia gummifera Native 
 


+ + + + 


Corymbia maculata Native 
 


+ + + + 


Cotula coronopifolia* Exotic 
 


+ 
   


Cryptandra ericoides Native + 
    


Cryptostylis erecta Native 
 


+ 
   


Cryptostylis hunteriana Native 
 


+ 
   


Cryptostylis sp. Native 
   


+ 
 


Cryptostylis subulata Native 
 


+ 
 


+ + 


Cyathea australis Native 
   


+ 
 


Cyathochaeta diandra Native 
 


+ + + + 


Cymbidium sp. Native 
    


+ 


Cymbidium suave Native 
 


+ 
 


+ 
 


Cymbopogon refractus Native 
 


+ + 
 


+ 


Cynodon dactylon* Exotic 
 


+ + + + 


Cyperus brevifolius* Exotic 
  


+ + 
 


Cyperus caespiticius Native 
  


+ 
  


Cyperus eragrostis Exotic 
  


+ 
 


+ 


Cyperus gracilis Native 
    


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Cyperus polystachyos Native + 
 


+ + 
 


Dampiera stricta Native 
 


+ + + + 


Daviesia genistifolia Native + 
   


+ 


Daviesia leptophylla  Native 
    


+ 


Daviesia squarrosa Native 
 


+ + + 
 


Daviesia ulicifolia subsp. ulicifolia Native 
 


+ + + 
 


Daviesia umbellulata Native 
 


+ 
   


Dendrophthoe vitellina Native 
 


+ + 
  


Desmodium rhytidophyllum Native 
 


+ + + 
 


Deyeuxia parviseta var. parviseta Native 
 


+ 
   


Deyeuxia quadriseta Native 
 


+ 
   


Dianella caerulea var. assera Native 
 


+ 
   


Dianella caerulea var. caerulea Native 
 


+ 
 


+ + 


Dianella caerulea var. producta Native + 
  


+ + 


Dianella longifolia  Native 
   


+ 
 


Dianella revoluta var. revoluta Native 
 


+ + + + 


Dichelachne micrantha Native 
 


+ + + + 


Dichelachne rara Native 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Dichondra repens Native 
 


+ 
 


+ 
 


Dichopogon fimbriatus Native + 
    


Digitaria diffusa Native 
 


+ 
 


+ 
 


Digitaria parviflora Native + 
  


+ 
 


Digitaria ramularis Native 
 


+ 
   


Digitaria sp.  Native 
   


+ 
 


Dillwynia glaberrima Native + 
    


Dillwynia parviflora Native 
  


+ 
  


Dillwynia retorta Native 
 


+ + + 
 


Dillwynia sp  Native 
   


+ 
 


Dioscorea transversa Native 
 


+ + 
  


Diospyros australis Native 
 


+ + 
  


Diploglottis cunninghamii Native 
 


+ 
   


Dipodium punctatum Native 
 


+ 
  


+ 


Diuris alba Native 
 


+ 
   


Diuris aurea Native 
 


+ 
   


Dodonaea triquetra Native 
 


+ 
 


+ + 


Doodia aspera Native 
 


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Drosera auriculata Native 
 


+ 
   


Drosera peltata Native + 
  


+ 
 


Drosera pygmaea Native 
  


+ 
  


Drosera spatulata Native 
   


+ + 


Echinopogon caespitosus var. caespitosus Native 
 


+ + + + 


Echinopogon ovatus Native 
 


+ 
 


+ 
 


Elaeocarpus reticulatus Native + 
 


+ + 
 


Eleocharis sphacelata Native 
  


+ 
  


Embelia australiana Native 
 


+ 
   


Empodisma minus Native 
 


+ 
 


+ + 


Entolasia marginata Native 
    


+ 


Entolasia stricta Native 
 


+ + + + 


Epacris microphylla Native 
 


+ + + + 


Epacris obtusifolia Native + 
   


+ 


Epacris pulchella Native 
 


+ + + + 


Epaltes australis Native 
 


+ 
   


Epaltes sp Native 
  


+ + 
 


Eragrostis brownii Native 
 


+ 
 


+ + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Eragrostis curvula Exotic 
    


+ 


Eragrostis leptostachya Native 
 


+ 
   


Eragrostis sp. Native 
  


+ + 
 


Eucalyptus acmenoides Native 
 


+ + 
 


+ 


Eucalyptus amplifolia subsp. amplifolia Native 
 


+ 
   


Eucalyptus capitellata Native 
 


+ + + + 


Eucalyptus deanei Native 
 


+ + 
  


Eucalyptus fergusonii subsp. dorsiventralis Native 
 


+ 
   


Eucalyptus fibrosa Native 
 


+ 
 


+ 
 


Eucalyptus globoidea Native 
 


+ 
 


+ 
 


Eucalyptus haemastoma Native 
 


+ + + + 


Eucalyptus paniculata Native 
  


+ 
  


Eucalyptus pilularis Native 
 


+ 
 


+ + 


Eucalyptus placita Native 
 


+ 
   


Eucalyptus punctata Native 
 


+ 
   


Eucalyptus racemosa Native 
 


+ 
   


Eucalyptus resinifera subsp. resinifera Native 
 


+ + + 
 


Eucalyptus robusta Native 
 


+ + + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Eucalyptus saligna Native 
 


+ + 
  


Eucalyptus siderophloia Native 
 


+ 
   


Eucalyptus signata Native 
   


+ 
 


Eucalyptus tereticornis Native 
  


+ 
  


Eucalyptus umbra Native 
 


+ 
 


+ 
 


Euchiton sp. Native 
  


+ 
  


Eustrephus latifolius Native 
 


+ 
 


+ 
 


Exocarpus cupressiformis Native 
   


+ + 


Fimbristylis dichotoma Native 
   


+ + 


Gahnia aspera Native 
  


+ 
  


Gahnia clarkei Native 
 


+ + + + 


Gahnia radula Native 
 


+ 
   


Gahnia sieberiana Native + 
  


+ 
 


Gahnia sp. Native 
   


+ 
 


Gamochaeta americana Exotic 
    


+ 


Gamochaeta purpurea (formerly Gnaphalium 
americanum) Exotic   


+ 
  


Geitonoplesium cymosum Native 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Genoplesium archeri Native 
    


+ 


Genoplesium fimbriatum Native 
 


+ 
   


Gleichenia dicarpa Native 
 


+ + + + 


Glochidion ferdinandi Native 
 


+ + + + 


Glycine clandestina Native 
 


+ 
 


+ + 


Glycine microphylla Native 
 


+ + + + 


Glycine tabacina Native 
 


+ 
 


+ + 


Gnaphalium sp. Native 
  


+ + 
 


Gompholobium glabratum Native 
 


+ 
   


Gompholobium grandiflorum Native + 
  


+ 
 


Gompholobium huegelii Native 
    


+ 


Gompholobium latifolium Native 
 


+ 
   


Gompholobium pinnatum Native 
 


+ + + + 


Gonocarpus micranthus Native 
 


+ + + + 


Gonocarpus tetragynus Native 
 


+ + + + 


Gonocarpus teucrioides Native + 
    


Goodenia bellidifolia subsp. bellidifolia Native 
 


+ + + 
 


Goodenia hederacea subsp. hederacea Native 
 


+ 
 


+ + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Goodenia heterophylla subsp. heterophylla Native 
 


+ + + 
 


Goodenia paniculata Native + 
   


+ 


Grevillea parviflora subsp. parviflora Native 
 


+ 
   


Grevillea sericea subsp. sericea Native 
 


+ 
 


+ + 


Grevillea speciosa Native + 
 


+ 
  


Guioa semiglauca Native 
  


+ 
  


Gymnostachys anceps Native 
 


+ + 
  


Haemodorum planifolium Native + 
   


+ 


Haemodorum sp. Native 
    


+ 


Hakea bakeriana Native 
 


+ 
   


Hakea dactyloides Native + 
  


+ + 


Hakea laevipes subsp. laevipes Native 
 


+ + + 
 


Hakea sericea Native 
 


+ 
 


+ + 


Hakea teretifolia Native + 
 


+ + + 


Hardenbergia violacea Native 
 


+ 
 


+ + 


Hemarthria uncinata var. uncinata Native 
 


+ + + 
 


Hibbertia aspera subsp. aspera Native 
 


+ 
 


+ 
 


Hibbertia dentata Native 
 


+ 
 


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Hibbertia empetrifolia subsp. empetrifolia Native 
 


+ 
  


+ 


Hibbertia obtusifolia Native 
  


+ 
  


Hibbertia pedunculata Native 
 


+ 
   


Hibbertia riparia Native 
  


+ 
 


+ 


Hibbertia rufa Native + 
    


Hibbertia scandens Native 
 


+ 
 


+ 
 


Hibbertia sp. Native 
   


+ + 


Hibbertia vestita Native 
 


+ 
   


Hibiscus heterophyllus subsp. heterophyllus Native 
 


+ 
   


Hovea linearis Native 
 


+ 
   


Hovea purpurea Native + 
    


Hybanthus monopetalus Native 
 


+ 
 


+ + 


Hydrocotyle laxiflora Native 
 


+ 
   


Hydrocotyle peduncularis Native 
   


+ 
 


Hydrocotyle sibthorpioides Native 
 


+ 
   


Hydrocotyle tripartita Native 
 


+ 
   


Hypericum gramineum Native 
 


+ + + 
 


Hypericum japonicum Native 
  


+ + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Hypochaeris radicata* Exotic 
 


+ + + + 


Imperata cylindrica Native 
 


+ + + + 


Ischaemum australe Native 
    


+ 


Isopogon anemonifolius Native 
 


+ 
 


+ + 


Isopogon anethifolius Native 
   


+ 
 


Joycea pallida Native 
 


+ 
   


Juncus bufonius Native 
   


+ 
 


Juncus cognatus* Exotic 
 


+ + + 
 


Juncus continuus Native 
 


+ + 
  


Juncus kraussii Native 
  


+ 
  


Juncus planifolius Native + 
 


+ 
  


Juncus prismocarpus Native + 
    


Juncus sp Native 
  


+ + 
 


Juncus subsecundus Native 
 


+ 
   


Kunzea ambigua Native 
 


+ + + + 


Kunzea capitata Native 
 


+ 
   


Lachnagrostis filiformis Native 
 


+ 
  


+ 


Lachnagrostis sp. Native 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Lagenophora stipitata Native 
 


+ 
 


+ 
 


Lambertia formosa Native 
 


+ + + + 


Lantana camara* Exotic 
 


+ 
  


+ 


Laxmannia gracilis Native 
 


+ 
 


+ 
 


Lepidosperma concavum Native 
 


+ 
 


+ + 


Lepidosperma elatius Native 
 


+ 
   


Lepidosperma filiforme  Native 
   


+ 
 


Lepidosperma gunnii Native 
 


+ 
   


Lepidosperma laterale Native 
 


+ 
 


+ + 


Lepidosperma quadrangulatum Native + 
    


Lepidosperma sp. Native 
   


+ + 


Lepidosperma urophorum Native 
  


+ 
  


Leptocarpus tenax Native + 
   


+ 


Leptospermum continentale Native + 
  


+ + 


Leptospermum juniperinum Native 
 


+ + + + 


Leptospermum laevigatum Native + 
    


Leptospermum petersonii Native 
 


+ 
   


Leptospermum polygalifolium Native 
 


+ + + + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Leptospermum sp  Native 
   


+ 
 


Leptospermum trinervium Native 
 


+ + + + 


Lepyrodia muelleri Native 
 


+ 
 


+ 
 


Lepyrodia scariosa Native 
 


+ + + + 


Lepyrodia sp. Native 
    


+ 


Leucopogon attenuatus Native 
 


+ 
   


Leucopogon esquamatus Native 
 


+ + 
 


+ 


Leucopogon juniperinus Native 
  


+ 
  


Leucopogon lanceolatus var. lanceolatus Native 
 


+ + 
  


Leucopogon microphyllus Native + 
  


+ + 


Leucopogon muticus  Native 
   


+ 
 


Leucopogon virgatus Native 
    


+ 


Ligustrum lucidum Exotic 
    


+ 


Ligustrum sinense Exotic 
    


+ 


Lindsaea linearis Native 
 


+ + + + 


Lindsaea microphylla Native 
 


+ + + 
 


Lissanthe strigosa subsp. strigosa Native 
 


+ 
 


+ 
 


Lissanthe strigosa subsp. subulata Native 
 


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Livistona australis Native 
 


+ 
   


Lobelia anceps Native 
 


+ + 
  


Lobelia gibbosa Native 
 


+ 
   


Lobelia sp. Native 
  


+ 
  


Logania albiflora Native 
 


+ 
   


Logania pusilla Native 
 


+ 
   


Lolium rigidum Exotic 
    


+ 


Lomandra confertifolia subsp. pallida Native 
 


+ 
   


Lomandra confertifolia subsp. rubiginosa Native + 
    


Lomandra cylindrica Native 
 


+ 
   


Lomandra filiformis subsp. coriacea Native 
 


+ 
   


Lomandra filiformis subsp. filiformis Native 
 


+ + + 
 


Lomandra glauca Native 
 


+ + 
 


+ 


Lomandra longifolia Native 
 


+ + + + 


Lomandra multiflora subsp. multiflora Native 
 


+ + + + 


Lomandra obliqua Native 
 


+ 
 


+ + 


Lomatia silaifolia Native 
 


+ 
   


Lotus corniculatus* Exotic 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Ludwigia peploides Native 
  


+ 
  


Macrozamia flexuosa Native 
 


+ 
   


Macrozamia reducta Native 
 


+ 
   


Macrozamia spiralis Native + 
    


Marsdenia flavescens Native 
 


+ 
   


Maytenus silvestris Native 
 


+ + + 
 


Melaleuca decora Native 
 


+ 
 


+ 
 


Melaleuca erubescens Native 
 


+ 
   


Melaleuca linariifolia Native 
 


+ + + + 


Melaleuca nodosa Native 
 


+ + + + 


Melaleuca quinquenervia Native 
  


+ 
 


+ 


Melaleuca sieberi Native 
 


+ + + + 


Melaleuca sp. Native 
    


+ 


Melaleuca styphelioides Native 
 


+ + 
  


Melaleuca thymifolia Native 
 


+ 
 


+ + 


Melichrus procumbens Native 
 


+ 
   


Melichrus urceolatus Native 
   


+ 
 


Melicope micrococca Native 
 


+ + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Microlaena stipoides Native 
 


+ + + + 


Micromyrtus ciliata Native 
   


+ 
 


Mirbelia rubiifolia Native 
 


+ + + + 


Mitrasacme polymorpha Native 
 


+ + + 
 


Monotoca scoparia Native 
 


+ + 
  


Morinda jasminoides Native 
 


+ + + 
 


Myrsine variabilis Native 
  


+ 
  


Notelaea longifolia f. longifolia Native 
 


+ 
 


+ 
 


Rytidosperma longifolium Native 
 


+ 
   


Ochna serrulata Exotic 
    


+ 


Olearia tomentosa Native 
  


+ 
  


Opercularia diphylla Native 
 


+ 
 


+ + 


Opercularia sp  Native 
   


+ 
 


Opercularia varia Native 
 


+ 
 


+ 
 


Oplismenus aemulus Native 
  


+ 
  


Oplismenus imbecillis Native 
 


+ 
 


+ 
 


Orthoceras strictum Native 
 


+ 
   


Ottelia ovalifolia ssp ovalifolia Native 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Oxalis exilis Native 
   


+ 
 


Oxalis perennans Native 
 


+ 
 


+ + 


Ozothamnus diosmifolius Native + 
  


+ + 


Pandorea pandorana Native 
 


+ + 
 


+ 


Panicum bicolor Native + 
    


Panicum effusum Native 
    


+ 


Panicum simile Native 
 


+ + + + 


Parsonsia straminea Native 
 


+ + + + 


Paspalidium aversum Native 
 


+ 
   


Paspalidium distans Native 
 


+ + + + 


Paspalum dilatatum Exotic 
  


+ + + 


Paspalum orbiculare Native + 
    


Paspalum quadrifarium Exotic 
    


+ 


Paspalum radiatum Native + 
    


Paspalum urvillei* Exotic 
 


+ 
  


+ 


Passiflora edulis* Exotic 
 


+ 
   


Patersonia glabrata Native 
 


+ 
 


+ 
 


Patersonia longifolia Native + 
   


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Patersonia sericea Native 
 


+ + + + 


Patersonia sp. Native 
    


+ 


Pellaea falcata Native 
 


+ 
  


+ 


Pellaea paradoxa Native 
  


+ 
  


Pennisetum clandestinum Exotic 
   


+ 
 


Persicaria hydropiper Native 
  


+ 
  


Persicaria lapathifolia Native 
  


+ 
  


Persicaria praetermissa Native 
  


+ 
  


Persoonia levis Native 
 


+ 
 


+ + 


Persoonia linearis Native 
 


+ + + + 


Petrophile pulchella Native 
 


+ + + + 


Petrophile sessilis Native 
   


+ 
 


Petrophile sp. Native + 
    


Phragmites australis Native + 
    


Philydrum lanuginosum Native + 
 


+ 
  


Phyllanthus hirtellus Native 
 


+ 
   


Pimelea linifolia subsp. linifolia Native 
 


+ + + + 


Pinus radiata Exotic 
    


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Pittosporum multiflorum Native 
 


+ 
   


Pittosporum revolutum Native 
  


+ 
 


+ 


Pittosporum sp Native 
  


+ 
  


Pittosporum undulatum Native 
 


+ 
  


+ 


Plantago lanceolata* Exotic 
  


+ + + 


Platysace ericoides Native 
 


+ 
   


Platysace lanceolata Native + 
    


Platysace linearifolia Native 
 


+ 
   


Plectranthus parviflorus Native 
 


+ 
   


Plinthanthesis paradoxa Native 
 


+ 
   


Poa affinis Native 
 


+ 
 


+ 
 


Poa annua* Exotic 
  


+ 
  


Poa labillardierei var. labillardierei Native 
 


+ + 
  


Poa sieberiana Native 
   


+ 
 


Poa sp Native 
    


+ 


Podolobium ilicifolium Native 
 


+ 
   


Podolobium scandens Native 
 


+ 
   


Podolobium sp Native 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Polygala sp Exotic 
  


+ 
  


Polymeria calycina Native 
 


+ 
 


+ 
 


Polypogon monspeliensis* Exotic + 
    


Polyscias sambucifolia Native + 
 


+ + + 


Polystichum australiense Native 
 


+ 
  


+ 


Pomaderris sp Native 
   


+ 
 


Pomax umbellata Native 
 


+ 
   


Poranthera ericifolia Native 
 


+ 
  


+ 


Prasophyllum elatum Native 
 


+ 
  


+ 


Pratia purpurascens Native 
 


+ 
 


+ 
 


Pseuderanthemum variabile Native 
  


+ + 
 


Psilotum nudum Native 
    


+ 


Pteridium esculentum Native 
 


+ + + + 


Pterostylis sp Native 
   


+ 
 


Ptilothrix deusta Native 
 


+ + + + 


Ptilothrix sp. Native 
  


+ 
  


Pultenaea daphnoides Native + 
    


Pultenaea elliptica Native + 
  


+ 
 







 
 


CUMBERLAND ECOLOGY © - WALLARAH 2 COAL PROJECT 
B.28 


FINAL     HANSEN BAILEY 


14 JUNE 2016 


 


Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Pultenaea ferruginea Native 
 


+ 
   


Pultenaea paleacea Native 
 


+ 
  


+ 


Pultenaea polifolia Native + 
  


+ + 


Pultenaea retusa Native 
 


+ 
   


Pultenaea sp.  Native 
   


+ 
 


Pultenaea stipularis Native + 
    


Pultenaea tuberculata Native 
 


+ 
   


Ranunculus inundatus Native 
 


+ + + 
 


Ranunculus plebeius Native 
 


+ 
   


Restio fastigiatus Native + 
    


Rhodamnia rubescens Native 
 


+ + 
  


Romulea rosea Exotic 
  


+ 
  


Rubus moluccanus var. trilobus Native 
 


+ 
   


Rubus sp. Exotic 
  


+ 
  


Rytidosperma sp. Native 
    


+ 


Sacciolepis indica Native + 
    


Sarcopetalum harveyanum Native 
  


+ 
  


Scaevola ramosissima Native 
 


+ 
 


+ + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Schizaea bifida Native 
 


+ 
   


Schizaea sp Native 
   


+ 
 


Schoenoplectus mucronatus Native + 
    


Schoenus apogon Native 
 


+ + 
 


+ 


Schoenus brevifolius Native 
 


+ 
  


+ 


Schoenus melanostachys Native + 
    


Schoenus paludosus Native + 
    


Selaginella uliginosa Native 
 


+ 
 


+ + 


Senecio madagascariensis* Exotic 
  


+ + + 


Senecio prenanthoides Native 
 


+ 
   


Senna pendula Exotic 
    


+ 


Setaria parviflora Exotic 
   


+ 
 


Sida rhombifolia* Exotic 
  


+ 
  


Sisymbrium sp Exotic 
  


+ 
  


Sisyrinchium micranthum Exotic 
  


+ 
  


Smilax australis Native 
 


+ + + 
 


Smilax glyciphylla Native 
 


+ 
 


+ + 


Solanum mauritianum* Exotic + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Soliva sessilis Exotic 
   


+ 
 


Sonchus oleraceus* Exotic + 
    


Sowerbaea juncea Native 
 


+ 
   


Sphaerolobium minus Native 
 


+ 
 


+ 
 


Spirodela sp. Native 
  


+ 
  


Sporobolus africanus Exotic 
   


+ 
 


Sporobolus indicus Native 
  


+ 
  


Sprengelia incarnata Native + 
    


Stackhousia nuda Native 
 


+ + 
  


Stackhousia viminea Native 
   


+ + 


Stenocarpus salignus Native 
 


+ 
   


Stenotaphrum secundatum Exotic 
  


+ 
  


Stephania japonica var. discolor Native 
 


+ 
   


Sticherus flabellatus Native + 
    


Stylidium graminifolium Native 
 


+ + 
  


Stylidium sp. Native 
    


+ 


Syncarpia glomulifera Native 
 


+ + + 
 


Synoum glandulosum subsp. glandulosum Native 
 


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Taraxacum officinale* Exotic 
 


+ 
   


Tetratheca juncea Native 
 


+ 
   


Thelionema caespitosum Native 
 


+ 
   


Thelymitra ixioides var. ixioides Native 
 


+ 
   


Thelymitra pauciflora Native 
 


+ 
   


Thelymitra sp. Native 
    


+ 


Themeda triandra Native 
 


+ + + + 


Thysanotus juncifolius Native 
    


+ 


Thysanotus tuberosus subsp. tuberosus Native 
 


+ + 
 


+ 


Trachymene incisa subsp. incisa Native 
 


+ 
   


Tricoryne elatior Native 
 


+ 
   


Tricoryne simplex Native 
 


+ 
   


Trifolium repens Exotic 
  


+ + 
 


Trifolium sp. Exotic 
   


+ 
 


Triglochin procera Native 
  


+ 
  


Triglochin rheophilum Native 
  


+ 
  


Trochocarpa laurina Native 
 


+ 
   


Trophis scandens Native 
  


+ 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Typha orientalis Native + 
   


+ 


Verbena bonariensis Exotic 
    


+ 


Vernonia cinerea var. cinerea Native 
 


+ 
 


+ 
 


Villarsia exaltata Native 
 


+ 
   


Viola betonicifolia subsp. betonicifolia Native 
 


+ 
   


Viola hederacea Native 
 


+ 
 


+ 
 


Vulpia muralis* Exotic 
  


+ 
  


Wahlenbergia communis Native 
 


+ 
   


Wahlenbergia gracilis Native 
   


+ + 


Wahlenbergia sp. Native 
   


+ 
 


Wilkiea huegeliana Native 
 


+ 
   


Xanthorrhoea fulva Native 
 


+ 
   


Xanthorrhoea latifolia subsp. latifolia Native 
 


+ + + 
 


Xanthorrhoea macronema Native 
 


+ 
   


Xanthorrhoea media ssp.  media Native + 
 


+ + + 


Xanthorrhoea resinosa Native 
 


+ 
 


+ 
 


Xanthorrhoea sp Native 
  


+ + + 


Xanthosia tridentata Native 
 


+ 
 


+ + 
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Table B.1 Flora Species Recorded within the Addendum Study Area and wider Study Area 


Species name Status ERM surveys OzArk Surveys 
(2005 - 2012) 


Cumberland 
Ecology  


surveys 2012 


Cumberland 
Ecology surveys 


2013 


Cumberland Ecology 
surveys 2015 - 2016 


(Addendum Study Area) 


Xylomelum pyriforme Native 
 


+ 
   


Xyris gracilis Native 
 


+ 
   


Xyris operculata Native + 
   


+ 


Xyris sp. Native 
  


+ 
  


Zieria pilosa Native 
   


+ 
 


Zieria smithii Native + 
 


+ 
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C.1 Corunastylis sp Charmhaven 


Corunastylis sp. Charmhaven is a species of terrestrial orchid discovered in 2012 at a single 
location in the Gorokan/Charmhaven area within the Wyong Local Government Area (LGA).  


The species is described as having a 1.4 cm long inflorescence bearing 6-9 flowers in a well-
spaced spike. The flowers are described as being about 8.5 mm between the tip of dorsal 
sepal and tips of lateral sepals, 6 mm between tips of lateral petals, green and cream with 
deep maroon markings (NSW Scientific Committee 2013). 


It occurs in low woodland to heathland with a shrubby understory dominated by species such 
as Black She-oak (Allocasuarina littoralis), Prickly Tea-tree (Leptospermum juniperinum), 
Prickly-leaved Paperbark (Melaleuca nodosa), Narrow-leaved Bottlebrush (Callistemon 
linearis) and Zigzag Bog-rush (Schoenus brevifolius) (OEH 2014). 


Although targeted surveys did not detect this species within the Tooheys Road Site, it is 
considered as having potential to occur within the Addendum Study Area and the wider 
Tooheys Road Site due to the presence of suitable habitat, in particular the Scribbly Gum 
woodland community.  


 (a) in the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of 
the species is likely to be placed at risk of extinction  


The Project will remove approximately 31 ha of potential habitat for these species in the form 
of Scribbly Gum Woodland and Smooth-barked Apple Forest.  An offset package has been 
developed which will protect approximately 113.5 ha of these vegetation communities.  In 
addition, large areas of similar habitat will remain in the Study Area and the locality.  
Accordingly, the removal of this small area is not considered likely to place a viable local 
population of these species at risk of extinction.  


(b) in the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered 
population such that a viable local population of the species is likely to be placed at 
risk of extinction  


Not applicable to threatened species.  


  


(c) in the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed:  


(i) is likely to have an adverse effect on the extent of the ecological community such 
that its local occurrence is likely to be placed at risk of extinction, or  


(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction  
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Not applicable to threatened species. 


(d) in relation to the habitat of a threatened species, population or ecological community:  


(i) the extent to which habitat is likely to be removed or modified as a result of the 
action proposed, and  


(ii) whether an area of habitat is likely to become fragmented or isolated from other 
areas of habitat as a result of the proposed action, and  


(iii) the importance of the habitat to be removed, modified, fragmented or isolated to 
the long-term survival of the species, population or ecological community in the 
locality, and 


The species is known from only three locations that occur outside the Project Boundary. 
However approximately 31 ha of native vegetation that may provide suitable habitat for this 
species will be removed.  


Potential habitat to be removed for this species occurs in the Tooheys Road site which is 
already disturbed and fragmented from current land uses. Vegetation will remain contiguous 
around each disturbance area and there is not expected to be significant additional 
fragmentation as a result of the Project.  


This species has a highly limited distribution and is known from only three locations. Despite 
the presence of suitable habitat and occurrence of other closely related Corunastylis 
species, Corunastylis sp. Charmhaven is not known to occur within the Project Boundary. 
Therefore the habitat to be removed is not considered to be important for the long term 
survival of these species.  Significant areas of native vegetation will be protected in the offset 
lands and large occurrences will remain outside the Study Area in the locality.  


(e) whether the action proposed is likely to have an adverse effect on critical habitat 
(either directly or indirectly)  


No critical habitat for these species has been identified by the Director-General of OEH 
under the TSC Act.   


(f) whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan  


No recovery plan or threat abatement plan has been prepared for these species.  Priority 
Actions have been identified for these species, which have the overall aim of preventing 
these species from declining further and promoting their recovery.  The Project will result in 
the protection for conservation of approximately 200 ha of native vegetation that will provide 
high quality habitat for these species and is therefore considered to be consistent with this 
aim.  


 (g) whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening 
process 
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The action constitutes the KTP “Clearing of native vegetation” that is relevant to these flora 
species as this reduces the area of habitat available.   


Conclusion 


Based on a very conservative estimate, the Project is expected to remove approximately 31 
ha of habitat for these species.  However, large areas of habitat will remain in surrounding 
areas and a total of approximately 113.5 ha of potential habitat for this species will be 
conserved within the offset areas.  It is expected that these species will remain viable in the 
locality and no significant impact is predicted to occur as a result of the Project.  
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Appendix D 
  


Commonwealth Offset Assessment Guide 
Spreadsheets 


 







Offsets Assessment Guide


Matter of National Environmental Significance


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


Risk of loss 
(%) without 


offset


Risk of loss 
(%) with 


offset


Future area 
without offset 


(adjusted 
hectares)


0.0


Future area 
with offset 
(adjusted 
hectares)


0.0


0.00
Time until 
ecological 


benefit


Start quality 
(scale of 0-


10)


Future quality 
without offset 
(scale of 0-10)


Future 
quality with 
offset (scale 


of 0-10)


31 Hectares
Risk of loss 
(%) without 


offset
40%


Risk of loss 
(%) with 


offset
5%


7 Scale 0-10


Future area 
without offset 


(adjusted 
hectares)


74.3


Future area 
with offset 
(adjusted 
hectares)


117.6


21.70 Adjusted 
hectares


Time until 
ecological 


benefit
10


Start quality 
(scale of 0-


10)
7


Future quality 
without offset 
(scale of 0-10)


6


Future 
quality with 
offset (scale 


of 0-10)


8 2.00 70% 1.40 1.37


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


No No


41.83 192.78%


0


Protected matter attributes


$0.00


$0.00


Future value with 
offset


Summary


 Cost ($)


Quantum of impact


Net 
present 
value of 


offset


% of impact 
offset Direct offset adequate?


Su
m


m
ar


y


Area of habitat 21.7 Yes $0.00


Quantum of impact


Condition of habitat


No No


Threatened species


No


Start valueTime horizon 
(years)


Quality 


Total quantum of 
impact


Number of individuals
e.g. Individual plants/animals


Protected matter 
attributes


Number of features
e.g. Nest hollows, habitat trees


User input required


Drop-down list


Offset calculator


Not applicable to attribute


No


Yes


Clearing of 31.0 
ha of moderate to 


good quality 
habitat for 
Angophora 


inopina


Area


Area of habitat


Threatened species habitat


Adjusted 
hectares


Part 1 - Protection and 
management of 123.8 


ha of moderate to good 
quality habitat for 


Angophora inopina


192.78% Yes41.83


Threatened species habitat


O
ff


se
t c


al
cu


la
to


r


Total 
quantum of 


impact


Protected matter 
attributes Quantum of impact Protected matter attributes


Protected matter attributes


Number of features
e.g. Nest hollows, habitat trees


Total 
quantum of 


impact


Area of habitat


No


2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 


Calculated output


Angophora inopina


Vulnerable


0.2%


Im
pa


ct
 c


al
cu


la
to


r


Condition of habitat
Change in habitat condition, but no 
change in extent


Birth rate
e.g. Change in nest success


Number of individuals
e.g. Individual plants/animals


No


Mortality rate
e.g Change in number of road kills 
per year


Birth rate
e.g. Change in nest success


Condition of habitat
Change in habitat condition, but 
no change in extent


Net present value 
(adjusted hectares)


Time horizon 
(years)


Key to Cell Colours


Future area and 
quality without 


offset


Area of community


Yes 21.70


This guide relies on Macros being enabled in your browser.


Name


EPBC Act status 


Annual probability of extinction


Based on IUCN category definitions


Impact calculator


No


Area


Ecological communities


Area of community


Ecological Communities


Quality


Total quantum of 
impact


Future area and 
quality with offset


Mortality rate
e.g Change in number of road kills 
per year


43.33 95% 41.16


Net present value 


39.55


Threatened species


Time over 
which loss is 


averted (max. 
20 years)


123.8Start area 
(hectares)


0 $0.00


$0.00


Number of features 0


Birth rate


N/A


Area of community


0


0 $0.00


Risk-related 
time horizon 


(max. 20 years)


20


Start area 
(hectares)


Start area and 
quality


Future value without 
offset


Number of individuals 0 $0.00


Direct offset ($)
Other 


compensatory 
measures ($)


$0.00


Mortality rate


$0.00


Total ($)


$0.00


$0.00


$0.00


$0.00


$0.00 $0.00


No


No


No


$0.00 $0.00







Offsets Assessment Guide


Matter of National Environmental Significance


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


Risk of loss 
(%) without 


offset


Risk of loss 
(%) with 


offset


Future area 
without offset 


(adjusted 
hectares)


0.0


Future area 
with offset 
(adjusted 
hectares)


0.0


0.00
Time until 
ecological 


benefit


Start quality 
(scale of 0-


10)


Future quality 
without offset 
(scale of 0-10)


Future 
quality with 
offset (scale 


of 0-10)


31 Hectares
Risk of loss 
(%) without 


offset
0%


Risk of loss 
(%) with 


offset
10%


7 Scale 0-10


Future area 
without offset 


(adjusted 
hectares)


31.3


Future area 
with offset 
(adjusted 
hectares)


28.2


21.70 Adjusted 
hectares


Time until 
ecological 


benefit
20


Start quality 
(scale of 0-


10)
0


Future quality 
without offset 
(scale of 0-10)


0


Future 
quality with 
offset (scale 


of 0-10)


6 6.00 40% 2.40 2.31


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


No No


5.50 25.35%


$0.00 #DIV/0!


No


No


No


$0.00 $0.00


Number of individuals 0 $0.00


Direct offset ($)
Other 


compensatory 
measures ($)


$0.00


Mortality rate


$0.00


Total ($)


$0.00


$0.00


$0.00


#DIV/0!


Risk-related 
time horizon 


(max. 20 years)


20


Start area 
(hectares)


Start area and 
quality


Future value without 
offset


0 $0.00


$0.00


Number of features 0


Birth rate


#DIV/0!


Area of community


0


0 $0.00


Mortality rate
e.g Change in number of road kills 
per year


-3.13 95% -2.97


Net present value 


-2.86


Threatened species


Time over 
which loss is 


averted (max. 
20 years)


31.29Start area 
(hectares)


Area of community


Yes 21.70


This guide relies on Macros being enabled in your browser.


Name


EPBC Act status 


Annual probability of extinction


Based on IUCN category definitions


Impact calculator


No


Area


Ecological communities


Area of community


Ecological Communities


Quality


Total quantum of 
impact


Future area and 
quality with offset


Net present value 
(adjusted hectares)


Time horizon 
(years)


Key to Cell Colours


Future area and 
quality without 


offset


No


2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 


Calculated output


Angophora inopina


Vulnerable


0.2%


Im
pa


ct
 c


al
cu


la
to


r


Condition of habitat
Change in habitat condition, but no 
change in extent


Birth rate
e.g. Change in nest success


Number of individuals
e.g. Individual plants/animals


No


Mortality rate
e.g Change in number of road kills 
per year


Birth rate
e.g. Change in nest success


Condition of habitat
Change in habitat condition, but 
no change in extent


Yes


Clearing of 31.0 
ha of moderate to 


good quality 
habitat for 
Angophora 


inopina


Area


Area of habitat


Threatened species habitat


Adjusted 
hectares


Part 2 - Revegetation of 
31.29 ha of degraded 
grassland to moderate 


to good quality 
woodland habitat for 
Angophora inopina


25.35% No5.50


Threatened species habitat


O
ff


se
t c


al
cu


la
to


r


Total 
quantum of 


impact


Protected matter 
attributes Quantum of impact Protected matter attributes


Protected matter attributes


Number of features
e.g. Nest hollows, habitat trees


Total 
quantum of 


impact


Area of habitatQuality 


Total quantum of 
impact


Number of individuals
e.g. Individual plants/animals


Protected matter 
attributes


Number of features
e.g. Nest hollows, habitat trees


User input required


Drop-down list


Offset calculator


Not applicable to attribute


No


Start valueTime horizon 
(years)


No No


Threatened species


No


$0.00


#DIV/0!


Future value with 
offset


Summary


 Cost ($)


Quantum of impact


Net 
present 
value of 


offset


% of impact 
offset Direct offset adequate?


Su
m


m
ar


y


Area of habitat 21.7 No $0.00


Quantum of impact


Condition of habitat


0


Protected matter attributes







Offsets Assessment Guide


Matter of National Environmental Significance


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


Risk of loss 
(%) without 


offset


Risk of loss 
(%) with 


offset


Future area 
without offset 


(adjusted 
hectares)


0.0


Future area 
with offset 
(adjusted 
hectares)


0.0


0.00
Time until 
ecological 


benefit


Start quality 
(scale of 0-


10)


Future quality 
without offset 
(scale of 0-10)


Future 
quality with 
offset (scale 


of 0-10)


41.1 Hectares
Risk of loss 
(%) without 


offset
40%


Risk of loss 
(%) with 


offset
3%


6 Scale 0-10


Future area 
without offset 


(adjusted 
hectares)


115.3


Future area 
with offset 
(adjusted 
hectares)


186.3


24.66 Adjusted 
hectares


Time until 
ecological 


benefit
10


Start quality 
(scale of 0-


10)
6


Future quality 
without offset 
(scale of 0-10)


5


Future 
quality with 
offset (scale 


of 0-10)


7 2.00 70% 1.40 1.37


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


No No


61.23 248.30%


0


Protected matter attributes


$0.00


$0.00


Future value with 
offset


Summary


 Cost ($)


Quantum of impact


Net 
present 
value of 


offset


% of impact 
offset Direct offset adequate?


Su
m


m
ar


y


Area of habitat 24.66 Yes $0.00


Quantum of impact


Condition of habitat


No No


Threatened species


No


Start valueTime horizon 
(years)


Quality 


Total quantum of 
impact


Number of individuals
e.g. Individual plants/animals


Protected matter 
attributes


Number of features
e.g. Nest hollows, habitat trees


User input required


Drop-down list


Offset calculator


Not applicable to attribute


No


Yes


Clearing of 41.1 
ha of moderate to 


good quality 
habitat for 


Tetratheca juncea


Area


Area of habitat


Threatened species habitat


Adjusted 
hectares


Part 1 - Protection and 
mangement of 192.1 ha 


of moderate to good 
quality habitat for 
Tetratheca juncea


248.30% Yes61.23


Threatened species habitat


O
ff


se
t c


al
cu


la
to


r


Total 
quantum of 


impact


Protected matter 
attributes Quantum of impact Protected matter attributes


Protected matter attributes


Number of features
e.g. Nest hollows, habitat trees


Total 
quantum of 


impact


Area of habitat


No


2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 


Calculated output


Tetratheca juncea


Vulnerable


0.2%


Im
pa


ct
 c


al
cu


la
to


r


Condition of habitat
Change in habitat condition, but no 
change in extent


Birth rate
e.g. Change in nest success


Number of individuals
e.g. Individual plants/animals


No


Mortality rate
e.g Change in number of road kills 
per year


Birth rate
e.g. Change in nest success


Condition of habitat
Change in habitat condition, but 
no change in extent


Net present value 
(adjusted hectares)


Time horizon 
(years)


Key to Cell Colours


Future area and 
quality without 


offset


Area of community


Yes 24.66


This guide relies on Macros being enabled in your browser.


Name


EPBC Act status 


Annual probability of extinction


Based on IUCN category definitions


Impact calculator


No


Area


Ecological communities


Area of community


Ecological Communities


Quality


Total quantum of 
impact


Future area and 
quality with offset


Mortality rate
e.g Change in number of road kills 
per year


71.08 95% 67.52


Net present value 


64.88


Threatened species


Time over 
which loss is 


averted (max. 
20 years)


192.1Start area 
(hectares)


0 $0.00


$0.00


Number of features 0


Birth rate


N/A


Area of community


0


0 $0.00


Risk-related 
time horizon 


(max. 20 years)


20


Start area 
(hectares)


Start area and 
quality


Future value without 
offset


Number of individuals 0 $0.00


Direct offset ($)
Other 


compensatory 
measures ($)


$0.00


Mortality rate


$0.00


Total ($)


$0.00


$0.00


$0.00


$0.00


$0.00 $0.00


No


No


No


$0.00 $0.00







Offsets Assessment Guide


Matter of National Environmental Significance


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


Risk of loss 
(%) without 


offset


Risk of loss 
(%) with 


offset


Future area 
without offset 


(adjusted 
hectares)


0.0


Future area 
with offset 
(adjusted 
hectares)


0.0


0.00
Time until 
ecological 


benefit


Start quality 
(scale of 0-


10)


Future quality 
without offset 
(scale of 0-10)


Future 
quality with 
offset (scale 


of 0-10)


41.1 Hectares
Risk of loss 
(%) without 


offset
0%


Risk of loss 
(%) with 


offset
10%


6 Scale 0-10


Future area 
without offset 


(adjusted 
hectares)


31.3


Future area 
with offset 
(adjusted 
hectares)


28.2


24.66 Adjusted 
hectares


Time until 
ecological 


benefit
20


Start quality 
(scale of 0-


10)
0


Future quality 
without offset 
(scale of 0-10)


0


Future 
quality with 
offset (scale 


of 0-10)


6 6.00 40% 2.40 2.31


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


No No


5.50 22.31%


0


Protected matter attributes


$0.00


#DIV/0!


Future value with 
offset


Summary


 Cost ($)


Quantum of impact


Net 
present 
value of 


offset


% of impact 
offset Direct offset adequate?


Su
m


m
ar


y


Area of habitat 24.66 No $0.00


Quantum of impact


Condition of habitat


No No


Threatened species


No


Start valueTime horizon 
(years)


Quality 


Total quantum of 
impact


Number of individuals
e.g. Individual plants/animals


Protected matter 
attributes


Number of features
e.g. Nest hollows, habitat trees


User input required


Drop-down list


Offset calculator


Not applicable to attribute


No


Yes


Clearing of 41.1 
ha of moderate to 


good quality 
habitat for 


Tetratheca juncea


Area


Area of habitat


Threatened species habitat


Adjusted 
hectares


Part 2 - Revegetation of 
31.29 ha of degraded 
grassland to moderate 


to good quality 
woodland habitat for 


Tetratheca juncea


22.31% No5.50


Threatened species habitat


O
ff


se
t c


al
cu


la
to


r


Total 
quantum of 


impact


Protected matter 
attributes Quantum of impact Protected matter attributes


Protected matter attributes


Number of features
e.g. Nest hollows, habitat trees


Total 
quantum of 


impact


Area of habitat


No


2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 


Calculated output


Tetratheca juncea


Vulnerable


0.2%


Im
pa


ct
 c


al
cu


la
to


r


Condition of habitat
Change in habitat condition, but no 
change in extent


Birth rate
e.g. Change in nest success


Number of individuals
e.g. Individual plants/animals


No


Mortality rate
e.g Change in number of road kills 
per year


Birth rate
e.g. Change in nest success


Condition of habitat
Change in habitat condition, but 
no change in extent


Net present value 
(adjusted hectares)


Time horizon 
(years)


Key to Cell Colours


Future area and 
quality without 


offset


Area of community


Yes 24.66


This guide relies on Macros being enabled in your browser.


Name


EPBC Act status 


Annual probability of extinction


Based on IUCN category definitions


Impact calculator


No


Area


Ecological communities


Area of community


Ecological Communities


Quality


Total quantum of 
impact


Future area and 
quality with offset


Mortality rate
e.g Change in number of road kills 
per year


-3.13 95% -2.97


Net present value 


-2.86


Threatened species


Time over 
which loss is 


averted (max. 
20 years)


31.29Start area 
(hectares)


0 $0.00


$0.00


Number of features 0


Birth rate


#DIV/0!


Area of community


0


0 $0.00


Risk-related 
time horizon 


(max. 20 years)


20


Start area 
(hectares)


Start area and 
quality


Future value without 
offset


Number of individuals 0 $0.00


Direct offset ($)
Other 


compensatory 
measures ($)


$0.00


Mortality rate


$0.00


Total ($)


$0.00


$0.00


$0.00


#DIV/0!


$0.00 #DIV/0!


No


No


No


$0.00 $0.00







Offsets Assessment Guide


Matter of National Environmental Significance


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


Risk of loss 
(%) without 


offset


Risk of loss 
(%) with 


offset


Future area 
without offset 


(adjusted 
hectares)


0.0


Future area 
with offset 
(adjusted 
hectares)


0.0


0.00
Time until 
ecological 


benefit


Start quality 
(scale of 0-


10)


Future quality 
without offset 
(scale of 0-10)


Future 
quality with 
offset (scale 


of 0-10)


7.7 Hectares
Risk of loss 
(%) without 


offset
40%


Risk of loss 
(%) with 


offset
5%


4 Scale 0-10


Future area 
without offset 


(adjusted 
hectares)


16.3


Future area 
with offset 
(adjusted 
hectares)


25.7


3.08 Adjusted 
hectares


Time until 
ecological 


benefit
10


Start quality 
(scale of 0-


10)
4


Future quality 
without offset 
(scale of 0-10)


3


Future 
quality with 
offset (scale 


of 0-10)


4 1.00 65% 0.65 0.58


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


No No


3.78 122.64%


$0.00 $0.00


No


No


No


$0.00 $0.00


Number of individuals 0 $0.00


Direct offset ($)
Other 


compensatory 
measures ($)


$0.00


Mortality rate


$0.00


Total ($)


$0.00


$0.00


$0.00


$0.00


Risk-related 
time horizon 


(max. 20 years)


20


Start area 
(hectares)


Start area and 
quality


Future value without 
offset


0 $0.00


$0.00


Number of features 0


Birth rate


N/A


Area of community


0


0 $0.00


Mortality rate
e.g Change in number of road kills 
per year


9.49 95% 9.01


Net present value 


7.10


Threatened species


Time over 
which loss is 


averted (max. 
20 years)


27.1Start area 
(hectares)


Area of community


Yes 3.08


This guide relies on Macros being enabled in your browser.


Name


EPBC Act status 


Annual probability of extinction


Based on IUCN category definitions


Impact calculator


No


Area


Ecological communities


Area of community


Ecological Communities


Quality


Total quantum of 
impact


Future area and 
quality with offset


Net present value 
(adjusted hectares)


Time horizon 
(years)


Key to Cell Colours


Future area and 
quality without 


offset


No


2 October 2012
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 


Calculated output


Mixophyes iteratus


Endangered


1.2%


Im
pa


ct
 c


al
cu


la
to


r


Condition of habitat
Change in habitat condition, but no 
change in extent


Birth rate
e.g. Change in nest success


Number of individuals
e.g. Individual plants/animals


No


Mortality rate
e.g Change in number of road kills 
per year


Birth rate
e.g. Change in nest success


Condition of habitat
Change in habitat condition, but 
no change in extent


Yes


Clearing of 7.7 ha 
of moderate to 
good quality 


habitat for the 
Giant Barred Frog


Area


Area of habitat


Threatened species habitat


Adjusted 
hectares


Protection and 
management of 27.1 ha 


of moderate to good 
quality habitat for the 


Giant Barred Frog


122.64% Yes3.78


Threatened species habitat


O
ff


se
t c


al
cu


la
to


r


Total 
quantum of 


impact


Protected matter 
attributes Quantum of impact Protected matter attributes


Protected matter attributes


Number of features
e.g. Nest hollows, habitat trees


Total 
quantum of 


impact


Area of habitatQuality 


Total quantum of 
impact


Number of individuals
e.g. Individual plants/animals


Protected matter 
attributes


Number of features
e.g. Nest hollows, habitat trees


User input required


Drop-down list


Offset calculator


Not applicable to attribute


No


Start valueTime horizon 
(years)


No No


Threatened species


No


$0.00


$0.00


Future value with 
offset


Summary


 Cost ($)


Quantum of impact


Net 
present 
value of 


offset


% of impact 
offset Direct offset adequate?


Su
m


m
ar


y


Area of habitat 3.08 Yes $0.00


Quantum of impact


Condition of habitat


0


Protected matter attributes







Offsets Assessment Guide


Matter of National Environmental Significance


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


Risk of loss 
(%) without 


offset


Risk of loss 
(%) with 


offset


Future area 
without offset 


(adjusted 
hectares)


0.0


Future area 
with offset 
(adjusted 
hectares)


0.0


0.00
Time until 
ecological 


benefit


Start quality 
(scale of 0-


10)


Future quality 
without offset 
(scale of 0-10)


Future 
quality with 
offset (scale 


of 0-10)


43.4 Hectares
Risk of loss 
(%) without 


offset
40%


Risk of loss 
(%) with 


offset
5%


4 Scale 0-10


Future area 
without offset 


(adjusted 
hectares)


117.6


Future area 
with offset 
(adjusted 
hectares)


186.2


17.36 Adjusted 
hectares


Time until 
ecological 


benefit
10


Start quality 
(scale of 0-


10)
4


Future quality 
without offset 
(scale of 0-10)


4


Future 
quality with 
offset (scale 


of 0-10)


5 1.00 65% 0.65 0.58


Attribute 
relevant to 


case?
Description Units Information 


source


Attribute 
relevant 
to case?


Units Proposed offset Raw 
gain


Confidence 
in result (%)


Adjusted 
gain


% of 
impact 
offset


Minimum 
(90%) direct 


offset 
requirement 


met?


Cost ($ total) Information 
source


No No


32.45 186.94%


$0.00 $0.00


No


No


No


$0.00 $0.00


Number of individuals 0 $0.00


Direct offset ($)
Other 


compensatory 
measures ($)


$0.00


Mortality rate


$0.00


Total ($)


$0.00


$0.00


$0.00


$0.00


Risk-related 
time horizon 


(max. 20 years)


20


Start area 
(hectares)


Start area and 
quality


Future value without 
offset


0 $0.00


$0.00


Number of features 0


Birth rate


N/A


Area of community


0


0 $0.00


Mortality rate
e.g Change in number of road kills 
per year


68.60 95% 65.17


Net present value 


51.34


Threatened species


Time over 
which loss is 


averted (max. 
20 years)


196Start area 
(hectares)


Area of community


Yes 17.36


This guide relies on Macros being enabled in your browser.


Name


EPBC Act status 


Annual probability of extinction
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Table E.1 Data Values and Justification for the assessment of Angophora inopina 


Component Value in 
calculation 


Score Rationale 


IMPACT Area of 
habitat on 
impact site 
(ha) 


31.0 ha Total area of potential A. inopina habitat to be cleared.  


Quality of 
impact site 


7/10 
 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of 
habitat, connectivity and patch size, and abundance are important factors influencing the viability of the 
species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the impact area consists of woodland and open forest areas, 
with hollowing, in moderate to good condition. The vegetation is consists largely of young regrowth 
vegetation with scattered mature trees. However some scattered patches consist of canopy species only 
while others have high edge to areas ratios, resulting in an increased susceptibility to edge effects. Some 
areas are highly modified from existing land uses and include regrowth vegetation on spoil heaps. 
 
Site Context Score 
Site Context = 8/10.  Connectivity with the wider locality is variable across the Disturbance Area.  The 
Disturbance Area is present within a stronghold area for this species. 


Stocking Rate Score 
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Table E.1 Data Values and Justification for the assessment of Angophora inopina 


Component Value in 
calculation 


Score Rationale 


Stocking Rate Score = 7/10.  Several individuals recorded within the Disturbance Boundary. However 
many appear to be in poor condition. Likely to form part of a large population within the locality and wider 
region. 


OFFSET AREAS - RETAINED Area of 
habitat on 
offset 
properties 
(ha) 


123.8 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset areas 


Quality of 
offset 
site(s) 


Current = 7/10 
 


Future (no 
offset) = 6/10 


 
 


Future (with 
offset) = 8/10 


 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of 
habitat, connectivity and patch size, and abundance of the species are important factors influencing the 
viability of the community. 


Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the proposed offset areas consist of woodland and open forest areas, with 
hollowing, in moderate to good condition. The vegetation is consists largely of young regrowth vegetation 
with scattered mature trees. However some scattered patches consist of canopy species only while 
others have high edge to areas ratios, resulting in an increased susceptibility to edge effects. 
Future (no offset) = 5/10. There is increasing development in the locality and wider LGA. Proposed offset 
areas are not subject to any protection/conservation scheme and impacts from surrounding land uses 
have the potential to increase further than current conditions. 
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Table E.1 Data Values and Justification for the assessment of Angophora inopina 


Component Value in 
calculation 


Score Rationale 


Future (with offset) = 8/10. The offsets areas are proposed to be protected in perpetuity. The cessation of 
grazing activities in adjacent areas is likely to contribute to the improvement of the condition of the 
vegetation.  The presence of young regrowth indicates capability for assisted regeneration. Native 
grassland areas already show indications of natural regeneration to woodland following cessation of 
slashing activity. Revegetation work within these and adjacent areas will also assist in the natural 
regeneration within these patches. 
 
Site Context 
Current = 8/10. Connectivity with the wider locality is variable across the proposed offset areas.  All offset 
areas are present within a stronghold area for this species. 
Future (no offset) = 7/10. Currently surrounded by agricultural land uses and semi-rural development. 
Potential for decreased connectivity with other remnants in the wider locality. 
Future (with offset) = 9/10. Potential for increased connectivity in conjunction with revegetation works. 


Stocking Rate Score 
Current = 7/10.  Recorded within Tooheys Road North and Tooheys Road South offsets.  Likely to form 
part of a larger population within the locality and wider region. 
Future (no offset) = 6/10. Currently surrounded by agricultural land uses and semi-rural development. 
Potential for reduction in population due to increasing impacts from surrounding land uses. 
Future (with offset) = 8/10. Potential to increase abundance of species. 


Time 
horizon  


20 years The life of the mine greater than 20 years. 


Time until 
ecological 


10 years Cessation of current land use activities and implementation of management plans, such as weed 
management, will benefit this species within a short time frame. However the proposed revegetation of 
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Table E.1 Data Values and Justification for the assessment of Angophora inopina 


Component Value in 
calculation 


Score Rationale 


benefit  degraded areas can potentially take up to 10 years before the understorey approaches the anticipated 
future quality.  Revegetation work in adjacent areas will likely benefit this offset, although there would be 
a time lag following planting. 


Risk of loss 
without 
offset 


40% Risk of loss without offset is estimated to be 40% because the proposed offsets are located in an area 
with increasing semi-rural development. Additionally the offsets could be subject to a future mining 
application. There are no formal protection mechanisms in place to protect the vegetation from some 
permitted types of clearing or other activities under the current zoning. Other risk factors include dieback 
and drought. 


Risk of loss 
with offset 


5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely to extinguish risk of 
further clearing for future development.  However, the protection mechanism is unlikely to completely 
remove risks due to residual factors such as illegal clearing and natural disasters such as fires and 
drought. 


Confidence 
in result % 


Averted Loss 
= 95% 


Confidence in averted loss is set at 95% assuming there is a very high level of protection afforded by the 
conservation agreement.   


Increase in 
Quality = 70% 


Confidence in quality is 70% as ongoing and adaptive management under the BMP will increase the 
chances of success. The understorey in the majority of patches is presently in moderate to good 
condition and has a good opportunity to improve through assisted natural regeneration. Management 
measures, such as exclusion fencing and buffer planting are likely to protect the vegetation from ongoing 
edge impacts and allow it to establish.  


OFFSET AREAS - REVEGETATED Area of 
habitat on 
offset 


31.29 ha Located in Tooheys Road South and Hue Hue Road offsets 
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Table E.1 Data Values and Justification for the assessment of Angophora inopina 


Component Value in 
calculation 


Score Rationale 


properties 
(ha) 


Quality of 
offset 
site(s) 


Current = 0/10 
 


Future (no 
offset) = 0/10 


 
Future (with 


offset) = 6/10 
 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of 
habitat, connectivity and patch size, and abundance of the species are important factors influencing the 
viability of the community. 


Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 0/10. Habitat for this species does not occur within these areas. 
Future (no offset) = 0/10. Habitat for this species would not occur within these areas without the offset. 
Future (with offset) = 5/10. Significant revegetation work is proposed to restore habitat for this species 
within the offset. 
 
Site Context 
Current = 1/10. Area present within stronghold area of this species. Does not provide connected 
woodland in its current form. 
Future (no offset) = 1/10. Currently used for grazing purposes and unlikely to provide connected 
woodland in the future. 
Future (with offset) = 7/10. Potential to become connected with other remnants in the locality. 


Stocking Rate Score 
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Table E.1 Data Values and Justification for the assessment of Angophora inopina 


Component Value in 
calculation 


Score Rationale 


Current = 0/10.  Not recorded within this component of the offset and no habitat currently available. 
Future (no offset) = 0/10. Currently surrounded by agricultural land uses and unlikely to decrease further 
than current conditions. 
Future (with offset) = 5/10. Potential to support the species. 


Time 
horizon  


20 years The life of the mine greater than 20 years – a large proportion of revegetation will be well advanced after 
this time. 


Time until 
ecological 
benefit  


20 years Time to ecological benefit can potentially take more than 15 years before the trees and shrubs mature 
and the understorey approaches the anticipated future quality. 


Risk of loss 
without 
offset 


0% Risk of loss without offset is estimated to be 0% as this habitat is absent from this component of the 
Offset Areas.  


Risk of loss 
with offset 


10% Risk of loss with offset estimated to be 10% because although a protection mechanism is likely to 
extinguish risk of future development, it is unlikely to completely remove risks associated with due to 
residual factors such as illegal clearing and natural disasters such as fires and drought. Furthermore, 
revegetation of degraded areas generally has lower success rates than assisted revegetation of naturally 
regenerating areas 


Confidence 
in result % 


Averted Loss 
= 95% 


Confidence in averted loss is set at 95% assuming there is a very high level of protection afforded by the 
conservation agreement.   


Increase in 
Quality = 40% 


Confidence in quality is 40% as significant revegetation work is required to restore the community.  
Ongoing and adaptive management under the BMP will increase the chances of success. Revegetation 
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Table E.1 Data Values and Justification for the assessment of Angophora inopina 


Component Value in 
calculation 


Score Rationale 


work in adjacent areas and management of feral animals is likely to protect the vegetation from ongoing 
edge impacts and allow it to establish. 
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Table E.2 Data Values and Justification for the assessment of Tetratheca juncea 


Component Value in 
calculation 


Score Rationale 


IMPACT Area of 
habitat on 
impact site 
(ha) 


41.1 ha Total area of potential T. juncea habitat to be cleared.  


Quality of 
impact site 


6/10 
 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of 
habitat, connectivity and patch size, and abundance are important factors influencing the viability of the 
species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the impact area consists of woodland and open forest areas, 
with hollowing, in moderate to good condition. The vegetation is consists largely of young regrowth 
vegetation with scattered mature trees. However some scattered patches consist of canopy species only 
while others have high edge to areas ratios, resulting in an increased susceptibility to edge effects. Some 
areas are highly modified from existing land uses and include regrowth vegetation on spoil heaps. 
 
Site Context Score 
Site Context = 6/10. Connectivity with the wider locality is variable across the Disturbance Area.  The 
Disturbance Area is present towards the southern extent of the species distribution. The species is 
known to occur in conservation reserves in the locality and wider LGA. Connectivity is likely to be limited 
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Table E.2 Data Values and Justification for the assessment of Tetratheca juncea 


Component Value in 
calculation 


Score Rationale 


due to a predominance of asexual reproduction.  


Stocking Rate Score 
Stocking Rate Score = 5/10. Scattered individuals/clumps recorded within the Disturbance Area. Has 
some potential  to form part of a larger population within the locality and wider region, despite a 
predominance of asexual reproduction. 


OFFSET AREAS - RETAINED Area of 
habitat on 
offset 
properties 
(ha) 


192.1 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset areas 


Quality of 
offset 
site(s) 


Current = 6/10 
 


Future (no 
offset) = 5/10 


 
 


Future (with 
offset) = 7/10 


 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of 
habitat, connectivity and patch size, and abundance of the species are important factors influencing the 
viability of the community. 


Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the proposed offset areas consist of woodland and open forest areas, with 
hollowing, in moderate to good condition. The vegetation is consists largely of young regrowth vegetation 
with scattered mature trees. However some scattered patches consist of canopy species only while 
others have high edge to areas ratios, resulting in an increased susceptibility to edge effects. 
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Table E.2 Data Values and Justification for the assessment of Tetratheca juncea 


Component Value in 
calculation 


Score Rationale 


Future (no offset) = 5/10. There is increasing development in the locality and wider LGA. Proposed offset 
areas are not subject to any protection/conservation scheme and impacts from surrounding land uses 
have the potential to increase further than current conditions. 
Future (with offset) = 8/10. The offsets areas are proposed to be protected in perpetuity. The cessation of 
grazing activities in adjacent areas is likely to contribute to the improvement of the condition of the 
vegetation.  The presence of young regrowth indicates capability for assisted regeneration. Native 
grassland areas already show indications of natural regeneration to woodland following cessation of 
slashing activity. Revegetation work within these and adjacent areas will also assist in the natural 
regeneration within these patches. 
 
Site Context 
Current = 6/10. Connectivity with the wider locality is variable across the offset areas.  The proposed 
offsets are located towards the southern extent of the species distribution. The species is known to occur 
in conservation reserves in the locality and wider LGA. Connectivity is likely to be limited due to a 
predominance of asexual reproduction. 
Future (no offset) = 6/10. Currently surrounded by agricultural land uses and semi-rural development. 
Some potential for decreased connectivity with other remnants in the wider locality but is unlikely to 
increase significantly over current conditions, given the predominance of asexual reproduction. 
Future (with offset) = 6/10. Some potential for increased connectivity in conjunction with revegetation 
works but is likely to be limited due to the predominance of asexual reproduction. 


Stocking Rate Score 
Current = 6/10.  Large numbers of clumps recorded within the Tooheys Road North and Hue Hue Road 
offsets. Some scattered individuals also present in the Tooheys Road South offsets.  Has some potential 
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Table E.2 Data Values and Justification for the assessment of Tetratheca juncea 


Component Value in 
calculation 


Score Rationale 


to form part of a larger population within the locality and wider region, despite a predominance of asexual 
reproduction. 
Future (no offset) = 5/10. Currently surrounded by agricultural land uses and semi-rural development. 
Potential for reduction in population due to increasing impacts from surrounding land uses. 
Future (with offset) = 7/10. Potential to increase abundance of species. 


Time 
horizon  


20 years The life of the mine greater than 20 years. 


Time until 
ecological 
benefit  


10 years Cessation of current land use activities and implementation of management plans, such as weed 
management, will benefit this species within a short time frame. However the proposed revegetation of 
degraded areas can potentially take up to 10 years before the understorey approaches the anticipated 
future quality.  Revegetation work in adjacent areas will likely benefit this offset, although there would be 
a time lag following planting. 


Risk of loss 
without 
offset 


40% Risk of loss without offset is estimated to be 40% because the proposed offsets are located in an area 
with increasing semi-rural development. Additionally the offsets could be subject to a future mining 
application. There are no formal protection mechanisms in place to protect the vegetation from some 
permitted types of clearing or other activities under the current zoning. Other risk factors include dieback 
and drought. 


Risk of loss 
with offset 


5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely to extinguish risk of 
further clearing for future development.  However, the protection mechanism is unlikely to completely 
remove risks due to residual factors such as illegal clearing and natural disasters such as fires and 
drought. 


Confidence Averted Loss Confidence in averted loss is set at 95% assuming there is a very high level of protection afforded by the 
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Table E.2 Data Values and Justification for the assessment of Tetratheca juncea 


Component Value in 
calculation 


Score Rationale 


in result % = 95% conservation agreement.   


Increase in 
Quality = 70% 


Confidence in quality is 70% as ongoing and adaptive management under the BMP will increase the 
chances of success. The understorey in the majority of patches is presently in moderate to good 
condition and has a good opportunity to improve through assisted natural regeneration. Management 
measures, such as exclusion fencing and buffer planting are likely to protect the vegetation from ongoing 
edge impacts and allow it to establish.  


OFFSET AREAS - REVEGETATED Area of 
habitat on 
offset 
properties 
(ha) 


31.29 ha Located in Tooheys Road South and Hue Hue Road offsets 


Quality of 
offset 
site(s) 


Current = 0/10 
 


Future (no 
offset) = 0/10 


 
Future (with 


offset) = 6/10 
 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of 
habitat, connectivity and patch size, and abundance of the species are important factors influencing the 
viability of the community. 


Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 0/10. Habitat for this species does not occur within these areas. 
Future (no offset) = 0/10. Habitat for this species would not occur within these areas without the offset. 
Future (with offset) = 5/10. Significant revegetation work is proposed to restore habitat for this species 
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Table E.2 Data Values and Justification for the assessment of Tetratheca juncea 


Component Value in 
calculation 


Score Rationale 


within the offset. 
 
Site Context 
Current = 1/10. Area present within stronghold area of this species. Does not provide connected 
woodland in its current form. 
Future (no offset) = 1/10. Currently used for grazing purposes and unlikely to provide connected 
woodland in the future. 
Future (with offset) = 7/10. Potential to become connected with other remnants in the locality. 


Stocking Rate Score 
Current = 0/10.  Not recorded within this component of the offset and no habitat currently available. 
Future (no offset) = 0/10. Currently surrounded by agricultural land uses and unlikely to decrease further 
than current conditions. 
Future (with offset) = 5/10. Potential to support the species. 


Time 
horizon  


20 years The life of the mine greater than 20 years – a large proportion of revegetation will be well advanced after 
this time. 


Time until 
ecological 
benefit  


20 years Time to ecological benefit can potentially take more than 15 years before the trees and shrubs mature 
and the understorey approaches the anticipated future quality. 


Risk of loss 
without 
offset 


0% Risk of loss without offset is estimated to be 0% as this habitat is absent from this component of the 
Offset Areas.  
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Table E.2 Data Values and Justification for the assessment of Tetratheca juncea 


Component Value in 
calculation 


Score Rationale 


Risk of loss 
with offset 


10% Risk of loss with offset estimated to be 10% because although a protection mechanism is likely to 
extinguish risk of future development, it is unlikely to completely remove risks associated with due to 
residual factors such as illegal clearing and natural disasters such as fires and drought. Furthermore, 
revegetation of degraded areas generally has lower success rates than assisted revegetation of naturally 
regenerating areas. 


Confidence 
in result % 


Averted Loss 
= 95% 


Confidence in averted loss is set at 95% assuming there is a very high level of protection afforded by the 
conservation agreement.   


Increase in 
Quality = 40% 


Confidence in quality is 40% as significant revegetation work is required to restore the community.  
Ongoing and adaptive management under the BMP will increase the chances of success. Revegetation 
work in adjacent areas and management of feral animals is likely to protect the vegetation from ongoing 
edge impacts and allow it to establish. 
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Table E.3 Data Values and Justification for the assessment of the Giant Barred Frog 


Component Value in 
calculation 


Score Rationale 


IMPACT Area of 
habitat on 
impact site 
(ha) 


7.7 ha Total area of potential Giant Barred Frog habitat to be cleared.  


Quality of 
impact site 


4/10 
 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of habitat, 
connectivity and patch size, and abundance are important factors influencing the viability of the species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the impact area has limited areas of riparian and swamp forest 
in moderate to good condition. The vegetation is consists largely of young regrowth vegetation with 
scattered mature trees. However some scattered patches high edge to areas ratios, resulting in an 
increased susceptibility to edge effects. There are some 2nd order streams present which provide some 
potential breeding habitat for this species. 
 
Site Context Score 
Site Context = 4/10. Connectivity with the wider locality is variable across the Disturbance Area. The 
Disturbance Area is not in the vicinity of any known stronghold (Coffs Harbour) for this species. Lack of 
baseline data limits the assessment of the distribution of this species. However, the disturbance areas are 
not located near the boundaries of known distribution for this species. 
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Table E.3 Data Values and Justification for the assessment of the Giant Barred Frog 


Component Value in 
calculation 


Score Rationale 


Stocking Rate Score 
Stocking Rate Score = 1/10. No individuals were recorded within the Disturbance Area. However 4 
individuals were recorded within Project Boundary areas to the west of the infrastructure areas. There is 
some potential to form part of a larger population within the locality and wider region, although this may be 
limited due to the ephemeral nature of smaller water bodies in the area. 


OFFSET AREAS - RETAINED Area of 
habitat on 
offset 
properties 
(ha) 


27.1 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset areas 


Quality of 
offset 
site(s) 


Current = 4/10 
 


Future (no offset) 
= 3/10 


 
 


Future (with 
offset) = 4/10 


 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of habitat, 
connectivity and patch size, and abundance of the species are important factors influencing the viability of 
the community. 


Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the proposed offset areas has areas of riparian and swamp forest in 
moderate to good condition. The vegetation is consists largely of young regrowth vegetation with scattered 
mature trees. However some scattered patches high edge to areas ratios, resulting in an increased 
susceptibility to edge effects. There are some 2nd order streams present which provide some potential 
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Table E.3 Data Values and Justification for the assessment of the Giant Barred Frog 


Component Value in 
calculation 


Score Rationale 


breeding habitat for this species. 
Future (no offset) = 5/10. There is increasing development in the locality and wider LGA. Proposed offset 
areas are not subject to any protection/conservation scheme and impacts from surrounding land uses have 
the potential to increase further than current conditions. 
Future (with offset) = 8/10. The offsets areas are proposed to be protected in perpetuity. The cessation of 
grazing activities in adjacent areas is likely to contribute to the improvement of the condition of the 
vegetation. The proposed feral species management will further reduce threats to this species.  
 
Site Context 
Current = 4/10. Connectivity with the wider locality is variable across the Proposed offset areas. These 
offset areas are not in the vicinity of any known stronghold (Coffs Harbour) for this species. Lack of 
baseline data limits the assessment of the distribution of this species. However, the disturbance areas are 
not located near the boundaries of known distribution for this species. 
Future (no offset) = 4/10. Currently surrounded by agricultural land uses and semi-rural development. 
Some potential for decreased connectivity with other remnants in the wider locality but is unlikely to 
increase significantly over current conditions. 
Future (with offset) = 4/10. Some potential for increased connectivity in conjunction with management 
plans but is likely to be limited due to the ephemeral nature of the smaller water bodies in the area. 


Stocking Rate Score 
Current = 1/10.  No individuals were recorded within the offset areas. However 4 individuals were recorded 
within Project Boundary areas to the west of the infrastructure areas. There is some potential to form part 
of a larger population within the locality and wider region, although this may be limited due to the 
ephemeral nature of smaller water bodies in the area. 
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Table E.3 Data Values and Justification for the assessment of the Giant Barred Frog 


Component Value in 
calculation 


Score Rationale 


Future (no offset) = 0/10. Currently surrounded by agricultural land uses and semi-rural development. 
Potential for reduction in population due to increasing impacts from surrounding land uses 
Future (with offset) = 1/10. Assessment of the potential to increase abundance of species is limited due to 
lack of data on breeding success for this species. 


Time 
horizon  


20 years The life of the mine greater than 20 years. 


Time until 
ecological 
benefit  


10 years Cessation of current land use activities and implementation of management plans, such as weed 
management and feral species management, will benefit this species within a short time frame. However 
the proposed revegetation of degraded areas can potentially take up to 10 years before the understorey 
approaches the anticipated future quality.  Revegetation work in adjacent areas will likely benefit this 
offset, although there would be a time lag. 


Risk of loss 
without 
offset 


40% Risk of loss without offset is estimated to be 40% because the proposed offsets are located in an area with 
increasing semi-rural development. Additionally the offsets could be subject to a future mining application. 
There are no formal protection mechanisms in place to protect the vegetation from some permitted types 
of clearing or other activities under the current zoning. Other risk factors include dieback and drought. 


Risk of loss 
with offset 


5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely to extinguish risk of 
further clearing for future development.  However, the protection mechanism is unlikely to completely 
remove risks due to residual factors such as illegal clearing and natural disasters such as fires and 
drought. 


Confidence 
in result % 


Averted Loss = 
95% 


Confidence in averted loss is set at 95% assuming there is a very high level of protection afforded by the 
conservation agreement.   
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Table E.3 Data Values and Justification for the assessment of the Giant Barred Frog 


Component Value in 
calculation 


Score Rationale 


Increase in 
Quality = 65% 


Confidence in quality is 65% as ongoing and adaptive management under the BMP will increase the 
chances of success. The understorey in the majority of patches is presently in moderate to good condition 
and has a good opportunity to improve through assisted natural regeneration. Management measures, 
such as control of weeds and feral species will reduce the threats to the Giant Barred Frog.  
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Table E.4 Data Values and Justification for the assessment of the Spotted-tailed Quoll 


Component Value in 
calculation 


Score Rationale 


IMPACT Area of 
habitat on 
impact site 
(ha) 


43.4 ha Total area of potential Spotted-tailed Quoll habitat to be cleared.  


Quality of 
impact site 


4/10 
 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of habitat, 
connectivity and patch size, and abundance are important factors influencing the viability of the species. 
 
Site Condition Score 
Site condition score = 6/10.  Habitat within the impact area consists of woodland and open forest areas, 
with hollowing, in moderate to good condition. However some scattered patches consist of canopy species 
only while others have high edge to areas ratios, resulting in an increased susceptibility to edge effects. 
Some areas are highly modified from existing land uses and include regrowth vegetation on spoil heaps. 
The Disturbance area has moderate to good foraging habitat for this species but is likely to be more limited 
for breeding habitat due to limited availability of caves and rocky outcrops for den sites. 
 
Site Context Score 
Site Context = 5/10. Connectivity with the wider locality is variable across the Disturbance Area. The 
Disturbance Area is well within the known distribution for this species.  


Stocking Rate Score 
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Table E.4 Data Values and Justification for the assessment of the Spotted-tailed Quoll 


Component Value in 
calculation 


Score Rationale 


Stocking Rate Score = 1/10. No individuals were recorded within the Disturbance Area. However this 
species moves over large home ranges and has been historically recorded in the locality and wider LGA. 


OFFSET AREAS - RETAINED Area of 
habitat on 
offset 
properties 
(ha) 


196.0 ha Located in Tooheys Road South, Tooheys Road North and Hue Hue Road offset areas 


Quality of 
offset 
site(s) 


Current = 4/10 
 


Future (no offset) 
= 4/10 


 
 


Future (with 
offset) = 5/10 


 


Quality Weighting 
Site Condition = 33%; Site Context = 33%; Stocking Rate = 33% 
The weighting is shared equally between condition, context and stocking rate because condition of habitat, 
connectivity and patch size, and abundance of the species are important factors influencing the viability of 
the community. 


Offset areas are located adjacent to impact areas 
 
Site condition score 
Current = 6/10.  Habitat within the impact area consists of woodland and open forest areas, with hollowing, 
in moderate to good condition. However some scattered patches consist of canopy species only while 
others have high edge to areas ratios, resulting in an increased susceptibility to edge effects. The 
Disturbance area has moderate to good foraging habitat for this species but is likely to be more limited for 
breeding habitat due to limited availability of caves and rocky outcrops for den sites. 
Future (no offset) = 5/10. There is increasing development in the locality and wider LGA. Proposed offset 
areas are not subject to any protection/conservation scheme and impacts from surrounding land uses have 
the potential to increase further than current conditions. 
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Table E.4 Data Values and Justification for the assessment of the Spotted-tailed Quoll 


Component Value in 
calculation 


Score Rationale 


Future (with offset) = 8/10. The offsets areas are proposed to be protected in perpetuity. The cessation of 
grazing activities in adjacent areas is likely to contribute to the improvement of the condition of the 
vegetation and thus habitat quality for this species. The proposed feral species management will further 
reduce threats to this species.  
 
Site Context 
Current = 5/10. Connectivity with the wider locality is variable across the offset areas. These areas are well 
within the known distribution for this species 
Future (no offset) = 5/10. Currently surrounded by agricultural land uses and semi-rural development. 
Some potential for decreased connectivity with other remnants in the wider locality but is unlikely to 
increase significantly over current conditions. 
Future (with offset) = 6/10. Some potential for increased connectivity in conjunction with management 
plans. 


Stocking Rate Score 
Current = 1/10.  No individuals were recorded within the Disturbance Area. However this species moves 
over large home ranges and has been historically recorded in the locality and wider LGA. 
Future (no offset) = 1/10. Currently surrounded by agricultural land uses and semi-rural development. . 
Some potential for decreased connectivity with other populations in the wider locality but is unlikely to 
increase significantly over current conditions, given the wide-ranging nature of this species. 
Future (with offset) = 1/10. Assessment of the potential to increase abundance of species is limited due to 
lack of data on breeding success for this species. 


Time 
horizon  


20 years The life of the mine greater than 20 years. 
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Table E.4 Data Values and Justification for the assessment of the Spotted-tailed Quoll 


Component Value in 
calculation 


Score Rationale 


Time until 
ecological 
benefit  


10 years Cessation of current land use activities and implementation of management plans, such as weed 
management and feral species management, will benefit this species within a short time frame. However 
the proposed revegetation of degraded areas can potentially take up to 10 years before the understorey 
approaches the anticipated future quality.  Revegetation work in adjacent areas will likely benefit this 
offset, although there would be a time lag. 


Risk of loss 
without 
offset 


40% Risk of loss without offset is estimated to be 40% because the proposed offsets are located in an area with 
increasing semi-rural development. Additionally the offsets could be subject to a future mining application. 
There are no formal protection mechanisms in place to protect the vegetation from some permitted types 
of clearing or other activities under the current zoning. Other risk factors include dieback and drought. 


Risk of loss 
with offset 


5% Risk of loss with offset estimated to be 5% because a protection mechanism is likely to extinguish risk of 
further clearing for future development.  However, the protection mechanism is unlikely to completely 
remove risks due to residual factors such as illegal clearing and natural disasters such as fires and 
drought. 


Confidence 
in result % 


Averted Loss = 
95% 


Confidence in averted loss is set at 95% assuming there is a very high level of protection afforded by the 
conservation agreement.   


Increase in 
Quality = 65% 


Confidence in quality is 65% as ongoing and adaptive management under the BMP will increase the 
chances of success. The understorey in the majority of patches is presently in moderate to good condition 
and has a good opportunity to improve through assisted natural regeneration. Management measures, 
such as control of weeds and feral species will reduce the threats to the Spotted-tailed Quoll.  
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Executive summary 


The Wyong Areas Coal Joint Venture (WACJV) is seeking to develop the Wallarah 2 Coal 
Project (the Project) near Wyong on the Central Coast of New South Wales. The Project is 
managed by Wyong Coal Pty Ltd (Wyong Coal), a wholly owned subsidiary of the proponent. 


Development consent is sought by WACJV for the operation of an underground coal mine 
producing up to 5 Mtpa of thermal coal for up to 28 years. The Project is comprised of mine 
entries, an underground longwall mine, a coal handling plant and storage facilities, rail coal 
loader and other associated underground mining infrastructure. The mine will produce a single 
thermal coal product to be marketed for export and domestic electricity generation. 


The original mine proposal included a rail loop generally between the Main Northern Rail Line, 
the Motorway Link Road and the M1 Motorway. Recent land ownership changes have required 
the consideration of a rail spur parallel to the Main Northern Rail Line, within an undeveloped 
crown road reserve. 


This report details the background to the engagement of GHD by Wyong Coal to provide a 
concept design for a rail spur and connection to the Main Northern Rail Line at rail kilometerage 
~113.940 km. The report is intended to provide background material and provide rail layout and 
operational information to support a formal application for WACJV to connect a proposed Rail 
spur with a coal loading facility to the Main Northern Rail Line.  


The report, and the technical aspects used to support it, confirm the rail spur arrangement is 
feasible and can satisfy the operational requirements of the Main Northern Rail Line and the 
Project.  


This conclusion has been arrived at in consultation with Wyong Coal and third party 
stakeholders, including Sydney Trains, TfNSW, RMS and above rail and port operators.  


Notwithstanding these third party inputs, further discussions will be required through subsequent 
phases of development, including detailed risk assessments, particularly with Sydney Trains, 
TfNSW, ARTC and the selected above rail operator regarding the operation and safety 
interactions with the Main Northern Rail Line. 


A concept design has been produced and a set of drawings are contained in Appendix A. 
Information regarding the mine site and conveyors are included as they influence the design 
and operation of the rail spur. The relevant overview drawings of the rail spur are 22-17704-
C003, C203, C204, C205 and C206. 


The following summarises the key rail aspects of the Project: 


Track and Civil Design 


The concept feasibility track and civil design of the rail spur and interface to the Main Northern 
Rail Line has achieved the following key requirements: 


 It has positioned the connecting turnout on a straight track adjacent the Main Northern 
Rail Line. 


 It relies upon standard turnout connection type and geometry. 


 It physically fits within property owned by Sydney Trains (i.e. in the Main Northern Rail 
Line corridor) and an adjacent Crown road. All mine infrastructure, such as conveyors 
and the train load out facilities are located outside of the rail corridor. 
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 It positions the train load out facility within a cutting, which reduces visibility and noise 
emissions to sensitive receivers. 


 The design will accommodate a 4,380 tonne capacity train of a nominal length of 1,057m, 
which will cater for anticipated peak coal production. 


 The conceptual alignment has been designed in consideration of Sydney Trains and 
Australian Rail Track Corporation (ARTC) Unit Train Loading Guidelines.  


Signal Functional Specification 


It has been determined that on average 3 to 4 train paths per day will be required to transfer the 
product coal to port. TfNSW independent modelling has confirmed the availability of the required 
train paths. 


A concept design of the required signalling functional specification to facilitate the necessary 
train movements has been prepared in consultation with TfNSW and Sydney Trains.  


The signalling functional specification is an important document that will be utilised by Sydney 
Trains to gauge the impact of the proposed rail spur on current rail operations and will be a key 
input into a formal application for a connection agreement.   


An industry specialist will be commissioned to develop the signalling functional specification 
from the existing concept design at the Project detailed design stage. TfNSW and Sydney 
Trains will continue to be consulted over the finalisation of signalling functional specification.  
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1. Background 


The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent under Division 
4.1 of Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act) for the 
Wallarah 2 Coal Project (the Project).  The key features of the Project include:  


 A deep underground longwall mine extracting up to 5 million tonnes per annum (Mtpa) of 
export quality thermal coal. 


 The Tooheys Road Site between the M1 Motorway and the Motorway Link Road, which 
includes a portal, coal handling facilities and stockpiles, water and gas management 
facilities, small office buildings, workshop, rail spur, train load out bin and connections to 
the municipal water and sewerage systems. 


 The Buttonderry Site near the intersection of Hue Hue Road and Sparks Road, which 
includes administration offices, bathhouse, personnel access to the mine, ventilation 
shafts and water management structures. 


 The Western Shaft Site in the Wyong State Forest, which includes a downcast ventilation 
shaft and water management structures. 


 An inclined tunnel (or “drift”) from the surface at the Tooheys Road Site to the coal seam 
beneath the Buttonderry Site. 


 Transportation of product coal to the Port of Newcastle by rail. 


 An operational workforce of approximately 300 full time employees.  


The Project has been subject to the assessment process under Division 4.1 of Part 4 of the 
EP&A Act, including a review by the Planning Assessment Commission (PAC).  In June 2014, 
the PAC concluded that ‘if the recommendations concerning improved strategies to avoid, 


mitigate or manage the predicted impacts of the project are adopted, then there is merit in 


allowing the project to proceed’.   


Following the review by the PAC, the Tooheys Road Site was re-designed to avoid land use 
conflicts with third parties.  The changes to the Project include: 


 Removal of the previously proposed rail loop 


 Re-location of the previously proposed rail spur to the eastern side of the Main Northern 
Rail Line 


 Re-location of the train load out facility to the eastern side of the Main Northern Rail Line 


 A conveyor system to deliver product coal from the stockpile to the new train load out 
facility 


 Realignment of the sewer connection 


These proposed changes are referred to as the ‘Amendment’.  All other aspects of the Project 


remain identical to the original proposal.   


To give effect to the proposed changes to the Project, WACJV is seeking an amendment to the 
Development Application (DA) under clause 55 of the Environmental Planning and Assessment 


Regulation 2000.  This report forms part of the “Amendment to Development Application SSD-


4974” (Amendment Document) being prepared by Hansen Bailey to support the application to 
amend the DA.   


This report assesses the environmental impacts of the Amendment and where necessary, 
recommends additional management and mitigation measures to ameliorate these impacts.  
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Aspects of the Project that are unchanged have not been reconsidered.  The impacts 
associated with these aspects of the Project will remain as assessed in the Wallarah 2 Coal 


Project Environmental Impact Statement (Hansen Bailey, 2013). 


1.1 Objective 


The objective of this report is to provide sufficient information to support an amendment to the 
Development Application for the Project. In this respect, the report seeks to address the Director 
General’s Requirements (DGRs) issued in 2012. The DGRs relating to traffic and transport 
included the following requirements: 


…including a detailed assessment of the project on the capacity, efficiency and safety of the


rail network, having regard to the strategic objectives for passenger and freight rail network 


(such as the Northern Sydney Freight Rail Corridor project). 


…a description of the measures that would be implemented to maintain and/or improve the


capacity, efficiency and safety of the road and rail networks in the surrounding area over the 


life of the project. 


…In particular you must consult with the Australian Rail Track Corporation, and downstream


coal chain operators including Railcorp, Newcastle Ports Corporation and the Hunter Valley 


Coal Chain Co-ordinator. 


1.2 Key stakeholders 


The following will be key stakeholders have been consulted in the design, construction and 
operation of the proposed rail spur and related railing and port operations. Engagement with 
these stakeholders has been initiated and will be ongoing throughout all subsequent stages of 
the Project. 


1.2.1 Newcastle Coal Infrastructure Group 


Based at the Port of Newcastle, NCIG exports coal from the Newcastle, Hunter Valley, 
Gloucester, Gunnedah and Western Coalfields to destinations around the world. The Terminal 
has been operating for several years and was expanded to an installed capacity of 66 Mtpa on 
30 June 2013. NCIG offers potential stockpiling capacity at the port allowing producers to meet 
cargo capacity requirements accrued at a standard rail delivery rate, thus giving the rail operator 
a relatively standardised delivery schedule. 


 Consultation and confidential discussions with NCIG have been ongoing regarding port 
access, stockpiling and cargo assembly requirements toward development of the 
Wallarah 2 Coal Project. 


1.2.2 Port Waratah Coal Services 


Based at the port of Newcastle, Port Waratah Coal Services own and manage the Kooragang 
Island and Carrington Coal Terminals. 


 Consultation and discussions with PWCS have been ongoing regarding port access and 
cargo assembly requirements toward development of the Wallarah 2 Coal Project and 
related requirements. 
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1.2.3 RailCorp 


Rail Corporation New South Wales (RailCorp) is a State-owned corporation of the State of New 
South Wales established under the Transport Administration Act 1988 in 2004. From 2004 until 
2013, RailCorp operated passenger train services in New South Wales and maintained rail 
infrastructure within the New South Wales Metropolitan Rail Area. RailCorp are the underlying 
land asset owner of the rail corridor. From 2013, operation and maintenance functions were 
transferred to the new Sydney Trains and NSW Train Link. 


Consultation with RailCorp as the land asset owner will be ongoing throughout this process 
along with the parallel consultative process undertaken with Sydney Trains and Transport for 
NSW. 


1.2.4 Sydney Trains 


Sydney Trains are responsible for the maintenance of assets including tracks, trains, signals, 
overhead wiring, stations and facilities associated with its rail network. The main northern rail 
line between the projects proposed rail spur and Newcastle is controlled by Sydney Trains  


Key users of the Sydney Trains maintained infrastructure include the freight operators that apply 
for access to the Sydney Trains Network for receival paths on which to operate.  The Project’s 
above rail provider will have to apply formally to Sydney Trains for its required receival paths. 


 Consultation has been ongoing with Sydney Trains via meetings and discussion 
regarding infrastructure development, interface interactions with other rail transport 
agencies and providers toward development of the Wallarah 2 Coal Project. 


1.2.5 Independent Transport Safety Regulator (ITSR) 


The Independent Transport Safety Regulator (ITSR) is an independent statutory authority of the 
NSW Government. Its principal objective is to facilitate the safe operation of transport services 
in NSW. This is achieved through regulatory compliance activity, including investigation into 
safety in transport operations and promotion of safety as a fundamental objective in the delivery 
of transport services. Any new connection to the existing Main Northern Rail Line managed by 
Sydney Trains will need to be reviewed by ITSR from a safety and compliance perspective. 


1.2.6 Transport for NSW 


Transport for NSW (TfNSW) is responsible for improving the customer experience, planning, 
program administration, policy, regulation, procuring transport services, infrastructure and 
freight. Transport operating agencies have been freed up to focus on service delivery – 
providing safe, reliable, clean and efficient transport services. 


TfNSW have been engaged to undertake train path modelling to confirm the ability of the Project 
to access the Main Northern Rail Line, and to assess any impacts of the Project on the rail 
network efficiency. 


 Consultation has been ongoing with Transport for NSW via meetings and discussion 
regarding infrastructure development, interface interactions with other rail transport 
agencies and providers, and train pathing requirements toward development of the 
Wallarah 2 Coal Project. 


1.2.7 Newcastle Port Corporation 


The project has consulted with the Newcastle Port Corporation as part of its wider consultation 
with industry and rail/port providers regarding the Wallarah 2 Coal Project. 
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1.2.8 Hunter Valley Coal Chain Coordinator (HVCCC) 


The HVCC Logistics Team (HVCCCLT) had two broad planning objectives, being: 


Day to Day Planning and Scheduling:  Maximise coal export volumes each and every day and 
coordinate planning for the provision of future coal chain infrastructure.  The HVCCLT 
coordinated vessel berthing, stockpile layouts and train sequencing so as to fulfil customers 
orders in the shortest possible timeframe; and 


Long Term Capacity Planning: Over the longer, 10-year horizon the HVCCLT used 
sophisticated simulation and optimisation modelling tools to continuously assess the adequacy 
of the existing Coal Chain infrastructure to fulfil future export demand.  By identifying future 
Coal Chain constraints and working to develop an integrated capital investment plan, the 
HVCCLT was able to assist members optimise their investment decisions and focus capital 
expenditure on infrastructure required to meet future coal export growth. 


 Consultation has been ongoing with HVCCC via meetings and discussion regarding 
membership and coordination of interface with rail and port providers toward development 
of the Wallarah 2 Coal Project.  


1.2.9 ARTC 


ARTC has control of track and scheduling for the small portion of network from Islington to 
Kooragang Island that the Project’s trains will traverse.  


 Consultation has been ongoing with ARTC via meetings and discussion regarding 
interface interactions between the Sydney Trains, the ARTC network Port providers and 
above rail operations toward development of the Wallarah 2 Coal Project. ARTC have 
confirmed the viability of the required train paths using their network to access rail 
facilities at Kooragang Island and Carrington. 


1.3 Location 


The proposed rail spur will be located to the south of Wyee. The rail spur will be constructed 
within an existing undeveloped Crown Road (Nikko Road) which runs directly adjacent to the 
Main Northern Rail Line, on its eastern side. It is intended that the rail spur will be used to load a 
unit coal train of ~4,380 tonne (coal product) capacity. The connection to the Sydney Trains 
network will occur at rail chainage 113.940 km. Figure 1-1 illustrates the geographic location of 
the proposed rail spur. 







GHD | Report for Wyong Coal - Wallarah 2 - Proposed Coal Loading Facility , 22/17704 | 5 


Figure 1-1 Site Location for Surface Facilities and Rail Spur 


The location of the works with respect to rail operations on the Main Northern Rail Line is 
contained in a spur parallel and adjacent to the Main Northern Rail Line between Wyong and 
Wyee. This is shown below on Figure 1-2 Conceptual Layout Tooheys Road Site. 
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2. Study requirements 


2.1 Wyong Coal performance requirements 


In developing a new train load out facility for railing coal to the Port of Newcastle, Wyong Coal 
have established the following key requirements for the rail spur. 


 Train loading infrastructure needs to be contained within the Crown Road adjacent to the 
Main Northern Rail Line. 


 Provision of rail infrastructure to load a standard 4,380 tonne capacity (Coal product) train 
outside of the Sydney Trains managed Main Northern Rail Line. This capacity is based on 
25 to 30 tonne axle loads. 


 To have standard unit train loading procedures and guidelines where possible. 


 A track and civil design that optimises constructability on the available land and cut / fill 
balance of bulk earthworks. 


 To provide technical design requirements acceptable to Sydney Trains. 


 Placement of the train load out facility within a minor cutting area to minimise visual and 
noise impacts. 


2.2 Sydney Trains study/connection requirements 


2.2.1 Purpose 


Sydney Trains have responsibility to manage train operations, maintenance and new 
construction on the Main Northern Rail Line from Sydney to Newcastle. It also has the 
responsibility for managing existing and new third party infrastructure connections to the main 
line.  


For the Project to progress, Wyong Coal has a requirement to transport mined and processed 
coal product via rail wagons to the Port of Newcastle. To achieve this outcome, it will be 
necessary to construct a rail spur adjacent to the Main Northern Rail Line and connect to the 
Sydney Trains managed Main Northern Rail Line at rail chainage 113.940 km. 


2.2.2 Sydney Trains connection requirements  


In managing new third party rail infrastructure connections to the Main Northern Rail Line, 
Sydney Trains have a requirement that any new track and signal infrastructure should be 
designed in accordance with published technical standards and procedures. The concept 
design developed for the Project prepared satisfies the key following Sydney Trains 
requirements: 


 Safe operation of existing main line traffic. 


 Safe operation of unit coal trains entering and exiting the Main Northern Rail Line from 
the rail spur. 


 Minimise impact on current Sydney Trains operations including scheduled passenger and 
freight timetables. 


 Ensure there is sufficient railing capacity on the existing Main Northern Rail Line network 
for the proposed connection and railing operations. 


 Use of infrastructure that is standard and can be maintained in accordance with existing 
Sydney Trains procedures. 
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It should be noted that these connection requirements were considered as part of the original 
Development Application that was recommended for approval and remains largely unchanged. 


Consultation will be required to continue with Sydney Trains so that the rail spur turnouts and 
the mainline crossovers have the required signalling to ensure that there will be minimal impact 
to the existing functionality of the rail network. 


2.3 Project scope and deliverables 


2.3.1 Scope 


GHD has prepared a concept design of basic details to confirm feasibility of concept, and of 
sufficient detail to allow assessment and approval of the Project. The following activities have 
been undertaken in support of this report: 


 Location of turnout connection and concept layout. 


 Spur general arrangement, including Main Northern Rail Line connection with modelled 
earthworks and drainage commentary including long sections and grading. 


 Bulk quantities generated from the concept design model. 


 High-level constraints / risk assessment for the rail spur and Main Northern Rail Line 
connection. 


 Signalling information and preliminary functional specification. 
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3. Operational description and concept 


design 


3.1 Battery limits 


The existing land and rail infrastructure constraints limit the available length for the rail spur, and 
hence determine the train configuration to be used for the Project. The key infrastructure 
constraints are: 


 The Main Northern Rail Line takeoff needs to be on a straight section of track, meaning 
the northern most turnouts can be positioned at rail chainage 113.940 km. This is south of 
the Gosford Road bridge. 


 The southern limit of the spur is determined by the Motorway Link Road. The conveyor 
transfer station needs to be located at this location as well. 


Once signal locations on the spur are allowed for, the maximum available spur length is 
approximately 2,175 m. 


Coal will be transferred from the product stockpile to the train load out facility by conventional 
belt conveyors. The conveyor will be enclosed within a gantry as it crosses over the Main 
Northern Rail Line. The exact location of individual trestles within the rail corridor have not been 
defined at this stage, however any necessary impact protection will be provided as required by 
Sydney Trains. 


3.2 Train configuration 


In addition to these battery limits, the spur longitudinal grades will typically match those of the 
Main Northern Rail Line to avoid excessive earthworks and oversized retaining walls. A key 
operational limitation of the spur is that the train leaves the spur in the opposite direction to 
which it enters. Conventional balloon loops allow continuous operation for loading and 
unloading in the same direction. Therefore, the spur will require the provision for turning the 
train elsewhere if conventional coal wagons are used. There are available stabling facilities near 
the Port of Newcastle for this purpose. Alternatively, (and preferred), the Project could use 
specific bi-directional wagons that allow for loading and unloading in any direction. Above rail 
operators have confirmed both options are feasible, including a range of refinements within 
them.  


To accommodate the preferred option of bi-directional wagons, and to remain within the battery 
limits as defined, the following train configuration is proposed, and forms the basis of this study: 


 Twin AC Traction or 92 type class locomotives front and back (total of four (4) 
locomotives). 


 60 x 25 tonne axle load wagons such as PHTH wagons. 


This results in a total train length of 1,057m, which provides the required capacity of 4,380 
tonnes per train. These trains are shorter than current typical Hunter Valley standard 
configurations of 1,530 m. 


Further discussion on the train configurations and options considered is presented in Section 
3.5. 
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3.3 Coal transport task 


The coal produced at the mine will be of higher quality than the relatively higher ash, medium 
energy coals typically produced for electricity generation throughout NSW. Product coal will be 
transported by rail to the Port of Newcastle for export. The current Project development plans 
have focussed on this marketing strategy.  


Due to the proximity of the Vales Point and Eraring Power Stations, some coal could also 
possibly be sold domestically to these utilities as a higher quality blending coal. Whilst the 
proposed train configuration is amenable with provision to the power stations, this would only 
occur subject to the required coal train paths being available consistent with domestic 
requirements.  


Consultations with the Ports Authorities have confirmed that temporary port storage facilities will 
most likely be relied upon, as opposed to campaign delivery and loading. This will provide 
flexibility in train operations, and will allow ongoing, regular train movements, as opposed to 
concentrated movement under campaigning. On average, there will need to be three (3) train 
loads moved per day with a peak of four (4) trains per day in the later stages of the Project. This 
will provide for approximately an average of 13,140 tons of coal per day to be railed to the port 
with sufficient total volume to assemble a Cape Size vessel cargo of 120,000 net tonnes within 
an acceptable ten-day timeframe utilising dedicated stockpiles at the port. 


3.3.1 Port utilisation 


The proponent has initiated confidential commercial discussions with the Newcastle Coal 
Infrastructure Group (NCIG), which offers potential stockpiling capacity. NCIG is one of two port 
service providers together with Port Waratah Coal Services (PWCS) with whom the proponent 
has also held discussions. Stockpiling capacity at the port allows producers to meet cargo 
capacity requirements accrued at a standard rail delivery rate, thus giving the rail operator a 
relatively standardised delivery schedule.  


3.4 Coal handling infrastructure 


3.4.1 Overland conveyors 


The conveyor from the product coal stockpile to the train load out facility will have a nominal 
capacity of up to 4,500 tonnes per hour (tph). For the purposes of the concept design, 3,500 tph 
has been assumed. The arrangements of the conveyors and transfers are indicated on the 
concept design drawings 22-17704-C200 to C204 inclusive in Appendix A. The conveyor 
arrangement and load rates are important considerations, as it directly relates to rail load out bin 
size (storage) and load rates, and ultimately the train dwell time on the spur. The conveyor 
infrastructure from the product coal stockpile to the train load out facility includes: 


 An overland conveyor delivering coal from the product coal stockpile to the eastern side 
of the Main Northern Rail Line. This conveyor will cross Tooheys Road and interact with 
the adjacent Boral operation and the Motorway Link Road corridor.  


 A bin feed conveyor that will run parallel to the rail spur from the transfer station near the 
Motorway Link Road to the train load out facility. 


The conveyor arrangement is indicated on drawing 22-17704-C200 in Appendix A. 
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The overland conveyor will predominately follow the existing ground terrain. The conveyor will 
be a traditional trough conveyor with localised cover and maintenance track beside it. The 
conveyor will predominantly be within land owned by WACJV, with a section through the 
adjacent Boral operation and RMS corridor west of the Motorway Link Road Bridge. The 
conveyor will then pass over the Main Northern Rail Line beside Doyalson Link Road Bridge. 


The conveyor will be in an enclosed gantry as it crosses over the Main Northern Rail Line. It will 
be at a height consistent with the existing road bridge with similar trestle footing spacing. 


The overland conveyor will have a drive and transfer to the rail bin feed conveyor. The transfer 
will be a “hood and spoon” type transfer to industry standard loading practice, providing 
beneficial dust and noise mitigation. The transfer will be housed within a “hush clad” type 


enclosure. The transfer station for the overland bin feed conveyor is proposed to be located at 
the southernmost extent of the proposed rail spur corridor. 


The bin feed conveyor will be predominately ground mounted, running parallel to the rail spur 
and will be outside the rail corridor. The conveyor will be elevated above ground where it rises 
to feed the bin.  It will potentially feed the train load out bin at an offset of approximately 5 m off 
the rail spur centreline. There will be a vehicular track for access and maintenance alongside 
the conveyor.  


3.4.2 Train load out facility 


The train load out facility will be defined in the detail design phase, and integrated with the 
stockpile capacity, conveyor rates, and train loading schedule requirements. For the purposes of 
this study, a batch weigh system has been assumed, consistent with industry practice.  


Current considerations support in the order of a 4,500 tonne per hour capacity bin, which 
equates to dimensions of approximately 12 m diameter and up to approximately 28 m high at 
the feed in conveyor, with a housing and roofing structure positioned above this.  


The load out facility will sit directly above the centreline of the rail spur. 


3.5 Rail arrangement and operations 


Sydney Trains is the owner and operator of the Main Northern Rail Line between the Project 
and Broadmeadow. At the Project site, the following arrangement is proposed:  


 The connection of the rail spur to the mainline immediately south of the Gosford Road 
Bridge.  


 The spur is a single track with the ability to hold one train of 1084 m length.  It has a 
single mainline connection.  


 The existing mainline crossovers are located approximately 500 m north of the Gosford 
Road Bridge. These will be utilised to access the northbound line. 


 The spur continues south and terminates immediately north of the Motorway Link Road 
Bridge.  


The total spur length will be in the order of 2,220 m. With reference to Section 3.2, this means 
the “northern” locomotives will not pass under the load out bin.  


The northern end of the rail spur will be within the Main Northern Rail Line corridor for 
approximately 730 m, prior to deviating east into the Crown Road corridor. The spur continues 
south to the train load out facility and continues to a point immediately north of the Motorway 
Link Road Bridge. All train loading infrastructure is located on land adjacent to and separate 
from the Main Northern Rail Line corridor. 
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The spur arrangement is outlined on the drawings in Appendix A.  These drawings position the 
rail infrastructure as follows, in reference to approximate TfNSW rail chainage locations 
(chainages in brackets are on spur): 


 Crossovers      114.515 km 


 Gosford Road Bridge overpass   113.980 km 


 Mainline connection    113.940 km  


 Northern point of Crown Road corridor  (113.210) km 


 Train Load Out Facility location   (112.785) km 


 Southern end of rail spur     (111.710) km 


 Motorway Link Road overpass   (111.665) km 


Primary Rail drawings (attached in Appendix A) to reference are 22-17704-C003, C204, C205 
and C206. 


3.5.1 Train configuration staging options 


As outlined in Section 3.2, the preferred train configuration forming the basis of design 
comprises 4 locomotives in a twin push-pull arrangement with 60 wagons (of 25 tonne axle 
load), providing a total train length of 1057 m. The arrangements shown on the drawings 
provide for a train length of 1084 m to allow for differing operator/wagon options. This 
arrangement suits the projected peak mine production. In the early stages of operation, shorter 
trains will be suitable. It is likely that 44 wagon trains will be sufficient for the first two and a half 
(2.5) years of production. 


Recent TfNSW modelling indicates that AC traction or 90 class locomotives will be required to 
operate the train configuration and negotiate the relatively steep grades (~2.5%) of the 
Fassifern Bank. Rail operators will continue to be actively engaged to confirm locomotive 
requirements prior to development. 


Based on commencement of production in 2020, the expected ramp up of production is as 
follows: 


2020 176 kt 
2021 598 kt 
2022 1,865 kt 
2023 4,005 kt 
2024 3,389 kt  
2025 4,025 kt 
2026 4,670 kt 
2027 4,172 kt 
2028 4,670 kt 
2029 4,824 kt 
2030 4,845 kt 
2031 4,356 kt 
2032 4,406 kt 
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3.5.2 Operations at the train load out facility 


The train operations at the load out facility will be as follows: 


 A wagon closing trigger will be located before the bin to ensure the wagon doors are 
closed. 


 A train speed control telemetry system will be installed to manage train speed whilst 
loading. 


 The bin will have automated controls with track weigh scales before and after the bin 
along with other standard controls to alert of the arrival of partially loaded wagons and 
alert the system of empty, light, uneven or overloaded wagons. 


 The bin location will have a coal spill pit to contain an unexpected event at bin or wagon 
loading. 


 Derailment detectors will be installed on either side of the bin to analyse entering and 
exiting trains. 


 Bin controls will be integrated with the coal stockpile management system.  


 It is anticipated that there will be minimal pre-filling of the bin, and the total time for train 
arrival to departure will be around 1.5 hours. 


3.6 Train speed data 


Train speeds on departure and arrival are influenced by a range of factors and need to be 
confirmed in subsequent phases of the design, in conjunction with Sydney Trains, TfNSW and 
rail operators. For the purposes of this study, the following assumptions were provided to 
TfNSW for the mainline path modelling: 


Arriving at site 


 The turnouts off the main line will be rated at 60 km/h. 


 The train will reduce from 60 km/h to 40 km/h on the main line. 


 The head of the train configuration will leave the main line at 40 km/h. 


 The tail will exit the mainline at 20 km/h (speed limited under bin 15 – 20 km/h). 


 To clear the main line, each train will require approximately 4 minutes plus the reduction 
of speed on the Main Northern Rail Line utilising approximately 1 minute of path. 


Leaving site 


 The emergency crossover south of Wyee Station is currently restricted to a maximum of 
25 km/hr. Therefore, the train will not exceed this speed until cleared. The crossover 
could be upgraded to 60 km/hr.  


 If the crossovers are upgraded to 60 km/h, it takes approximately 6 minutes to match the 
speed profile of a “through train”. 


 The design currently has approximately 550 m from the spur release signal to the cross 
over from the up (southbound) line to the down line (just south Wyee station). 


 The time to clear the up line will be in the order of 4 minutes. 
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3.7 Pathing demand 


Based on the above description of the proposed train spur arrangement and train configuration, 
the Project’s required train paths can be determined. 


Based upon a maximum annual production rate of 4.8 Mtpa annualised for both 300 and 330 
days of rail availability, this will consist of 60 wagons x 100 t (78.3 t Net) at 94% loading 
efficiency resulting in approximately 4380 tonnes per train. This requires the following average 
train cycles per day to assemble product coal at the port. 


In a typical year, 300 to 330 days of railing have been used as the design basis, which is the 
expected availability of the rail network. The useable available days for railing are dependent on 
stockpile capacity, coal production, longwall moves and rail outages.  


 For production rates until 2026 (up to 4.3 Mtpa), 330 railing days, port storage capacity, 
4,380 t per train, equates to 3 trains per day.  


 Alternate train configuration options are: 


– At 4.8 Mtpa, 300 railing days, port storage capacity, 4,380 t per train, equates to 3.65 
trains per day. 


– At 4.8 Mtpa, 330 railing days, port storage capacity, 4,380 t per train, equates to 3.32 
trains per day. 


– At 4.8 Mtpa, 330 railing days, port storage capacity, 4,924 t per train (30 tonne axle 
load (TAL) train), equates to 3.0 trains per day. 


– At 4.8 Mtpa, 330 railing days, port storage, 4,440 t per train (25TAL train at 94.5% 
loading efficiency), and running a fourth train on Saturday and Sunday equates to 3 
trains per weekday and 4 trains per day on Weekends. 


 In consideration of the production ramp up (Section 3.5), only 3 paths per day are 
required until 2026, which allows for operations to start with the smaller 44 wagon (3,212 
tonne) for the first 2.5 years of production. 


Based on the above estimates, train path requirements have been assessed based up to 4 
trains per day. 


3.8 Sydney Trains access 


The train load out facility will be located on a Crown Road alongside the existing main line. The 
existing vehicle maintenance path for the Main Northern Rail Line will remain and will not be 
affected other than at the location of the main line connection. The maintenance track level 
crossing of the rail spur in the area near the exit signal position will be determined in the 
detailed design phase. There will be a fenced demarcation between the main rail corridor and 
the Crown Road with standard safety and operating protocols put in place. 
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4. Rail system capacity assessment 


The train and spur information outlined above was provided to TfNSW for the purposes of 
network modelling. The objective of the modelling was to confirm the availability of train paths 
required for the Project. 


The TfNSW modelling confirms that running 3 to 6 trains per day with either 25TAL or 30TAL is 
viable within the existing pathing capacity.  


Further, their study has confirmed that there will be no additional infrastructure requirements 
between the train loading point and the port of Newcastle when using the required number of 
paths needed and a 25 TAL capacity. 


The memorandum from TfNSW outlining their study outcomes is contained in Appendix E. 


4.1 Capacity assessment 


The requirement is for 3-4 return paths between Wyong and Islington Junction through to the 
port terminals at Kooragang Island. Three paths per day will be sufficient for the projected coal 
production to 2026.  


Transport options analysed: 


1. 25TAL wagon train with 44 wagons (3 locomotives – 81 class 44aci) 


2. 25TAL wagon train with 60 wagons (4 locomotives – 90/92 class 44aci) 


3. 30TAL wagon train with 54 wagons (4 locomotives – 92 class 44aci)  


We would note that the 30TAL wagon train has a track speed limit of 60 km/h, whereas the 
25TAL wagon train has a limit of 80 km/h. 


The paths were modelled with an additional standard 5% allowance of the running time, which is 
likely to require the use of a Down Awaba loop should 30TAL trains be used.  


The modelling included: 


 1.5 hours dwelling time on the rail spur 


 1.5 hours dwelling time at the port of Newcastle 


 TfNSW model only extends to Islington Junction, beyond which we assume a travel time 
to port of 15 mins each way 


 Availability of concurrent ARTC paths (ARTC have now confirmed the availability of 
concurrent paths to Port) 


Table 4-1 25 Tonne Axle - 44 Wagons not limited to 60 km/h (Using 81 Class 


locomotive and turn around at Carrington) 


 Down Loaded Up Empty 
Paths Dep 


Wallarah 
Needs 
Loop? 


Arr Islington Dep Islington Arr Wallarah 


1 23:53  No  01:00 04:43 05:44 
2 4:09  No  05:14 08:06 09:07 
3 7:19  No  08:26 12:46 13:47 
4 11:28  Yes  12:45 14:55 15:56 
5 15:22  Yes  17:30 20:45 21:46 
6 17:38  No  18:44 01:00 02:01 
1 23:53  No  01:00 04:43 05:44 
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Extract from Document - Transport For NSW – Wallarah 2 Train Paths Date 22/03/2016 


Appendix E. 


4.2 TfNSW results 


25 TAL – 60 Wagons 


The graphical representation attached in Appendix E, illustrates the modelled train paths for the 
Project. For the 25 TAL with 60 Wagons, the speed is not limited to 60 km/h and thus does not 
require the use of a passing loop at Awaba.  


The paths indicated in the thicker ‘Blue’ line are the loaded trains travelling from the Project 
(Wallarah) to the Port towards (Islington Junction) in the down direction. The path indicated by 
the ‘Green’ line refers to the second rolling stock operation.  


The table below indicates the arrival and departure times both at the Project and the port and 
provides multiple links with available return paths  


Table 4-2 25 Tonne Axle - 60 Wagons not limited to 60 km/h (Using 92 Class 


locomotive) 


 Down Loaded Up Empty 
Paths Dep 


Wallarah 
Needs 
Loop? 


Arr Islington Dep Islington Arr Wallarah 


1 23:53  No  00:57 04:43 05:48 
2 04:09  No  05:11 08:06 09:11 
3 07:19  No  08:23 12:46 13:52 
4 11:28  Yes  12:41 14:55 16:00 
5 15:22  Yes  17:27 20:45 21:50 
6 17:38  No  18:41 01:00 02:21 


30 TAL – 54 Wagons 


For the 30 TAL with 54 Wagons, the speed is limited to 60 km/h and analysis shows that a 
passing loop at Awaba is required to provide a substantial path.  


The table below indicates the arrival and departure times both at the Project and the port and 
provides multiple links with available return paths.  


Table 4-3 30 Tonne Axle - 54 Wagons Limited to 60 km/h (Using 92 Class 


locomotive) 


 Down Loaded Up Empty 
Paths Dep 


Wallarah  
Needs 
Loop? 


Arr Islington Dep Islington Arr Wallarah 


1 23:53  No  00:59 04:43 05:48 
2 04:07  Yes  05:26 08:06 09:11 
3 07:20  No  08:25 12:46 13:52 
4 11:28  Yes  12:43 14:55 16:00 
5 15:22  Yes  17:28 20:50 21:55 
6 17:39  Yes  19:15 01:00 02:21 
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4.3 Level crossing impacts  


GHD also examined the impacts on closure times at the St James Road level crossing at 
Adamstown and the Clyde Street level crossing at Islington. Combined with figures from the 
recent Cobbora Environmental Assessment (EMGA Mitchell Mclennan September 2012), 432 
minutes per 24-hour day (30% of each [24-hour] day) in total at St James Road and 463 
minutes per day (32% of each day) at Clyde Street have been determined as existing closure 
times. 


Based upon coal production as described in this report, a theoretical maximum of 4 coal train 
cycles per day, 7 days a week could be required to assemble coal at the port of Newcastle. 
However, based on the overall railing days per year, the average daily train movements for the 
Project will be at a more uniform rate of 3.5 coal train cycles per day. 


Assuming similar future level crossing closure times for the coal trains as those reported in the 
recent Cobbora Environmental Assessment (EMGA Mitchell Mclennan September 2012), which 
were 7-8 minutes typically in the loaded direction and 5-6 minutes typically in the empty 
direction, the train cycles for the Project will add approximately 45 minutes per day of level 
crossing closures. Adding the additional closure times due to the Project to the existing closure 
times will therefore result in a cumulative closure of 477 minutes (33% of each day) and 508 
minutes (35% of each day) at the St James Road and Clyde Street level crossings respectively. 
These increases represent up to a 3% increase on the current closure times for each case. 


In comparison to the original rail transport proposal for the Wallarah 2 EIS, the direct impacts 
attributable to Wallarah 2 trains decreases by 11 minutes at the St James Road and Clyde 
Street level crossings respectively. 


The cancellation of the Cobbora project has resulted in the expected future level crossing 
closure times with the Project operating at full capacity to be below the proposed level that 
would have resulted from the now abandoned Cobbora project. 


It should also be noted that, based on path timing and the train delivery cycle the majority of the 
paths and travelling times are likely to occur in the periods that will not affect peak morning and 
afternoon vehicular traffic on St James Road and Clyde Street. 


The existing level crossing delays at the St James Road and Clyde Street Level Crossings, and 
any projected future increases as a result of Project are an acknowledged concern of the NSW 
government's transport agencies. Detailed proposals have been developed by these agencies 
for the reduction and mitigation of current and projected future delays to road traffic, particularly 
at the St James Road level crossing at Adamstown. 


In the Draft NSW Freight and Ports Strategy (NSW Government, November 2012), Item T-40 of 
the recommended works program proposes real time information is installed at the affected 
level crossings in the Newcastle area. This initiative is to commence at the St James Road level 
crossing at Adamstown, and will be used to advise motorists on train arrivals and expected road 
delays and to construct intersection improvements on alternative routes to attract traffic away 
from these crossings. More significantly, in the longer term as identified under Item T-9 of the 
recommended works program, a Newcastle rail bypass corridor will be required. Corridor 
planning investigations are recommended to be undertaken to identify a corridor for 
preservation. These works will form part of the Northern Sydney Freight Corridor (NSFC) 
Stages 2 and 3 works. 
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5. Track and earthworks design 


5.1 Scope specifications 


GHD have produced a concept rail spur and turnout connection layout that is feasible in terms 
of satisfying the basic concept requirements of: 


 An appropriate level of compliance to Technical Standards for Unit Train Loading. 


 Technical standards in relation to main line connections. 


 Loading a standard approx. 3,200 to 5,000 tonne train (coal product). 


 Fitting the rail alignment and train loading facility within the required property boundary, 
noting that the northernmost ~700 m is in the rail corridor. 


 Placement of the loading point within a minor cutting to minimise visual impacts. 


5.2 Estimated bulk quantities 


The design for the rail infrastructure has been carried out using a concept level digital rail 
model. The modelling was able to confirm bulk quantities including rail vertical and horizontal 
design alignment, bulk cut, bulk fill, and select fill for subgrade construction and track ballast 
quantities upon further design development. 


The following summarises the bulk quantities generated from the digital rail model. 


Earthworks 


For rail corridor only: 


 Total cut:   22,500 m3 


 Total fill:  79,000 m3 


 Fill required: 56,500 m3 


On the reasonable assumption that 10 to 15 percent of cut is not suitable for fill, the Project will 
require approximately 60,000 m3 of fill materials of suitable quality to create the formation 
required. 


Table 5-1 Bulk quantities 


Quantity Description Quantity Unit of 
Measure 


Comment 


Clear & grub low density vegetation ~36,000 square 
metres 


 


Stripping of topsoil  ~36,000 square 
metres 


 


Bulk Cut – Other than rock (Batter 
slope 1V:2H) 


Unknown cubic 
metres 


subject to further geotechnical 
investigation 


Bulk Cut – Rock (Batter slope 1V:2H) Unknown cubic 
metres 


subject to further geotechnical 
investigation 


General Fill ~65,000 cubic 
metres 


 


Structural Fill ~10,000 cubic 
metres 


 


200 mm at CBR>50 ~4,500 cubic 
metres 
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Quantity Description Quantity Unit of 
Measure 


Comment 


Track Length 2,250 linear 
metres 


 


Rail (1XC) 4,500 linear 
metres 


 


Aluminothermic Welds - Plain Track ~44 welds  


Aluminothermic Welds - Turnouts TBA welds  


Glued Insulated Joints (GIJ) ~9 joints  


Sleepers ~4,200 sleepers  


Turnouts (500:15 Tangential) 3 turnouts  


Ballast ~11,000 tonne  


Bridges and culverts As per 
mainline 


  


Bulk earthworks 


This is a preliminary estimate of earth works volume to suit the rail corridor works for Project. 
The basis of the work to date is: 


 The alignment used is consistent with the main line grades, which is steeper than typically 
use on coal rail spurs, but has been confirmed suitable by above rail providers. 


 The volumes are based on design option using retaining walls along the privately owned 
land (east) and conventional earthworks batters on the main line rail side (west).  


 Bridges over creek lines have been included. 


 An assumption that the construction programme will be approximately a 6 months’ 
earthworks campaign, which is consistent with typical rail projects of this size. 
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Intersection performance 


On the basis of the current arrangement and observed use, we expect the intersection of 
Thompson Vale Road and Motorway Link Road will be suitable for use by the Project for the 
construction and operation phases. 


 


Motorway Link Road has a left and right turning lane for entering Thompson Vale Road, but no 
lanes for exiting Thompson Vale Road. 
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6. Conclusions and recommendations 


The required coal-handling infrastructure can be constructed and the train paths are available to 
transport the Projects coal product by the proposed alternate coal load out system to the Port of 
Newcastle.  As with the previously proposed rail load out arrangements, this assessment has 
confirmed that the interface with existing rail assets can be appropriately managed. 


The requirement for connection to the Main Northern Rail Line is largely unchanged from the 
previous assessment of the Development Application. It is clearly understood that the final 
detailed design, construction and operation of this infrastructure will require ongoing 
consultation and the ultimate approval from Sydney Trains and other key coal chain 
stakeholders. 


In comparison to the original EIS Rail Study train pathing requirements, the proposed option 
provides a better outcome associated with level crossings, with closure times decreased by 11 
minutes per day at the St James Road and Clyde Street level crossings respectively. 
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Appendices 
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Appendix A – Site and track alignment concept 
design drawings 
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Appendix B – Rail operational dates  
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Appendix C – Track diagram – Main Northern Rail 
Line  
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Future proposed down passing loop that may be required in 2026. 
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Appendix D – Sydney Trains 3rd party connection 
requirements 
See documents: 
Connection agreement – Private Spurs 
Sydney Trains Revised – Revised interface agreement  
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INTERFACE AGREEMENT


DATE: This ## day of ## 2013


BETWEEN: Sydney Trains


(ABN 38 284 779 682) of Level 20, 477 Pitt Street Sydney
NSW 2000 (“Sydney Trains” )


AND: [Name of the Siding User]


(ABN [00 000 000 000]) of [Address, State] (“Siding
User”)


each a party and together the parties.


Background
A. Sydney Trains and the Siding User acknowledge the existence of


Rail Infrastructure at the interface of the Metropolitan Rail Network
(MRN) and the Private Siding operated by the Siding User.


B. The Rail Safety National Law requires a rail infrastructure manager
of a Private Siding that is to be (or continue to be) connected with,
or to have access to, a railway of an accredited person or another
Private Siding to:


(a) comply with the interface agreement requirements of Part 3
Division 6 Subdivision 2 insofar as it is relevant to the railway
operations carried out in the Private Siding; and


(b) seek to enter into an interface agreement under Part 3,
Division 6, Subdivision 2 of the Rail Safety National Law with
the accredited person or rail infrastructure manager of the
other Private Siding (as the case may be).
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C. The parties have entered into this Agreement in order to comply
with their obligations under the Rail Safety National Law and
environmental law in relation to railway operations covered by this
Agreement.


D. As Sydney Trains undertakes the role of Rail Infrastructure
Manager formerly undertaken by RailCorp the parties have adopted
the List of Interfaces, Risk Controls and Risk Register in place
between RailCorp and the Siding User on 30 June 2013 to apply
from 1 July 2013.


IT IS AGREED THAT:


1 Interpretation
1.1 Definitions


Activities means any activities carried out by the Siding User
either on or at the Private Siding, the
Interconnection Point or which have the potential to
impact on the MRN, Rail Infrastructure or rail
activities.


Commencement Date means the date that this Agreement commences in
accordance with clause 2.1.


Connections
Agreement


means an agreement between the Siding Owner
and Sydney Trains governing, amongst other
things, the ownership of and the repair and
maintenance obligations in relation to the Private
Siding, the Interconnection point and the
connecting line.


Dispute has the meaning described in clause 13.1(b).


Dispute Notice has the meaning described in clause 13.1(b).


Environment means components of the earth, including:


(a) land, air and water; and


(b) any layer of the atmosphere; and


(c) any organic or inorganic matter and any
living organism; and


(d) human-made or modified structures and
areas; and


includes interacting natural ecosystems that







5


ME_106315732_1 (W2003x)


include components referred to in (a) to (c).


Environment Protection
Licence


means any environment protection licence held by
Sydney Trains from time to time and which is
issued under the POEO Act in relation to railway
system activities (as referred to in clause 33 of
Schedule 1 of the POEO Act) on the MRN, as
modified, amended or replaced from time to time.


Expert means the person appointed in accordance with
clause 13.3(b).


Government Authority means any international, federal, state or local
government, semi-government, quasi-government,
or other department, body or authority, statutory or
otherwise.


Incident means any safety or environmental occurrence
associated with, or arising from, the Activities,
including:


(a) a fatality or injury to any person including
any incident which must be reported to the
New South Wales WorkCover Authority;


(b) a pollution incident which must be reported
to the Environment Protection Authority;


(c) any public complaint; or


(d) any damage to property of Sydney Trains,
RailCorp, or any third party.


Incident Management
and Emergency
Response Plan


means the structures and processes for the
management of emergencies and incidents in the
MRN by Sydney Trains, as amended or designated
by Sydney Trains from time to time.


Interconnection Point means the interface of the MRN and the Private
Siding as described in Schedule 2.


Interface Agreement means this Agreement.


Law includes  any requirement of any statute, rule,
regulation, proclamation, ordinance or by-law, and
whether state, federal or otherwise.


List of Interfaces means the list interfaces of the MRN and Private
Siding as described in Schedule 2.


Metropolitan Rail means the system of NSW railways managed or
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Network (MRN) controlled by Sydney Trains.


Network Procedures means the procedures designated by Sydney
Trains for the safe operation of MRN as updated or
replaced by Sydney Trains from time to time.


Network Rules means the rules designated by Sydney Trains for
the safe operation of MRN as updated or replaced
by Sydney Trains from time to time.


Personnel means officers, employees, consultants, agents,
representatives, contractors of a party including the
officers and employees of contractors engaged by
or on behalf of a party.


Private Siding means the siding identified in Schedule 2.


RailCorp means Rail Corporation New South Wales (ABN
59 325 778 353)


Rail Infrastructure has the same meaning as it is defined in the Rail
Safety National Law.


Rail Infrastructure
Manager


has the same meaning as it is defined in the Rail
Safety National Law.


Rail Safety National
Law


means the Rail Safety National Law as applied and
modified as a law of New South Wales by the Rail
Safety (Adoption of National Law) Act 2012 No. 82.


Rail Transport Operator has the same meaning as it is defined in the Rail
Safety National Law.


Regulations means the Rail Safety National Law National
Regulations 2012 and Rail Safety (Adoption of
National Law) Regulation 2012.


Regulator has the same meaning as it is defined in the Rail
Safety National Law.


Risk Controls means the controls set out in Schedule 3 which are
used to manage, so far as reasonably practicable,
the associated risk to safety.


Risk Register means the risk register set out in Schedule 3.


Senior External  Works
Project Interface


means the person identified in Schedule 5.
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Manager


Siding Coordinator


Siding Maintenance
Contractor


means the person who carries out the train
coordination function for all rail traffic on the
Private Siding.


means the person who carries out maintenance
and repair works to the Rail Infrastructure on the
Private Siding.


Siding User Emergency
and Incident Plan


means a plan developed and maintained by the
Siding User which outlines the steps to be taken
and procedures to be followed by the Siding User
in the event that an emergency or an Incident
occurs, including the procedures to be followed for
notifying the emergency or Incident, and corrective
action to be implemented to mitigate or prevent
any harm, damage or injury arising from the
emergency or Incident.


Subsidiary Corporation has the same meaning as it is defined in s55B of
the Transport Administration Act 1988 (NSW).


Sydney Trains Related
Agency or Sydney
Trains Related
Agencies


means Rail Corporation New South Wales
(ABN 59 325 778 353), NSW Trains (ABN 50 325
560 455) and Transport for NSW (ABN 18 804 239
602).


Sydney Trains Related
Persons


means:


(a) any employee, officer, representative, agent
or contractor of Sydney Trains;


(b) a Sydney Trains Related Agency and any
employee, officer, representative, or agent
of a Sydney Trains Related Agency; and


(c) a Subsidiary Corporation of a Sydney Trains
Related Agency.


Train Controller (a) in the context of Sydney Trains, the person
who carries out the train control function for
all rail traffic on the MRN; and


(b) in the context of the Siding User, means the
person who carries out the train control
function within the Private Siding on behalf
of the Siding User.
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1.2 In this Agreement unless the context requires otherwise:


(a) headings are for convenience only and do not affect interpretation;


(b) "person" includes an individual, the estate of an individual, a
corporation, an authority, an association or a joint venture (whether
incorporated or unincorporated), a partnership and a trust;


(c) a reference to a party includes that party's executors,
administrators, successors and permitted assigns, including
persons taking by way of novation and, in the case of a trustee,
includes a substituted or an additional trustee;


(d) a reference to a document (including this agreement) is to that
document as updated, varied, novated, ratified or replaced from
time to time;


(e) a reference to a statute includes its delegated legislation and a
reference to a statute or delegated legislation or a provision of
either includes consolidations, amendments, re-enactments and
replacements;


(f) a word importing the singular includes the plural (and vice versa),
and a word indicating a gender includes every other gender;


(g) a reference to a party, clause, schedule, exhibit, attachment or
annexure is a reference to a party, clause, schedule, exhibit,
attachment or annexure to or of this agreement, and a reference to
this agreement includes all schedules, exhibits, attachments and
annexures to it;


(h) a reference in a schedule, exhibit, attachment or annexure to a
clause, paragraph, section, schedule, exhibit, attachment or
annexure is a reference to a clause, paragraph, section, schedule,
exhibit, attachment or annexure to or of that schedule, exhibit,
attachment or annexure;


(i) if a word or phrase is given a defined meaning, any other part of
speech or grammatical form of that word or phrase has a
corresponding meaning;


(j) "includes" or "such as" in any form are not words of limitation; and


(k) a reference to "$" or "dollar" is to Australian currency.


1.3 Any schedule attached to this agreement forms part of this Agreement. If
there is any inconsistency between any clause of this Agreement and
any provision in any schedule, the clause of this Agreement prevails.
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2 Term of this Agreement
2.1 This Agreement commences on the date of execution by the last party to


execute this agreement and continues until termination in accordance
with clause 2.2.


2.2 A party may terminate this Agreement by giving the other party no less
than three months’ written notice.


2.3 If this Agreement is terminated in accordance with clause 2.2, the parties
agree to negotiate in good faith to enter into a replacement Interface
Agreement prior to the date termination takes effect, unless such an
Interface Agreement is no longer required by law.


3 Scope of this Agreement
3.1 This Agreement applies to the interface of railway operations between


the parties as described in Schedule 2.  The Rail Infrastructure at the
interface and responsibility for maintenance of the Rail Infrastructure
assets is described in Schedule 2.


3.2 The parties may amend Schedule 2 at any time by written agreement.


3.3 The parties acknowledge and agree that they have applied a risk
management process consistent with ISO 31000 (2009) Risk
Management Principles and Guidelines to identify, assess and manage,
so far as is reasonably practicable, risks to safety in relation to the
interface of rail operations the subject of this Agreement.


3.4 This Agreement supersedes any previous agreement in relation to the
risk management at the interface of rail operations, unless the parties
record in Schedule 1 the details of any previous arrangements that are
not superseded by this Agreement.


3.5 Each party must record this Agreement in the party’s register of Interface
Agreements.


3.6 This Agreement does not fetter, affect or derogate from the parties’
rights and obligations under the Civil Liability Act 2002 (NSW) or their
functions and powers under any Act.


3.7 Nothing in this Agreement limits or detracts from the obligations and
duties of either party as a Rail Infrastructure Manager under the Rail
Safety National Law.


4 Identification, assessment and management of
risk


4.1 The parties acknowledge and agree that so far as is reasonably
practicable, they have identified and assessed risks to safety that may
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arise in relation to the interface of railway operations the subject of this
Agreement:


(a) during the Asset Life cycle of Rail Infrastructure; and


(b) arising from change in the use or application of Rail Infrastructure,


the results of this assessment are as set out in Schedule 3 of this
Agreement.


4.2 Without limitation, the parties acknowledge and agree that Schedule 3
records:


(a) the identified risks to safety;


(b) assessments of the identified risks to safety;


(c) measures to manage the identified risks to safety;


(d) the party responsible for implementation and maintenance of the
safety risk management measures; and


(e) where appropriate, the timetable for implementation of safety risk
management measures.


4.3 The parties may amend Schedule 3 at any time by written agreement.


4.4 Subject to clause 4.5, the party responsible for implementation and
maintenance of the safety risk management measures will be
responsible for their cost of implementation and maintenance.


4.5 A party may agree to contribute to the funding of the cost of
implementation and/or maintenance by another party of safety risk
management measures.


4.6 To the extent required after the date of this Agreement, the parties may
undertake identification and assessment of safety risks individually,
jointly, or by adopting the risk assessment of those safety risks carried
out by the other party.


4.7 For clarification, the parties have agreed that, each party is responsible
for:


(a) implementing and monitoring the performance of each of the risk
control measures allocated to it in Schedule 3 to the extent that it
owns or controls the infrastructure, equipment, personnel or system
required to implement the safety risk management measure; and


(b) modifying the operation of each of the risk control measures
allocated to it in Schedule 3, whether or not in response to
performance information, provided that any modification by one
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party must, to the extent it involves the other party, be agreed by
the other party.


4.8 At all times during the term of this Agreement, the Siding User must
have in place and comply with an environmental management system in
respect of the Activities, and that system must be consistent with
"AS/NZS ISO 14001:2004: Environmental Management Systems -
Requirements with guidance for use," or any document that replaces or
amends that document.


5 Monitoring and review of risk
5.1 Each party will monitor and review the safety risks and control measures


to manage the safety risks for which it is responsible, including progress
against the timetable for implementation (if required) of safety risk
management measures.


5.2 A review of the safety risks and control measures will be undertaken:


(a) no less than every 2 years, from the date of the risk assessment in
Schedule 3; or


(b) at such other times as deemed necessary by the parties.


5.3 The parties’ nominated representatives must conduct the review of
safety risks and control measures contained in this Agreement.


5.4 The parties must review the safety risks and control measures contained
in this Agreement to ensure that they continue to provide effective safety
controls of the rail operations on and around the interface.


5.5 The review must take into consideration any safety incidents related to
the interface and any operational changes or changes made to the
control measures.


5.6 The parties must consult with each other in relation to the outcome of the
monitoring and review of their safety risks and control measures.


5.7 If, following a party’s monitor and review under this clause 5, a safety
risk or a control measure is considered to be unacceptable, the parties
must work collaboratively and cooperatively to agree on more or
alternative control measures to manage the safety risk so far as is
reasonably practicable and will record any changes in Schedule 3.


5.8 The Siding User will monitor and review the environmental management
system referred to in clause 4.8 and any other environmental control
measures it has in place to manage environmental risks associated with
the Activities to ensure that it continues to provide effective
environmental controls in respect of the Activities.
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6 Changes to the Interface
6.1 Sydney Trains and the Siding User shall liaise with each other regarding


any planned alteration to Rail Infrastructure, procedure or circumstance
that may impact on the safety of rail operations on or around the
interfaces.  Any changes in relation to the interfaces must be recorded
as an amendment to Schedule 2 in this Agreement.


6.2 The parties must identify and assess the safety risks and control
measures arising out of any changes to the Rail Infrastructure,
procedure or circumstance and the party responsible for implementation
and maintenance of the safety risk management measures.  The parties
must record any amendment in Schedule 3 of this Agreement.


6.3 Clause 6.1 does not affect the operation of clause 5.2.


7 Access to Property
7.1 If Sydney Trains, or any of its Personnel, require access to Private


Siding Rail Infrastructure or land for the purposes of meeting its
obligations, or exercising its rights under the law (including, without
limitation, sections 5 and 7 and Schedule 6A of the Transport
Administration Act 1988) or under this Agreement, Sydney Trains may
access and will, where applicable:


(a) advise the Siding User and/or the Private Siding property manager
of the requirement to access the Private Siding Rail Infrastructure
or land; and


(b) comply, and ensure that its Personnel comply, with all relevant and
reasonable instructions and directions, safety plans and other
requirements as required and notified by the Siding User.


7.2 If the Siding User, or any of its Personnel, requires access to that part of
Sydney Trains Rail Infrastructure or land at the Interconnection Point for
the purposes of meeting its obligations under this Agreement, the Siding
User must:


(a) obtain prior approval in writing from the Senior External  Works
Project Interface Manager (or any other party approved by Sydney
Trains to grant such access) to access that part of Sydney Trains
Rail Infrastructure or land;


(b) comply, and ensure that its Personnel comply, with all relevant
instructions and directions, safety plans and other requirements
(including but not limited to Personnel holding a valid Rail Industry
Safety Induction) as required and notified by Sydney Trains; and


(c) comply at all times with Laws which relate to the Environment to
the extent that any such Laws relate to the Activities; and
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(d) comply with the terms of the Environment Protection Licence (as if
the Siding User is the holder of the Environment Protection
Licence) to the extent that the Siding User is undertaking Activities
on or affecting the premises (as the term "premises" is defined in
the Environment Protection Licence from time to time).


8 Operations Procedures
8.1 The parties agree to manage operational issues in accordance with the


procedures set out in Schedule 4 of this Agreement.


9 Incident Reporting and Incident Management
9.1 The parties agree to manage Incidents that occur wholly within the MRN


or the Private Siding in accordance with this clause.


9.2 The Siding User is to develop and keep current the Siding User
Emergency and Incident Plan.


9.3 If any emergency and/or Incident occurs within:


(a) the MRN, the Incident will be managed in accordance with the
Incident Management and Emergency Response Plan; or


(b) the Private Siding, the Incident will be managed in accordance with
the Siding User Emergency and Incident Plan,


9.4 and the party will notify the other party promptly of the emergency and/or
Incident. The Siding User must promptly provide to Sydney Trains, a
copy of an incident report for any emergency and/or Incident that occurs
within the Private Siding.


9.5 If an emergency and/or Incident affects the other party’s MRN or the
Private Siding (as the case may be), the party must notify the other
party’s Train Controller/Siding Coordinator as soon as possible of the
emergency and/or Incident.


9.6 Each party must ensure that the Incident Management and Emergency
Response Plan and the Siding User Emergency and Incident Plan (as
the case may be) is available on request by the other party and other
parties who access the MRN and/or the Private Siding to ensure
compliance by and cooperation from all parties.


9.7 In the event of an emergency and/or Incident relating to rail operations
that occurs across the Interconnection Point, the Incident will be
managed according to the Incident Management and Emergency
Response Plan.  In this circumstance, each party must notify the Train
Controller/Siding Coordinator as soon as possible.
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10 Compliance
10.1 Each party will exchange information about and report annually to the


other party, or at such other times that the parties may agree, on its
progress in implementing the agreed safety risk management measures
for which it is responsible under this Agreement and whether the agreed
safety risk management measures are adequate.


10.2 Each party will report instances of non-compliance with this Agreement
to the other party.  Any instance of non-compliance will be dealt with in
accordance with their internal procedures.


10.3 Where corrective actions are identified and agreed in response to an
instance of non-compliance or inadequate performance of safety risk
management measures, such corrective actions will be implemented to
prevent recurrence and, if necessary noted in this Agreement.


10.4 A party may, at its cost and upon giving reasonable written notice to the
other party, undertake an independent audit of the other party’s records
to ensure compliance with its obligations under this Agreement, and the
Rail Safety National Law.  The parties agree to cooperate with each
other in the conduct of such audits and must make available for
inspection its records and documentation.


11 Registration of the Private Siding
11.1 The Siding User acknowledges that Sydney Trains is an accredited


person under the Rail Safety National Law.


11.2 If section 83 of the Rail Safety National Law applies, the Siding User
must prior to entering into this Agreement:


(a) register the Private Siding with the Regulator; and


(b) notify Sydney Trains of and comply with any conditions imposed by
the Regulator (from time to time) or prescribed by the Regulations
with respect to the Private Siding.


11.3 The Siding User must keep and make available for inspection, the notice
of registration of the Private Siding issued by the Regulator.


11A Connections Agreement
The Siding User acknowledges and agrees that if Sydney Trains requires the
Siding User to enter into the Connections Agreement then:


(a) the Siding User must do all things reasonably necessary to enter
into the Connections Agreement within 6 months of receiving notice
from Sydney Trains; and







15


ME_106315732_1 (W2003x)


(b) the Siding User must do all things reasonably necessary to comply
with the terms of, and enter into the Connections Agreement,
including, but not limited to, executing all necessary documents,
obtaining any additional financial security and, if required, obtaining
all additional insurances.


12 Communications and meetings
12.1 Schedule 5 contains details of the parties’ representatives for the


purposes of this Agreement, together with emergency contact details in
the event of any accident or Incident.  The parties will promptly in writing
notify the other party of any changes to Schedule 5.


12.2 The parties will meet bi-annually (every 6 months), or at such other times
the parties may agree, to review the provisions of this Agreement and
the adequacy of safety and environmental risk identification, assessment
and management concerning the interface of rail operations the subject
of this Agreement.


12.3 Each party will bear its own costs of holding meetings under this clause.


13 Dispute Resolution
13.1 Disputes


(a) Notwithstanding any provision of this agreement a Dispute in
relation to Network Rules and/or Network Procedures is not subject
to the dispute resolution provisions of this clause 13.


(b) If any difference or dispute arises between the parties concerning
any matter or thing arising out of or in connection with this
Agreement (Dispute), then either party may give to the other party
a written notice specifying the nature of the Dispute, including the
facts and circumstances giving rise to the Dispute (Dispute
Notice).


(c) Subject to clause 13.1(a) and 13.5, any Dispute must be resolved
in accordance with the procedures set out in this clause 13.


(d) Notwithstanding the existence of any Dispute, the parties must
continue to perform their obligations under this Agreement, subject
to any instruction or direction issued by Sydney Trains.


13.2 Senior Management Resolution


Any Dispute must be referred, within 5 business days of the receipt of
the Dispute Notice by the receiving party, to the senior management of
the respective parties.  The senior management must negotiate in good
faith to seek to resolve the Dispute within a further 20 business days of
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the Dispute being referred to senior management (Senior Management
Resolution Period).


13.3 Expert determination


(a) If the Dispute is not resolved by senior management resolution in
accordance with clause 13.2, then the Dispute must be submitted
to the Expert for determination, in accordance with this clause.


(b) The Expert must be agreed between the parties within 5 business
days of the last day of the Senior Management Resolution Period in
accordance with clause 13.2, or failing agreement, either party may
request the President of the Institute of Arbitrators and Mediators to
appoint a Expert within 15 business days of the last day of the
Senior Management Resolution Period in accordance with clause
13.2.


(c) The Expert shall:


(i) act as an expert and not as an arbitrator;


(ii) proceed in any manner he or she thinks fit including seeking
clarification from one party without the other party being
present;


(iii) direct what documents, information and other material he or
she requires from either party and which he or she, in his or
her absolute discretion, considers relevant to the
determination of the dispute;


(iv) not be expected or required to obtain or refer to any other
documents, information or material but may do so if he or she
so wishes;


(v) make his or her decision within 10 business days from the
referral of the dispute to him or her unless he or she requests
more time to make his or her decision, which request the
parties cannot unreasonably refuse; and


(vi) give a written decision including reasons.


(d) Unless there is a manifest error of law the Expert's decision is final
and binding.


(e) The Rail Infrastructure Manager and the Siding User will each pay
such proportion of the Expert's costs as shall be determined by the
Expert.


13.4 Litigation
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If the determination by the Expert is not final and binding, either party
may commence legal proceedings in respect of the Dispute.  The parties
will not be permitted to commence legal proceedings until the
requirements of this clause have been complied with, provided however
that this clause 13 will not prevent a party from seeking urgent
interlocutory relief from a court without having to comply with this clause.


13.5 Network Rules or Network Procedures


Notwithstanding any provision of this Agreement:


(a) an 'amendment' (as defined in the Regulations) may be made to
any 'network rule' (as defined in the Regulations); and


(b) an amendment or variation to the Network Rules or the Network
Procedures may be made,


in accordance with the Regulations and the dispute resolution provisions
in this Agreement will not apply to any such amendment or variation.


14 Review of the Agreement
14.1 The parties acknowledge and agree that this Agreement will be reviewed


and may require amendment from time to time.  The Siding User agrees
that Sydney Trains may make amendments to this Agreement in
consultation and agreement with the Siding User.


15 Safety Audit
15.1 The parties acknowledge and agree that each party may be required (by


law, organisational procedures or other reason) to conduct regular safety
audits.


15.2 The parties shall cooperate with each other in respect of any safety audit
and facilitate any required regulatory audit and provide information for
that purpose as requested by the Regulator.


16 Insurances
16.1 The Siding User must obtain, hold, and maintain a policy of public


liability insurance with a reputable insurer (rated not less than A minus
by Standard and Poor’s or AM Best or an equivalent rating by another
internationally recognised rating agency) for an amount of no less than
$250 million (or such amount as required by Sydney Trains from time to
time) for any one occurrence for the duration of this Agreement which
includes cover for loss or damage arising in respect of or in connection
with the Siding User’s activities, rights and obligations under this
Agreement and without policy exclusions as to rail operations.  The
insurance policy must include a principal’s indemnity endorsement
specifically noting Sydney Trains as an insured under that policy.
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16.2 Prior to the Commencement Date of this Agreement and on reasonable
request by Sydney Trains from time to time during the duration of this
Agreement including upon renewal of the insurance required under
clause 16.1, the Siding User must provide evidence to Sydney Trains
that the insurance required under clause 16.1 is maintained.


16.3 The Siding User must comply with the terms and conditions of its
insurance policies effected and maintained pursuant to clause 16.1 and
must not render such insurance void or voidable.  In the event the Siding
User’s insurer cancels or fails to renew any of the insurance policies
required to be effected under this Agreement, the Siding User must
immediately notify Sydney Trains of such cancellation or failure to renew
and must promptly obtain and provide evidence to Sydney Trains of the
new insurance policies required to be effected under this Agreement.


16.4 The Siding User must notify Sydney Trains as soon as practicable of any
occurrence on, in or near the Private Siding or the  Interconnection Point
which may or does give rise to a claim on its insurance policy required
under clause 16.1 and must thereafter keep Sydney Trains informed of
any subsequent developments concerning any claim.  The Siding User
must pay for any excess/deductibles payable under its insurance policy.


17 Indemnities
17.1 The Siding User must indemnify Sydney Trains and Sydney Trains


Related Persons from and against all claims, demands, actions,
liabilities, losses, damages, costs, charges and expenses of any nature
which Sydney Trains or Sydney Trains Related Persons may suffer or
incur or for which Sydney Trains or Sydney Trains Related Persons may
become liable in respect of or arising out of (except to the extent caused
or contributed to by the negligence of Sydney Trains or Sydney Trains
Related Persons):


(a) any negligence or wrongful act or omission by the Siding User
and/or its Personnel while carrying out or exercising or purporting
to carry out the Activities, or exercise any of the Siding User's
duties, obligations and rights under this Agreement;


(b) any breach by the Siding User of any of the Siding User obligations
under this Agreement; and


(c) any Incident or accident occurring in or around the Private Siding
and or the Interconnection Point which affect the rail operations on,
or cause damage to, the MRN or the Rail Infrastructure.


17.2 The Siding User agrees that Sydney Trains receives the benefit, and is
the agent of Sydney Trains Related Persons for the purpose of receiving
on their behalf the benefits, of the indemnity given by the Siding User in
clause 17.1 in favour of Sydney Trains and Sydney Trains Related
Persons.  If this Agreement is vested to one of the Sydney Trains
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Related Agencies or a Subsidiary Corporation, then the reference to
Sydney Trains Related Persons in clause 17.1  is deemed to include
Sydney Trains for the purpose of this clause 17.1.


17.3 The Siding User releases Sydney Trains and Sydney Trains Related
Persons from and against all claims, demands, actions, liabilities, losses,
damages, costs, charges and expenses of any nature which the Siding
User may become liable in respect of or arising out of:


(a) the performance by Sydney Trains of any of its obligations under
this Agreement;


(b) noise, vibration or stray electrical currents emanating from the MRN
or the Rail Infrastructure;


(c) any Incident or accident occurring in or around the MRN and or the
Interconnection Point which affects rail operations at, or causes
damage to, the Private Siding; and


(d) any occurrence or non-occurrence as a direct or indirect result of
which Sydney Trains is prevented from or delayed in performing
any of its obligations under this Agreement and that is beyond the
reasonable control of Sydney Trains including forces of nature and
industrial action,


except to the extent caused or contributed to by the negligence of
Sydney Trains.


17.4 The Siding User agrees that Sydney Trains receives the benefit, and is
the agent of Sydney Trains Related Persons for the purpose of receiving
on their behalf the benefits of the release given by the Siding User in this
Agreement in favour of Sydney Trains Related Persons.  If this
Agreement is vested to one of the Sydney Trains Related Agencies or a
Subsidiary Corporation, then the reference to Sydney Trains Related
Persons in clause 17.3 is deemed to include Sydney Trains for the
purpose of clause 17.3.


17.5 The indemnity in clause 17 is a continuing obligation of the Siding User
and remains in full force and effect as to any claims relating to an event,
act, omission or default occurring during the term of this Agreement
despite termination of this Agreement.


18 Assignment
18.1 If the Siding User sells, transfers or other disposes ownership of or


management of the Private Siding, the Siding User must assign or
novate this Agreement, or otherwise transfer its rights and liabilities
under this Agreement, subject to Sydney Trains prior written consent.
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18.2 Sydney Trains may as a condition of giving its consent under clause
18.1, require that any assignee, novatee or transferee enter into an
agreement on any terms and conditions required by Sydney Trains
including the assignee’s, novatee’s or transferee’s acceptance of the
Siding User’s liabilities under this Agreement.


18.3 Any assignment, novation or transfer by the Siding User in connection
with this Agreement will not relieve the Siding User of its obligations
under this Agreement and the Siding User will be responsible for the
acts and omissions of any assignee, novatee or transferee as if they
were acts and omissions of the Siding User.


18.4 Sydney Trains may assign or novate this Agreement, or otherwise
transfer its rights and obligations under this Agreement, without the prior
written consent of the Siding User.


19 Re-organisation
If a party is reconstituted, renamed, replaced or if the powers and
functions are transferred to another organisation, a reference under this
Agreement to that party includes the reconstituted, renamed or
replaced organisation or the organisation to which the powers of
functions are transferred (as the case may be).


20 Waiver
20.1 A waiver or consent given by a party under this Agreement is only


effective and binding on that party if it is given or confirmed in writing by
that party.


21 Variation
21.1 No provision of this Agreement nor a right conferred by it can be varied


except in writing signed by the parties.


22 Notices
22.1 Any notice given in connection with this Agreement must be in writing


and must be addressed to that party and either:


(a) hand delivered to, or sent by post to, the party's registered office,
principal place of business or any other address the party
notifies for the service of notices;


(b) sent by fax to any fax number the party notifies for the service of
notices; or


(c) sent by email to any email address the party notifies for the
service of notices.


22.2 A notice is take to have been given:
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(a) in the case of being hand delivered, on the date on which it is
delivered;


(b) in the case of being sent by post, on the third (seventh if sent to
an address in another country) day after the date of posting;


(c) in the case of being sent by fax, at the time of dispatch as
confirmed by a transmission report by the sending machine; and


(d) in the case of delivery by email, at the time sent, unless the
sender is notified, by a system or person involved in the delivery
of the email, that the email was not successfully sent.


23 Costs
23.1 Subject to clauses 4.4 and 4.5, each party will be responsible for its


own costs in complying with this Agreement.


24 Governing Law
24.1 This Agreement is governed by the law in force in New South Wales


and the parties submit to the jurisdiction of its courts.


25 Counterparts
25.1 This Agreement may be executed in counterparts. All executed


counterparts constitute one document.
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EXECUTED AS AN AGREEMENT


EXECUTED for and on behalf of


Sydney Trains


(ABN 38 284 779 682) in the presence
of:


……………………………………………
…………………………………………


Witness signature Authorised signatory


…………………………………………… …………………………………………


Name of Witness Name of Authorised signatory


EXECUTED for and on behalf of


[Name of the Siding User


(ABN 00 000 000 000)]


Authority: s. 127 of the Corporations
Act 2001 (Cth)]


…………………………………………


…………………………………………


…………………………………………


Authorised signatory Authorised signatory


…………………………………………… ……………………………………………


Name of Authorised signatory Name of Authorised signatory







23


ME_106315732_1 (W2003x)


Schedule 1 - List of Interface Agreements superseded
by this Agreement
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Schedule 2 - List of Interfaces


Current documents can be found at:
http://railsafe.sydneytrains.nsw.gov.au
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Schedule 3 - Risk Register
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Schedule 4 - Operations Procedures
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Schedule 5 - Communications Details – Contact List


[Note:  Insert details of the Senior External  Works Project Interface
Manager.]
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CONNECTION AGREEMENT


AGREEMENT GOVERNING THE RIGHTS AND OBLIGATIONS OF THE
PARTIES


IN RESPECT OF THE MAINTENANCE AND USE OF THE PRIVATE
SIDING AT


[INSERT]


Between


SYDNEY TRAINS
ABN 38 284 779 682


and


RAIL CORPORATION NEW SOUTH WALES
ABN 59 325 778 353


and


[NAME OF THE PRIVATE SIDING USER ]


ABN [00 000 000 000]


[SITE/ OWNER - LOCATION]


2015
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CONNECTION AGREEMENT


DATE: [This ## day of ## 2015]


BETWEEN: SYDNEY TRAINS


(ABN 38 284 779 682) of Level 20, 477 Pitt
Street, Sydney, New South Wales 2000 ("Sydney
Trains")


AND RAIL CORPORATION NEW SOUTH WALES


(ABN 59 325 778 353) of Level 20, 477 Pitt
Street, Sydney, New South Wales 2000
("RailCorp")


AND [Name of the Private Siding User]


(ABN [00 000 000 000]) of [Address, State]
(“Private Siding User”)


each a party and together the parties.


Background
A. RailCorp owns the Rail Land and the infrastructure comprising the Running


Line, the Connecting Line and the Ancillary Facilities.


B. Sydney Trains manages and operates the MRN, which includes the Running
Line, the Connecting Line and Ancillary Facilities.


C. The Private Siding User manages, owns or controls the Private Siding and
the Interconnection Point.


D. The parties have entered into this agreement to document their respective
rights and obligations relating to the ownership and maintenance of the
Private Siding, the Interconnection Point, the Connecting Line and the
Ancillary Facilities.


E. Sydney Trains and the Private Siding User have separately entered into the
Interface Agreement, which governs the rights and obligations of Sydney
Trains and the Private Siding User in relation to safety and interface matters.
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IT IS AGREED THAT:


1 Definitions and Interpretation


1.1 Definitions


The definitions apply throughout this Agreement unless the context otherwise requires.


Access
Agreement


means an agreement under which a Rail Transport Operator is
granted access in accordance with the Act and the Rail Safety
National Law.


Act means the Transport Administration Act 1988 (NSW), as
amended from time to time.


Activities means any activities carried out by the Private Siding User either
on or at the Private Siding, the Interconnection Point or which
have the potential to impact on the MRN, Rail Infrastructure or rail
activities.


Agreement means this agreement and includes any schedules and
annexures to this agreement.


Ancillary
Facilities


means those Rail Infrastructure Facilities detailed in Item 4 of
Schedule One, which Sydney Trains has determined are
necessary for the use or operation of the Private Siding or the
Connecting Line.


Approvals means the approvals, authorisations, consents, leases, licences
or any other agreements required by any Government Authority
or any third party for:


(a) the use of the Land as contemplated by this Agreement
(including the erection, installation and operation of any
Ancillary Facilities and Services across, in, under or over
the Land in connection with the use or operation of the
Connecting Line, Private Siding and Ancillary Facilities);


(b) the Private Siding User to comply with its obligations
under this Agreement including granting the licence
referred to in clause 4,


and includes any amended or replacement approval,
authorisation, consent, lease, licence or other agreement.


Catch Point means the Catch Point identified in Item 10 of Schedule One.


Claim includes any claim, demand, remedy, injury, damage, loss, Cost,
expense, suit, liability, action, proceeding, right of action or claim
for compensation.


Commencing
Date


means the date specified in Item 1 of Schedule One.
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Confidential
Information


includes:


(a) any documentation provided by the Private Siding User to
Sydney Trains under clause 10.1; and


(b) any requirement for the payment of money or the
provision of a security from the Private Siding User to
Sydney Trains (including references to payment of costs
associated with this Agreement), or the absence of any
such provision.


Connecting Line means that part of the MRN described in Item 5 of Schedule
One.


Connection Fee means the fee payable by the Private Siding User to Sydney
Trains in accordance with clause 13.1.


Costs include:


(a) costs, charges and expenses, including those incurred in
connection with advisers, experts and consultants
(including legal costs calculated on a solicitor and own
client basis);


(b) damages, liabilities, losses, injuries (whether actual or
contingent) suffered or incurred by a party; and


(c) any fines, penalties, interest or similar item imposed by
any Law.


Environment means components of the earth, including:


(a) land, air and water;


(b) any layer of the atmosphere;


(c) any organic or inorganic matter and any living organism;
and


(d) human-made or modified structures and areas,


and includes interacting natural ecosystems that include
components referred to in (a) to (d) above.


Environmental
Liability


means any obligation, expense, penalty, fine or damages under
any Law relating to the Environment which would or could be
imposed as a result of or arising from or in connection with any
activities carried on by or on behalf of the Private Siding User
during the Term.


Fit for Use means that the Private Siding must be fit for use as a Railway
and, where relevant, comply with the terms of this Agreement.


Government
Authority


means any international, federal, state or local government, semi-
government, quasi-government or other department, body or
authority, statutory or otherwise (but excluding the Private Siding
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User), including:


(a) any court or tribunal;


(b) Regulator;


(c) the WorkCover Authority of New South Wales; and


(d) the Environment Protection Authority.


Incident means any safety or environmental occurrence associated with,
or arising from, the Activities, including:


(a) a fatality or injury to any person including any incident
which must be reported to the New South Wales
WorkCover Authority;


(b) a pollution incident which must be reported to the
Environment Protection Authority;


(c) any public complaint; or


(d) any damage to property of Sydney Trains, RailCorp, or
any third party.


Incurred Costs means the costs involved in removing the Private Siding, the
Connecting Line and the Interconnection Point, and making good
the Running Line, the Ancillary Facilities and the Rail Land.


Insolvency Event means:


(a) execution is levied against any of the assets of the
Private Siding User;


(b) the Private Siding User (not being a company) becomes
bankrupt or assigns the Private Siding User's estate or
enters into a scheme of arrangement for the benefit of
creditors; or


(c) the Private Siding User (being a company):


(i) goes into liquidation or provisional liquidation
(other than a voluntary liquidation for the
purposes of re-organisation with the prior consent
of Sydney Trains);


(ii) is wound up, dissolved or deregistered;


(iii) enters into a scheme of arrangement with the
Private Siding User's creditors or any class of
them;


(iv) is placed under official management;


(v) has a receiver or manager of any of the Private
Siding User's assets appointed to it; or
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(vi) has an administrator appointed to it.


Interconnection
Point


means the interface of the MRN and the Private Siding as
described in Item 6 of Schedule One.


Interface
Agreement


means the Interface Agreement entered into by Sydney Trains
and the Private Siding User dated [insert].


Land means the land on which the Private Siding is constructed and is
the place described in Item 3 of Schedule One.


Law includes the common law and equity together with any legislation,
delegated legislation, regulations, statutory instruments, statutory
notices and statutory directions.


MRN means the metropolitan rail network, being the system of NSW
railways operated, managed or controlled by Sydney Trains.


Personnel means:


(a) officers, employees, consultants, agents, representatives,
contractors of a party including the officers and
employees of contractors engaged by or on behalf of a
party; and


(b) in the case of the Private Siding User, will include any
person that the Private Siding User permits to use the
Private Siding, whether by lease, licence or otherwise and
any person claiming through or under them.


Private Siding means the siding identified in Item 7 of Schedule One.


Rail
Infrastructure


has the same meaning as it is defined in the Rail Safety National
Law.


Rail
Infrastructure
Facilities


are rail infrastructure facilities as defined in section 3 of the Act.


Rail
Infrastructure
Manager


has the same meaning as it is defined in the Rail Safety National
Law.


Rail Land means the land under and near the Rail Infrastructure Facilities
as described in Item 9 of Schedule One.


Rail Safety
National Law


means the Rail Safety National Law as applied and modified as a
law of New South Wales by the Rail Safety (Adoption of National
Law) Act 2012 No. 82.


Rail Transport
Operator


has the same meaning as it is defined in the Rail Safety National
Law.


Railway has the same meaning as it is defined in the Rail Safety National
Law.


Railway has the same meaning as it is defined in the Rail Safety National
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Operations Law.


Regulator has the same meaning as it is defined in the Rail Safety National
Law.


Running Line means that part of the MRN described in Item 8 of Schedule
One.


Safety Interface
Agreement


means the agreement titled "Safety Interface Agreement"  set out
in Annexure A.


Security means security for the Private Siding User's obligations under this
Agreement in the form of an unconditional and irrevocable bank
guarantee issued by a bank holding an Australian banking licence
in the amount specified in Item 19 of Schedule One, in favour of
Sydney Trains and containing such other terms and conditions as
are acceptable to Sydney Trains.


Services include water, gas, electricity, telephone and telecommunications
services and any other services which may be across, in, under
or over the Land.


Subsidiary
Corporation


has the same meaning as it is defined in section 55B of the Act.


Sydney Trains
Related Agencies


means RailCorp, NSW Trains (ABN 50 325 560 455) and
Transport for NSW (ABN 18 804 239 602).


Sydney Trains
Related Persons


means:


(a) any employee, officer, representative, agent or contractor
of Sydney Trains;


(b) a Sydney Trains Related Agency and any employee,
officer, representative, or agent of a Sydney Trains
Related Agency; and


(c) a Subsidiary Corporation of a Sydney Trains Related
Agency.


Term means the duration of this Agreement, which commences on the
Commencing Date and terminates on the same day that the
Interface Agreement expires or is terminated.


Turnout means the Turnout identified in Item 11 of Schedule One.


Yard means any yard owned or controlled by Sydney Trains or
RailCorp.
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1.2 Interpretation


In this Agreement, unless expressed to the contrary:


(a) a word importing the singular includes the plural and vice versa and a
word indicating a gender includes the other genders;


(b) if a word or phrase is defined, any other part of speech or grammatical
form of that word or phrase has a corresponding definitions;


(c) a reference to a "person" includes an individual, the estate of an
individual, a corporation, an authority, an association or a joint venture
(whether incorporated or unincorporated), a partnership, a trust and a
government or statutory body or authority;


(d) a person includes its legal personal representatives, successors and
assigns;


(e) a reference to a statute includes its delegated legislation and a reference
to a statute or delegated legislation or a provision of either includes
consolidations, amendments, re-enactments and replacements;


(f) a reference to a right includes a benefit, remedy, discretion, authority or
power;


(g) a reference to an obligation includes a warranty or representation and a
reference to a failure to observe or perform an obligation includes a
breach of warranty or representation;


(h) capitalised words not having a defined meaning under clause 1.1 have
the meaning prescribed in the Act or the Rail Safety National Law (as
applicable) at the date of this Agreement. To the extent of any
inconsistency, the definitions in the Act or the Rail Safety National law (as
applicable) will prevail;


(i) headings are for convenience only and do not affect the interpretation of a
clause;


(j) "includes" or "including" means includes or including but without limitation;


(k) a reference to a document (including this agreement) is to that document
as updated, varied, novated, ratified or replaced from time to time;


(l) a reference to a party, clause, schedule, exhibit, attachment or annexure
is a reference to a party, clause, schedule, exhibit, attachment or
annexure to or of this Agreement; and


(m) a reference to "$" or "dollar" is to Australian currency.


1.3 Inconsistency


(a) Any schedule attached to this Agreement forms part of this Agreement. If
there is any inconsistency between any clause of this Agreement and any
provision in any schedule, the clause of this Agreement prevails.
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(b) If there is any inconsistency between a clause of this Agreement and a
provision of the Interface Agreement, the Interface Agreement prevails to
the extent of the inconsistency.


2 Termination of Previous Dealings


2.1 Termination of Previous Dealings


The parties, by this Agreement, agree that:


(a) all previous agreements and arrangements between the parties with
respect to the Connecting Line, Ancillary Facilities and the
Interconnection Point ("Previous Dealing") are terminated, unless the
parties record in Schedule Five the details of any Previous Dealings that
are not terminated by this Agreement; and


(b) no Claim may be made by the Private Siding User pursuant to any rights
or obligations under a Previous Dealing.


3 Term of this Agreement


3.1 Term


(a) The parties enter into this Agreement for the Term.


(b) The parties acknowledge and agree that this Agreement will terminate
immediately on the termination or expiration of the Interface Agreement,
and, if the term of the Interface Agreement is extended, the Term of this
Agreement will be extended for the same period.


(c) Subject to clause 14.2, the parties' obligations and rights under this
Agreement are limited in time to the Term, unless specified otherwise in
this Agreement.


3.2 Not Used


3.3 Extension of the Term


If Sydney Trains permits the Private Siding User to continue to have the Private
Siding connected to the MRN after the expiry of the Term, this Agreement will
continue on a month to month basis, terminable by either party on one month's
written notice ending on any day.


4 Licences


4.1 Grant of Licence to Sydney Trains


(a) The Private Siding User licences Sydney Trains and its Personnel to
enter and occupy the Land, together with any necessary vehicles,
machinery and equipment to the extent necessary to:


(i) construct, maintain or repair the Connecting Line, the Running
Line and Ancillary Facilities; and


(ii) meet its obligations, or exercise its rights under this Agreement,
the Interface Agreement and the Law (including, without limitation,
sections 5 and 7 and Schedule 6A of the Act),
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provided that Sydney Trains:


(iii) gives reasonable notice to the Private Siding User of the
requirement to access the Land (except in emergencies, when no
notice is required); and


(iv) complies, and ensures that its Personnel comply, with all relevant
and reasonable instructions and directions, safety plans and other
requirements as required and notified by the Private Siding User.


(b) Any activities undertaken as a result of this licence are undertaken at
Sydney Trains' risk, except to the extent that any Claim arises due to the
negligence of the Private Siding User or its Personnel.


4.2 Grant of Licence to the Private Siding User


(a) Subject to clause 4.2(c), RailCorp licences the Private Siding User and it
Personnel to enter and occupy the Rail Land, subject to RailCorp's
consent, together with any vehicles, machinery and equipment, to the
extent necessary to:


(i) connect the Private Siding to the Connecting Line;


(ii) operate the Private Siding, including to construct, maintain or
repair the Interconnection Point and the Private Siding; and


(iii) meet its obligations, or exercise its rights under this Agreement
and the Interface Agreement,


provided that the Private Siding User:


(iv) gives reasonable notice to Sydney Trains of the requirement to
access the Rail Land (except in emergencies, when no notice is
required); and


(v) complies, and ensures that its Personnel comply, with all relevant
and reasonable instructions and directions, safety plans and other
requirements as required and notified by Sydney Trains.


(b) Any activities undertaken as a result of this licence are undertaken at the
Private Siding User's risk, except to the extent that any Claim arises due
to the negligence of Sydney Trains, RailCorp or its Personnel.


(c) The Private Siding User acknowledges and agrees that Sydney Trains
and RailCorp may prevent access to the Rail Land if, in Sydney Trains' or
RailCorp's reasonable opinion, access will affect, interfere with or damage
the MRN.


(d) The Licence is personal to the Private Siding User and is granted as a
non-exclusive licence to occupy the Rail Land for the Term.


(e) Nothing in this Agreement:


(i) confers on the Private Siding User any rights as a tenant of the
Rail Land; or
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(ii) creates the relationship of landlord and tenant between the
parties.


5 Safety Interface Agreement


5.1 Safety Interface Agreement


(a) Subject to clause 5.1(b), the Private Siding User must, within 20
business days after the Commencing Date, enter into the Safety Interface
Agreement with Sydney Trains.


(b) If the Private Siding User has entered into an agreement with Sydney
Trains in substantially the same form as the Safety Interface Agreement
prior to the date of this Agreement, then clause 5.1(a) will not apply.


(c) The Private Siding User will:


(i) promptly procure all users of the Private Siding to enter into an
agreement on the same terms as those contained in the Safety
Interface Agreement; and


(ii) ensure that all users of the Private Siding comply with the terms
contained in the Safety Interface Agreement.


6 Acknowledgement and Warranty


6.1 Private Siding User's Acknowledgement and Warranty


The Private Siding User acknowledges, warrants and agrees that:


(a) it, and not Sydney Trains or RailCorp, is responsible and liable for the
direct consequences of anything arising from the use of the Private Siding
and Interconnection Point except to the extent caused by the negligence
of Sydney Trains, RailCorp or its Personnel; and


(b) it has the Approvals required under this Agreement and will comply with
such Approvals.


7 Requirements of Laws and Government Authorities


7.1 Private Siding User to Comply


The Private Siding User must at all times:


(a) comply;


(b) ensure its Personnel and any person authorised by it complies; and


(c) ensure the Private Siding and Interconnection Point comply,


with the requirements of all Laws and Government Authorities.


7.2 Change in Laws


Where the requirements of any Laws which affect the subject matter of this
Agreement change in such a manner where the rights and obligations set out in
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the Agreement could be, or are, in conflict with the Laws, the parties must amend
this Agreement to ensure that the requirements of any Laws are met.


8 Ownership


8.1 Rail Land, Connecting Line and the Ancillary Facilities


(a) RailCorp owns the Rail Land, the Running Line, the Connecting Line and
the Ancillary Facilities.


(b) Sydney Trains operates and manages the Running Line, the Connecting
Line and the Ancillary Facilities.


8.2 Private Siding and Interconnection Point


The Private Siding User acknowledges and agrees that the Private Siding and
Interconnection Point is under the management, ownership or control of the
Private Siding User.


9 Maintenance, Repair, Alteration and Addition


9.1 Sydney Trains' Obligations and Powers


(a) Sydney Trains will:


(i) maintain the Connecting Line and the Ancillary Facilities fit for
purpose; and


(ii) repair any damage to the Connecting Line and the Ancillary
Facilities, except to the extent that damage is caused or
contributed to by the negligence of the Private Siding User or its
Personnel.


(b) Sydney Trains may:


(i) alter the Connecting Line and the Ancillary Facilities in any
reasonable manner but (without limiting its rights under
clause 21.7) not so as to render them inoperative, except
temporarily whilst any such work is being carried out;


(ii) erect any reasonable structure or undertake any structural work
on or near the Connecting Line and the Ancillary Facilities directly
relating to the Connecting Line and Ancillary Facilities;


(iii) attach anything to the Connecting Line and the Ancillary Facilities;
and


(iv) do any other reasonable thing in respect of the Connecting Line
and the Ancillary Facilities.


(c) If Sydney Trains decides, acting reasonably, that access to the
Connecting Line should be suspended for maintenance, repairs or
alterations or for any reason, Sydney Trains may suspend access to the
Connecting Line or render the Connecting Line inaccessible for the
required period.
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(d) Sydney Trains will, in exercising any of its rights under clauses 9.1(a),
9.1(b) or 9.1(c), take all reasonable steps to:


(i) minimise any inconvenience to the Private Siding User or its
Personnel as a result of any work; and


(ii) minimise any period of any suspension of access to the
Connecting Line.


(e) Nothing in this Agreement obliges Sydney Trains to maintain, repair,
restore, install or otherwise do work in respect of the Private Siding and
Interconnection Point.


(f) The exercise by Sydney Trains of its rights under this clause 9.1 and
clause 12.4 will not give rise to:


(i) a Claim;


(ii) delayed or non-payment of the Connection Fee; or


(iii) right of termination of this Agreement,


by the Private Siding User or any of its Personnel or anyone claiming
under, through or for the Private Siding User, except where the exercise
of those rights by Sydney Trains has been in breach of this Agreement or
has been negligent and results in personal injury.


9.2 The Private Siding User's Obligations


(a) The Private Siding User must, at its cost, ensure that it and all relevant
Personnel:


(i) maintain the Private Siding and Interconnection Point:


(A) in good repair; and


(B) Fit for Use to the extent necessary to ensure safe
travelling of rail traffic over the Interconnection Point;;


(ii) repair any damage to the Private Siding or the Interconnection
Point, except to the extent that damage is caused or contributed
to by the negligence of Sydney Trains; and


(iii) replace, from time to time, any component of the Turnout, Catch
Point or Ancillary Facilities which fails to operate during the Term.


(b) The Private Siding User must notify Sydney Trains immediately if the
Private Siding or the Interconnection Point are not Fit for Use.


(c) On Sydney Trains' request at any time in a proper exercise of its statutory
functions, the Private Siding User must provide Sydney Trains with a
certificate from the Rail Infrastructure Manager which states that the
Private Siding and the Interconnection Point are certified as being Fit for
Use to the extent necessary to ensure safe travelling or rail traffic over the
Interconnection Point.
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(d) If part of a Sydney Trains fence is removed to allow access for work being
done by the Private Siding User, the Private Siding User must:


(i) ensure no animal or unauthorised person enters the area
previously protected by the fence; and


(ii) construct a gate which satisfies Sydney Trains and, once the work
has been completed, restore the fence to its original condition.


10 Information and Inspection


10.1 Private Siding User to Inform Sydney Trains


The Private Siding User must provide Sydney Trains, on request, with all
documents and other information of which the Private Siding User is aware,
concerning the Connecting Line, Private Siding and the Interconnection Point, or
use of them, as reasonably required by Sydney Trains and which are in the
possession or control of the Private Siding User.


11 Access to and use of Rail Infrastructure Facilities and the Private Siding


11.1 Acknowledgement Regarding Access Rights


(a) The Private Siding User acknowledges and agrees that:


(i) notwithstanding any other provision in this Agreement, no right of
access to, or use of, the MRN is granted by this Agreement;


(ii) the Private Siding User will only be entitled to conduct Railway
Operations on the MRN if it executes or has executed an Access
Agreement and the Access Agreement is in force;


(iii) RailCorp may grant access to the Connecting Line to any and all
Rail Transport Operators; and


(iv) in the case of an emergency, Sydney Trains will be entitled to
permit rail traffic to access the Interconnection Point and Private
Siding.


(b) The Private Siding User must ensure that all movements of rolling stock
between the Connecting Line and the Private Siding are undertaken by
persons who have executed an Access Agreement.


12 Operation and Use of the Private Siding


12.1 Protection of Sydney Trains' Rail Infrastructure Facilities and the Rail Land


(a) The Private Siding User must ensure that the use and condition of the
Private Siding and the Interconnection Point:


(i) does not interfere with the operation or use of Sydney Trains' Rail
Infrastructure Facilities or the Rail Land;


(ii) does not threaten the use, safety, operational capacity or
efficiency of Sydney Trains' Rail Infrastructure Facilities;
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(iii) are for the purposes and under the loadings for which they are
designed;


(iv) does not threaten the safety, capacity or efficiency of Sydney
Trains' Rail Infrastructure Facilities; and


(v) remain suitable for the purposes for which they are required.


(b) The Private Siding User must not and must ensure that its Personnel or
any person acting on its behalf do not:


(i) delay or obstruct Sydney Trains or RailCorp in exercising or
performing any of its rights, powers, authorities, duties or
functions;


(ii) destroy, damage or interfere with Sydney Trains' Rail
Infrastructure Facilities;


(iii) interfere with the operation or use of Sydney Trains' Rail
Infrastructure Facilities;


(iv) do anything that threatens or is likely to threaten the use, safety,
operational capacity or efficiency of Sydney Trains' Rail
Infrastructure Facilities or the Rail Land; or


(v) destroy, damage, obstruct or interfere with (including by causing
or permitting any contamination of) the Rail Land.


(c) Any breach by the Private Siding User of this clause 12.1 must be
rectified or remedied by the Private Siding User immediately.


(d) The Private Siding User must comply, and must ensure that its
Personnel, all persons authorised by it and all persons under its control
comply, with all reasonable directions given by Sydney Trains regarding
activities undertaken on the Connecting Line, the Ancillary Facilities and
Sydney Trains’ Rail Infrastructure Facilities.


12.2 Not Used


12.3 Not Used


12.4 Alteration, Removal or Closure of the Private Siding


(a) The Private Siding User must not alter, remove or close the Private Siding
unless the Private Siding User has given Sydney Trains 30 days written
notice of the Private Siding User's proposal.


(b) The Private Siding User acknowledges and agrees that in the event the
Private Siding User ceases to use or occupy the Private Siding for a
period of 12 consecutive months, then Sydney Trains may:


(i) secure the Connecting Line out of use and suspend maintenance
of that facility;


(ii) remove the Interconnection Point and the Connection Line and
make good the Running Line, at the Private Siding User's cost;
and
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(iii) terminate this Agreement under clause 18.2(b).


(c) If Sydney Trains exercises its rights under clause 12.4(b) or clause
18.5(a), the Private Siding User must pay to Sydney Trains the Incurred
Costs.


(d) The Private Siding User may request, in writing, that Sydney Trains
provide the Private Siding User with a record of the Incurred Costs which
were incurred by Sydney Trains in exercising the rights referred to in
clause 12.4(c).


(e) If the Private Siding User issues a request under clause 12.1(d), Sydney
Trains will use reasonable endeavours to provide a record of the Incurred
Costs within [## month] of receiving the request.


(f) The Private Siding User acknowledges and agrees that Sydney Trains
may call on the Security to pay for the Incurred Costs, if the Private Siding
User has not paid the Incurred Costs within one month of receiving
written notice from Sydney Trains.


(g) If the Private Siding User requires the Connecting Line to be restored to
use or reinstalled, Sydney Trains will charge the Private Siding User for
the work involved. The Private Siding User acknowledges and agrees
that Sydney Trains will not commence the restoration work until the
Private Siding User has paid Sydney Trains the amount, which in Sydney
Trains' reasonable opinion, represents the reasonable costs incurred in
the restoration or reinstallation work.


12.5 Environmental Liability


(a) Notwithstanding any other provisions of this Agreement, the Private
Siding User agrees to the maximum extent permitted by Law not to make,
assert or exercise any right or entitlement it may have at any time against
Sydney Trains or RailCorp and releases Sydney Trains and RailCorp in
respect of anything related to any Environmental Liability to which the
Private Siding User is or may become subject.


(b) Notwithstanding any other provisions of this Agreement, the Private
Siding User must indemnify Sydney Trains and its Personnel (each a
"Sydney Trains Party") and RailCorp and its Personnel (each a
"RailCorp Party") against all Costs incurred, or suffered by Sydney
Trains or a Sydney Trains Party, RailCorp or a RailCorp Party, in
connection with any Environmental Liability.


(c) Sydney Trains and RailCorp receives the benefit, and is the agent of its
Personnel for the purpose of receiving on their behalf the benefits of the
indemnity given by the Private Siding User in clause 12.5(b) in favour of
Sydney Trains’ Personnel and RailCorp Personnel.


(d) The releases and indemnities contained in this clause 12.5 for the benefit
of Sydney Trains and RailCorp continue in full force and effect as to any
Claims relating to any event, act, omission or default occurring during the
Term, notwithstanding the termination of this Agreement whether by
expiration of time or otherwise.


(e) Clauses 15.1, 15.2 and 15.3 do not apply in relation to the indemnity in
clause 12.5(b).







19


Connection Agreement - Private Sidings - 14 May 2015 (clean) version dated 14 May 2015


(f) Notwithstanding any other provision in this Agreement, at all times during
the Term, the Private Siding User must have in place and comply with an
environmental management system in respect of any activities carried out
by the Private Siding User and its Personnel, on or near the MRN that is
consistent with "AS/NZS ISO 14001:2004: Environmental Management
Systems - Requirements with guidance for use", or any document that
replaces of amends that document.


(g) The Private Siding User will monitor and review the environmental
management system referred to in clause 12.5(f) to manage
environmental risk.


13 Costs, Taxes and Charges


13.1 Payment to Sydney Trains of Connection Fee


The Private Siding User must pay to Sydney Trains the Connection Fee as set
out in Item 20 of Schedule One by way of a non-refundable annual payment in
advance within 30 days of receiving an invoice.


13.2 GST


(a) In this clause:


GST means any goods and services tax or other form of value added or
consumption tax and includes GST as defined in A New Tax System
(Goods and Services Tax) Act 1999.


GST Law means the laws in relation to GST and includes the term “GST
Law” as defined in A New Tax System (Goods and Services Tax) Act
1999.


Prevailing GST Rate means the rate of GST prevailing at the relevant
time which the parties agree is 10% as at the date of this Agreement.


Recipient has the meaning under GST Law.


Supplier means a party making a Supply.


Supply has the meaning under GST Law.


Taxable Supply has the meaning under GST Law.


(b) All amounts payable by a party to another party under this Agreement are
exclusive of GST. If a Supply under this Agreement by a Supplier is
subject to GST, or is a Taxable Supply, then the Recipient must in
addition to all amounts payable (including non-monetary consideration) by
it to the Supplier, pay to the Supplier a further amount determined by
multiplying the total consideration (which in the case of non-monetary
consideration will be the GST exclusive volume of that consideration) in
respect of that Supply by the Prevailing GST Rate, such payment to be
made at the time the consideration for that Supply is due to the Supplier.
Such further amounts are not refundable in any circumstances except at
the sole discretion of the Supplier.


(c) The Supplier must issue a Tax Invoice to the Recipient of a Supply to
which clause 13.2(b) applies no later than 7 days prior to the due date for
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payment of the GST inclusive consideration determined under that
clause.  The Recipient is not obliged to make any payment on account of
GST until it receives a tax invoice in accordance with this clause.


13.3 Stamp Duty


The Private Siding User must attend to the stamping of this Agreement, if
required, and must bear all stamp duty and all costs related to stamp duty
(including any fines) whatsoever on or in respect of this Agreement and any
instrument or transaction contemplated by this Agreement.


13.4 Costs of Agreement


(a) Each party must pay its own Costs (including legal costs) associated with
the preparation, negotiation and execution of this Agreement.


(b) If this Agreement is reviewed, varied or amended, the party requesting
the review, variation or amendment will pay the reasonable Costs
(including legal costs) associated with the preparation, negotiation and
execution of the amendment.


14 Indemnities


14.1 General Indemnities


(a) The Private Siding User indemnifies Sydney Trains and Sydney Trains
Related Persons from and against all claims, demands, actions, liabilities,
losses, damages, costs, charges and expenses of any nature which
Sydney Trains or Sydney Trains Related Persons suffer or incur or for
which Sydney Trains or Sydney Trains Related Persons is or may
become liable in respect of or arising out of:


(i) any negligence or wrongful act or omission of the Private Siding
User and/or its Personnel while carrying out or exercising or
purporting to carry out the Activities, or exercise any of the Private
Siding User's duties, obligations and rights under this Agreement;


(ii) any breach by the Private Siding User of any of the Private Siding
User obligations under this Agreement; or


(iii) any Incident or accident occurring in or around the Private Siding
and/or the Interconnection Point which affect the rail operations
on, or cause damage to, the MRN or the Rail Infrastructure,


except to the extent caused or contributed to by the negligence of Sydney
Trains or Sydney Trains Related Persons.


(b) The Private Siding User agrees that Sydney Trains receives the benefit,
and is the agent of Sydney Trains Related Persons for the purpose of
receiving on their behalf the benefits of the indemnity given by the Private
Siding User in clause 14.1(a) in favour of Sydney Trains and Sydney
Trains Related Persons.  If this Agreement is vested to one of the Sydney
Trains Related Agencies or a Subsidiary Corporation, then the reference
to Sydney Trains Related Persons in clause 14.1(a) is deemed to
include Sydney Trains for the purpose of this clause 14.1(a).
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(c) The Private Siding User releases Sydney Trains and Sydney Trains
Related Persons from and against all claims, demands, actions, liabilities,
losses, damages, costs, charges and expenses of any nature which the
Private Siding User is liable or may become liable in respect of or arising
out of:


(i) the performance by Sydney Trains of any of its obligations under
this Agreement;


(ii) noise, vibration or stray electrical currents emanating from the
MRN or the Rail Infrastructure;


(iii) any Incident or accident occurring in or around the MRN or the
Interconnection Point which affects rail operations at, or causes
damage to, the Private Siding; and


(iv) any occurrence or non-occurrence as a direct or indirect result of
which Sydney Trains is prevented from or delayed in performing
any of its obligations under this Agreement and that is beyond the
reasonable control of Sydney Trains (including forces of nature
and industrial action),


except to the extent caused or contributed to by the negligence of Sydney
Trains or Sydney Trains Related Persons.


(d) The Private Siding User agrees that Sydney Trains receives the benefit,
and is the agent of Sydney Trains Related Persons for the purpose of
receiving on their behalf the benefits of the release given by the Private
Siding User in this Agreement in favour of Sydney Trains Related
Persons.  If this Agreement is vested to one of the Sydney Trains Related
Agencies or a Subsidiary Corporation, then the reference to Sydney
Trains Related Persons in clause 14.1(c) is deemed to include Sydney
Trains for the purpose of clause 14.1(c).


14.2 Continuance of Indemnities


The indemnity in this clause 14 is a continuing obligation of the Private Siding
User and remains in full force and effect as to any claims relating to an event, act,
omission or default occurring during the term of this Agreement despite
termination of this Agreement.


15 Limitations


15.1 Limited Liability


(a) Notwithstanding any other provisions of this Agreement other than
clause 12.5, neither party is liable for any Consequential Loss suffered by
the other party or for which the other party becomes liable.


(b) For the purposes of this clause "Consequential Loss" means any loss of
anticipated profit, loss of contracts, loss of revenue, loss of production,
loss of freight haulage tonnage, loss of use, loss of rent income or loss of
occupation (whether or not any such loss is of a direct, indirect or
consequential nature) or for penalties and damages under any agreement
(other than this Agreement) but does not include property damage or
losses arising from third party claims for property damage, personal
injury, nervous shock or death.
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15.2 Limitation on Claims


Notwithstanding any other provision of this Agreement other than clause 12.5,
neither party will make any Claim against the other under or in connection with
this Agreement, including in relation to the indemnities in clause 14, unless
notice of the Claim has been given to the other within:


(a) 12 months of the occurrence of the event out of which such Claim arises;
or


(b) after the expiry of a 12 month period from the occurrence of the event out
of which such Claim arises and in the case of a Claim for contribution in
respect of a third party claim, 3 months of receiving the third party claim.


15.3 Liability - Network Standard


Notwithstanding any other provision of this Agreement, neither Sydney Trains or
RailCorp will not be liable to the Private Siding User and the Private Siding User
will not have or make any Claim against Sydney Trains or RailCorp in respect of
any loss of or damage to real or personal property, including property of the
Private Siding User, or personal injury to or death of any person or any other
damage, expense, injury, Cost or loss whatsoever arising out of or in connection
with:


(a) the standard of the MRN or a Yard or any infrastructure related to the
MRN or a Yard; or


(b) any failure of or defect in the MRN or a Yard or in any infrastructure
related to the MRN or a Yard,


except to the extent that such loss, damage, injury, Cost or expense results
directly from the failure of Sydney Trains or RailCorp to maintain, subject to this
Agreement, the MRN or a Yard to the minimum standard required by Sydney
Trains' or RailCorp's accreditation as an owner of the MRN.


16 Security


16.1 Security Amount


Subject to clause 16.2, the Private Siding User must deliver the Security to
Sydney Trains on or before the date on which the Private Siding User executes
this Agreement and must keep the Security current and enforceable at all times
during the Term.


16.2 Sydney Trains May Call on Security


(a) The Security will be held by Sydney Trains as security for the
performance by the Private Siding User of its obligations under this
Agreement.


(b) Sydney Trains may convert the Security into cash and have recourse to it.


(c) If the Security held by Sydney Trains is due to expire before the end of
the Term, Sydney Trains may exercise or draw against the Security and
hold the proceeds as security for the Private Siding User's obligations
unless a suitable replacement bank guarantee is substituted for it prior to
its expiry.
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16.3 Additional Security


(a) If Sydney Trains draws on the Security under clause 16.2, the Private
Siding User must promptly provide a replacement bank guarantee for the
amount drawn by Sydney Trains against the Security.


(b) If Sydney Trains requires the amount of the Security under clause 16.2 to
be increased, the Private Siding User must promptly provide a
replacement bank guarantee or additional bank guarantee for the amount
reasonably required by Sydney Trains.


17 Insurances


17.1 Insurances


(a) The Private Siding User must obtain, hold, and maintain a policy of public
liability insurance with a reputable insurer (rated not less than A minus by
Standard and Poor’s or AM Best or an equivalent rating by another
internationally recognised rating agency) for an amount of no less than
$250 million (or such amount as required by Sydney Trains from time to
time) for any one occurrence for the duration of this Agreement which
includes cover for loss or damage arising in respect of or in connection
with the Private Siding User’s activities, rights and obligations under this
Agreement and without policy exclusions as to rail operations.  The
insurance policy must include a principal’s indemnity endorsement
specifically including Sydney Trains and RailCorp as insureds under that
policy.


(b) Prior to the Commencing Date of this Agreement, and on reasonable
request by Sydney Trains from time to time during the duration of this
Agreement (including upon renewal of the insurance required under
clause 17.1(a)), the Private Siding User must provide evidence to Sydney
Trains that the insurance required under clause 17.1(a) is maintained.


(c) The Private Siding User must comply with the terms and conditions of its
insurance policies effected and maintained pursuant to clause 17.1(a)
and must not render such insurance void or voidable.  In the event the
Private Siding User’s insurer cancels or fails to renew any of the
insurance policies required to be effected under this Agreement, the
Private Siding User must immediately notify Sydney Trains of such
cancellation or failure to renew and must promptly obtain and provide
evidence to Sydney Trains of the new insurance policies required to be
effected under this Agreement.


(d) The Private Siding User must notify Sydney Trains as soon as practicable
of any occurrence on, in or near the Private Siding or the Interconnection
Point which may or does give rise to a claim on its insurance policy
required under clause 17.1(a) and must thereafter keep Sydney Trains
informed of any subsequent developments concerning any claim. The
Private Siding User must pay for any excess/deductibles payable under
its insurance policy.
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18 Default, Termination and Expiry of the Term


18.1 Default by Private Siding User


(a) If the Private Siding User fails to perform any of its obligations under this
Agreement, Sydney Trains will:


(i) immediately, if the failure could impact on the safe use or
operation of the MRN; or


(ii) otherwise, within 28 days (or such longer period as may be
reasonable in the circumstances) of having being notified of that
non-performance by Sydney Trains,


at the Private Siding User's cost and without limiting its other rights,
render the Private Siding inaccessible, by talking such actions as are
reasonable in the circumstances, until the default is rectified and any
amounts payable under this Agreement are paid.


(b) Any amounts paid or incurred under clause 18.1(a) are payable by the
Private Siding User upon demand by Sydney Trains.


18.2 Termination by Sydney Trains


(a) Sydney Trains may terminate this Agreement on one month's notice if the
Private Siding User breaches an essential term which includes:


(i) an Insolvency Event occurring in relation to the Private Siding
User;


(ii) the grant and material non-observance of the licence under
clause 4;


(iii) a material non-observance of the obligations under clause 12.1;


(iv) effecting insurance under clause 17; and


(v) a breach of the limitations on the rights to assign this agreement
under clause 21.8.


(b) If Sydney Trains, in a proper exercise of its statutory functions,
determines that access to the Connecting Line or the Private Siding
should be permanently terminated, Sydney Trains may terminate this
Agreement by giving the Private Siding User 90 days' notice of
termination.


18.3 Termination by Private Siding User


The Private Siding User may terminate this Agreement by giving Sydney Trains
90 days' notice of termination.
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18.4 Compensation


The Private Siding User is not entitled to any compensation from Sydney Trains
for any loss it suffers or Cost or expenses it incurs as a result of Sydney Trains:


(a) validly terminating this Agreement; or


(b) validly terminating access to the Connecting Line or the Private Siding.


18.5 Consequences of Termination or Expiry of Term


(a) On the expiration of the Term or termination of this Agreement:


(i) subject to clause 18.5(a)(ii), the Private Siding User must, at its
cost and if required by Sydney Trains:


(A) remove the Interconnection Point which includes the
Turnout and Catch Point; and


(B) make good the Running Line, any Ancillary Facilities and
the Rail Land so that they are returned to the same
condition as at the date of this Agreement;


(ii) all work referred to in clause 18.5(a)(i) and clause 9.2(a)(iii) must
be undertaken by a contractor approved by Sydney Trains or by
Sydney Trains directly on behalf of and at the cost of the Private
Siding User and in accordance with applicable Sydney Trains
procedures; and


(iii) Sydney Trains may do all things necessary to ensure the safety
of, and/or prevent further access to, the Private Siding from the
Connecting Line including removing Rail Infrastructure Facilities,
terminating access to the Connecting Line or rendering the
Connecting Line inaccessible.


(b) The Private Siding User must comply with all of Sydney Trains'
reasonable directions in respect of the Private Siding and Interconnection
Point.


18.6 Not used


18.7 Survival of Obligations and Rights


The parties' rights and obligations under clauses 5, 12, 14, 18.4 and 18.5
continue after the termination of this Agreement.


19 Notices


19.1 Form of Notice


(a) Any notice given in connection with this Agreement must be in writing and
must be addressed to that party and either:


(i) hand delivered to, or sent by post to, the party's registered office,
principal place of business or any other address the party notifies
for the service of notices;
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(ii) sent by fax to any fax number the party notifies for the service of
notices; or


(iii) sent by email to any email address the party notifies for the
service of notices.


(b) A notice is take to have been given:


(i) in the case of being hand delivered, on the date on which it is
delivered;


(ii) in the case of being sent by post, on the third (seventh if sent to
an address in another country) day after the date of posting;


(iii) in the case of being sent by fax, at the time of dispatch as
confirmed by a transmission report by the sending machine; and


(iv) in the case of delivery by email, at the time sent, unless the
sender is notified, by a system or person involved in the delivery
of the email, that the email was not successfully sent.


20 Disputes


20.1 Dispute


Any dispute between the parties must first be discussed between the persons
nominated in Item 2 of Schedule One or their nominees. If the dispute cannot be
resolved at this level the matter must be referred to the relevant Sydney Trains
Group General Manager and the Chief Executive Officer of the Private Siding
User or equivalent position.


20.2 Conciliation


If the dispute was not able to be resolved between the parties within one month,
the parties may agree to refer the matter to Australian Commercial Disputes
Centre Limited for conciliation in Sydney. Any conciliation will be under the
Australian Commercial Disputes Centre Limited rules in force for the time being. If
the parties do not agree to refer the matter for conciliation, any party may
commence proceedings in a court of appropriate jurisdiction.


20.3 Failure of Conciliation


If the dispute is not resolved within 30 days of the appointment of a conciliator for
the purpose of a conciliation under clause 20.2, or such other time period as
agreed between the parties, any party may commence proceedings in a court of
appropriate jurisdiction.


21 General


21.1 Exercise of Rights


A party may exercise a right, power or remedy at its discretion, and separately or
concurrently with another right, power or remedy. A single or partial exercise of a
right, power or remedy by a party does not prevent a further exercise of that or
any other right, power or remedy. Failure by a party to exercise or delay in
exercising a right, power or remedy does not prevent its exercise.
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21.2 Approvals and Consents


A party may give, conditionally or unconditionally, or withhold its approval or
consent in its absolute discretion unless this Agreement expressly provides
otherwise.


21.3 Entire Agreement


Subject to clause 2.1, this Agreement constitutes the entire agreement of the
parties about its subject matter and any previous agreements, understandings
and negotiations on that subject matter cease to have any effect.


21.4 Variation


(a) Subject to clause 21.4(b), the parties acknowledge and agree that this
Agreement will be reviewed and may require amendment from time to
time.


(b) No provision of this Agreement nor a right conferred by it can be varied
except in writing signed by the parties.


21.5 Governing Law and Jurisdiction


This Agreement and the transactions contemplated by this Agreement are to be
governed by and interpreted in accordance with the Law in force in New South
Wales. The parties irrevocably submit to the exclusive jurisdiction of the Courts of
New South Wales.


21.6 Subcontractors and Contractors


(a) Subject to clause 18.5(a)(ii), Sydney Trains and the Private Siding User
may subcontract some of its obligations under this Agreement.


(b) Either party will:


(i) require all of its subcontractors to warrant that it will comply with
all obligations set out in this Agreement; and


(ii) otherwise do all things necessary to permit the other party’s
subcontractor to perform its obligations under this Agreement.


21.7 Statutory Functions


(a) The Private Siding User acknowledges that Sydney Trains' and
RailCorp's:


(i) entry into this Agreement;


(ii) performance of any obligation under this Agreement; or


(iii) exercise of any rights it has under this Agreement,


is without election, waiver, estoppel or prejudice of any right which
Sydney Trains or RailCorp otherwise has at Law, including under the Rail
Safety National Law and the Act.
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(b) Notwithstanding any other provision in this Agreement, nothing in this
Agreement limits or detracts from the obligations and duties of either
party as a Rail Infrastructure Manager under the Rail Safety National
Law.


21.8 Assignment


(a) If the Private Siding User sells, transfers or other disposes ownership,
control or management of the Private Siding, the Private Siding User
must assign or novate this Agreement, or otherwise transfer its rights and
liabilities under this Agreement, subject to obtaining Sydney Trains prior
written consent.


(b) Sydney Trains may as a condition of giving its consent under clause
21.8(a), require that any assignee, novatee or transferee enter into an
agreement on any terms and conditions required by Sydney Trains
including the assignee’s, novatee’s or transferee’s acceptance of the
Private Siding User’s liabilities under this Agreement.


(c) Any assignment, novation or transfer by the Private Siding User in
connection with this Agreement will not relieve the Private Siding User of
its obligations under this Agreement and the Private Siding User will be
responsible for the acts and omissions of any assignee, novatee or
transferee as if they were acts and omissions of the Private Siding User.


(d) Sydney Trains may assign or novate this Agreement, or otherwise
transfer its rights and obligations under this Agreement, without the prior
written consent of the Private Siding User.


21.9 Re-organisation


If a party is reconstituted, renamed, replaced or if the powers and functions are
transferred to another organisation, a reference under this Agreement to that
party includes the reconstituted, renamed or replaced organisation or the
organisation to which the powers of functions are transferred (as the case may
be).


21.10 Waiver


A waiver or consent given by a party under this Agreement is only effective and
binding on that party if it is given or confirmed in writing by that party.


21.11 Counterparts


This Agreement may be executed in counterparts.  All executed counterparts
constitute one document.


21.12 RailCorp Restructure


(a) The parties acknowledge and agree that the NSW Government has
indicated that it will restructure RailCorp. The restructure of RailCorp may
result in RailCorp's assets, rights and liabilities being transferred to other
entities.
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(b) The Private Siding User agrees:


(i) any assets, rights or liabilities RailCorp holds may be novated,
assigned or otherwise transferred from RailCorp to any other
entity;


(ii) to undertake all actions reasonably requested by RailCorp to
effect such a novation, assignment or other transfer; and


(iii) that the Private Siding User is not entitled to make, and RailCorp
and any novatee, assignee or transferee will not be liable for, any
Costs and Claims arising from or in connection with any novation,
assignment or transfer contemplated by this clause.


22 Confidentiality


The parties must not disclose to any third party any Confidential Information
belonging to the other party, except where the disclosure is:


(a) required by this Agreement;


(b) required by Law;


(c) permitted in writing by the other party; or


(d) required by the Minister.


Unless otherwise agreed between the parties, the contents of the Interface
Agreement are not Confidential Information and may be disclosed to third parties.
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EXECUTED as an agreement


SIGNED for and on behalf of SYDNEY
TRAINS (ABN 38 284 779 682) by
in the presence of:


)


)


Signature of witness Signature of Authorised Officer


Name of witness


(block letters)


Name of Authorised Officer


(block letters)


Position held Position held


SIGNED for and on behalf of RAIL
CORPORATION NEW SOUTH WALES
(ABN 59 325 778 353) by
in the presence of:


)


)


Signature of witness Signature of Authorised Officer


Name of witness


(block letters)


Name of Authorised Officer


(block letters)


Position held Position held
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SIGNED for and on behalf of [INSERT]
(ABN 00 000 000 000) by
in the presence of:


)


)


Signature of witness Signature of Authorised Officer


Name of witness


(block letters)


Name of Authorised Officer


(block letters)


Position held Position held
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Schedule One - Schedule of Information


ITEM DESCRIPTION REFERENCE DETAILS


1 Commencing Date Clause 1.1 [INSERT]


2 Details of Parties,
Representatives and
Address for Notices


Page 1


Clause 20.1


Sydney Trains (ABN 38 284 779
682):


Attention: [INSERT]


Address: [INSERT]


Fax: [INSERT]


Email: [INSERT]


Representative: [INSERT]


RailCorp (ABN 59 325 778 353):


Attention: [INSERT]


Address: [INSERT]


Fax: [INSERT]


Email: [INSERT]


Representative: [INSERT]


Private Siding User, [INSERT] (ABN
00 000 000 000):


Attention: [INSERT]


Address: [INSERT]


Fax: [INSERT]


Email: [INSERT]


Representative: [INSERT]


or other person in their place as may
be notified in writing to the other party
from time to time.


3 Land Clause 1.1 The plot of land shown hatched on the
plan contained in the Interface
Agreement, otherwise known as
[INSERT Lot and DP].


4 Details of Ancillary
Facilities


Clause 1.1 [INSERT]
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ITEM DESCRIPTION REFERENCE DETAILS


5 Details of the
Connecting Line


Clause 1.1 The section of railway track from the
Running Line to the Interconnection
Point, as shown in Schedule Three.


6 Details of the
Interconnection Point


Clause 1.1 As outlined in the Interface
Agreement.


7 Details of the Private
Siding


Clause 1.1 As outlined in the Interface
Agreement.


8 Details of the Running
Line


Clause 1.1 [INSERT]


9 Details of Rail Land Clause 1.1 The land identified in Schedule Three
comprising part of Lot [insert] in
Deposited Plan [insert].


10 Catch Point Clause 1.1 [INSERT]


11 Turnout Clause 1.1 [INSERT]


12 Not Used


13 Not Used


14 Not Used


15 Not Used


16 Not Used


17 Not Used


18 Not Used


19 Amount of Security Clauses 1.1 and
15.1


[INSERT]


20 Amount of Connection
Fee


Clause 13.1 [#$1.00 per annum if demanded.]


21 Not Used
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Schedule Two - Not Used
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Schedule Three - Plan


[Note to Sydney Trains: This plan must clearly show and identify:


 the "Land"


 the "Connecting Line"; and


 the "Rail Land".]
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Schedule Four – Not Used
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Schedule Five - Previous Dealings


In accordance with clause 2.1, the following Previous Dealings continue to apply
between:


1. Sydney Trains and the Private Siding User - [Interface Agreement between
Sydney Trains and #### dated ####]
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Annexure A - Safety Interface Agreement







 


GHD | Report for Wyong Coal - Wallarah 2 - Proposed Coal Loading Facility , 22/17704  


Appendix E – Train Path Modelling Data  
TFNSW network pathing Model and results 
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EXECUTIVE SUMMARY 


OzArk Environmental & Heritage Management (OzArk) has been engaged by Hansen Bailey 


Environmental Consultants (Hansen Bailey) and Sparke Helmore on behalf of the Wyong Areas 


Coal Joint Venture (WACJV; the Proponent) to complete an Aboriginal Cultural Heritage 


Assessment Addendum for the Wallarah 2 Coal Project (the Project) in an area that has the 


potential to be impacted by a proposed amendment to the Project (the Amendment). 


The Amendment involves changes to infrastructure at the Tooheys Road Site. The previously 


proposed rail loop is no longer required and is being replaced by a conveyor system to deliver 


coal to the Main Northern Rail Line. The proposed train loading facility and rail spur will be re-


located to the eastern side of the Main Northern Rail Line. All other aspects of the Project remain 


unchanged. 


To progress the development application for the Project to a determination, the Proponent has 


commissioned Hansen Bailey to prepare an Environmental Impact Statement Addendum 


Document which assesses the impacts of the Amendment. 


The Aboriginal heritage aspects of the Amendment have been undertaken according to Aboriginal 


Cultural Heritage Consultation Requirements for Proponents (2010) (ACHCRs) and the current 


assessment follows the Code of Practice for the Investigation of Aboriginal Objects in New South 


Wales (DECCW 2010). 


The fieldwork component of this assessment was undertaken by OzArk and representatives from 


the Registered Aboriginal Parties (RAPs) on Wednesday, 2 March 2016. Mr Kevin Duncan was 


unable to attend this fieldwork but was subsequently shown the Amendment Study Area 


accompanied by a WACJV representative. 


No Aboriginal sites were recorded as a result of the assessment and no landforms within the 


Addendum Study Area are assessed as having potential to contain further, undetected sites. 


As a result, the Amendment will not impact items or sites of Aboriginal archaeological significance 


and it is unlikely that it will impact on the Aboriginal cultural landscape. 


The removal from the development application of the previously proposed rail loop and spur from 


the locations shown in the EIS will reduce potential impacts on Aboriginal archaeology and 


cultural heritage. 


Recommendations concerning the Aboriginal cultural heritage of the Addendum Study Area are 


as follows:  


1. No further assessment for Aboriginal cultural heritage is required in Survey Units 1, 2 


and 4.  
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2. Prior to works commencing, Survey Unit 3 should be inspected by a suitably qualified 


archaeologist and RAP representatives. 


3. As the Project will be assessed under Part 4, Division 4.1 of the Environmental Planning 


and Assessment Act 1979, an Aboriginal Cultural Heritage Management Plan (ACHMP) 


should be developed following approval of the Project. This ACHMP should be developed 


in consultation with RAPs and include provisions for the management of unanticipated 


finds suspected to be of Aboriginal origin that may be unearthed during the works 


associated with the Amendment. Recommendations provided by RAPs during their review 


of this report for the management and protection of Aboriginal cultural heritage within the 


Addendum Study Area (Section 2.3.1) should be taken into consideration as the ACHMP 


is developed. 
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1 INTRODUCTION 


1.1 BRIEF DESCRIPTION OF THE AMENDMENT 
OzArk Environmental & Heritage Management (OzArk) has been engaged by Hansen Bailey 


Environmental Consultants (Hansen Bailey) and Sparke Helmore on behalf of the Wyong Areas 


Coal Joint Venture (WACJV; the Proponent) to complete an Aboriginal Cultural Heritage 


Assessment Addendum for the Wallarah 2 Coal Project (the Project) in an area that has the 


potential to be impacted by a proposed amendment to the Project (the Amendment). The Project 


is located within the Wyong Local Government Area (LGA) (Figure 1–1). 


Figure 1-1: Location map of the Revised Infrastructure Boundary at the Tooheys Rd Site. 
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1.2 BACKGROUND 
The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent under Division 


4.1 of Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act) for the 


Wallarah 2 Coal Project (the Project).  The key features of the Project include:  


• A deep underground longwall mine extracting up to 5 million tonnes per annum (Mtpa) of 
export quality thermal coal;  


• The Tooheys Road Site between the M1 Motorway and the Motorway Link Road, which 
includes a portal, coal handling facilities and stockpiles, water and gas management 
facilities, small office buildings, workshop, rail spur, train load out bin and connections to 
the municipal water and sewerage systems;  


• The Buttonderry Site near the intersection of Hue Hue Road and Sparks Road, which 
includes administration offices, bathhouse, personnel access to the mine, ventilation 
shafts and water management structures;  


• The Western Shaft Site in the Wyong State Forest, which includes a downcast ventilation 
shaft and water management structures;  


• An inclined tunnel (or “drift”) from the surface at the Tooheys Road Site to the coal seam 
beneath the Buttonderry Site;  


• Transportation of product coal to the Port of Newcastle by rail; and 


• An operational workforce of approximately 300 full time employees.   


The Project has been subject to the assessment process under Division 4.1 of Part 4 of the EP&A 


Act, including a review by the Planning Assessment Commission (PAC).  In June 2014, the PAC 


concluded that ‘if the recommendations concerning improved strategies to avoid, mitigate or 


manage the predicted impacts of the project are adopted, then there is merit in allowing the project 


to proceed’.   


Following the review by the PAC, the Tooheys Road Site was re-designed to avoid land use 


conflicts with third parties.  The changes to the Project include: 


• Removal of the previously proposed rail loop; 


• Re-location of the previously proposed rail spur to the eastern side of the Main Northern 
Rail Line;  


• Re-location of the train load out facility to the eastern side of the Main Northern Rail Line;  


• A conveyor system to deliver product coal from the stockpile to the new train load out 
facility; and 


• Realignment of the sewer connection.   


These proposed changes are referred to as the ‘Amendment’.  All other aspects of the Project 


remain identical to the original proposal.   
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To give effect to the proposed changes to the Project, WACJV is seeking an amendment to the 
Development Application (DA) under clause 55 of the Environmental Planning and Assessment 
Regulation 2000.  This report forms part of the “Amendment to Development Application SSD-
4974” (Amendment Document) being prepared by Hansen Bailey to support the application to 
amend the DA.   


This report assesses the environmental impacts of the Amendment and where necessary, 
recommends additional management and mitigation measures to ameliorate these impacts.  
Aspects of the Project that are unchanged have not been reconsidered.  The impacts associated 
with these aspects of the Project will remain as assessed in the Wallarah 2 Coal Project 
Environmental Impact Statement (Hansen Bailey, 2013).   


1.3 PROPOSED WORKS 
Following the review by the PAC, the Tooheys Road Site was re-designed to avoid land use 


conflicts with third parties. The changes to the design of the Tooheys Road Site include: 


• Removal of the previously proposed rail loop; 
• Re-location of the rail spur and train load out facility to the eastern side of the Main Northern 


Rail Line; and 
• A conveyor system to deliver product coal from the stockpile to the new train load out facility. 


These locations are shown on Figure 1–2. 


All other aspects of the Project are unchanged from the original proposal. 


No infrastructure is proposed south of the Motorway Link Road bridge (although this area was 


included in the Study Area as a contingency for potential installation of services such as buried 


water or sewage pipelines). 


  







OzArk Environmental & Heritage Management 


Aboriginal Cultural Heritage Assessment – Addendum: Wallarah 2 Coal Project 4 


Figure 1-2: Amended conceptual layout of the Tooheys Road Site (source: Hansen Bailey). 


 


1.4 ADDENDUM STUDY AREA 
The Addendum Study Area comprises four Survey Units: 


• Survey Unit 1. The conveyor route runs from the boundary of the previously-assessed 
Tooheys Road Site to the Motorway Link Road bridge. The proposed impact corridor in 
Survey Unit 1 is approximately eight metres wide. Survey Unit 1 is within Lot 194 
DP1032847 and Lot 168 DP705480, and crosses Lot 4 DP 1191556 (rail corridor). The 
majority of Survey Unit 1 is on land leased by the Boral quarry and tile works. An area of 
Crown Land to the immediate south of Tooheys Road was also included with Survey Unit 
1 as an alternative route for the conveyor in the eventuality that the conveyor cannot pass 
through the Boral leased areas; 


• Survey Unit 2.The location of the proposed rail spur is to the east of the Main Northern 
Rail Line and north of the Motorway Link Road bridge. The proposed impact corridor in 
Survey Unit 2 is approximately 20 m. Survey Unit 2 is within a Crown Road corridor (Nikko 
Road);  


• Survey Unit 3.The northern portion of the rail spur is located within Transport NSW 
property (rail corridor). This component of the Addendum Study Area is highly disturbed 
and largely covered by railway line supporting infrastructure. It is unlikely to contain 
archaeological sites and as such was not surveyed due to this and safety concerns. 
Survey Unit 3 is within Lot 4 DP 1191556 (rail corridor); and 
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• Survey Unit 4. Areas to the east of the Main Northern Rail Line and south of the Motorway 
Link Road bridge that were assessed as a contingency in case works are proposed in this 
area. Survey Unit 4 is within a Crown Road corridor. 


Figure 1-3: Aerial of the Addendum Study Area showing the four Survey Units. 


 


1.5 RELEVANT LEGISLATION 
Cultural heritage is regulated under both state and national legislation. Baseline principles for the 


conservation of heritage places and relics can be found in the Burra Charter (Australia ICOMOS 


2013). The Burra Charter has become the standard of best practice in the conservation of 


heritage places in Australia, and heritage organisations and local government authorities have 


incorporated the inherent principles and logic into guidelines and other conservation planning 


documents. The Burra Charter generally advocates a cautious approach to changing places of 


heritage significance. This conservative notion embodies the basic premise behind legislation 


designed to protect our heritage, which operates primarily at a state level.  


A number of acts of parliament provide for the protection of heritage at various levels of 


government. 


  







OzArk Environmental & Heritage Management 


Aboriginal Cultural Heritage Assessment – Addendum: Wallarah 2 Coal Project 6 


1.5.1 State Legislation 


Environmental Planning and Assessment Act 1979 (EP&A Act) 


This Act established requirements relating to land use and planning. The framework governing 


environmental and heritage assessment in NSW is contained within the following parts of the 


EP&A Act: 


• Part 4: Development assessments, including heritage. May include schedules of heritage 


items;  


o Division 4.1: Approvals process for state significant development; 


• Part 5: Environmental impact assessment on any heritage items which may be impacted 


by activities undertaken by a state government authority or a local government acting as 


a self-determining authority; and 


• Part 5.1: Approvals process for state significant infrastructure. 


National Parks and Wildlife Act 1974 (NPW Act) 


Amended during 2010, the NPW Act provides for the protection of Aboriginal objects (sites, 


objects and cultural material) and Aboriginal places. Under the Act (Part 6), an Aboriginal object 


is defined as: any deposit, object or material evidence (not being a handicraft for sale) relating to 


indigenous and non-European habitation of the area that comprises NSW, being habitation both 


prior to and concurrent with the occupation of that area by persons of European extraction, and 


includes Aboriginal remains. 


An Aboriginal place is defined under the NPW Act as an area which has been declared by the 


Minister administering the Act as a place of special significance for Aboriginal culture. It may or 


may not contain physical Aboriginal objects. 


As of 1 October 2010, it is an offence under Section 86 of the NPW Act to ‘harm or desecrate an 


object the person knows is an Aboriginal object’. It is also a strict liability offence to ‘harm an 


Aboriginal object’ or to ‘harm or desecrate an Aboriginal place’, whether knowingly or 


unknowingly. Section 87 of the Act provides a series of defences against the offences listed in 


Section 86, such as: 


• The harm was authorised by and conducted in accordance with the requirements of an 


Aboriginal Heritage Impact Permit (AHIP) issued under Section 90 of the Act; 


• The defendant exercised ‘due diligence’ to determine whether the action would harm an 


Aboriginal object; or 


• The harm to the Aboriginal object occurred during the undertaking of a ‘low impact activity’ 


(as defined in the regulations). 
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Under Section 89A of the Act, it is a requirement to notify the Director-General of the Office of 


Environment and Heritage (OEH) of the location of an Aboriginal object. Identified Aboriginal 


items and sites are registered on Aboriginal Heritage Information Management System (AHIMS). 


Section 89K of the EP&A Act provides that an AHIP is not required for State Significant 


Developments, such as the Project. 


1.5.2 Commonwealth Legislation 


Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 


Amendments in 2003 established the National Heritage List and the Commonwealth Heritage 


List, both administered by the Commonwealth Department of the Environment. Ministerial 


approval is required under the EPBC Act for proposals involving significant impacts to 


National/Commonwealth heritage places. 


1.5.3 Applicability to the Project 


The Project will be assessed under Part 4, Division 4.1 (state significant development) of the 


EP&A Act. 


Any Aboriginal sites within the Addendum Study Area are afforded legislative protection under 


the NPW Act.  


It is noted there are no Commonwealth or National heritage listed places within the Addendum 


Study Area, and as such, the heritage provisions of the EPBC Act do not apply. 


1.6 ASSESSMENT APPROACH 
The current assessment follows the Code of Practice for the Investigation of Aboriginal Objects 


in New South Wales (Code of Practice; DECCW 2010). 
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2 THE ARCHAEOLOGICAL ASSESSMENT 


2.1 PURPOSE AND OBJECTIVES  
The purpose of the current study is to identify and assess heritage constraints relevant to the 


Amendment.  


2.1.1 Aboriginal Archaeological Assessment Objectives  


The current assessment will apply the Code of Practice, in the completion of an Aboriginal 


archaeological assessment, in order to meet the following objectives: 


Objective One:  Identify and record Aboriginal objects, sites and sensitive landforms within 


the Addendum Study Area; and 


Objective Two:  Assess the likely impacts of the proposed works to any recorded sites and 


provide management recommendations. 


2.2 DATE OF ARCHAEOLOGICAL ASSESSMENT 
The fieldwork component of this assessment was undertaken by OzArk and Registered Aboriginal 


Parties (RAPs) on Wednesday 2 March 2016. 


2.3 ABORIGINAL COMMUNITY INVOLVEMENT  
As will be documented below, all assessments undertaken for the Project have followed the 


current guidelines for consultation. At the time of the Project’s inception, these were the Interim 


Community Consultation Guidelines (2005) and more-recently, and currently, the Aboriginal 


Cultural Heritage Consultation Requirements for Proponents (2010) (ACHCRs). 


Although this assessment is an Addendum to the assessments presented in Aboriginal Cultural 


Heritage Assessment Wallarah 2 Coal Project. Wyong, NSW (OzArk 2012), ACHCRs were re-


initiated from Stage 1 as it was possible, given the lapse of time, that other parties may now wish 


to be consulted about the Amendment. 


Key dates of the consultation process for the Amendment are: 


1. Advertisement placed in the Central Coast Express Advocate  20.1.16 


2. Letters sent to the relevant agencies      19.1.16 


3. Closing date for registration as a Registered Aboriginal Party (RAP) 12.2.16 


4. Survey methodology sent to all RAPs     16.2.16 


5. Closing date for feedback on survey methodology    17.3.161 


                                                
1 The cover letter sent with the survey methodology stated “…Accordingly, we have scheduled Wednesday 2nd March 2016, as a 
target date for conducting the survey subject to confirmation by all RAPs.” As all RAPs responded that they were satisfied with the 
survey methodology and the survey date, the survey was able to take place before the closing date for comments on the survey 
methodology. 
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6. Field inspection        2.3.16 


7. Draft Archaeological Assessment Addendum sent to RAPs   31.3.16 


8. Closing date for comments on draft report     28.4.16 


In response to steps 1 and 2, three groups/individuals registered to be listed as a RAP for the 


Amendment. These being: 


• Darkinjung Local Aboriginal Land Council (DLALC); 


• Guringai Tribal Link Aboriginal Corporation (GTLAC); and 


• Kevin Duncan. 


For the field inspection, both the DLALC (Lee Davison) and the GTLAC (Tracey-Lee Howie) were 


able to attend, while Kevin Duncan sent his apologies. On 5 April 2016, subsequent to the field 


inspection, Mr Duncan was shown the Amendment Study Area accompanied by a WACJV 


representative. 


A log and copies of correspondence with Aboriginal community stakeholders is presented in 


Appendix 1. 


2.3.1 RAP comments on survey and draft report 


All RAPs responded in writing concerning their involvement in the survey and/or comments on 


the draft report. These shall be dealt with individually below and are presented in Appendix 3. 


DLALC 


In its comment document, the DLALC made the following statement regarding the Darkinjung 


connection to Country: 


The first inhabitants of the Central Coast region were peoples of the Darkinjung 


(Darginung, Darginyung) language group. 


Stone artefacts in the Upper Mangrove Creek area of the Central Coast have been 


dated between 10,000 to 12,000 years old (Attenbrow, V. 2002, Sydney’s Aboriginal 


past investigating the archaeological and historical record, UNSW Press, Sydney: 


153). Upper Mangrove Creek is situated approximately 31km to the west of the 


assessment area.  


Sites of Aboriginal significance, such as those described in this assessment, hold 


cultural and spiritual values to Aboriginal people. The scientific evidence of Aboriginal 


occupation found within shell middens for example, give indications of Aboriginal 


existence, diet, resource and land use, though the spiritual beliefs and connectedness 


to country is far more important to the descendants of those who left behind the 


evidence, or those who created the sites of significance.  
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Art sites depicting people, animals, landscapes and spiritual beings reflect a spiritual 


and intimate connection to the land and the beliefs behind their creation, where those 


such as axe grinding grooves and pigment art (ochre) indicate resourcefulness or the 


use of the surrounding environment.  


Baiame, the Creator God and his son Daramulan, mainly associated with the NSW 


area, are often depicted in different forms of artwork (pigment in shelters or engraved 


on sandstone platforms) within Darkinjung country and surrounding regions. Sites 


where Baiame or Daramulan images are seen are usually associated with the 


initiation of young men and the teaching of Aboriginal law. These places are 


considered to have very high culture significance.   


The term cultural landscape/s refers to the association of certain sites to others that 


surround them. Aboriginal sites are often linked or associated with others in terms of 


activities that took place there (e.g. initiation of young men, birthing places), or stories 


that tell the history of the area and the people that occupy it. This connectedness of 


cultural places gives importance of sites as a group rather than as isolated sites, 


although this is not the case with every site.  


The Darkinjung had uses for all aspects of their surrounding environment as hunters, 


gatherers and fishers and also as artists and environmentalists. The use of all 


resources has resulted in the widespread existence of archaeological sites that are 


still present today. Considering the long Aboriginal occupation of Australia and the 


Central Coast it could be predicted that most areas, particularly those with minimal 


disturbance have the potential to contain Aboriginal cultural heritage material or 


places.   


These sites that remain are a link to the Aboriginal cultural past and a connection to 


ancestors for Aboriginal people and it is important that they are protected and 


conserved for future generations. 


The DLALC comment document contained within its recommendations, the following regarding 


future management of Aboriginal cultural heritage within the Addendum Study Area: 


1. Monitoring during or after vegetation removal. 


2. The site developers must give notice to Darkinjung LALC 30 days prior to any 
commencement of construction work. 


3. All site personnel involve in construction activities should receive basic training in 
awareness and the recognition of Aboriginal cultural heritage material and sites. 


4. When any soil excavation, earth works, vegetation clearing and leaf litter removal activities 
are conducted workers should be observant and keep a look out for surface shell, bone, 
rocks or any other Aboriginal cultural heritage material. 
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OzArk response 


As the Project will be assessed under Part 4, Division 4.1 (state significant development) of the 


EP&A Act, Aboriginal cultural heritage shall be managed under an Aboriginal Cultural Heritage 


Management Plan (ACHMP) should Project approval be consented. The ACHMP will be 


developed in full consultation with all RAPs. Recommendations, as set out by the DLALC, could 


well form part of the ACHMP and will be taken into account when the ACHMP is developed. 


GTLAC 


In its comment document, the GTLAC made the following statement regarding the GTLAC 


members’ connection to Country: 


The study area for the proposed works, has been and still is, home to the Guringai 


Mob (Wanangine, Walkaloa, Garigal), for thousands of generations, with seasonal 


and ceremonial occupation of the Awabakal, Darug and Darginyung people. Pre and 


post European settlement. 


Well known and documented members of the Guringai mob were; 


Boongaree/Bungaree, Matora, Mosquito, Jewfish, Cora (aka, Gooseberry), Flathead, 


Long Dick, Sophy, Kitty and Charlotte Ashby(nee.Webb), only to name a few. 


Their presence in this area was initially recorded by Europeans pre 1790. References 


to these Guringai people are located on Government Blanket lists and Court Bench 


records taken in the Wyong and Gosford areas and Colonial Secretary minutes, which 


are held at Gosford Library. Early recordings from surveyors, John Fraser, Chappell, 


Felton & Sarah Matthews, journals written by Rev. L.E. Threlkeld, Rev. Glennie, 


Matthew Flinders,  Augustus Earl, R.H Mathews, and several other publications. 


The traditional areas occupied by the Guringai comprises of; All of Port Jackson 


catchment, including the tributaries of Middle Harbour and Lane Cove River, the 


Broken Bay catchment, including tributaries of Brisbane Water, Cowan Creek and Pitt 


Water, the ridgeline along Peats Ridge, following along the range through to Kulnura, 


as well as the Lakes of the Central Coast to lower Lake Macquarie. 


Charlotte Webb was the very first recorded Guringai birth on the Central Coast. She 


was born in 1823 in Gosford. Charlotte was the daughter of Sophy (Booranger), 


daughter of Bungaree and Matora. Sophy had relations with Ship-building merchant, 


James Webb. Charlotte was the result of this union. 


With an abundance of edible vegetation, seafood and fresh water soaks, this area 


was a popular location for our ancestors. Evidence of this is reflected in the Aboriginal 


sites (as defined in the National Parks & Wildlife Act 1974. as amended.) within the 
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area and middens that still remain along the foreshores of the Central Coast and 


Sydney’s Northern beaches. 


Guringai people have a strong connection to Central Coast and its surrounds. 


The remnants remaining from our ancestors are a physical link to our heritage and a 


reminder of our cultural and spiritual connection to the area.  


These areas are extremely important to us and the ongoing management of them is 


a duty we take great pride and care in. It is essential for us to protect our Country for 


future generations and for our ancestors, whom cared for this Country for centuries. 


The GTLAC comment document contained the following recommendations regarding future 


management of Aboriginal cultural heritage within the Addendum Study Area: 


1. No further investigations are required prior to the commencement of this project, however 
an Aboriginal Cultural Heritage Management Plan will need to be developed in 
consultation with GTLAC for the proposed amended works area to address mitigation 
measures and management of any previously unidentified/recorded Aboriginal 
sites/objects that have the potential to be disturbed during proposed earth works as 
required under Part 4 of the Planning and Assessment Act 1979, for which this project 
applies to. 


2. All staff and contractors associated with the proposed works for this project, should 
participate in an Aboriginal Cultural Heritage Awareness Induction and be fully informed 
of their statutory obligations in relation to Aboriginal Cultural Heritage sites and objects. 


3.  Should any Aboriginal sites/objects be located during the processes of any proposed 
works, work must cease in that area and the Office of Environment and Heritage (OEH. 
formally, Department of Environment Climate Change and Water. DECCW) & GTLAC are 
to be notified immediately. 


4. Should any skeletal remains be unearth during any works or associated activities, all work 
must cease immediately within that vicinity and the NSW Police, OEH, NSW Coroner’s 
Office and GTLAC are to be contacted. 


OzArk response 


As noted in the GTLAC comment document, as the Project will be assessed under Part 4, 


Division 4.1 (state significant development) of the EP&A Act, Aboriginal cultural heritage shall be 


managed under an ACHMP should Project approval be consented. The ACHMP will be 


developed in full consultation with all RAPs. Recommendations, as set out by the GTLAC, could 


well form part of the ACHMP and will be taken into account when the ACHMP is developed. 


Kevin Duncan 


In his comment document, Kevin Duncan made the following statement regarding his connection 


to Country: 
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As a Traditional Awaba Custodian of our Lands of the Awaba peoples from the 


Dirrabun (Hawkesbury River) to the Miyon (Hunter River) and from Mt Yango to the 


Waraba (Sea) we regard all our country as being spiritually, physically and culturally 


important. 


Mr Duncan’s comment document contained the following recommendations regarding future 


management of Aboriginal cultural heritage within the Addendum Study Area (organised here into 


dot points): 


• I was satisfied during the walk over with Mr Smith that there was no evidence in regards 
to locating any Aboriginal Heritage sites in the proposed development area.  


• Although the study area has been extensively disturbed in the past on the surface of the 
ground it should be noted that any form of digging be monitored during development or 
excavation. Reasons being as Aboriginal heritage is important culturally to our people and 
any artefacts that may be unearthed during works should immediately cease and 
Aboriginal Cultural authorities be contacted and legal Aboriginal Heritage laws abided by. 


OzArk response 


As the Project will be assessed under Part 4, Division 4.1 (state significant development) of the 


EP&A Act, Aboriginal cultural heritage shall be managed under an ACHMP should Project 


approval be consented. The ACHMP will be developed in full consultation with all RAPs. 


Recommendations, as set out by Mr Duncan, could well form part of the ACHMP and will be taken 


into account when the ACHMP is developed. 


2.4 OZARK INVOLVEMENT 


2.4.1 Field Assessment 


The fieldwork component of this Addendum assessment was undertaken by: 


• Fieldwork Director: Ben Churcher (OzArk Principal Archaeologist; BA[Hons], Dip Ed). 


2.4.2 Reporting 


The reporting component of this Addendum assessment was undertaken by: 


• Report Author: Ben Churcher;  


• Reviewer: Stephanie Rusden (OzArk Archaeologist; BSc University of Wollongong; BA 
University of New England). 
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3 LANDSCAPE CONTEXT 


An understanding of the environmental contexts of a study area is requisite in any Aboriginal 


archaeological investigation (DECCW 2010b). It is a particularly important consideration in the 


development and implementation of survey strategies for the detection of archaeological sites. In 


addition, natural geomorphic processes of erosion and/or deposition, as well as humanly 


activated landscape processes, influence the degree to which these material culture remains are 


retained in the landscape as archaeological sites; and the degree to which they are preserved, 


revealed and/or conserved in present environmental settings.  


3.1 TOPOGRAPHY 
The topography of the Addendum Study Area can be characterised as follows: 


• Survey Unit 1: Level landform dropping in elevation towards the east. Survey Unit 1 is 
mostly contained in Mitchell Landscape ‘Gosford - Cooranbong Coastal Slopes’ 
(Figure 3–1). 


o Mitchell 2002: 79 describes this landform unit as rolling hills and sandstone 
plateau of Triassic Narrabeen sandstones. There are extensive rock outcrops 
and low cliffs along ridge margins with a general elevation 0 to 75m. Soils are 
texture-contrast soils on lithic sandstones and shales with loamy sand alluvium 
along the creeks and organic sand and mud in lagoons and swamps. The 
landform supports open forest and woodland with smooth-barked apple, red 
bloodwood, brown stringybark, Sydney peppermint, spotted gum, bastard 
mahogany, northern grey ironbark and grey gum on hills and slopes. Small areas 
of closed forest with turpentine, lilly pilly, mountain cedar wattle, coachwood, 
sassafras and water gum in gullies under high escarpments Prickly-leaved tea-
tree and other shrubs with swamp mahogany, swamp oak, sedges and common 
reed on swampy creek flats. Coastal heath subject to salt spray on headlands. 


• Survey Unit 2: Level to gently undulating landform, rising in elevation towards the north. 
Survey Unit 2 is mostly contained in Mitchell Landscape ‘Sydney - Newcastle Coastal 
Alluvial Plains’ (Figure 3–1). 


o Mitchell 2002: 79 describes this landform unit as undulating plains and low rises 
on Quaternary sand or Permian/Triassic sandstone or shale with swampy valley 
floors. The landform has a general elevation 0 to 80m with a local relief of 20m. 
Soils include siliceous uniform sands and patches of deep podzol and yellow or 
brown texture-contrast soils on bedrock. Vegetation varies with soil and drainage. 
On the sands and podzols, coast banksia, Banksia aemula, red bloodwood and 
smooth-barked apple are common. On bedrock, forest oak, grey gum, forest red 
gum, and scribbly gum with a shrubby understorey are common. The swamps 
are typically surrounded by broad-leaved paperbark, coast banksia, swamp oak 
and swamp mahogany with spike rushes and tall swamp sedge. Open water 
supports a variety of aquatic plants including; common reed, floating pondweed, 
water primrose duckweed, water buttons and red azolla. 
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• Survey Unit 3: The landform is level and within disturbed land associated with the Main 
Northern Rail Line. Survey Unit 3 is fully contained in Mitchell Landscape ‘Gosford - 
Cooranbong Coastal Slopes’ (see above; Figure 3–1); and 


• Survey Unit 4: Gentle slopes falling in elevation towards the south. Survey Unit 4 is fully 
contained in Mitchell Landscape ‘Sydney - Newcastle Coastal Alluvial Plains’ (see above; 
Figure 3–1). 


Figure 3–2 shows the generally flat to gently-sloping landforms of the Addendum Study Area. 


Figure 3-1: Addendum Study Area showing Mitchell Landscapes. 
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Figure 3-2: Topography of the Addendum Study Area. 


  


1. View of landforms within Survey Unit 1. 2. View of landforms within Survey Unit 2. 


 


3. View of landforms within Survey Unit 4. 


3.2 GEOLOGY AND SOILS 
Figure 3–3 displays a soil map of the region of the Addendum Study Area. Generally, the 


Addendum Study Area is within the Gorokan Soil Group with a small portion of Survey Unit 2 


being within the Wyong Soil Group. 


The Gorokan Soil Group is categorised as undulating low hills and rises of the Tuggerah 


Formation with slope gradients of less than 15%. Soils within this group are said to be between 


0.5m and 1.5m deep. The limitations associated with these soils include extreme erosion hazard, 


rock outcrop, shallow highly permeable soils, seasonal waterlogging, and very low soil fertility. 


Gorokan Soil Group tends to be loamy sands overlying clays derived from the Tuggerah 


Formation bedrock. 


The Wyong Soil Group is categorised as broad, poorly drained deltaic floodplains and alluvial 


flats of Quaternary deposits. Gradients are generally less than 3%. Soils within this group are 


said to be generally greater than 2m deep. The limitations associated with these soils include 


flooding, waterlogging, foundation hazard, stream bank erosion. The soils can be strongly acidic 
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and poorly drained with very low fertility. Wyong soils are found on broad, poorly drained 


floodplains. These soils tend to be flooded seasonally, or to be permanently waterlogged, are 


prone to streambank erosion, have a potential for creating acid sulfate conditions, being strongly 


acidic and poorly drained, and are impermeable with low fertility. 


3.3 HYDROLOGY 
The Addendum Study Area crosses one named waterway, Spring Creek, and two tributaries of 


Spring Creek (shown as dotted lines in Figure 3–4). Spring Creek has a limited catchment at 


approximately 10km2. Spring Creek and both of its tributaries are second order systems where 


they cross the Addendum Study Area (Figure 3–5). To the east of the Addendum Study Area, 


Spring Creek becomes a third order system prior to becoming tidal. This would imply that the 


waterways, within the Addendum Study Area, are ephemeral in nature. Spring Creek is not a part 


of the Central Coast Water Supply Scheme. 


Figure 3-3: Addendum Study Area showing major soil groups. 


 


  







OzArk Environmental & Heritage Management 


Aboriginal Cultural Heritage Assessment – Addendum: Wallarah 2 Coal Project 18 


Figure 3-4: Addendum Study Area showing hydrological features. 


 


Figure 3-5: Hydrology of the Addendum Study Area. 


  


1. View Spring Creek crossing the Addendum Study 


Area within Survey Unit 2. 


2. View of the northern tributary to Spring Creek within 


Survey Unit 2. 


3.4 VEGETATION 
Current vegetation is almost entirely regrowth coastal woodland. The vegetation has a vigorous 


mid-story population of shrubs, primarily banksia species, and an open canopy of widely-spaced 


trees (Eucalyptus and Melaleuca). Due to the lack of recent fire activity, the vegetation is very 


dense, particularly in Survey Unit 2 where it made walking difficult. 
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3.5 CLIMATE 
The climate of the Addendum Study Area provides amenable temperatures and sufficient rainfall 


to allow year-round occupation by Aboriginal people in the past. 


3.6 LAND–USE HISTORY AND EXISTING LEVELS OF DISTURBANCE 
When current land use is mapped (Figure 3–6), the Addendum Study Area falls almost entirely 


into ‘tree & shrub cover’ with small portions being within ‘mining & quarrying’ (the Boral quarry) 


and ‘urban’ (the Boral tile factory, auxiliary buildings and the rail corridor). However, as noted in 


Section 3.4, the ‘tree & shrub cover’ is almost entirely regrowth and it is concluded that the entire 


area has been cleared in the past for agricultural purposes or infrastructure. 


Figure 3-6: Addendum Study Area showing land use. 


 


3.7 CONCLUSION 
The review of the environmental context of the Addendum Study Area allows the following 


conclusions to be made concerning both the likelihood of past Aboriginal occupation, as well as 


the factors affecting site preservation in the area: 


Topography: The generally flat landforms comprising the Addendum Study Area would not have 


been an impediment to movement or occupation (camping) in the past. Rock outcropping in the 
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area is rare and therefore the Addendum Study Area would not have been a source of stone 


procurement for tool manufacture. 


Soils: The sandy loams that characterize the Addendum Study Area are both erodible and of low 


fertility. The low soil fertility implies that resources, particularly vegetative resources, would have 


been limited and perhaps only sustained short-term or sporadic visits. The erodible nature of the 


soils indicates that there is a high probability that sites such as artefact scatters have been 


impacted either through deflation on the elevated landforms, or aggradation on the lower-lying 


landforms. 


Hydrology: The Addendum Study Area has limited hydrological resources that would have only 


sustained short-term or sporadic visits to the region of the Addendum Study Area. The more 


abundant resources of Lake Budgewoi is approximately 3km from the Addendum Study Area. 


This region is far more likely to have been a focus of past occupation than the landforms within 


the Addendum Study Area. 


Vegetation: While providing food resources the coastal heath vegetation of the Addendum Study 


Area is limited in its ability to provide for large populations of people. Therefore, the vegetation 


community probably only attracted seasonal, short-term visits to the area. Given the evidence of 


large scale clearing in the past, it is likely that some site types such as culturally modified trees 


have been removed from the Addendum Study Area (had they existed). 


Climate: The climate was not an impediment to year-round occupation. 


Land use: Disturbances arising from past land use have resulted in localised, significant changes 


to the landscape. In areas associated with the Boral quarry, tile factory and rail corridor, for 


example, visual bunds, roads and buildings have highly modified the landscape and may have 


displaced or obscured sites had they existed in these areas. In other portions of the Addendum 


Study Area, the impacts have resulted in less modification to the landscape although vegetation 


clearing on highly erodible soils would have exacerbated soil movement again leading to the 


dispersal or covering of stone artefact sites. As noted above, the initial vegetation clearing would 


also have removed culturally modified trees had they existed in the area. 


 







OzArk Environmental & Heritage Management 


Aboriginal Cultural Heritage Assessment – Addendum: Wallarah 2 Coal Project 21 


4 ABORIGINAL ARCHAEOLOGY BACKGROUND 


4.1 ETHNO-HISTORIC SOURCES OF REGIONAL ABORIGINAL CULTURE 
Although the exact position of traditional (pre-European) tribal boundaries is not clear, David 


Horton’s 1996 map, with its obvious limitations, places the Addendum Study Area within an area 


where the Awabakal and Kuring-gai peoples occupy the coastal region while the Darkinjung and 


Dharag peoples occupy the immediate interior. The Addendum Study Area is within the area 


administered by the DLALC. 


Further information of the ethno-historical background of the Addendum Study Area is presented 


in Section 4.1 of OzArk (2012). 


4.2 REGIONAL ARCHAEOLOGICAL CONTEXT 
The regional archaeological context is presented in Section 4.2 of OzArk (2012). 


4.3 LOCAL ARCHAEOLOGICAL CONTEXT 


4.3.1 Desktop Database Searches Conducted 


A desktop search was conducted on the following databases to identify any potential previously-


recorded heritage within the Addendum Study Area. The results of this search are summarised 


here in Table 4–1 and presented in detail in Appendix 2. 


Table 4-1: Aboriginal heritage: desktop-database search results. 


Name of Database Searched Date of Search Scope of Search  Comment 


Commonwealth Heritage Listings 15 March 2016 Wyong LGA 


No places listed on 
either the National or 
Commonwealth 
heritage lists are 
located within the 
Addendum Study Area 


National Native Title Claims Search 15 March 2016 NSW 


Native Title Claim 
NC2013/002 
(Awabakal and 
Guringai People) 
covers the region of 
the Addendum Study 
Area. 


OEH AHIMS 24 February 2016 


GDA Zone 56, 
Eastings: 355408–
359411, Northings: 
6323584–6326945 
with a Buffer of 0 
meters. 


Five sites within the 
search area. No sites 
within the Addendum 
Study Area. 


Local Environment Plan (LEP) 15 March 2016 Wyong LEP (2013) 


None of the Aboriginal 
places noted occur 
near the Addendum 
Study Area. 


As noted in Table 4–1, the Addendum Study Area includes land currently subject to Native Title 


Claim (NC2013/002; Awabakal and Guringai People). The Proponent will need to obtain legal 


advice as to whether land tenure will require Native Title consultation. 
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A search of the OEH administered AHIMS database returned five records for Aboriginal heritage 


sites within the designated search area. All sites are listed as valid although one site (45-3-3335) 


is determined not to be a site: therefore there are four sites within the vicinity of the Addendum 


Study Area (Figure 4–1). The closest site to the Addendum Study Area is B14, an artefact scatter 


located on Spring Creek within an electricity easement. The site is located 63m east of Survey 


Unit 2. Site 45-3-3584 was previously identified during the Aboriginal Cultural Heritage 


Assessment for the Project. 


Table 4-2: AHIMS site types. 


AHIMS number Site name Site type 


45-3-3584 Wallarah Creek Open Site 2 Artefact scatter 


45-3-3674 CASAR Park IF 1 Isolated Find 


45-3-3445 Wyee 3 Stone arrangement 


45-3-3180 B14 Artefact scatter 


Figure 4-1: AHIMS registered sites in the vicinity of the Addendum Study Area. 


 


4.3.2 Previous studies for the Wallarah 2 Coal Project 


The Project has been a long-running proposal with over 15 years of assessments and approval 


procedures. A number of studies by both Environmental Resources Management Pty Ltd (ERM) 


and OzArk have been conducted since 2001. These studies are summarised below. 
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 ERM Assessments 


Preliminary assessment for the Project was carried out by ERM during 2001. Four assessments 


were produced by ERM examining both the Aboriginal and the historic heritage values of the 


project area. These reports, pertaining to Aboriginal heritage, are summarised in Table 4–3 and 


included both desktop assessment of the Project Area as it then existed and visual inspections 


of the Tooheys Road study area. 


Table 4-3: 2001 studies by ERM. 


Company / Author / 
Year Finalised 


Title Specialist components Location 


ERM  
2001a 


Indigenous Cultural Heritage 
Study – Western Area Study 
Methodology 


Indigenous Heritage 
Desk top review only.  


Extraction Area and the 
Western Ventilation Shaft 
area 


ERM  
2001b 


Wyong Project – Indigenous 
Cultural Heritage Assessment – 
Preliminary Survey of the 
Bushells Ridge Site 


Indigenous heritage 
preliminary field survey to identify 
visible archaeological evidence, 
areas of archaeological sensitivity 
and areas for further investigation. 


Tooheys Road study area 


OzArk 


 Wallarah No. 2 Coal Project. Gap Analysis & Methodologies for further 
Environmental Assessment: Terrestrial Ecology and Heritage. May 2006. 


This study concluded that only the Tooheys Road study area had undergone physical 


assessment in terms of Aboriginal heritage and that survey by ERM was preliminary in nature.  


The report recommended that additional field survey at the Tooheys Road study area to ensure 


the appropriate coverage of impact areas and additional assessment of Wallarah Creek and the 


ridge line should take place. This survey would focus on areas of greatest impacts from the coal 


handling facility and rail loop as well as targeting specific landforms to flesh out the predictive 


model as presented in ERM (2001a). 


The report also recommended field survey of the Buttonderry study area and any other direct 


impact locations that had not been specifically targeted before. 


The report recommended sample survey of various topographical units and sensitive 


archaeological landforms within the ecological offset areas to establish the general nature of the 


archaeological resource in each conservation area targeting specific landforms to test the 


adequacy of the predictive model. 


 Heritage Assessment – Zero Subsidence Line, Wallarah 2 Coal Project, Wyong 
NSW. (August 2007). 


This report summarised previous heritage data relating to the entire Project and made specific 


recommendations regarding heritage assessment requirements for the Extraction Area and 


consequently the area enclosed by the zero subsidence line. The remainder of the report 
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comprised the basis for the heritage assessment component of the Subsidence Management 


Plan (SMP), which will be generated once Project approval has been achieved. 


Regarding Aboriginal heritage, as no systematic survey of the Extraction Area had been 


undertaken to that time, the report recommended that further Aboriginal archaeological 


investigation was considered necessary in this area. 


 Indigenous & Non-Indigenous Heritage Assessment Surface Facilities - Wallarah 
2 Coal Project Wyong, NSW. October 2009. 


This archaeological assessment included surveys (with RAPs) of all areas likely to be impacted 


by the Project (direct impact areas) as well as some potential offset areas. Specifically this study 


investigated: 


Direct Impact Areas: These study areas will be directly impacted by the proposed works: 


• Western Ventilation Shaft study area; 


• Buttonderry study area; and 


• Tooheys Road study area. 


Offset Areas: These study areas are outside any proposed impact and were assessed to 


determine their conservation values as potential offset conservation areas: 


• Buttonderry offset study area; and 


• Hue Hue Road ecological offset investigation area. 


Consultation for this Project was undertaken according to the DECCW (now OEH) Interim 


Community Consultation Requirements (ICCR) which became effective on 1 January 2005. An 


advertisement was placed seeking expressions of interest from Aboriginal groups and 


organisations in the Wyong area to participate in the heritage assessment. Letters were sent to 


local government and government agencies seeking knowledge of any Aboriginal stakeholder 


groups to contact for inclusion in the consultation process. Letters seeking an expression of 


interest to participate in the heritage assessment for the proposed Wallarah 2 Coal Project were 


sent to DLALC, GTLAC and Mur-Roo-Ma Inc. Responses were received from the DLALC and 


GTLAC. These two groups were then sent details of the planned field assessment and 


methodology. 


The first field assessment for this project was undertaken on DLALC land and David Pross 


represented the DLALC for this survey. This survey was undertaken on 12 October 2006 and Ben 


Churcher, Principal Archaeologist for OzArk, directed the fieldwork. 


The second field assessment took place on 14-16 November 2006. DLALC was represented by 


Sharon Hodgetts and Jason Taylor. GTLAC was represented by Tracey-Lee Howie and Kevin 
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Robinson. The OzArk archaeologists on this second survey were Dr Jodie Benton and Ben 


Churcher. 


The survey did not record any Aboriginal sites or heritage items within the Tooheys Road study 


area, the Buttonderry study area or the Western Shaft study area.  


Although no sites were recorded, it was assessed that two areas within the Tooheys Road study 


area had archaeologically sensitive landforms. The largest area is 75m north and south from the 


centre line of Wallarah Creek. This archaeologically sensitive area stretches along the whole 


length of Wallarah Creek within the Tooheys Road study area. This area of archaeological 


sensitivity is approximately 1.4km long (east–west) which gives it a total area of around 


210,000m2. The second area of archaeological sensitivity is for 50m on both banks of Spring 


Creek (west of the Main Northern Rail Line). This area of archaeological sensitivity is 


approximately 200m long (northwest–southeast) which gives it a total area of around 20,000m2. 


These areas were termed areas of archaeological sensitivity rather than Potential Archaeological 


Deposits (PADs) as there is nothing distinctive in the landscape that would aid the determination 


of a particular PAD to a discrete area. The areas were rather seen as worthy of further 


investigation that will assess the nature and extent of any subsurface deposits that may be 


present. 


No Aboriginal sites were located within the Buttonderry ecological offset study area. 


Three Aboriginal sites, an open artefact scatter (WC-OS1; 45-3-3317), a scarred tree (WC-ST1; 


45-3-3315) and an isolated find (WC-IF1; 45-3-3316) were recorded along Wallarah Creek or its 


tributaries in the Hue Hue Road ecological investigation area. 


With regards to Aboriginal heritage, the report recommended that the preferred management 


recommendation for the Tooheys Road study area would be to conduct test excavations at a 


number of locations along Wallarah Creek. These locations should be either in areas that will be 


directly impacted by the proposed works or nearby. The aim of the test excavation programme 


was to determine the presence, nature, extent and integrity of subsurface deposits such that 


appropriate management recommendations may be formulated. 


 Indigenous and Historic Heritage Assessment. Subsidence Zone for the Wallarah 
2 Coal Project Wyong NSW. February 2010. 


OzArk was commissioned to undertake heritage assessment within the area of potential 


subsidence associated with the Wallarah 2 Coal Project. This assessment covered two areas, 


namely: 


• The Wyong Forest Study Area that occupies the Extraction Area and is representative of 
the steeply rising hills and valleys that characterise this area; and 
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• The Honeysuckle Park Survey Study Area, by contrast, occupies the river flats on Jilliby 
Jilliby Creek: a representative landform from the eastern portion of the Extraction Area. 


The OzArk survey team was accompanied in the field during the survey of the Extraction Area by 


representatives from both DLALC and GTLAC. The following site officers participated over the 


five day period 25–29 January 2010: 


• DLALC:  


o Ms Sharon Hodgetts 


o Mr Darren Carney 


• GTLAC: 


o Ms Tracey-Lee Howie 


o Mr Kyle Howie 


o Mr Warren Howie 


o Mr David Pross 


As a result of the heritage assessment that took place in January 2010, four Aboriginal axe-


grinding groove sites were recorded within the Wyong Forest Study Area. Three are clustered 


together on the one watercourse in the very north, and just outside of, the Extraction Area (WSF-


AG1−3; 45-3-3613, 45-3-3614 and 45-3-3615), while WSF-AG4 (45-3-3616) is located in the 


southwest of the Extraction Area. 


In addition, the location and condition of a group of previously recorded axe-grinding groove sites 


in the Wyong Forest Study Area was undertaken (45-3-3040, 45-3-3041 and 45-3-3042: Myrtle 


Creek/Maculata Rd #1, #2 and #3). 


The report concluded that the results of survey within Honeysuckle Park Study Area conformed 


to the predictive model that these intensively farmed river flats are unsuitable for the preservation 


of archaeological deposits or sites. There is, therefore, a negligible risk that the proposed works 


would adversely impact cultural heritage in the eastern portion of the Extraction Area. 


The report concluded that in the Wyong Forest Study Area there remains the opportunity for 


gathering detailed information about further potential sites within the valleys of the Wyong Forest 


Study Area. Accordingly, the report recommended that further field assessment may be 


considered appropriate to inform the SMP in the post-approval phase, or for site specific 


management resulting from panel by panel pre-mining surveys. According to the report’s 


recommendations, sites located within the Extraction Area within Wyong State Forest would be 


monitored pre-mining and post-mining.  







OzArk Environmental & Heritage Management 


Aboriginal Cultural Heritage Assessment – Addendum: Wallarah 2 Coal Project 27 


 Test Excavation Program. Wallarah Creek Sensitive Archaeological Landform. 
Wallarah 2 Coal Project, Central Coast, NSW. April 2010. 


The archaeological test excavation program follows on from the previous assessment of the 


banks of Wallarah Creek in this location as holding archaeological sensitivity (ERM 2001, OzArk 


2009). No Aboriginal heritage items were recorded in this vicinity by the previous heritage surveys 


and the test programme was instigated to clarify the archaeological nature of area. 


The area investigated by the test excavation program on 15–19 March 2010 is located on the 


north and south banks of Wallarah Creek. Excavation was limited within the landscape to the 


area where the proposed impacts will be severe in the form of the construction of a rail loop 


(Eastern and Western Arm), a conveyor belt loop, a road and pit top facilities for the Wallarah 2 


Coal Project. 


The ICCR process had been followed from project inception in 2006 and was continued for the 


test excavation program. RAPs for the program comprised the DLALC and the GTLAC. 


A total of sixty 1m x 1m excavation pits (machine excavated, sampled sieved) were excavated 


across four landforms within the Tooheys Road site. 


Across the 60 test pits, a very low frequency of artefacts was recorded and no pit displayed 


evidence of the existence of a site: even of low complexity. In total, only one tool was recorded, 


along with five un-retouched flakes and three broken, un-retouched flakes. There was, however, 


evidence of lithic manufacture in the area with one core-trimming element and four flakes 


identified as debitage recorded. 


From this study it was concluded that there is very low archaeological potential within the area 


investigated. While items of Aboriginal heritage (i.e. artefacts) are present, the distribution and 


nature of these items suggest a random ‘background’ scatter, rather than the nearby presence of 


a site that would display intactness and complexity. 


To reflect the low density distribution of artefacts in this area, the landform on both sides of 


Wallarah Creek was termed as a site: WC-OS2 (45-3-3584). 


 Response to Submissions (20 September 2010) 


To fully address certain issues raised in submissions, additional studies have been undertaken. 


These studies include: 


• Test Excavation at the Tooheys Road Site – This report involved additional archaeological 
investigations along Wallarah Creek as well as selected landforms within the Tooheys 
Road Site. The work was undertaken by OzArk with representatives from DLALC and the 
GTLAC participating. The test excavation confirmed that there is very low archaeological 
potential within the area investigated. 
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With direct reference to the proposed works and the assessed archaeologically sensitive zone 


along Spring Creek in the Tooheys Road study area: 


• It was determined that a test excavation programme was not recommended for the other 
area of archaeological sensitivity at Spring Creek. This was due to the high degree of 
disturbance that has impacted the north-eastern bank of the creek where the landform 
was most conducive to retaining intact subsurface deposits. This disturbance is either 
from the previous construction of the rail line and bridge, or from the numerous vehicle 
tracks in the area. In particular, the track along the side of the north-eastern bank is heavily 
rutted from bogged vehicles. The south-western bank of Spring Creek is heavily eroded, 
in places quite steep and also criss-crossed with vehicle tracks, mostly from motocross 
bikes. As such it was assessed that there would be few places on the south-western bank 
that would have soil depth to preserve intact subsurface deposits. 


• As any ‘A’ deposits of this zone within the impact footprint are unlikely to possess intact 
deposits, it is considered most appropriate for the Aboriginal community to monitor ground 
surface disturbing impacts of the construction in this area and collect / salvage artefacts, 
if indeed any are present. 


 ACHCRs 


The second phase of consultation commenced in November 2011, undertaken according to the 


Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010 (ACHCRs; DECCW 


2010). Both DLALC and GTLAC were contacted and their previous input in the Project was 


acknowledged. Each organisation was advised they would continue to be consulted as a RAP.  


An expression of interest advertisement was placed in the Central Coast Express, to appear in 


the publication on 30 November 2011. To establish a broad base of Aboriginal people or 


organisations who may hold cultural knowledge relevant to the Project, contact details were 


sought from OEH, Wyong Shire Council (WSC), NTSCORP, Hunter Central Rivers Catchment 


Management Authority, National Native Title Tribunal, DLALC, GTLAC, and the Register of 


Aboriginal Owners. 


Letters were sent to additional groups identified as a consequence of the agency contact. At the 


conclusion of the Stage 1 notification phase of this process, two additional Aboriginal groups 


registered to be consulted.  


• Awabakal Traditional Owners Aboriginal Corporation (ATOAC); and 


• Awabakal Descendants Traditional Owners Aboriginal Corporation (ADTOAC).  


The Stage 2 & 3 letters presenting information about the sites recorded as part of the previous 


surveys were sent to all RAPs. This correspondence included an invitation to a potential meeting 


should RAPs wish to discuss the Project and share their views and cultural knowledge regarding 


the sites within and surrounding the Project Boundary. Both DLALC and GTLAC indicated they 


did not feel the need to attend the proposed session as they were aware of all aspects of the 


Project and had shared their substantial knowledge to this point. 
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Due to their close association, both ADTOAC and ATOAC were satisfied to attend a joint meeting 


which was scheduled for Wednesday, 16 May 2012. Due to unexpected emergencies, neither 


organisation was able to attend on this day. Further meeting dates were attempted to be made, 


and as responses from the ADTOAC and ATOAC were not forthcoming, it was assumed that a 


meeting was not required. 


 Aboriginal Cultural Heritage Assessment. Wallarah 2 Coal Project. Wyong, NSW 
(December 2012). 


This report comprises results from survey by OzArk during three field assessments conducted in 


November 2006, January 2010 and September 2011, as well as the test excavation program 


within the Tooheys Road Site conducted in March 2010. 


The report provides details of an additional Aboriginal and historic heritage assessment that took 


place in the Wyong State Forest and Honeysuckle Park Study Areas in September 2011. 


Community consultation was continued under the existing arrangements and the methodology 


for the additional 2011 survey, and an invitation to participate, was extended to DLALC and 


GTLAC. Each stakeholder group was represented in the field. Sharon Hodgetts and Andrew 


Sweaton participated on behalf of DLALC whilst Tracey-Lee Howie represented GTLAC. 


The 2011 survey of the Wyong State Forest Study Area concentrated on ridgelines and 


escarpments as opposed to the 2010 survey that concentrated on valley floors and waterways. 


No additional sites were recorded associated with the ridge and escarpment landforms within the 


Wyong State Forest Study Area. 


The 2012 report brought together all investigations to date and made recommendations 


concerning Aboriginal heritage based on findings stretching back over 10 years. 


4.4 PREDICTIVE MODEL FOR SITE LOCATION 
Across Australia, numerous archaeological studies in widely varying environmental zones and 


contexts have demonstrated a high correlation between the permanence of a water source and 


the permanence and/or complexity of Aboriginal occupation. Site location is also affected by the 


availability of and/or accessibility to a range of other natural resources including: plant and animal 


foods; stone and ochre resources and rock shelters; as well as by their general proximity to other 


sites/places of cultural/mythological significance. Consequently sites tend to be found along 


permanent and ephemeral water sources, along access or trade routes or in areas that have 


good flora/fauna resources and appropriate shelter.  


In formulating a predictive model for Aboriginal archaeological site location within any landscape 


it is also necessary to consider post-depositional influences on Aboriginal material culture. In all 


but the best preservation conditions, very little organic material of ancestral Aboriginal 
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communities survives to the present. Generally it is the more durable materials such as stone 


artefacts, stone hearths, shell, and some bones that remain preserved in the current landscape. 


Even these however may not be found in their original depositional context since these may be 


subject to either (a) the effects of wind and water erosion/transport - both over short and long 


time scales or (b) the historical impacts associated with the introduction of European farming 


practices including: grazing and cropping; land degradation associated with exotic pests such as 


goats and rabbits, and the installation of farm related infrastructure including water-storage, 


utilities, roads, fences, stockyards and residential quarters. Scarred trees may survive for up to 


several hundred years but rarely beyond.  


With specific reference to the Addendum Study Area, the review of the known local archaeological 


record and the environmental setting allow the following observations to be made: 


• Landforms such as those associated with Wallarah Creek where sites have been 
previously recorded (principally WC OS-1 and WC OS-2) are not represented in the 
Addendum Study Area; 


• Landforms previously defined as ‘archaeologically sensitive’ in relation to Spring Creek to 
the west of the Main Northern Rail Line are represented in the Addendum Study Area to 
the east of the Main Northern Rail Line; 


• Landforms that recorded grinding groove sites in the Extraction Area are not represented 
in the Addendum Study Area; 


• The generally flat landforms comprising the Addendum Study Area would not have been 
an impediment to movement or occupation (camping) in the past. Rock outcropping in the 
area is rare and therefore the Addendum Study Area would not have been a source of 
stone procurement for tool manufacture; 


• The sandy loams that characterize the Addendum Study Area are both erodible and of 
low fertility. The low soil fertility implies that resources, particularly vegetative resources, 
would have been limited and perhaps only sustained short-term or sporadic visits. The 
erodible nature of the soils indicates that there is a high probability that sites such as 
artefact scatters have been impacted either through deflation on the elevated landforms, 
or aggradation on the lower-lying landforms; 


• The Addendum Study Area has limited hydrological resources that would have only 
sustained short-term or sporadic visits. The more abundant resources of Lake Budgewoi 
that are approximately 3km from the Addendum Study Area and are far more likely to 
have been a focus of past occupation than the landforms within the Addendum Study 
Area; and 


• Disturbances arising from past land use have had localised, severe impacts. In areas 
associated with the Boral quarry, tile factory and railway line corridor, for example, visual 
bunds, roads and buildings have highly modified the landscape and may have displaced 
or obscured sites had they existed in these areas. In other portions of the Addendum 
Study Area, the impacts have resulted in less modification to the landscape although 
vegetation clearing on highly erodible soils would have exacerbated soil movement again 
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leading to the dispersal or covering of stone artefact sites. Vegetation clearing would also 
have removed culturally modified trees had they existed in the area. 


Bearing these observations in mind, the following predictions are made concerning the probability 


of certain site types being recorded within the Addendum Study Area: 


• Isolated finds may be indicative of: random loss or deliberate discard of a single artefact, 
the remnant of a now dispersed and disturbed artefact scatter, or an otherwise obscured 
or sub-surface artefact scatter. They may occur anywhere within the landscape but are 
more likely to occur in topographies where open artefact scatters typically occur.  


o As isolated finds can occur anywhere, particularly within disturbed contexts, it is 
predicted that this site type could be recorded within the Addendum Study Area. 


• Open artefact scatters are defined as two or more artefacts, not located within a rock 
shelter, and located no more than 50 metres away from any other constituent artefact. 
This site type may occur almost anywhere that Aborigines have travelled and may be 
associated with hunting and gathering activities, short or long term camps, and the 
manufacture and maintenance of stone tools. Artefact scatters typically consist of surface 
scatters or sub-surface distributions of flaked stone discarded during the manufacture of 
tools, but may also include other artefactual rock types such as hearth and anvil stones. 
Less commonly, artefact scatters may include archaeological stratigraphic features such 
as hearths and artefact concentrations which relate to activity areas. Artefact density can 
vary considerably between and across individual sites. Small ground exposures revealing 
low density scatters may be indicative of background scatter rather than a spatially or 
temporally distinct artefact assemblage. These sites are classed as 'open', that is, 
occurring on the land surface unprotected by rock overhangs, and are sometimes referred 
to as 'open camp sites'.  


Artefact scatters are most likely to occur on level or low gradient contexts, along the crests 
of ridgelines and spurs, and elevated areas fringing watercourses or wetlands. Larger 
sites may be expected in association with permanent water sources. 


Topographies which afford effective through-access across, and relative to, the 
surrounding landscape, such as the open basal valley slopes and the valleys of creeks, 
will tend to contain more and larger sites, mostly camp sites evidenced by open artefact 
scatters.  


o As a majority of the Addendum Study Area is within relatively flat landforms 
distant to permanent water, this site type is not predicted to be common. The 
moderate degree of disturbance in the Addendum Study Area, however, will 
probably mean that the scatter has become displaced. It is likely that any sites 
associated with such landforms are likely to have a low artefact density and a low 
complexity of tool types as the sites are either one-off events or only infrequently 
used. It is noted that more favourable landforms for site location, such as along 
Wallarah Creek, only recorded a low artefact density in the test excavation 
program. 


• Aboriginal scarred trees contain evidence of the removal of bark (and sometimes wood) 
in the past by Aborigines, in the form of a scar. Bark was removed from trees for a wide 
range of reasons. It was a raw material used in the manufacture of various tools, vessels 
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and commodities such as string, water containers, roofing for shelters, shields and 
canoes. Bark was also removed as a consequence of gathering food, such as collecting 
wood-boring grubs or creating footholds to climb a tree for possum hunting or bark 
removal. Due to the multiplicity of uses and the continuous process of occlusion (or 
healing) following removal, it is difficult to accurately determine the intended purpose 
for any particular example of bark removal. Scarred trees may occur anywhere old 
growth trees survive. The identification of scars as Aboriginal in origin can be 
problematical because some forms of natural trauma and European bark extraction 
create similar scars. Many remaining scarred trees probably date to the historic period 
when bark was removed by Aboriginals for both their own purposes and for roofing on 
early European houses. Consequently the distinction between European and Aboriginal 
scarred trees may not be clear.  


o Due to the near-total clearance of trees from within the Addendum Study Area, 
the likelihood of this site type being present is predicted to be very low. Previous 
assessment in the area (in the Hue Hue Road ecological offset area) has 
recorded an example of a scarred tree but this site type is generally rare in the 
region. 


• Quarry sites and stone procurement sites typically consist of exposures of stone 
material where evidence for human collection, extraction and/or preliminary processing 
has survived. Typically these involve the extraction of siliceous or fine grained igneous 
and meta-sedimentary rock types for the manufacture of artefacts. The presence of 
quarry/extraction sites is dependent on the availability of suitable rock formations. 


o It is unlikely that this site type could be recorded within the Addendum Study Area 
as suitable rock outcroppings are not available. 


• Stone arrangements typically consist of stones, each of which may be about 30cm in 
size, laid out in a pattern extending over several metres or tens of metres. Notable 
examples have been made by many different Australian Aboriginal cultures, and in 
many cases are thought to be associated with spiritual ceremonies. Stone 
arrangements tend to be very ephemeral and rarely survive in areas with a high degree 
of post-1788 land use. 


o Given the relatively high degree of land use and associated disturbances within 
the Addendum Study Area, it is unlikely that stone arrangements will be recorded. 


• Engraving sites are a form of Aboriginal rock art consisting of carefully drawn images of 
people, animals, or symbols, in the sandstone around Sydney and the Central Coast. 
Many thousands of such engravings are known to exist in the Sydney region, although 
the locations of most are not publicised to prevent damage by vandalism, and to retain 
their sanctity, as they are still regarded as sacred sites by Aboriginal people. Engraving 
sites are long-lasting and it requires considerable disturbance to remove them from the 
landscape. 


o As sandstone rock shelves and/or outcropping do not exist in the Addendum 
Study Area, it is assessed that this site type of rock art is not present. 


• Burials are generally found in soft sediments such as aeolian sand, alluvial silts and 
rock shelter deposits. In valley floor and plains contexts, burials may occur in locally 
elevated topographies rather than poorly drained sedimentary contexts. Burials are also 
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known to have occurred on rocky hilltops in some limited areas. Burials are generally 
only visible where there has been some disturbance of sub-surface sediments or where 
some erosional process has exposed them.  


o Although it is possible that this site type could be recorded within the Addendum 
Study Area, it is considered a rare site type especially given the disturbance that 
has occurred within the Addendum Study Area, as well as the fact that Aeolian 
sand deposits are not found within the Addendum Study Area. 
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5 RESULTS OF ABORIGINAL ARCHAEOLOGICAL ASSESSMENT 


5.1 SAMPLING STRATEGY AND FIELD METHODS 
Standard archaeological field survey and recording methods were employed in the Addendum 


study (Burke & Smith 2004). 


As the Addendum Study Area is linear in form varying in width from 8m to 21m, the survey 


methodology sent to all RAPs stipulated that Survey Units 1, 2 and 4 would be fully assessed by 


pedestrian survey. Survey Unit 3 was not included in the assessment as it was within the rail 


corridor for the Main Northern Rail Line where the landforms have been substantially modified 


and where safety issues did not make survey possible. 


As per the survey methodology, the entirety of the Survey Units 1, 2 and 4 was able to be 


assessed on foot. Figure 5–1 shows the survey transect of the OzArk archaeologist. 


Figure 5-1: Addendum Study Area showing survey tracks. 


 


5.2 PROJECT CONSTRAINTS 
As noted above, Survey Unit 3 was not assessed as this portion of the Addendum Study Area is 


within the rail corridor for the Main Northern Rail Line where railway construction has heavily 


modified the original landforms. In addition, the use of rail ballast has obscured the ground 


surface. 
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In Survey Units 1, 2 and 4 there were no constraints to the assessment apart from very low ground 


surface visibility (GSV), particularly in Survey Unit 2. This aspect is discussed further below. 


5.3 EFFECTIVE SURVEY COVERAGE 
Two of the key factors influencing the effectiveness of archaeological survey are GSV and 


exposure. These factors are quantified in order to ensure that the survey data provides adequate 


evidence for the evaluation of the archaeological materials across the landscape. For the 


purposes of the current assessment, these terms are used in accordance with the definitions 


provided in the Code of Practice (DECCW 2010). 


Ground surface visibility (GSV) is defined as: 


… the amount of bare ground (or visibility) on the exposures which might reveal artefacts 


or other archaeological materials. It is important to note that visibility, on its own, is not a 


reliable indicator of the detectability of buried archaeological material. Things like 


vegetation, plant or leaf litter, loose sand, stone ground or introduced materials will affect 


the visibility. Put another way, visibility refers to ‘what conceals’ (DECCW 2010b: 39).  


Exposure is defined as: 


… different to visibility because it estimates the area with a likelihood of revealing buried 


artefacts or deposits rather than just being an observation of the amount of bare ground. 


It is the percentage of land for which erosion and exposure was sufficient to reveal 


archaeological evidence on the surface of the ground. Put another way, exposure refers 


to ‘what reveals’ (DECCW 2010: 37). 


Table 5–1 and 5–2 examine the effective survey coverage within the Addendum Study Area in 


more detail. 


It should be noted that the calculations presented in Table 5–1 always appear to show a very low 


effective survey coverage but the figures should be taken as relative values. It can be seen that 


the best GSV was in Survey Unit 4 where a dirt track ran the length of the Survey Area affording 


an unimpeded view of the ground surface. Survey Unit 1, at least in its western portions, was not 


highly vegetated and GSV was low but more frequent. In Survey Unit 2, thick middle and lower 


storey vegetation impeded GSV greatly and it was only in rare instances that the ground surface 


could actually be seen. 


Table 5–2 explores the relationship between landform type and site recordings. As no sites were 


recorded during the assessment this table is superfluous and is included here to indicate that 


correlation between landform type and site recordings is not applicable in this instance. 
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Table 5-1: Survey coverage data. 


Survey 
Unit Landform 


Survey 
Unit Area 


(sq m) 
Visibility 


% 
Exposure 


% 


Effective Coverage 
Area (sq m) (= Survey 
Unit Area x Visibility 


% x Exposure %) 


Effective Coverage % 
(= Effective Coverage 


Area / Survey Unit 
Area x 100) 


1 broad ridge 13,856 80 5 554.24 4 


2 undulating low 
gradient slopes 31,920 50 1 159.6 0.5 


3 level, disturbed 
land*  not assessed 


4 low gradient 
slope 25,452 75 15 2,863.35 11.25 


*Main Northern Rail Line corridor 


Table 5-2: Landform summary—sampled areas. 


Landform 
Landform 


area (sq m) 


Area Effectively 
Surveyed (sq m) (= 
Effective Coverage 


Area) 


% of Landform 
Effectively Surveyed (= 


Area Effectively 
Surveyed / Landform x 


100) 
Number of 


Sites 


Number of 
Artefacts or 


Features 


broad ridge 13,856 554.24 4 0 n/a 


undulating 
low gradient 
slopes 


31,920 159.6 0.5 0 n/a 


low gradient 
slope 25,452 2,863.35 11.25 0 n/a 


5.4 ABORIGINAL SITES RECORDED 
No Aboriginal sites were recorded during the assessment. 


Further, no areas were assessed as being likely to contain subsurface archaeological deposits.  


Only one portion of the Addendum Study Area was within landforms that could be assessed as 


being archaeologically sensitive: the banks of Spring Creek. It was noted in Section 4.3.2.7 that 


the banks of this creek to the west of the Main Northern Rail Line were assessed in previous 


assessments as being archaeologically sensitive; although this was never verified during the test 


excavation program. However, the landform to the west of the Main Northern Rail Line is elevated 


and overlooks the creek, whereas to the east of the Main Northern Rail Line, within the Addendum 


Study Area, the landform has shallow banks and is less likely to have been a favourable camping 


location. In addition, the entirety of the Addendum Study Area on both banks of Spring Creek has 


been heavily modified by track construction and use and was probably also heavily impacted 


during the building of the Main Northern Rail Line; although these impacts can no longer be 


discerned in the field (Figure 5–2). Due to the level of landform modification it was therefore 


assessed that the banks of Spring Creek within the Addendum Study Area do not represent a 


sensitive archaeological landform. 
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Figure 5-2: View of the Addendum Study Area in the vicinity of Spring Creek. 


 


1. View of the disturbed nature of the Addendum Study 


Area in the vicinity of Spring Creek. 


5.5 ABORIGINAL COMMUNITY INPUT 
The RAPs present during the survey agreed with the assessment that the Addendum Study Area 


holds little potential for there to be further, undetected sites within it. 


5.6 DISCUSSION 
The predictive model set out in Section 4.4 indicated that due to the types of landforms within 


the Addendum Study Area, the infertile soils, the lack of major hydrological features, and the lack 


of previously recorded sites in similar landforms that the likelihood of recording sites within it 


would be rare. 


The results of the survey confirm this model which is discussed in more detail below. 


Survey Unit 1: 877m of the western portion of this 1,740m-long Survey Unit (i.e. 50 per cent of its 


length) is occupied by a visual bund consisting of a mound of soil; sometimes several metres 


high. The construction of this bund would have impacted any sites in this area had they been 


present. The eastern half of this Survey Unit is within regenerating woodland where there was 


low GSV. However, the undifferentiated landform (i.e. no topographic features to attract 


occupation), its distance to water, and the fact that the area has been previously cleared indicates 


that this area has a low potential to contain sites (Figure 5–3). 


Survey Unit 2: Although the dense vegetation reduced GSV, the Survey Unit did not contain 


landform features that would have necessarily attracted occupation. The only exception to this is 


the banks of Spring Creek where the previously recorded site 45-3-3180 has been recorded in a 


similar landform approximately 60m east of the Addendum Study Area. However, as noted in 


Section 5.4, this landform is highly modified within the Addendum Study Area and if similar sites 


once existed, they would have been removed by this activity (Figure 5–4; see Figure 5–2 for the 


environment of Spring Creek). 
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Survey Unit 4: As noted in Section 5.3, a dirt track runs the length of this Survey Unit allowing 


an unimpeded view of the ground surface. While this is a cross-section of the total impact area, 


it does, nevertheless, afford a representative sample that gives confidence to the assessment 


that this area has a low probability of containing further, undetected sites. The landform is also 


undifferentiated (a low gradient slope) and distant from water sources that further reinforces the 


assessment of low archaeological potential (Figure 5–5). 


Figure 5-3: Survey Unit 1. 


  


1. View of the visual bund within the western portion of 


within Survey Unit 1. 


2. View of the regrowth woodland in the eastern portion 


of Survey Unit 1. 


Figure 5-4: Survey Unit 2. 


  


1. View of a Melaleuca woodland within the central 


portions of Survey Unit 2. 


2. View of coastal heath within the northern portion of 


Survey Unit 2. 
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Figure 5-5: Survey Unit 4. 


  


1. View of recently slashed vegetation (for power line 


maintenance) within Survey Unit 4. 


2. View of the dirt track within Survey Unit 4. 


5.7 IMPLICATIONS OF DESIGN CHANGE TO ABORIGINAL CULTURAL HERITAGE 
Should the design change of the Project’s surface infrastructure be approved, the potential impact 


to Aboriginal cultural heritage shall be reduced. In particular, the removal of the Rail Loop from 


the Project design will mean that impacts to portions of one Aboriginal site (WC OS-2) and an 


archaeologically sensitive landform will no longer occur.  


While portions of WC OS-2 will still be impacted by the surface facilities at the Tooheys Road 


site, those portions to the east of the surface facilities that were formerly to be impacted by the 


Rail Loop will no longer be impacted. The removal of the Rail Loop also means that there will be 


less impact to the banks of Wallarah Creek which previous investigations have indicated to be 


the most archaeologically sensitive landform within the Tooheys Road site. 


Previous investigations also identified an archaeologically sensitive landform on the banks of 


Spring Creek to the west of the Main Northern Rail Line. As is shown above, this archaeologically 


sensitive landform does not extend to the east of the Main Northern Rail Line (within the current 


Study Area) as this area has been subject to past disturbances that would have removed or 


dispersed any archaeological deposits, as well as the fact that the landform within the Study Area 


is low-lying as opposed to the more-elevated landforms to the west that afford better 


occupation/camping areas. With the removal of the Rail Loop from the Project design, the 


archaeologically sensitive landforms to the west of the Main Northern Rail Line will no longer be 


impacted. Instead the impacts to the banks of Spring Creek will be confined to the east of the 


Main Northern Rail Line where the landforms have been modified to the extent that intact 


archaeological deposits are extremely unlikely. 
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5.8 MANAGEMENT AND MITIGATION: ABORIGINAL HERITAGE 
It is noted that no Aboriginal sites were recorded as a result of the assessment and that no 


landforms within the Addendum Study Area are assessed as having potential to contain further, 


undetected sites. 


As a result, the Amendment will not impact items or sites of Aboriginal heritage significance. 


Management recommendations in Section 6 are therefore limited to generic recommendations 


relating to the unlikely event that works associated with the Amendment unearth an item 


suspected to be of Aboriginal origin. 


The only exception is the recommendation that Survey Unit 3 be inspected following Project 


approval but prior to works commencing. While it is assessed that this Survey Unit has a low 


potential to contain Aboriginal sites (as it is within a highly modified landform being within the rail 


corridor for the Main Northern Rail Line), the area should, nevertheless, be inspected prior to the 


proposed works commencing in the unlikely event that it contains items of Aboriginal cultural 


heritage significance. 


In their responses to the field survey and review of the draft of this report (Appendix 3), all RAPs 


provided written comments. Within these comment documents are a number of recommendations 


regarding the future management of Aboriginal cultural heritage within the Addendum Study Area. 


These recommendations are set out in Section 2.3.1. It is noted in this section that Aboriginal 


cultural heritage shall be managed under an ACHMP should Project approval be consented and 


that the ACHMP will be developed in full consultation with all RAPs. Recommendations, as set 


out by the RAPs in their comment documents, could well form part of the ACHMP and will be 


taken into account when the ACHMP is developed. 
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6 RECOMMENDATIONS 


Under Section 89A of the NPW Act, it is mandatory that all Aboriginal sites recorded under any 


auspices be registered with OEH AHIMS. As professionals in the field of cultural heritage 


management, it is the responsibility of OzArk to ensure this process is undertaken.  


To this end it is noted that no Aboriginal sites were recorded during the assessment. 


The following recommendations are made on the basis of these impacts and with regard to: 


• Legal requirements under the terms of the NPW Act whereby it is illegal to damage, 


deface or destroy an Aboriginal place or object without the prior written consent of OEH; 


• The findings of the current investigations undertaken within the Addendum Study Area; 


and 


• The interests of the Aboriginal community. 


Recommendations concerning the Addendum Study Area are as follows:  


1. No further assessment for Aboriginal cultural heritage is required in Survey Units 1, 2 


and 4.  


2. Prior to works commencing, Survey Unit 3 should be inspected by a suitably qualified 


archaeologist and RAP representatives. 


3. As the Project is being assessed under Part 4, Division 4.1 of the EP&A Act, an ACHMP 


should be developed following Project approval. This ACHMP should be developed in 


consultation with RAPs and include provisions for the management of unanticipated finds 


suspected to be of Aboriginal origin that may be unearthed during the works associated 


with the Project. Recommendations provided by RAPs during their review of this report 


for the management and protection of Aboriginal cultural heritage within the Addendum 


Study Area (Section 2.3.1) should be taken into consideration as the ACHMP is 


developed. 
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APPENDIX 1: ABORINAL COMMUNITY CONSULATION LOG AND DOCUMENTS 


CONSULTATION LOG 
Aboriginal Consultation Log – Wallarah 2 Coal Project 


Date  Organisation Contact Name Comment Method 


18.1.16 Central Coast 
Express Advocate 


92882104 - Lara 
ads@newslocal.com.au 


Peter Smith informed proof deadline is 
Monday 4pm.Sheridan Burke (SB) rang 
and spoke to Lara. SB to send through 
proof 


phone 


18.1.16 Central Coast 
Express Advocate 


92882104 - Lara 
ads@newslocal.com.au SB sent advertisement to Lara email 


18.1.16 Central Coast 
Express Advocate 


92882104 - Lara 
ads@newslocal.com.au Proof received by SB email 


18.1.16 Central Coast 
Express Advocate 


92882104 - Lara 
ads@newslocal.com.au Proof authorised by SB email 


19.1.16 Office of The 
Registrar, ALRA 


Attn: Ms Megan Mebberson 
Office of the Registrar, ALRA 
(PO Box 112) 
11 - 13 Mansfield Street  
Glebe NSW 2037 
megan.mebberson@oralra.nsw.gov.au 


SB sent letter requesting information on 
interested parties - closing date 27.1.16 email 


19.1.16 NTSCORP 


Mr George Tonna 
NTSCORP 
Level 1, 44-70 Rosehill Street 
Redfern NSW 2016 
gtonna@ntscorp.com.au 


SB sent letter requesting information on 
interested parties - closing date 27.1.16 email 


19.1.16 
Office of 
Environment & 
Heritage 


Office of Environment & Heritage 
Locked Bag 1002 
Dangar NSW 2309 
rog.hcc@environment.nsw.gov.au 
 
Attn: Mr Peter Saad 
4927 3167 
0476 848 318 
peter.saad@environment.nsw.gov.au 


SB sent letter requesting information on 
interested parties - closing date 27.1.16 email 


19.1.16 National Native 
Title Tribunal 


National Native Title Tribunal 
GPO Box 9973 
Sydney NSW 2001              


SB sent letter requesting information on 
interested parties - closing date 27.1.16 mail 


19.1.16 Wyong Local Land 
Services 


Wyong Local Land Services - Hunter 
PO Box 600 
Wyong NSW 2259 
4355 8200 
natalie.fallowfield@lls.nsw.gov.au 


SB sent letter requesting information on 
interested parties - closing date 27.1.16 email 


19.1.16 Wyong Shire 
Council  


Wyong Shire Council 
PO Box 20 
Wyong NSW 2259 
WSC@wyong.nsw.gov.au 


SB sent letter requesting information on 
interested parties - closing date 27.1.16 email 


20.1.16 Darkinjung LALC Sean Goode 


SB sent letter requesting confirmation of 
registration for the new ACHCR process 
and also if they knew of any other 
interested parties we should contact. 
Closing date 3.2.16. cc'd in Lynne 
Hamilton and Sharon Hodgetts (Agency 
and community letter) 


email 


20.1.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie 


SB sent letter requesting confirmation of 
registration for the new ACHCR process 
and also if they knew of any other 
interested parties we should contact. 
Closing date 3.2.16.  


mail 


21.1.16 Wyong Shire 
Council  


Wyong Shire Council 
PO Box 20 
Wyong NSW 2259 
WSC@wyong.nsw.gov.au 


SB received response from Nerryl Little- I 
advise that Council is not aware of any 
other Aboriginal groups with a cultural 
interest in the area. The National Parks & 


email 
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Aboriginal Consultation Log – Wallarah 2 Coal Project 


Date  Organisation Contact Name Comment Method 


Wildlife Service may be able to assist you 
further. 


20.1.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie SB received confirmation of registration of 
interest email 


22.1.16 
Office of 
Environment & 
Heritage 


Office of Environment & Heritage 
Locked Bag 1002 
Dangar NSW 2309 
rog.hcc@environment.nsw.gov.au 
 
Attn: Mr Peter Saad 
4927 3167 
0476 848 318 
peter.saad@environment.nsw.gov.au 


SB received response from OEH, potential 
RAPs are: 
Daniella Chedzey and Jessica Wegener, 
Darkinjung LALC, Guringai Tribal Link 
Aboriginal Corporation, Kevin Duncan 


email 


28.1.16 Kevin Duncan Kevin Duncan SB sent invitation for expression of interest 
closing date 12.2.16 email 


28.1.16 
Daniella Chedzey 
and  
Jessica Wegener 


Cultural Heritage Officer SB sent invitation for expression of interest 
closing date 12.2.16 email 


28.1.16 National Native 
Title Tribunal 


National Native Title Tribunal 
GPO Box 9973 
Sydney NSW 2001 


SB received email response from NNTT 
Register of Native Title Claims : 
NC2013/002 - Kerrie Brauer & Ors on 
behalf of the Awabakal & Guringai People  
Schedule of Applications:NC2015/002- 
Wonnarua Traditional Custodians #3 
NC2015/002 does not cover the project 
area 


email 


29.1.16 


NC2013/002 - 
Kerrie Brauer & Ors 
on behalf of the 
Awabakal and 
Guringai People  


C/- Michael Owens  
Michael Owens  
Lawyer and Consultant 
15 Cahill Street 
Aitkenvale QLD 4814 
0418 181 004 


SB sent letter of invite for EOI to be a RAP email 


31.1.16 Kevin Duncan  Kevin Duncan SB received an email confirming Kevin 
Duncan wishes to be a RAP for this project email 


2.2.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 


SB received a formal response from 
Sharon Hodgetts registering and 
confirming continued involvement the 
DLALC as a RAP 


  


3.3.16  Kevin Duncan  Kevin Duncan SB sent registration confirmation email email 


3.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts SB sent confirmation email email 


16.2.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie SB sent stage 2 package- closing date 
17.3.16 email 


16.2.16 Kevin Duncan  Kevin Duncan SB sent stage 2 package- closing date 
17.3.16 email 


16.2.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts SB sent stage 2 package- closing date 
17.3.16 email 


17.2.16 Kevin Duncan  Kevin Duncan SB received thankyou email from Kevin email 


22.2.16 Kevin Duncan  Kevin Duncan 


Yama Sheridan, thank you for the 
proposed Methodology for the Aboriginal 
Heritage impact survey for the Wallarah 2 
Coal Project. I agree with the Methodology 
proposal in relation to the survey and the 
reports from previous surveys and findings 
of Aboriginal heritage sites through AIMS 
and other parties previously. All land is 
culturally and spiritually significant to 
Aboriginal people and as a Traditional 
custodian of our lands our people regularly 


email 
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Aboriginal Consultation Log – Wallarah 2 Coal Project 


Date  Organisation Contact Name Comment Method 


moved across the land in seasonal 
movements to the sea for many 
generations so there is always a possibility 
of a discovery of an Aboriginal object even 
in the case of previous disturbance. The 
Aboriginal Heritage sites located and 
recorded in the surrounded area support 
the possibility during surveys. I will be 
nominating a worker to conduct the survey 
on the day with all relevant dress 
regulations including public liability, 
Thank you 
Sincerely 
Kevin Duncan  


25.2.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 
SB received formal response confirming 
that the Darkinjung LALC are satisfied with 
the methodology issued 


email 


26.2.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie SB sent through letter of offer for site work email 


26.2.16 Kevin Duncan  Kevin Duncan SB sent through letter of offer for site work email 


26.2.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts SB sent through letter of offer for site work email 


29.2.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie 


SB received email from Tracey-Lee: 
Thank you for the Draft Methodology and 
Formal Invitation for the Wallarah 2 Coal 
Project, Wyong NSW, Aboriginal Cultural 
Heritage Assessment, Tooheys Road, 
Bushels Ridge. Guringai Tribal Link 
Aboriginal Corporation agree with the 
proposed methodology, as set out by Oz 
Ark and accept the nominated Fee. I will 
be attending the field survey on 
2/3/16.Mobile: 0404 182049. I’ll send 
through our Cert. of Currency. 
Kind regards 
Tracey-Lee Howie 
Guringai TLAC 


email 


29.2.16 Kevin Duncan  Kevin Duncan 


SB rang and spoke to Kevin. Kevin 
nominated Barry Duncan as Site Officer. 
Barry's numbers are 0427117125 and 
0467818292. Kevin said Barry will supply 
the workers compensation certificate. 
Kevin has not had an opportunity to speak 
with Barry and let him know about the site 
work. Kevin gave SB the go ahead to ring 
Barry. 


phone 


29.2.16 Kevin Duncan  Barry Duncan 


SB rang 0467 818 292- number is 
disconnected 
SB rang 0427 117 125 - left a 10 second 
message to call back 


phone 


29.2.16 Kevin Duncan  Kevin Duncan 


SB sent email to Kevin explaining that only 
able to leave a voice message on Barry's 
phone re site work. SB reiterated that 
without a valid workers compensation 
certificate of currency - Barry would not be 
able to attend the fieldwork 


email 


29.2.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 


SB rang and left a message on the land 
line and on the mobile requesting a copy 
of the Workers compensation Cert of 
Currency and also for a call back by 
Sharon. Message bank stated that all staff 
were on a training day. 


phone 


29.2.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie SB rang the landline and the mobile and 
left a message to call regarding the 


phone 
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Aboriginal Consultation Log – Wallarah 2 Coal Project 


Date  Organisation Contact Name Comment Method 


workers compensation certificate of 
currency. 


29.2.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie SB sent email requesting the Workers 
compensation certificate of currency email 


29.2.16 Kevin Duncan  Kevin Duncan 


SB received a call from Kevin Duncan. 
Neither he nor Barry will be able to attend 
site work due to Sorry Business for the 
family. Kevin has asked if there is another 
opportunity he might be able to attend. SB 
advised that there is not normally another 
opportunity for a site inspection however 
Ben would call him regarding any input he 
would like to give. 


phone 


29.2.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 


SB received email from Cara Lake with 
their workers compensation policy and 
schedule of Rates- Cara is requesting that 
their fees be accepted and signed and 
returned. Lee Davison is the nominated 
site officer 


email 


1.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 
SB tried to email fee acceptance form 
(scanner not working). SB faxed form 
successfully.  


fax 


1.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 


SB rang and spoke to Amanda at 
Darkinjung LALC- both Cara and Sharon 
are away today. SB explained the 
importance that this gets through to them 
today as the site work is tomorrow. 
Amanda to follow up. Amanda supplied a 
contact mobile number for Sharon. 0467 
803 107 


phone 


1.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 


SB rang Sharon on the number supplied 
by Amanda - message received said that 
this mobile was not accepting incoming 
calls at this time 


phone 


1.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 


SB rang Sharon on her mobile. Sharon 
said Cara doesn’t work Tuesdays or 
Thursdays. Lee has gone home today with 
personal issues so Sharon will be the one 
attending the site work tomorrow. 


phone 


1.3.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie 


SB rang the landline and left a message 
on the voicemail regarding sending 
through the Workers compensation 
certificate of currency. SB stated that if not 
received will not be able to go on site 
tomorrow 


phone 


1.3.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie 


SB rang mobile and got Tracey-Lee. 
Tracey-Lee said she has not been in to the 
office to send the workers compensation 
certificate of currency. If she cannot get it 
through prior then she will take a hard 
copy to site and give to Ben Churcher 
tomorrow. 


phone 


1.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts SB sent email notifying of the RAPs for the 
project with a sample letter email 


1.3.16 
Office of 
Environment & 
Heritage 


Office of Environment & Heritage 
Locked Bag 1002 
Dangar NSW 2309 
rog.hcc@environment.nsw.gov.au 


SB sent email notifying of the RAPs for the 
project with a sample letter email 


1.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 
SB received email from Lee saying he will 
be attending on behalf of the LALC. Lees 
mobile number is 0456 552 793 


email 
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Aboriginal Consultation Log – Wallarah 2 Coal Project 


Date  Organisation Contact Name Comment Method 


1.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts 
SB emailed back confirmation and Ben 
Churcher's mobile number in case of 
issues. 


email 


1.3.16 
Darkinjung Local 
Aboriginal Land 
Council 


Sharon Hodgetts Lee confirmed receipt of Bens mobile 
number email 


1.3.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie SB received valid workers compensation 
certificate of currency email 


2.3.16 
Guringai Tribal Link 
Aboriginal 
Corporation 


Tracey-Lee Howie 
SB sent confirmation that Workers 
compensation certificate of currency was 
received 


email 


ADVERTISEMENT PLACED IN THE CENTRAL COAST EXPRESS ADVOCATE (20.1.16) 
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EXAMPLE OF THE LETTERS SENT TO THE RELEVANT AGENCIES AND RAPS FOR 
PREVIOUS ASSESSMENTS FOR THE PROJECT: STAGE 1 (19.1.16) 
 
19 January 2016 
 
 
Wyong Shire Council 
PO Box 20 
Wyong NSW 2259 
WSC@wyong.nsw.gov.au 
 
 
Dear Sir/Madam,  
 


Re: Proposed additional surface infrastructure for the Wallarah 2 Coal Project, Wyong, NSW. 
 


OzArk Environmental & Heritage Management P/L (OzArk) has been engaged on behalf of the proponent 
(Wyong Areas Coal Joint Venture) to undertake Aboriginal community consultation as per the OEH 
Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010. 
 
OzArk will undertake the cultural heritage assessment for proposed additional surface infrastructure for 
the Wallarah 2 Coal Project, Wyong, NSW. This cultural heritage assessment will assist the proponent to 
identify and manage any cultural heritage present which has the potential to be impacted by the 
development. 
 
The Wallarah 2 Coal Project is located 4.7 km north-west of central Wyong, NSW. We are therefore 
seeking Expressions of Interest from relevant Aboriginal groups and individuals in the Wyong area, to 
form a consultation group.  
 
If your organisation can recommend and provide contact details for any known Aboriginal groups with a 
cultural interest in this area, we can then include them in the consultation process with regard to potential 
Aboriginal heritage issues. 
 
The Wallarah 2 Coal Project has worked with Guringai Tribal Link Aboriginal Corporation and Darkinjung 
Local Aboriginal Land Council on heritage assessments on several occasions over a number of years and 
these groups will be contacted directly for continued consultation and participation. 
 
We would appreciate it if you could provide any feedback, to the contact details provided below, 
regarding these Aboriginal stakeholder groups by 27th January 2016. Should you not be able to respond 
by this date please let me know as soon as possible.  Your email reply to the address shown below would 
be appreciated 
Kind regards, 
 


 


Sheridan Baker  
Community Liaison 
sheridan@ozarkehm.com.au  


 



mailto:sheridan@ozarkehm.com.au
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Locality map of the proposed Wallarah 2 Coal Project. 
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EXAMPLE OF THE LETTERS SENT TO RAPS FOR THE PROJECT: STAGE 2 (16.2.16) 
 


16.2.16 


 


Kevin Duncan 
95 Moala Parade 
Charmhaven NSW 2263 
Emailed: kevin.duncan@bigpond.com 
 
Dear Kevin, 


Re: Proposed additional surface infrastructure for the Wallarah 2 Coal Project, Wyong, NSW. 


Thank-you for your registration of interest to become a Registered Aboriginal Party (RAP) to be 


consulted over the proposed additional surface infrastructure for the Wallarah 2 Coal Project, Wyong, 


NSW. The purpose of this letter is to invite you to comment on the enclosed survey methodology which 


will be followed for the upcoming survey of the additional disturbance area.  


Please find enclosed in this package: 


• Wallarah 2 Coal Project information summary page; and 


• Draft Aboriginal Archaeological Survey Methodology. 


In addition to comments on the draft survey methodology, if you can share any Aboriginal cultural 


heritage knowledge relevant to the proposed impact area we welcome this input so as to ensure 


Aboriginal cultural values are considered.  


While the statutory period for commenting on the survey methodology is 28 days (closes 17 March 2016), 


we would appreciate it if you could try to return comments to us as soon as is possible. Our reason for 


asking is that the Project is very keen to undertake the survey as soon as is possible with the aim of 


identifying any Aboriginal heritage constraints at the earliest possible time. This is so that the Project can 


take any constraints into account during the finalisation of the concept design for the surface 


infrastructure as it is the Proponent’s intention to avoid, wherever possible, impact to Aboriginal cultural 


heritage. 


If you have any queries, please feel free to contact our office. 


Kind regards, 


 
Sheridan Baker 
Community Liaison Officer 


 



mailto:kevin.duncan@bigpond.com





 


SURVEY METHODOLOGY SENT TO RAPS FOR THE PROJECT: STAGE 2 (16.2.16) 


 
View of the Study Area. 
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Background 


The Wyong Areas Coal Joint Venture (WACJV) seeks a Development Consent under Division 4.1 


in Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act) for the Wallarah 2 


Coal Project (the Project). The Project has been the subject of an environmental impact statement 


by Hansen Bailey in 2013 to support the development application and will involve the extraction 


of up to five million tonnes per annum (Mtpa) of product coal via longwall mining methods for a 


period of up to 28 years. The current additional Aboriginal archaeological survey relates to a 


proposed corridor for surface infrastructure and is being undertaken as part of the ‘The ‘Wallarah 


2 Coal Project Environmental Impact Statement Addendum Document’ (Wallarah 2 EIS 


Addendum Document) prepared by Hansen Bailey Environmental Consultants to support the 


development application. 


The Project Area was previously surveyed by OzArk at different periods over the course of five 


years from 2006 to 2011. In 2006, the Infrastructure Boundary and WACJV owned land was 


surveyed with a limited survey also undertaken of the Subsidence Impact Limit area which 


covered land within the Wyong Sate Forest/Jilliby State Conservation Area within the Subsidence 


Impact Limit area of the mining extraction area. In 2010, a targeted survey methodology was 


devised to sample the most prominent 2nd order waterways and ridgelines to the east of Little 


Jilliby Jilliby Creek and where suitable rock outcropping could exist. Lastly in 2011, the second 


survey of the Subsidence Impact Limit followed a targeted survey methodology similar to the 


2010 survey methodology but designed to examine the ridges and spurs to the west of Little Jilliby 


Jilliby Creek as well as perform a more systematic survey of Myrtle Creek where axe grinding 


groves were known to exist. A total of eight Aboriginal sites were recorded as part of the survey 


and attempts were made to re-locate all previously recorded sites. The sites recorded by OzArk 


during these assessments are: 


• four axe grinding groove sites in the Wyong State Forest (WSF-AG1 to WSF-AG4; 
AHIMS #45-3-3613 to 45-3-3616); 


• an artefact scatter (WC-OS1; AHIMS #45-3-3317), a scarred tree (WC-ST1; AHIMS 
#45-3-3315) and an isolated find (WC-IF1; AHIMS #45-3-3316) in an area assessed as 
a potential off-set area (the Hue Hue Road Ecological Investigation Area); and 


• a low density artefact scatter within the Toohey Road Site (WC-OS2; AHIMS #45-3-
3584). WC-OS2 was designated on the results of a test excavation program in March 
2010 on both banks of Wallarah Creek that identified a very low density distribution of 
subsurface artefacts. 


The Aboriginal Cultural Heritage Assessment completed by OzArk following the survey supported 


the Wallarah 2 Coal Project Environmental Impact Statement (Wallarah 2 EIS). The EIS was 


lodged in April 2013 and the project has been recommended for approval by the Planning 
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Assessment Commission pending receipt of all necessary consents for the lodgement of the 


development application. 


WACJV now seeks to evaluate an additional corridor of land for infrastructure and services 


purposes and is proposing to submit an EIS Addendum Document which includes an assessment 


of the impacts associated with proposed surface infrastructure to be located outside of the 


previous study area boundary (the Study Area; see yellow corridor in Figure 1). This area was 


not previously surveyed as part of the original Project Area.  


Figure 1. Location of the Proposed Infrastructure Corridor Study Area. 


 


Description of Proposed Works 


The Project has identified some areas where additional surface infrastructure may be required 


that is outside the boundary of the area previously surveyed for the Project. The Study Area is a 


linear corridor varying in width from 8 metres with the Boral property to approximately 21 metres 


in the Crown Road in the east (Figure 1). These additional areas will be subject to full pedestrian 


assessment to identify any cultural heritage constraints. A small portion of the additional area lies 


within the Main Northern Rail Line corridor. Due to the impacts arising from the construction and 
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use of the existing railway it is considered that this portion has a very low archaeological 


sensitivity. The highly disturbed rail corridor portion within the Study Area will not be surveyed 


due to restricted access and safety issues, however, should the development application be 


approved, the potential for surveying within the existing rail corridor portion may be considered 


prior to or during Project construction. 


Proposed Survey Methodology 


Background 


The Study Area is within landforms that have been disturbed by quarry activities as well as road 


and railway construction. The region containing the Study Area is characterised by gentle rises 


while the landform within the Study Area itself comprises a gentle rise in slope from the south at 


approximately 10 metres Australian Height Datum (AHD) to the north to approximately 20 metres 


AHD. Hydrological features within the Study Area are limited to Spring Creek and a tributary which 


cross the eastern part of the Study Area near existing bridges in the rail corridor. Wallarah Creek 


is located outside and to the south of the current Study Area. Overall, the Study Area is within 


landforms of low archaeological sensitivity.  


Vegetation within the Study Area consists largely of regrowth woodland. 


Figure 2 shows some views of the Study Area. 


Figure 2. Photos showing the environment of the Study Area. 


 


View from the western-


most point of the 


Study Area. In this 


view Tooheys road is 


to the right and the 


perimeter fence to the 


Boral quarry is in the 


centre of the photo. 


The Study Area 


includes an 8 metre-


wide corridor running 


just inside this fence 


away from the viewer. 







OzArk Environmental & Heritage Management 


 


Aboriginal Archaeological Assessment: Survey Methodology: Wallarah 2 Coal Project, Development Modification  55 


 


View of the Study Area 


within Boral-leased 


land. The proposed 


impact area will be 


just inside the fence 


where an earth bund 


has been constructed 


as part of defining the 


site perimeter for the 


Boral quarry. 


 


View looking north (from 


under the motorway 


link road bridge) of the 


eastern portion of the 


Study Area. The 


Study Area runs 


parallel to the rail 


corridor and proposed 


Project impacts are 


planned in this 


corridor immediately 


east (right) of the 


fenced railway land. 
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View of the south-eastern 


portion of the Study 


Area, south of the 


Motorway Link Rd. 


The railway line is out 


of picture to the left. 


This location is 


included in the survey 


area as it potentially 


could be affected by 


future services 


installation (such as 


water/sewer pipeline) 


between the dirt track 


seen here and the 


railway line. 


AHIMS Search 


On 10 February 2016 an AHIMS search was carried out to identify any previously recorded sites 


within or adjacent to the Study Area. The search parameters were: GDA Zone 56, Eastings: 


357358—359352; Northings: 6324210—6325328 with a buffer of 1000 meters. This gave at least 


a one kilometre buffer around the Study Area. The search returned 11 records although one of 


the records, (AHIMS #45-3-3335; PAD 4 – Munmorah), is listed as ‘not a site’ and therefore there 


are 10 valid sites around the Study Area; although no sites are recorded within the Study Area or 


within 50 metres of the Study Area. 


Figure 3 shows the location of the previously recorded AHIMS sites to the Study Area. As can 


be seen, the majority of sites have been recorded to the east of Spring Creek probably as a result 


of urban development in this area. 
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Figure 3. Location of AHIMS sites in relation to the Study Area. 


 


Predictive Model for Site Location 


The Study Area can be characterised as landforms bordering Wallarah and Spring Creeks with 


higher land away from the creeks, particularly in the west and centre. Rock outcropping is not 


present and the majority of the Study Area is flat to sloping land over 200m from permanent water. 


The entire Study Area has been cleared at some point in the past and there are few trees of 


sufficient age to have been growing when the area was occupied or used by Aboriginal people. 


Regarding the landforms of the Study Area, it can be summarised that: 


• There are few to no areas of substantial rock outcropping; 


• That there are two drainage lines providing potentially permanent water in the locality: 
Wallarah Creek (to the south and outside of the Study Area) and the upper reaches of 
the locally ephemeral Spring Creek and a tributary drainage line that traverse the 
eastern corridor of the Study Area. Further downstream of the Study Area, Spring Creek 
is a permanent watercourse and tidal; 


• The majority of the land is over 200m away from permanent water; and 


• The majority of the land is flat to gently sloping. 


An Aboriginal Resources Planning Study for the Wyong Shire Council by Dallas et al (1987) 


attempted to develop predictive models of Aboriginal settlement but was limited by a lack of data. 
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Most of the sites recorded were rock shelters and art sites, which were located in the sandstone 


outcrops west of the Study Area and shell middens along the coast. These would be the most 


obvious and easily detected sites. Sites were rare in undifferentiated landscape contexts similar 


to the current Study Area. This was thought to reflect the level of development and disturbance 


of these areas, lack of visibility and lack of archaeological survey work. Their predictive model is 


heavily influenced by Vinnecombe’s earlier work in the region and is based on dividing the region 


into ecological zones (coastal, riverine, escarpment etc.) and modelling Aboriginal settlement for 


each of these zones. Vinnecombe noted that sites are more numerous near the coast and near 


permanent waterways and swamps. 


On the basis of the geology, topography and soils, the Study Area has low archaeological 


potential.  


In terms of rock shelters, there appears to be low potential of finding such sites in the area covered 


by the current study as substantial sandstone outcropping is rare. 


Open sandstone art sites and grinding grooves may also be evident in any landscape where rock 


outcropping is present. As the current study area contains little sandstone outcropping, the 


potential for recording such site types would also be low. 


Open artefact scatters and/or isolated finds are likely to exist on ridge tops and associated high 


slopes (approximately 10m down slope from the ridge top/ slope break), as well as on low gentle 


slopes and terraces surrounding creek lines. On the basis of topography, the potential of 


recording artefact scatters would be moderate across the Study Area. However, as much of the 


Study Area has undergone impacts from various land uses, there is also the possibility that 


scatters have been locally redistributed or buried and may be therefore not as evident in the 


landscape. 


There also remains a low possibility of subsurface archaeological deposits (including burials) in 


the Study Area. While soils in the district are described as moderately deep to deep, particularly 


along the valley floors of Quaternary alluvium, the ridge landforms of the current Study Area lower 


the potential sub-surface archaeological deposits. 


The possibility of recording scarred trees within the Study Area is low as most mature timber has 


been logged at some time in the past. It should also be noticed that there are very few scarred 


trees recorded in the general vicinity of the Study Area, probably for the same reason. 


Proposed Survey 


The Study Area primarily includes land under lease by Boral (for an open cut clay quarry and tile 


manufacturing plant at 288 Tooheys Rd, Wyee 2259) and a Crown Road parallel to the Main 


Northern Rail Line. As a result of this, all surveyors will be required to undergo an induction by 


Boral prior to accessing the portion of the Study Area that crosses Boral leasehold property. 
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It is proposed that the survey be conducted over one day with an OzArk archaeologist, and 


potentially, a representative from each of the three Registered Aboriginal Parties (RAPs; Guringai 


Tribal Link Aboriginal Corporation, Kevin Duncan and Darkinjung Local Aboriginal Land Council). 


The survey will involve full pedestrian survey of the areas where proposed additional surface 


infrastructure is required and an assessment of landforms likely to contain Aboriginal sites.  


The survey will be confined to the Study Area as shown in Figure 1. 


For those attending the survey, the following requirements are mandatory: 


• Workers compensation insurance (OzArk will require to see proof of current insurances 


before you can partake on the survey); 


• Sturdy walking boots; 


• High visibility shirt/vest/jacket; 


• Long trousers for sun and fauna (snake) protection; 


• Sun protection (hat/sunscreen); and 


• Food and water for the day. 


Survey will take the form of walking the entire Study Area apart from those areas within the rail 


corridor. Due to the narrow width of the Study Area (8–21m), a single transect with four surveyors 


will adequately assess the entire width of the area. 


All sites and potential archaeological landforms, should they be present, will be recorded in situ 


and the results presented in an addendum for all RAPs to review. 
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RAP RESPONSES TO THE SURVEY METHODOLOGY 
DLALC 


 







OzArk Environmental & Heritage Management 


 


Aboriginal Archaeological Assessment: Survey Methodology: Wallarah 2 Coal Project, Development Modification  61 


GTLAC 


29.2.16 


Thank you for the Draft Methodology and Formal Invitation for the Wallarah 2 Coal Project, Wyong 


NSW, Aboriginal Cultural Heritage Assessment, Tooheys Road, Bushells Ridge. Guringai Tribal 


Link Aboriginal Corporation agree with the proposed methodology, as set out by Oz Ark and 


accept the nominated Fee. I will be attending the field survey on 2/3/16.Mobile: 0404 182049. I’ll 


send through our Cert. of Currency. 


Kind regards 


Tracey-Lee Howie 


Guringai TLAC 


Kevin Duncan  


From: Kevin [mailto:kevin.duncan@bigpond.com]  


Sent: Monday, 22 February 2016 7:10 PM 


To: sheridan <sheridan@ozarkehm.com.au> 


Subject: Re: Proposed additional surface infrastructure for the Wallarah 2 Coal Project, Wyong, 


NSW. 


Yama Sheridan, thank you for the proposed Methodology for the Aboriginal Heritage impact 


survey for the Wallarah 2 Coal Project. I agree with the Methodology proposal in relation to the 


survey and the reports from previous surveys and findings of Aboriginal heritage sites through 


AIMS and other parties previously. All land is culturally and spiritually significant to Aboriginal 


people and as a Traditional custodian of our lands our people regularly moved across the land in 


seasonal movements to the sea for many generations so there is always a possibility of a 


discovery of an Aboriginal object even in the case of previous disturbance. The Aboriginal 


Heritage sites located and recorded in the surrounded area support the possibility during surveys. 


I will be nominating a worker to conduct the survey on the day with all relevant dress regulations 


including public liability, 


Thank you 


Sincerely 


Kevin Duncan 
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APPENDIX 2: AHIMS SEARCH RESULTS 
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COVER LETTER SENT TO ALL RAPS WITH THE DRAFT REPORT 
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RESPONSE FROM THE DLALC 
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RESPONSE FROM THE GTLAC 
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RESPONSE FROM KEVIN DUNCAN 
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1.0 Introduction 


This is an Addendum to the Visual Impact 
Assessment (VIA) prepared for the Wallarah 2 Coal 
Project (the Project), dated 27 February 2013.  The 
VIA assessed the potential visual impacts of the 
infrastructure proposed for the Tooheys Road Site, 
Buttonderry Site and Western Ventilation Shaft Site.  


This Addendum address the changes proposed to 
the design of the Tooheys Road Site. The proposed 
changes are detailed in Section 2, which has been 
prepared by Hansen Bailey. 
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2.0 Project Overview 


The Wyong Areas Coal Joint Venture (WACJV) is 
seeking development consent under Division 4.1 of 
Part 4 of the Environmental Planning and 
Assessment Act 1979 (EP&A Act) for the Wallarah 
2 Coal Project (the Project).  The key features of the 
Project include:  


 A deep underground longwall mine extracting up 
to 5 million tonnes per annum (Mtpa) of export 
quality thermal coal;  


 The Tooheys Road Site between the M1 
Motorway and the Motorway Link Road, which 
includes a portal, coal handling facilities and 
stockpiles, water and gas management 
facilities, small office buildings, workshop, rail 
spur, train load out bin and connections to the 
municipal water and sewerage systems;  


 The Buttonderry Site near the intersection of Hue 
Hue Road and Sparks Road, which includes 
administration offices, bathhouse, personnel 
access to the mine, ventilation shafts and water 
management structures;  


 The Western Shaft Site in the Wyong State 
Forest, which includes a downcast ventilation 
shaft and water management structures;  


 An inclined tunnel (or “drift”) from the surface at 
the Tooheys Road Site to the coal seam beneath 
the Buttonderry Site;  


 Transportation of product coal to the Port of 
Newcastle by rail; and 


 An operational workforce of approximately 300 
full time employees.   


The Project has been subject to the assessment 
process under Division 4.1 of Part 4 of the EP&A 
Act, including a review by the Planning Assessment 
Commission (PAC).  In June 2014, the PAC 
concluded that ‘if the recommendations concerning 
improved strategies to avoid, mitigate or manage 
the predicted impacts of the project are adopted, 


then there is merit in allowing the project to 
proceed’.   


Following the review by the PAC, the Tooheys Road 
Site was re-designed to avoid land use conflicts with 
third parties.  The changes to the Project include: 


 Removal of the previously proposed rail loop; 


 Re-location of the previously proposed rail spur 
to the eastern side of the Main Northern Rail 
Line;  


 Re-location of the train load out facility to the 
eastern side of the Main Northern Rail Line;  


 A conveyor system to deliver product coal from 
the stockpile to the new train load out facility; 
and 


 Realignment of the sewer connection.   


These proposed changes are referred to as the 
‘Amendment’.  All other aspects of the Project 
remain identical to the original proposal.   


To give effect to the proposed changes to the 
Project, WACJV is seeking an amendment to the 
Development Application (DA) under clause 55 of 
the Environmental Planning and Assessment 
Regulation 2000.  This report forms part of the 
“Amendment to Development Application SSD-
4974” (Amendment Document) being prepared by 
Hansen Bailey to support the application to amend 
the DA.   


This report assesses the environmental impacts of 
the Amendment and where necessary, recommends 
additional management and mitigation measures to 
ameliorate these impacts.  Aspects of the Project 
that are unchanged have not been reconsidered.  The 
impacts associated with these aspects of the Project 
will remain as assessed in the Wallarah 2 Coal 
Project Environmental Impact Statement (Hansen 
Bailey, 2013).   
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Figure 1: Conceptual Tooheys Road Site Layout (Source: Hansen Bailey) 
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Figure 2: Conveyor Gantry and Transfer Station (Source: GHD) 


 


 


Figure 3: Train Load Out Bin (Source: GHD)
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3.0 Methodology 


The assessment methodology relied upon in the 
Wallarah 2 Coal Project Visual Impact Assessment 
has been used in this Addendum. This new 
assessment will be limited to the proposed changes 
to the Conveyor system (particularly the conveyor 
gantry sections over the Motorway Link Road and 
Tooheys Road), the proposed Transfer Station north 
of the Motorway Link Road bridge and the new Train 
Load Out facility as described above in Section 2.0.  


 


This Addendum addresses the following: 


1. Visual Landscape Character Assessment 
2. Impact on Views 
3. Visibility 
4. Visual Absorption Capacity 
5. Visual Impact Rating 
6. Recommended Mitigation Measures 


 


 


Figure 4: Study Area  
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4.0 Visual Landscape Character Assessment  


The following Landscape Character Assessment is 
localised to the area under assessment (see Figure 
5).  


This component of the VIA involves: 


 Identifying the Viewshed (or visual limits) of 
the proposed infrastructure areas – 
including identifying the locations where 
viewers are likely to be affected by visual 
changes brought about by the development 
of the site 


 Identifying key Viewpoints which most 
clearly convey or reveal the visual effects of 
the Project and the viewer groups 
potentially affected and  


 Identifying Visual Character as determined 
from key sites and from local viewer 
responses. Character is then rated by the 
following categories: 
 
- Highest Quality Landscape 
- Very attractive Landscape 
- Good Quality Landscape 
- Ordinary Quality Landscape; or  
- Poor Quality Landscape. 


4.1 Determination of View Shed and Private 
Receptor Viewing Locations 


In order to ascertain the potential impacts of the 
Project, the following approach was undertaken: 


 A desktop review to identify potential 
viewing sites, surrounding land uses and 
key road linkages, as well as a review of 
contours and site topography  


 A site visit to assess the site 
 Photographs were taken from viewing 


locations, where practical. Many viewing 
locations were difficult to document as they 
are located on roads and bridges where 
traffic is moving at high speeds and there is 
no public pedestrian access 


 GPS locations of the photographs were 
recorded (where a GPS signal could be 
obtained)  


 From locations where the Project could be 
viewed, locations and heights were noted, 
in order to assess potential impacts 


 From locations where the Project could not 
be viewed, as a result of the topography, 
vegetation or safety issues, an indicative 
location for the works was marked on the 
photos to illustrate the potential level of 
impact. 


4.2 Identifying Visual Access 


(1) The visual access to the majority enclosed, 
mainly ground-mounted Conveyor and the fully 
enclosed Conveyor Gantry sections (1) is defined 
by the following factors: 


a. When travelling eastbound on the Motorway 
Link Road, the Conveyor would be visible 
from the road, approximately 100 metres 
west of the rail overpass bridge because in 
this location it becomes an elevated gantry 
structure as it approaches the Conveyor 
Gantry, which bridges across the rail 
corridor. Before this point, the Conveyor is 
below road level and is concealed behind 
existing vegetation. 


b. When travelling westbound on the 
Motorway Link Road, the elevated 
Conveyor Gantry, which bridges the railway 
corridor, is first visible from the road when 
the vehicle has reached the bridge 
abutments. The road gradient (and the 
vehicle angle) rise as it approaches the 
bridge which will delay view of the 
Conveyor Gantry. The Conveyor Gantry will 
initially also be partly obscured by the 
Transfer Station (2). 


c. When travelling by train north or south on 
the Northern Rail line, the Conveyor Gantry 
(which here is a structure bridging across 
the rail corridor just north of the road bridge) 
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will be difficult to sight unless the passenger 
is looking up or obliquely from the train 
window at the right moment. This is due to 
the elevation of the Conveyor Gantry 
approximately 6 metres above the rail line. 


d. When travelling on Tooheys Road, the 
Conveyor will be mainly close to ground 
level and will follow the boundary along the 
northern side of the road. The Conveyor will 
be lightly screened by existing vegetation. 
The Conveyor crosses the road inside an 
elevated gantry structure. This gantry is 
located within the private leasehold property 
of the Boral Tile Factory. 


e. There are no pedestrian views of the 
Conveyor Gantry from public land, within 
the view catchment. 


(2) The visual access to the Transfer Station (2) and 
noise wall is defined by the following factors: 


a. When travelling eastbound on the Motorway 
Link Road, the Transfer Location may be 
first visible immediately before the rail 
overpass bridge. Before this point, the 
Transfer Station is concealed by road side 
vegetation, the angle of the road/bridge and 
the bridge itself. 


b. When travelling westbound on the 
Motorway Link Road, it is estimated that the 
Transfer Station is first visible when the 
vehicle has reached the bridge abutments. 
The Transfer Station links to the elevated 
Conveyor Gantry that bridges over the rail 
corridor. 


c. When travelling by train north or south on 
the Northern Rail line, the Transfer Station 
will be visible from the train when directly 
adjacent the structure or looking obliquely 
out of the window. 


d. The noise wall will be partially obscured by 
the Transfer Station structure. 


e. There are no pedestrian views of the 
Transfer Station within the view catchment. 


(3) The visual access to the Train Load Out Bin (3) 
is defined by the following factors: 


a. When travelling eastbound on the Motorway 
Link Road, the Train Load Out Bin may be 
visible by a vehicular passenger while on 
the bridge, however this view will be 
fleeting. N.B. The Train Load Out Bin is 
approximately 1.1km north of the bridge. 


b. When travelling westbound on the 
Motorway Link Road, the Train Load Out Bin 
may be visible by a vehicular passenger 
while on the bridge. However, the 
passenger will be required to look 
backwards toward the rail line. Any such 
view will be fleeting. 


c. When travelling by train north or south on 
the Northern Rail line, the Train Load Out Bin 
will be visible from the train when directly 
adjacent the structure or looking obliquely 
out the window. 


d. There are no pedestrian views of the Train 
Load Out Bin within the view catchment. 


N.B. For points a and b, the statements assumes the 
driver of the vehicle is focused on the road. 


Therefore, the people who will be potentially exposed 
to the proposed structures are: 


 Driving or travelling as a passenger on the 
Motorway Link Road (very short length 
only) 


 Travelling as a train passenger on the 
Northern Rail Line (very short length only) 


 Driving or travelling as a passenger on 
Tooheys Road (very low usage) 


 Driving or travelling as a passenger on 
Tooheys Road - within the grounds of the 
Boral Factory (very low usage and limited 
public visitation) 
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5.0 Impact on Views 


For the purposes of this Visual Impact Assessment 
Addendum: 


 Viewing Zones means the distance (or 
locations) from the site from which it is possible 
to view the site, whereas 


 Viewshed refers to the extent of views of a 
particular type. The extent of the Viewshed is 
dependent on how far distant the site remains 
visible and whether particular points, bends in 
roads or physical structures prevent views of 
the site.  


There are two Viewing Zones. These are: 


 Immediate Vicinity (< 1 km) 
 Local area (1-3km) 


Within the Immediate Vicinity the following 
Viewsheds apply as shown in Figure 5: 


 Viewshed 1: From the Motorway Link Road  
 Viewshed 2: From the Motorway Link Road 


overhead bridge  
 Viewshed 3: From the Main Northern Rail Line a.  


from the Transfer Station and b. from the Train 
Load Out 


 Viewshed 4: From the unsealed Tooheys Road  
 Viewshed 5: From the sealed Tooheys Road on 


private leasehold property 


Within the Local Area Zone, the following Viewshed 
applies as shown in Figure 5: 


 Viewshed 6: From the Motorway Link Road 


 


Figure 5: Viewsheds 
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The tallest component of the new proposed 
infrastructure will be the Train Load Out Facility 
located approximately 1.1 km from Viewshed 6. The 
Train Load Out Facility will be approximately 25.4 
metres to 28 metres high (depending on detailed 
design) and 13.5 metres wide.  The Train Load Out 
Facility will be within a cutting at least 2 metres and 
up to 3.4 metres deep. This will therefore reduce the 
final elevation of the top of the structure that will be 
visible above the ground plane adjacent to the rail 
lines. It is likely this structure will sit within or just 
above the existing tree canopy which will form a 
backdrop (except when fleetingly viewed from an 
immediately adjacent passing train). This height 
relativity to surrounding vegetation has been 
estimated based on limited site accessibility and 
dense woodland vegetation. Within Viewsheds 2 and 
6, there are four visible overhead electricity pylons 
which currently extend significantly above the tree 
canopy (see Figure 6 for an example of typical 
tower). The tower structures are estimated to be 35 
metres high, which is taller than the Train Load Out 
Bin. Due to the distance of the Train Load Out Facility 
from Viewsheds 2 & 6 and the presence of 
neighbouring overhead power towers, the proposed 
infrastructure will not create significant visual 
impacts.  


This Train Load Out Bin structure will be visible from 
Viewshed 3b within the Immediate Vicinity Viewing 
Zone. This view will be from a passenger train 
travelling north and south along the Main Northern 
Rail Line. This view will be limited as the passenger 
train will be moving at high speeds as it passes the 
Train Load Out Bin structure. Although the structure 
will be of a large scale, it will have similar character 
to other rail infrastructure found along rail lines.   


The Transfer Station, sited 15 metres north of the 
eastern end of the Motorway Link Road bridge, is the 
next tallest of the proposed structures. Its height is 
approximately 8 metres. However, it will only be 2 
metres higher than the guard rail of the Motorway 
Link Road bridge, which will limit visibility of the 
whole structure. The Transfer Station structure will 
be visible from Viewshed 3a when a passenger train 


is adjacent. However, this view will be brief due to 
the speed of the passing train and angle of view.  


A noise wall is proposed on the eastern side of the 
Main Northern Rail Line and to the north of the bridge 
(Figure 4). The height of the new noise wall is 4.5 
metres high and will finish approximately 3.5 metres 
below the top of the Transfer Station. This structure 
will be lower than the height of the bridge guard rail. 
The noise wall is proposed to be constructed from 
concrete block.   


The Transfer Station will partially obscure the noise 
wall from the view of motorists on the Motorway 
Link Road bridge.  
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The third tallest element, the Conveyor Gantry 
bridging the rail corridor and linked to the Transfer 
Station on the eastern side of the railway line, is 
approximately 3 metres wide and 3 metres deep. 
Where visible from the road (Viewshed 1 and 4 - 
refer to 4.2(1)) the structure will be concealed by 
vegetation or partially by the road bridge. 


 


Figure 6: Example of electricity pylon, located nearby 
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Figure 7: View Shed 1 


From the Motorway Link Road eastbound lane (Immediate 
Vicinity) 


 
Figure 8: View Shed 2  


From the Motorway Link Road bridge east bound lane (Immediate 
Vicinity) 


 
Figure 9: View Shed 4  


From the unsealed Tooheys Road (Immediate Vicinity) 
 


 
Figure 10: View Shed 5 


From the sealed section of Tooheys Road, privately leased 
property (Immediate Vicinity) 


 
Figure 11: View Shed 6 


From the Motorway Link Road bridge east bound (Local Area) 


 
Figure 12: View Shed 3 


Train Load Out Bin will be located to the left along the fence line. 
Note: Figures 7, 8 and 11 were taken from moving vehicles due to safety and accessibility issues 
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6.0 Visibility 


‘Visibility’ is a measure of the extent to which 
particular activities/components of a proposal may 
be visible from surrounding areas, the relative 
number of viewers, the period of view, viewing 
distance and context of view. The rationale for the 
assessment is that if a proposal is not visible the 
impact is nil; if the number of people who would 
potentially see the proposal is low, then the visual 
impact would be lower than if a large number of 
people have the same view. 


For the purposes of this Visual Impact Assessment 
Addendum, the general categories of visibility have 
been defined broadly and are as follows: 


Table 1: Visibility Categories 


Hi
gh


 (H
) 


Where a large number of people would see 
the proposed development at short distance 
over a short, moderate or long period of 
time 


M
od


er
at


e 
(M


) 


Where: 
a. a small number of people would see the 


proposed development at a short or 
medium distance over a moderate or 
long period of time, or  


b. a moderate number of people would 
see the proposed new development at 
a medium distance over a short, 
moderate or long period of time, or  


c. a large number of people would see it 
at a medium or long distance over a 
short period of time 


Lo
w


 (L
) 


Where a small number of people would see 
the proposed development at long distance 
over a short, moderate or long period of 
time.  


For the purpose of this Visual Impact Assessment 
Addendum, the general Visual Assessment Criteria 
has been used in the visibility assessment for the 
Amendment. 


Table 2: Visual Assessment Criteria 


Criterion Definition 
Number of Viewers 


High 
Moderate 


Low 


>1,000 people per day 
100-1,000 people per day 
100 people per day 


View Distance 
Long distance 


Medium distance 
Short distance 


>3km 
1.5km – 3km 
<1.5km 


Period of View 
Long Term 


Moderate Term 
Short Term 


>120 minutes 
1-120 minutes 
<1 minute 


The new proposed infrastructure has a high level of 
exposure on the Motorway Link Road. The 
movement network and traffic volumes discussed in 
Section 9.1 of the VIA of the EIS are still relevant to 
this Addendum. Please refer to that section for more 
information.  


Thus based on the Visual Assessment Criteria: 


a. Site viewed from East (Motorway Link Road): 
 HIGH number of potential viewers; 
 SHORT distance of view; and 
 SHORT period of view 


b. Site viewed from West (Motorway Link Road): 
 HIGH number of potential viewers; 
 SHORT distance of view; and 
 SHORT period of view 


c. Site viewed from Main Northern Rail Line: 
 HIGH number of potential viewers; 
 SHORT distance of view; and 
 SHORT period of view 


d. Site viewed from Tooheys Road (unformed 
road): 


 LOW number of potential viewers; 
 SHORT distance of view; and 
 LONG period of view 


e. Site viewed from Tooheys Road (Boral site): 
 LOW number of potential viewers; 
 SHORT distance of view; and 
 LONG period of view 
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For the above, it is clear that although many 
motorists pass the site: 


 The visibility of the site and new proposed 
infrastructure is generally quite limited and 
brief 


 For all passing motorists, views of the site 
are fleeting and restricted by vegetation or 
presented as narrow view corridors. For 
instance, the time to cross the overhead rail 
bridge is approximately 4 seconds. This is 
a short period of time in which to receive a 
clear view of the proposed infrastructure.  


6.1  Visibility of Lighting  


The Transfer Stations and Train Load Out Bin will be 
completely automated so that personnel movements 
to these structures are limited to maintenance 
works.  As a result, the need for external lighting in 
the vicinity of the new infrastructure will be minimal. 
Recommendations have been provided with regard 


to the recommended mitigation measures for any 
new lighting.  


In summary, the site of the proposed infrastructure 
has MODERATE visibility to the public in general. 
This represents the average of the Visual 
Assessment Criteria and also considers the high 
speed at which the new infrastructure will be seen 
from the Motorway Link Road and the Main Northern 
Rail Line.  


There are a small number of private residences 
(Figure 4) located to the north east of the rail line and 
the Motorway Link Road. These residences are 
surrounded by significant vegetation which inhibits 
views of all the proposed infrastructure. The closest 
element that could be viewed is the Train Load Out 
(from a train). However, it is expected that it will be 
difficult to view this structure due to screening by a 
dense area of mature trees. 
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7.0 Visual Absorption Capacity 


Visual Absorption Capacity (VAC) is the estimated 
capacity of the landscape to absorb development 
without creating significant visual change which 
results in a reduction in scenic quality. The capacity 
to absorb development is primarily dependent on 
vegetation cover, landform and the presence of other 
development. VAC increases where the development 
being assessed has visual forms which complement 
the existing environment. 


Large footprint, large volume, high coloured, sharp-
edged structures will have less chance of achieving 
a high level of visual absorption into an unmodified 
natural environment, than small, understated 
smooth-form structures coloured to blend into the 
existing environment. Table 3 details the criteria for 
the Visual Absorption Capacity of an area. 


Table 3: Visual Absorption Criteria 


High 
Landscape able to absorb 
development. Low degree of visual 
contrast would result 


Moderate 
Landscape able to absorb some 
development. Some visual contrast 
would result 


Low 
Landscape unable to absorb 
development. High degree of visual 
contrast would result 


It is important to note that the assessment of VAC is 
intended to relate to a larger landscape setting rather 
than just the subject sites.  


7.1 Conveyor Gantry 


The Conveyor is enclosed by a roof and one side 
wall for the majority of its length. The Conveyor is 
fully enclosed where it becomes elevated for 
crossing Tooheys Road and the rail corridor and is 
described here as the Conveyor Gantry.  As a 
Conveyor Gantry, it extends a distance of 
approximately 100 metres alongside the southern 
boundary of the Boral property and RMS road 
reserve prior to reaching an 85-metre-long rail 
overbridging section to the north of the Motorway 


Link Road bridge where it intersects with the 
Transfer Station on the eastern side of the rail 
corridor. 


The following articulates the landscape’s ability to 
absorb the proposed development: 


Tooheys Road – Along Tooheys Road, the near-
ground level Conveyor is visible from the unsealed 
and sealed sections of the road. A thin screen of 
vegetation will stand in front of the Conveyor 
however; the majority of the vegetation is clear-
trunked trees. Where the Conveyor crosses Tooheys 
Road as an elevated crossing (Conveyor Gantry), it 
will be clearly visible from the road. However, this is 
within private leasehold property (Boral). Any views 
of the elevated crossing of Tooheys Road from the 
Motorway Link Road will be significantly screened 
by vegetation. 


The Visual Absorption Capacity has been determined 
to be Moderate and Low (where the structure 
crosses the private road to the Boral quarry and tile 
manufacturing facility); with an average VAC of 
Moderate 


Motorway Link Road – The Conveyor Gantry will be 
positioned initially below the elevated road 
approaching the rail overbridge and will not be visible 
from the road. In addition, existing mature screening 
vegetation will further conceal the structure. The 
Conveyor Gantry will become visible from the 
Motorway Link Road within 100 metres from the 
bridge. Existing vegetation screening will conceal the 
structure. 


The Visual Absorption Capacity has been determined 
to be High (where the structure is below the road 
level) and Moderate (where the structure is level with 
the road); with an average VAC of MODERATE. 


7.2 Transfer Station 


The Transfer Station is located on the northern side 
of the Motorway Link Road rail bridge, at its eastern 
extent.  The Transfer Location is a 10-metre-long x 
7-metre-wide structure standing 8 metres tall. It is 
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designed to transfer the direction of the conveyed 
coal that is carried along the east-west Conveyor 
Gantry over the railway to the south-north conveyor 
alongside the proposed rail spur.  The conveyor and 
rail spur will be located north of the Motorway Link 
Road primarily within a Crown Road adjacent to the 
existing rail corridor. 


Located some 15 metres away, the top of the 
Transfer Station structure will be approximately two 
metres above the height of the guard rail of the 
Motorway Link Road rail bridge. There is no 
screening vegetation between the viewer and the 
proposed structure. However, the duration of travel 
on the bridge is brief (approximately 4 seconds). The 
structure will be most visible when travelling 
eastbound as it will appear before the viewer for a 
longer period of time. The structure will be less 
visible when travelling westbound, appearing for a 
shorter period of time.  


The Visual Absorption Capacity has been determined 
to be LOW.  


7.3 The Train Load Out Facility 


The Train Load Out Facility is located approximately 
1.1 kilometres north of the Motorway Link Road 
bridge. It will be located on the eastern side of the 
Main Northern Rail Line corridor. The structure will 
have a backdrop of existing vegetation comprising 
tall trees and mid and low storey vegetation. To the 
west of the structure is the existing Main Northern 
Rail Line tracks (north and south bound). The 
proposed rail spur will turn off the Main Northern Rail 
Line approximately 1,000 metres north of the Train 
Load Out Facility and, with the adjacent south-north 
conveyor, will continue south of this structure 
almost to the Transfer Station. There is no screening 
landscape between the structure and rail line. 
However, the structure is consistent with the 
character of its immediate location (i.e. other 
industrial structures.  


The structure will be viewed by train passengers and 
potentially by motorists from the Motorway Link 
Road Bridge. For train passengers the view will be 


brief, while for motorists any view will be distant and 
difficult to discern in such a short time frame.  


The Visual Absorption Capacity has been determined 
to be LOW. 


In summary, the site of the proposed infrastructure 
has MODERATE Visual Absorption Capacity. This 
considers the average of the VAC for each location, 
however it also considers the high speed at which 
the new infrastructure will be seen from the 
Motorway Link Road and the Main Northern Rail 
Line.  
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8.0 Visual Impact Rating 


Table 4 provides the means of setting the visibility 
rating for the site against the VAC, to arrive at a 
determination for the Visual Impact Rating (VIR). 
This rating determines whether any mitigation is 
required to reduce the visual impact to acceptable 
levels. 


The matrix prepared below details how the visibility 
and the Visual Absorption Rating combine to give the 
Visual Impact Rating. The Visibility of the site is 
based on the number of locations and distance it can 
be seen from, whilst the Visual Absorption Rating is 


the ability of the landscape and vegetation to shelter 
and protect from view.  


The proposed infrastructure has a MODERATE level 
of Visibility and a MODERATE VAC – as indicated by 
the shadings in the matrix. Using the matrix to align 
these values, the result is therefore a MODERATE 
VIR.  


 


 


 


Table 4: Visual Impact Rating Matrix 


  1. VISIBILITY 


  LOW MODERATE HIGH 


     


2. VISUAL ABSORPTION 
CAPACITY  3. VISUAL IMPACT RATING 


HIGH  LOW LOW MODERATE 


MODERATE  LOW MODERATE HIGH 


LOW  LOW MODERATE HIGH 
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9.0 Recommended Mitigation Measures 


9.1 General Measures 


The following mitigation measures are 
recommended for the areas which have lower VIRs.  


 All structures should use a colour palette 
that enables it to integrate with the 
surrounding landscape. For instance, 
“colorbond” type colours such as 
Woodland Grey are similar to the 
surrounding vegetation.  


 Where vegetation is removed to 
accommodate the construction of 
proposed structures, plant new screening 
vegetation where practicable. 


9.2 Noise Wall 


The proposed concrete block noise wall should be 
painted a colour which enables it to integrate with 
the surrounding landscape.  


9.3 Lighting 


All new infrastructure associated with the 
Amendment must be designed to minimise the need 
for external lighting. 


All required external lighting must be designed in 
accordance with Australian Standard AS4282 (INT) 
1997 – Control of Obtrusive Effects of Outdoor 
Lighting.   


All new lighting should reduce light spill by directing 
external lights downwards and employ low lux 
lamps.  


No lighting should be directed towards public roads 
and any residual nuisance lighting must be shielded 
to minimum impacts.  
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10.0 Conclusion 


The proposed infrastructure at this site requires 
landscape and visual impact management 
assessment due to: 


 The scale and form of the proposed 
infrastructure; 


 The location of the proposed structures 
adjacent to the Motorway Link Road and 
the Main Northern Rail Line; and 


 The number of both distant and close 
viewpoints. 


However, because these viewpoints are both brief 
and in locations difficult to fully appreciate the view, 
the potential for visual impacts is generally 
MODERATE.   
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EXECUTIVE SUMMARY 
 
The Wallarah 2 Coal Project (the Project) involves an investment of some $1.5 billion in the 


construction and operation of an underground mining operation, extracting up to 5.0 million tonnes per 


annum of export quality thermal coal. The mine will provide direct employment for 300 people and 


estimated royalties to the state government of $200M, present value. 


 


This Economic Impact Assessment for the Project has been prepared as part of an Amendment to 


Development Application SSD-4974 being prepared by Hansen Bailey to support an application for 


State Significant Development Consent under Division 4.1 of Part 4 of the Environmental Planning and 


Assessment Act 1979 (EP&A Act) for the Project. 


 


Specifically, the Economic Impact Assessment provides: 


 


 A cost benefit analysis (CBA) which is the primary way that economists evaluate the net benefits 


of projects and policies, provide economic justification for a project and address the public interest; 


 


 A local effects analysis (LEA) using a new methodology introduced by the NSW Department of 


Planning and Environment in December 2015, to assess some of the impacts of the Project in the 


locality, specifically: 


 


- net employment to existing residents; 


- non-labour project expenditure; and 


- environmental and social impacts on the local community. 


  


 A supplementary LEA, using traditional input-output (IO) analysis to assess the broader economic 


activity project footprint in relation to output, value-added, income and employment. 


 


Cost Benefit Analysis 


 


A CBA of the Project indicated that it would have net production benefits to NSW of $275M (present 


value at 7% discount rate). Provided the residual environmental, social and cultural impacts of the 


Project that accrue to NSW are considered to be valued at less than $275M, the Project can be 


considered to provide an improvement in economic efficiency and relative to the ‘without Project’ 


scenario, is justified on economic grounds.    


  


Adverse residual environmental, social and cultural impacts of the Project have been minimised 


through project design and mitigation, offsetting and compensation measures. The cost of 


implementing these measures have already been incorporated into the estimate of net production 


benefits, including the cost of using land and water resources, subsidence impacts, flooding impacts, 


noise mitigation and acquisition costs in accordance with the Voluntary Land Acquisition and 


Management Policy (NSW Government, 2014), provision of biodiversity offsets and the cost of 


intersection upgrades and maintenance. Expert technical investigations indicate no material impacts 


are envisaged in relation to air quality, Aboriginal heritage, public infrastructure or loss of surplus to 


other industries. Impacts that were quantified included forestry, agriculture, surface water and 


greenhouse gas generation, however these are minor compared to the estimated net production 


benefits of the Project.  


 


There may also be some market and non-market benefits of employment provided by the Project 


which are estimated to be in the order of $211M (present value at 7% discount rate). Overall, the 


Project is estimated to have net social benefits to NSW of $274M to $485M (present value at 7% 


discount rate) and hence relative to the ‘without Project’ scenario, is desirable and justified from an 


economic efficiency perspective.  
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While the main environmental, cultural and social impacts have been quantified and included in the 


Project CBA, any other residual environmental, cultural or social impacts that remain unquantified 


would need to be valued at greater than $274M to $485M (present value) for the Project to be 


questionable from a NSW economic efficiency perspective. 


 


The key driver of the net social benefits to NSW are the royalties generated. These are a function of 


Project revenue and are unaffected by assumptions about land opportunity costs, development costs, 


operating costs, mitigation, offset and compensation costs or effective company tax rates.  


 


The relative magnitude of royalties and unmitigated environmental, cultural and social impacts 


indicates that even with large changes to the assumed coal price, the net production benefits of the 


Project to NSW would still outweigh the residual impacts of the Project. 


 


Local Effects Analysis 


  


While the Project will provide direct employment for 300 people, the net impact on local employment 


will depend on prevailing levels of unemployment and the scope for in-migration of labour. One 


scenario, sought under the LEA, assumes full regional employment and no in-migration of labour. With 


current unemployment in the region at 6.6%, and significant movement of labour witnessed in relation 


to similar projects, these are very restrictive assumptions that will serve to understate actual project 


employment benefits to the local area. 


 


Nevertheless, the impact of the project under these assumptions is reported in Table ES1, while the 


impacts under less constraining assumptions are reported in a supplementary LEA below. 


 


Based on the constraining assumptions of the LEA, the Project is estimated to contribute between 79 


and 134 net direct full-time equivalent mining jobs to existing residents and direct net regional income 


to existing residents of between $7.6M and $12.8M per annum.   


 


Table ES1 - Summary of Local Effects 


 


Project Direct 
Project 


Direct: Local 


Net Effect 
to 


Existing 
Residents 


Total Net Effect 
(with multiplier) 


Scenario 1     


Employment 300 210 110 312 


Net income (M)   $10.6  $18.2 


Scenario 2       


Employment 300 150 79 224 


Net income (M)   $7.6  $13.1 


Scenario 3       


Employment 300 255 134 381 


Net income (M)   $12.8  $22.02 


Net non-labour expenditure (M) $65 Mpa    


Second round and flow-on effects Refer to Section 6    


Contraction in other sectors No material impact    


Displaced activities Not applicable    


Wage impacts No material impact    


Housing impacts No material impact    


Externality impacts Incidence of Impacts Magnitude of Impact ($M) 


Contributions 
Local Aboriginal people and 
community 


$5 


Forestry impacts  NSW Forests but compensated $0 


Agricultural impacts 
Impacted farmers but 
compensated 


$0 


Surface water and local water supply  


Local surface water users but 
compensated via purchase of 
WALs and provision of water back 
into the catchment 


$1 


Subsidence impacts Local landholders  Compensation via MSL 


Flooding Local landholders  Mitigation measures included in capital and 







 


Gillespie Economics 7 Economic Impact Assessment 


 


With multiplier effects included, the annual regional impact for 28 years is estimated at: 


 


 $13M to $22M in direct and indirect household income; and 


 224 to 381 direct and indirect jobs. 


 


Supplementary Local Effects Analysis  


 


The supplementary LEA, using IO analysis, relaxes the restrictive assumptions of the LEA and allows 


for divergence from full employment, job chains effects and in-migration of labour to the region.  


 


Using this approach it is estimated that the Project would make up to the following annual incremental 


contribution to the regional economy
1
 for up to 28 years: 


 


 $593M in annual direct and indirect regional output or business turnover; 


 $342M in annual direct and indirect regional value-added; 


 $69M in annual direct and indirect household income; and 


 853 direct and indirect jobs. 


 


The actual regional impact of the Project operation is likely to lie between that assessed in the LEA 


and the Supplementary LEA. 


 


Additional regional economic activity would be generated during the construction phase of the Project 


via expenditure of the construction workforce and purchase of equipment.   


                                            
1
 The Local Government Areas of Wyong, Gosford and Lake Macquarie. 


operating costs 


Groundwater Local groundwater users 
If WALs purchased off landholders then they are 


compensated. If from controlled allocation then no 
impact. 


Air quality impacts Adjoining landholders No properties impacted by exceedances 


Noise impacts  Adjoining landholders 
Three properties moderately impacted but 


mitigation measures included in capital costs  


Ecology and biodiversity Local and NSW households 
Some loss of values but offset by provision of 


biodiversity offsets  


Aboriginal heritage 
Aboriginal people and other local 
and NSW households  No material impacts 


Historic heritage impacts Local and NSW households Accounted for through Mine Subsidence Levy 


Transport and traffic  Local residents 
No material impacts. Costs of mitigation measures 


included in capital and operating costs 


Visual amenity Adjoining landholders 
Minor impacts. Costs of mitigation included in 


operating costs 


Greenhouse gas impacts Local and NSW households $0 


Net public infrastructure costs 
NSW Government and NSW 
households 


No material impacts 


Loss of surplus to other industries 
Local industries adversely 
impacted by the Project 


No material impacts 
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1 INTRODUCTION 
 


 


1.1 Introduction 


 


Gillespie Economics has been engaged by Hansen Bailey Environmental Consultants (Hansen Bailey) 


on behalf of Wyong Areas Coal Joint Venture (WACJV) to complete an Economic Impact Assessment 


for the Wallarah 2 Coal Project (the Project). The purpose of the Economic Impact Assessment is to 


form part of an Amendment to Development Application SSD-4974 (Amendment Document) being 


prepared by Hansen Bailey to support an application for State Significant Development Consent under 


Division 4.1 of Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act) for the 


Project. 


 


1.2 Legislative Context and Guidelines 


 


This Economic Impact Assessment has been carried out in accordance with: 


 


 the Director-General’s Requirements (DGRs) for the Project that relate to economics i.e:  


 


- a detailed assessment of the costs and benefits of the project as a whole, and whether it 


would result in a net benefit for the NSW community; and 


- potential direct and indirect economic benefits of the project for local and regional 


communities and the state; and 


- a detailed description of the measures that would be implemented to minimise the adverse 


social and economic impacts of the project including any infrastructure improvements, or 


contributions and/or voluntary planning agreement or similar mechanisms.  


 


 Clause 7(1)(f) of Schedule 2 of the Environmental Planning and Assessment Regulation 2000 


which requires environmental impact statements to provide “the reasons justifying the carrying out 


of the development, activity or infrastructure in the manner proposed, having regard to biophysical, 


economic and social considerations…” Note to Clause 7 (1) (f) states that "A cost benefit analysis 


may be submitted or referred to in the reasons justifying the carrying out of the development, 


activity or infrastructure." 


 


 Section 79C of the EP&A Act which requires the following two matters to be taken into 


consideration by the consent authority in determining a development application: 


 


- the public interest (taken as the collective public interest of households in NSW); and 


- the likely impacts of the development, including environmental impacts on both the natural and 


built environments, and social and economic impacts in the locality. 


 


 the following standards, guidelines and policies: 


 


- NSW Government (2015) Guideline for the economic assessment of mining and coal seam 


gas proposals; and 


- NSW Treasury (2007) NSW Government Guidelines for Economic Appraisal.
2
 


 


                                            
2
 Refer to Attachment 1 for the legislative context for economic methods in Environmental Impact Assessment (EIA) in NSW. 
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To meet the above requirements two types of analysis are needed: 


 


 a cost benefit analysis (CBA) which is the primary way that economists evaluate the net benefits 


of projects and policies, provide economic justification for a project and address the public interest; 


 


 a local effects analysis (LEA) to assess the impacts of the Project in the locality, specifically: 


 


- effects relating to local employment; 


- effects relating to non-labour project expenditure; and 


- environmental and social impacts on the local community.
3
  


 


Economic analysis tools such as CBA and LEA are not mechanised decision-making tools, but rather 
a means of analysis that provides useful information for decision-makers to consider alongside the 
performance of a project in meeting other government goals and objectives. 


 
1.3 Report Outline 


 


Section 2 outlines the scope of the Project, a summary of the impacts of the Project and the proposed 


mitigation measures, as described and assessed in the EIS and Amendment Document
4
. This is the 


information on which the Economic Impact Assessment is based. Section 3 provides an overview of 


the CBA and LEA approach used in this study. Section 4 and 5 document the CBA and LEA of the 


Project, respectively. Section 6 provides a supplementary LEA. Conclusions are provided in Section 7. 


 


  


                                            
3
 Refer to Attachment 2 for an introduction to economic methods. 


4
 The reader should refer to the EIS and Amendment Document for more detailed qualitative consideration of the scope of the 


project, project impacts and mitigation measures.   
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2 PROJECT DESCRIPTION 
 


2.1 Project Description  
 


Key features of the Project include: 


 


 The construction and operation of an underground mining operation extracting up to 5.0 Mtpa of 


export quality thermal coal by longwall methods at a depth of between 350 m and 690 m below 


the surface within the underground Extraction Area; 


 Mining and related activities will occur 24 hours a day, 7 days a week for a Project duration of 


28 years;  


 The Tooheys Road Site (located northeast of the intersection of the M1 Motorway and the 


Motorway Link Road) includes a drift portal, coal handling facilities and stockpiles, water and 


gas management facilities, small office buildings, workshop, rail spur, train load out facility and 


connections to the municipal water and sewerage systems;  


 The Buttonderry Site (located off Hue Hue Road, north of Sparks Road) includes administration 


offices, bathhouse, personnel access to the mine, ventilation shafts and water management 


structures;  


 Western Shaft Site (located in the Wyong State Forest) includes a downcast ventilation shaft 


and water management structures; 


 An inclined tunnel (or “drift”) constructed from the coal seam beneath the Buttonderry Site to the 


surface at the Tooheys Road Site;  


 Connections to the municipal water supply and sewerage systems;  


 Capture of methane, initially for flaring (to manage greenhouse gas emissions) and later for 


beneficial use (such as for electricity generation at the Tooheys Road Site);  


 Transport of coal by rail to the Port of Newcastle; and 


 A workforce of approximately 300 full-time company employees.   


 
2.2 Project Impacts and Mitigation Measures    


 
This Section summarises the incremental environmental impacts of the Project based on the technical 


assessments undertaken for the EIS and the Amendment Document. This Section provides the basis 


for the economic consideration of impacts in latter parts of this report.  


 


Built Environment and Subsidence 


 


The depth of cover to the coal seam ranges from 345 m up to 690 m (in the elevated western areas). 


 


As described in the EIS and Amendment Document, the key built features within the Project Boundary 


include: 


 


 the M1 Motorway (formerly the F3 Freeway); 


 the Main Northern Rail Line; 


 two 330 kV transmission lines, and 29 associated towers; 


 245 residences overlying the underground workings; 


 Jilliby Public School; and 


 a large number of rural buildings, farm dams and swimming pools. 
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Generally, tilt and vertical subsidence are not expected to have material impacts within the 


Subsidence Impact Limit due to the relatively high depth of cover.   


 


The Project has been designed to manage subsidence. The mine layout has been designed to avoid 


subsidence impacts on the major features such M1 Motorway, Main Northern Rail Line, Jilliby Public 


School and key water supply dams and infrastructure. WACJV has engaged in ongoing consultations 


with TransGrid regarding impacts to transmission lines and towers, and has agreed to bear the costs 


of any mitigation or management measures to reduce potential subsidence impacts. 


 


All of the 245 residences within the Subsidence Impact Limit are located within either the Hue Hue 


Mine Subsidence District (MSD) or the Wyong MSD, which were proclaimed in 1985 and 1997, 


respectively. The MSDs are managed by the Mine Subsidence Board (MSB) under the Mine 


Subsidence Compensation Act 1961 (MSC Act). The MSB is responsible for reducing the risk of mine 


subsidence damage to properties within MSDs by assessing the buildings and other improvements 


proposed to be erected in MSDs and applying particular building standards to them. All houses and 


other improvements built since the MSDs were proclaimed should therefore have been constructed to 


the building specifications set by the MSB to limit potential subsidence impacts on the structure. The 


Project has been designed to meet subsidence criteria for the two MSDs.  


 


The MSB is also responsible for repair or compensation of damage to houses and other improvements 


as a result of mine subsidence. All landowners should be aware of the potential for underground 


mining, as MSDs are identified in Section 149 Certificates attached to contracts of sale whenever a 


residence or land is purchased. WACJV will be required to pay a mine subsidence levy to the MSB. 


This levy is deposited into a trust account and is used to fund repair works for subsidence related 


damage to properties.   


 


Groundwater 


 


The only significant groundwater aquifers within the Project Boundary are the alluvia of the 


Yarramalong and Dooralong Valleys and in the shallow weathered zone of the uppermost strata.  The 


alluvial groundwater systems of the Yarramalong and Dooralong Valleys are characterised by low 


hydraulic conductivities and increasing salinity with depth. Both the alluvial and hard rock groundwater 


systems are classified as ‘less productive’ aquifers for the purposes of assessment against the NSW 


Aquifer Interference Policy (AIP).  


 


For deep groundwater systems, the potential environmental impacts of underground mining are 


related to strata depressurisation (or ‘drawdown’) associated with drainage of the fractured subsidence 


zone above extracted longwall panels. Drawdown of a substantial degree could affect landowner 


access to water (via registered bores) and/or result in stream baseflow reductions.  


 


For shallow groundwater systems, there are two key potential impacts of underground mining: 


 


 connectivity between surface cracking and the fractured zones above the extracted longwall 


panels, which can lead to loss of surface flow directly into the mine workings; and 


 added infiltration of surface water from cracking of stream beds and rock-bars as a result of tensile 


fractures and/or bedding shear associated with conventional subsidence or valley closure 


movements. 


 


Connective Cracking 


Due to the significant depths of the proposed underground workings, there is predicted to be a 


constrained zone (free of highly connected cracking) in the overburden. Therefore, there is not 


expected to be any connective cracking from the surface to the mine workings.   


 


Surface Cracking 
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Subsidence has the potential to result in shallow surface cracking, including cracking of the bedrock 


beneath alluvial sediments. However, it is expected that fine sediment from the alluvium would 


substantially infill these cracks in the bedrock. 


 


Drawdown 


Notwithstanding the expected lack of connective cracking, the Groundwater Impact Assessment (GIA) 


predicts minor seepage as a result of groundwater depressurisation.  The GIA estimates that seepage 


from the alluvial aquifers of the Yarramalong and Dooralong valleys would be approximately 


0.02 ML/day (2 millilitres/m
2
/day) and seepage from shallow hardrock areas would be approximately 


0.04.ML/day (4 millilitres/m
2
/day). In comparison, rainfall is predicted to average 130 millilitres/m


2
/day. 


Consequently, rainfall recharge is expected to restore these minor losses of water through seepage.   


 


The GIA predicts total groundwater inflow to the mine workings to be approximately 26,500 ML over 


the 28-year life of the Project.  


 


As there is currently no  Groundwater Water Sharing Plan under the Water Management Act 2000 


(WM Act) in place in this area, WACJV will be required to acquire appropriate licences for the 


extraction of groundwater under Part 5 of the Water Act 1912. However, there is not expected to be 


any significant impacts on registered groundwater users in the area, since the majority of groundwater 


inflow to the mine workings is sourced from the coal seam or the deep overburden strata within the 


fractured zone. Existing bores and wells would not be significantly affected due to the lack of 


connective cracking. Nevertheless, WACJV has committed to ongoing consultation with registered 


groundwater users, and restoration or replacement of water supply (if necessary). 


 


Ongoing Groundwater Monitoring and Management 


WACJV has committed to implementing a comprehensive groundwater monitoring program, including 


construction of at least 20 piezometers and 8 pore pressure transducers. This network of monitoring 


boreholes would be focused on the initial proposed longwall panels in the eastern extent of the 


Extraction Area. If it is determined from these initial bores that adverse impacts may occur in either the 


alluvial lands or the elevated western areas, WACJV proposes to adjust the mine plan to reduce 


subsidence effects to an acceptable level.  


 


A Water Management Plan (WMP) will also be prepared in consultation with DPI Water and EPA, as 


part of the Extraction Plan process. The WMP must be prepared and approved prior to any longwall 


extraction of coal and include details about the proposed monitoring program and management 


measures. 


 


Surface Water  


 


The EIS and Amendment Document identify five key watercourses that are predicted to be affected by 


subsidence, including the Wyong River, Jilliby Jilliby Creek, Little Jilliby Jilliby Creek, Myrtle Creek and 


Armstrong Creek.  


 


There are three key potential subsidence-related impacts on streams within the Subsidence Impact 


Limit: 


 


 increased levels of ponding and scouring; 


 changes to stream alignment; and 


 fracturing of the bedrock and surface water flow diversions. 


 


Ponding and Scouring 


The key streams in the Subsidence Impact Limit, which meander through floodplains, are dynamic and 


experience natural processes of erosion and scouring during storm and flood events, which would 


indicate an ability to adapt to changed gradients and natural ponding. 
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Changes in Alignment 


The key streams within the Subsidence Impact Limit naturally experience extensive changes in 


surface water flow depths and widths as a result of flooding events, which are likely to have greater 


consequences than any mining-induced tilts. Further, the meandering nature of the streams within 


their floodplains indicates that the stream beds are themselves dynamic. 


 


Subsidence Impacts 


The stream beds are directly underlain by deep alluvium (in the valleys) or the Patonga Claystone (in 


the forested hills), which is too weak to form rock-bars. There may be mining-induced fracturing of the 


bedrock beneath the alluvium, however these cracks would be quickly infilled with sediment and 


displaced groundwater. As discussed above, surface cracks are not expected to result in any loss of 


water to deeper aquifers due to the low permeability of the rock strata and the lack of connective 


cracking. 


 


There are two Water Sharing Plans (the Jilliby Jilliby Creek Water Source WSP and Central Coast 


Unregulated Water Sources WSP) that apply to the surface water sources within the Project 


Boundary.  WACJV would be required to acquire the appropriate water access licences under the WM 


Act for any surface water take. In other words, it would be required to operate, along with other 


surface water users in the area, in accordance with the sustainable water limits of the various Water 


Sharing Plans.   


 


Subsidence has the potential to temporarily increase the storage capacity of the alluvium.  The result 


is that greater volumes of water become stored in the alluvial aquifers, resulting in reduced runoff to 


streams.  A maximum annual volume of 270 ML/year could potentially be taken (into temporary 


storage) from the Jilliby Jilliby Creek Water Source and 30 ML/year from the Central Coast 


Unregulated Water Source.   


 


At a broader catchment level, the maximum annual water take represents less than 0.7% of the 


current system yield of 45,600 ML/year. DPI Water has identified that there are sufficient licences 


available for WACJV to purchase, including 88 transferable licences with 4,107 shares of unregulated 


river category licences in the Wyong Water Source and 26 transferable licences with 1,029 shares of 


unregulated river category licences in the Jilliby Jilliby Water Source. 


 


Potable Water Requirements 


WACJV has proposed a water treatment plant to treat all mine water generated by mining operations.  


The treated water will be used to satisfy operational water requirements wherever possible, thereby 


minimising the Project’s reliance on external water supplies.  However, the Project will require potable 


water from the municipal water supply for some applications.  The requirement for external water 


peaks at 52 ML/year in Year 1 of the Project.  The requirement for potable water ranges from 


20 ML/year to 49 ML/day for the remainder of the Project duration.   


 


Water Discharges 


 


Treated water will be reused onsite for operational purposes wherever possible.  It is predicted that 


there will be a surplus of treated water (i.e. more water than necessary for operational activities). In 


accordance with the recommendations of the PAC (2014), surplus treated water will be provided to the 


Central Coast water supply scheme to compensate for predicted impacts to catchment yield as a 


result of subsidence. Surplus treated water will be provided to the water supply scheme during the 


period of subsidence impacts to the alluvial aquifers. The remaining surplus treated water is proposed 


to be discharged to Wallarah Creek.   


 


The discharges to Wallarah Creek are predicted to peak in Year 7. Depending on the climatic 


conditions in that year, the volume of discharge may range from 50 ML/year in a median rainfall year 


to more than 500 ML/year under very wet conditions. This represents an increase in the flow volumes 


in Wallarah Creek of approximately 2% in wet conditions and 3% in dry conditions.  The quality of 
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treated mine water would be comparable to the background water quality of the receiving waters 


within Wallarah Creek. Discharges would be subject to quantity and quality limits implemented through 


an Environment Protection Licence (EPL) to be issued by the Environmental Protection Authority 


under the Protection of the Environment Operations Act 1997. 


 


WACJV will prepare and implement a Surface Facilities Water Management Plan (SFWMP) in 


consultation with DPI Water and EPA, which includes details about the proposed monitoring and 


management measures. 


 


Wallarah Creek does not form part of the Central Coast water supply scheme.  The surface facilities 


are located outside of the drinking water catchment.  


 


The water treatment plant will produce brine as a byproduct of the reverse osmosis process.  In the 


first 14 years of the Project, the brine will be dewatered to produce a partly dried salt mixture. 


Approximately, 52,590 m
3
 of salt will be produced during this period.  The salt mixture will be stored in 


the underground sump. From Year 14 onwards, the brine will be stored within the goafs of completed 


longwall panels. The brine volumes requiring storage underground are predicted to range from 


approximately 18 ML/year to 25 ML/year. By storing the salt mixture and brine in the underground 


workings, the salts are essentially being returned to their place of origin.   


 


The salt that is proposed to be stored underground will ultimately migrate towards the surface. The 


velocity of migration is predicted to be extremely slow, resulting in a travel time of more than 8,000 


years before any increase in salinity might be observed near the surface.  The salts would re-emerge 


at the outcrops of coal measures, which is already a natural source of upwelling saline groundwater.   


 


The post-mining recovery of water levels and pore pressures is also predicted to be extremely slow. 


As a result, the underground mine is predicted to behave as a groundwater sink for at least 500 years 


after mining, which would inhibit the highly saline brine from migrating outwards from the mine 


workings. Due to the high density of the salt mixture and the very slow rate of groundwater recovery, 


the storage of brine and salt is not predicted to have any measurable impacts on water quality. 


 


WACJV will prepare a Brine Treatment Management Plan, in consultation with EPA and DPI Water, as 


part of its Water Management Plan prior to construction of the surface facilities.  The Brine Treatment 


Management Plan will provide further quantification of the volumes of salt and brine, and the proposed 


mitigation and management measures. 


 
Forestry Production  


 


The Project will result in up to 3.2 ha of clearing in the Wyong State Forest for the construction and 


operation of the Western Ventilation Shaft. WACJV has committed to a range of appropriate mitigation 


and management measures and calculated compensation arrangements, based on its consultations 


with the NSW Forestry Corporation. 


 


Agricultural Production   


 


The main agricultural land uses overlying the Extraction Area are turf farming, beef cattle 


grazing/breeding and equine breeding, training and agistment. The Agricultural Impact Statement 


(AIS) predicts that there would be potential subsidence impacts on one turf farm for up to 2 years 


(occurring no earlier than 22 years into the Project). However, the AIS considers that the subsidence 


impacts could be mitigated and/or remediated (after subsidence has settled) through re-levelling of the 


land, such that the farm could return to pre-mining conditions.  


 


These impacts will be managed under the Extraction Plan and any required compensation to the 


affected farmer would be dealt with through either the requirements of consent, or the compensation 


provisions in the Mining Act 1992. 
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There may also be minor loss of agricultural value from the cleared land required for the surface 


facilities and the biodiversity offset areas.  


 
Local Water Supply Scheme  


 


The Project has been designed to minimise impacts to surface water and groundwater systems. 


Groundwater modelling has shown that effects on the alluvial groundwater system will be minor and 


transient. The Extraction Area of the Project covers only a small percentage of the entire combined 


Central Coast Water Supply (CCWS) catchment area.   


 


Nevertheless, there will be some loss of water from the CCWS catchment area. Water in this 


catchment is managed under Water Sharing Plans (WSPs) and there is a market for shares of 


available water (transferable licences). The WACJV has purchased some of these shares and would 


have access to others sufficient to account for all of its impacts on water resources. In addition, to 


ensure no net impact on water availability in the catchment under all climatic conditions, WACJV will 


provide water to CCWS to offset the potential impacts on catchment yield. As explained above, there 


is expected to be a surplus of treated water in most years of the Project. The surplus treated water can 


be supplied to the water supply scheme.   


 


Flooding  


 


Subsidence has the potential to alter local aspects of topography within a floodplain by creating small 


ridges and swales, which in turn can alter local flood flow directions and speeds. However, more 


generally (i.e. across the whole floodplain), subsidence results in lower actual flood levels, as the 


same amount of water is carried across a lowered landscape. Even so, flood depths would increase 


within subsided areas, insofar as it now represents a ‘pond’ within the overall landscape. 


 


The Flood Impact Assessment (FIA) predicts that flood behaviour in the Yarramalong Valley, would 


not change significantly as a result of subsidence. Only one residence would experience an increase 


in flood depth, which would be minor (0.17 m) and below the existing floor level of the dwelling. There 


would also not be any significant access interruptions due to flooding impacts in the Yarramalong 


Valley. 


 


In the Dooralong Valley, the FIA predicts a number of changes to flood behaviours. Overall, an 


additional 33.2 ha of land is expected to be flooded during a 100 year ARI event, however, 4.9 ha of 


land would no longer be inundated, resulting in a net increase in inundation of approximately 28.3 ha. 


 


Of the 88 structures located within the floodplains of the Yarramalong and Dooralong Valleys, 36 


dwellings are expected to be beneficially affected and 33 are expected to be adversely affected. Four 


of the 33 adversely affected residences are not currently subject to flooding. An additional 15 roads 


and bridges are predicted to be affected by flood impacts, which would affect access to residences by 


increasing the period of inundation.  


 


WACJV has committed to mitigation and management measures to prevent or reduce impacts to 


properties that are adversely affected by mining-induced flood impacts. These measures can include 


house raising, house relocation, flood proofing, compensation or acquisition.  


 


The FIA has also identified measures to ensure that roads are altered to prevent adverse flood 


impacts include raising bridges, raising low sections of roads, and improving the hydraulic capacity of 


channels in some locations. 


 


The proposed rail spur will require bridge and culvert crossings of Spring Creek (and its tributaries).  


These crossings will be located immediately downstream of the bridges for the Main Northern Rail 


Line.  The proposed bridges for the rail spur will result in minor impediment of flows.  Under a 1 in 100 
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year flood scenario, water levels are predicted to increase by 0.01 m and 0.03 m at the locations of the 


two proposed bridges.  The increases in flood levels are less than the available freeboard, so the 


Project will not result in inundation of the Main Northern Rail Line during a 1 in 100 year flood event.   


 


The Water Management Plan which must be prepared as part of any Extraction Plan, will include a 


program to monitor flooding (including updated flood modelling); minimise, manage and mitigate flood 


impacts on residences, private properties, roads and other infrastructure. If mitigation measures are 


not reasonable or feasible, the property owner will be appropriate compensated. 


 


Air quality  


 


The Project is an underground mine with minimal coal processing.  As a result, the Project is unlikely 


to lead to any significant particulate emissions (as would be expected from an open cut mine). The 


primary sources of dust emissions would be from coal stockpiles, coal transfers by conveyor, coal 


loading and rail movements. WACJV has committed to a variety of management measures including 


fixed water sprays on all stockpiles, wind shielding of conveyors, belt cleaning and spillage 


minimisation, a variable height stack and a telescopic chute with water sprayers. WACJV has 


committed to augmenting the existing air quality monitoring network with a continuous monitor at a 


location representative of receivers that may experience short term elevated dust concentrations. 


 


The Air Quality and Greenhouse Gas Assessment (AQGHGA) found that annual average dust 


deposition and concentrations of particulate matter (PM) would be within the relevant air quality 


criteria.  There are occasionally days where background concentrations are higher than the criteria for 


24-hr average PM concentrations.  The Project will not result in any additional days where the 


cumulative PM concentration exceeds the criteria for 24-hr average PM concentrations.   


 


Particulate emissions during construction are estimated to be less than emissions during operations.  


Given that air quality impacts during operations are predicted to be within the relevant criteria, the 


emissions during construction are also expected to comply with the relevant criteria.  Emissions from 


rail haulage are also predicted to be below levels that are known to cause adverse impacts on 


amenity.   


 


The AQGGA predicts that one privately-owned receiver in the vicinity of the Buttonderry Site is 


predicted to experience odour impacts above the most stringent assessment criterion of 2 odour units 


(OU). However, this criterion is the level that is considered to be acceptable for a whole population 


and an isolated and occasional level of 3 OU at one privately-owned receiver is not likely to cause any 


significant adverse impact, especially given that there is likely to be existing odours from WSC’s 


nearby Buttonderry waste facility.   


 


An assessment of health risks associated with the predicted air quality impacts, including risks of lung 


cancer, heart disease and other respiratory diseases calculated that the predicted statistical increases 


resulting from the Project would be negligible.  


 


An Air Quality and Greenhouse Gas Management Plan (AQGGMP) will be prepared in consultation 


with EPA and NSW Health, which would ensure that best practice management measures are 


undertaken and that appropriate Trigger Action Response Plans (TARPs) are developed.   


 


Noise and Vibration 


 


Construction Noise and Vibration 


Construction noise was assessed in accordance with the Interim Construction Noise Guideline (ICNG). 


The ICNG prescribes Construction Noise Management Levels (CNMLs) for Standard Hours and Work 


Outside Standard Hours.  The noise model predicts exceedances of the CNMLs for Standard Hours at 


three private residences (P14, P15 and P16).  The CNMLs for Work Outside Standard Hours are also 


predicted to be exceeded at these three residences, as well as at residence P13.  Work Outside 
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Standard Hours will generally be kept to a minimum. These residences are located in the vicinity of the 


proposed rail spur. Private residences near other areas of the Tooheys Road Site and the Buttonderry 


Site are not expected to experience any exceedances of the CNMLs.   


 


The mobile plant used during construction will generate ground vibration. The vibration levels 


generated by the Project are predicted to be within the criteria for structural damage and human 


comfort.   


 


A Construction Noise and Vibration Management Plan will be developed to manage the predicted 


short term exceedances of the CNMLs.  


 


Operational Noise 


Operational noise was assessed in accordance with the Industrial Noise Policy.  Noise levels that are 


3-5 dBA above the Project Specific Noise Criteria (PSNC) are categorised as ‘moderate’ impacts.  


Three private residences (P14, P15 and P16) are predicted to experience moderate impacts.  


Moderate impacts will require acoustic treatment of the affected residences, but do not give rise to any 


acquisition requirements.   


Noise levels that are up to 2 dBA above the PSNC are categorised as ‘negligible’ impacts.  There are 


67 lots in South Wyee that are predicted to experience negligible impacts.  There is no management 


action required for negligible impacts.  Noise levels at all other private residences in the vicinity of the 


Project are predicted to comply with the PSNC.   


 


WACJV has adopted a number of noise controls to limit intermittent noise sources.  As a result, the 


Project is not expected to result in any exceedances of the sleep disturbance criteria.   


 


The additional train movements generated by the Project are predicted to increase the LAeq, 24 hour noise 


levels on the Main Northern Rail Line by up to 1.6 dBA.  The criteria for LAeq, 24 hour (60 dBA) is 


predicted to be satisfied at distances of greater than 70 m from the rail line.  The Project is not 


expected to increase the existing LAmax noise levels.   


 


Road Traffic Noise 


Road traffic noise generated by the Project is predicted to be within the criteria for road traffic noise. 


Construction of the rail spur will occur in close proximity to residences P14 and P15 along Thompson 


Vale Road. To reduce the vehicle movements in the vicinity of these residences, construction 


personnel will be transported by bus to the site of the proposed rail spur.  In addition, WACJV has 


committed to establishing a leading practice noise monitoring network surrounding the Tooheys Road 


and Buttonderry Sites, including real time noise monitors. 


 


Ecology and Biodiversity  


 


Terrestrial 


The Ecological Impact Assessment (EIA) calculated that approximately 75.2 ha of vegetation 


(including 10.5 ha of Endangered Ecological Communities) would be directly impacted as a result of 


the Project. The affected vegetation consists of remnant and regenerating woodland communities and 


large areas of open grassland. This is a reduction in ecological impacts compared to the previous 


application described in the EIS. 


 


To mitigate residual impacts to biodiversity values, an area of 259.8 ha is proposed to be conserved 


as ecological offsets.  The offset areas contain 207.0 ha of existing native vegetation (including 


82.8 ha of EEC).  


 


Aquatic 


There is potential for subsidence-related ponding as longwalls progress beneath the floodplains of the 


major watercourses. However, this is unlikely to have a significant additional impact on aquatic 
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species due to the existing variability in stream geomorphology and flows. Further, the project’s mine 


plan provides for a significantly attenuated subsidence profile which mitigates this ponding risk. 


 


WACJV has committed to ongoing monitoring to identify mining-related ponding events and the 


implementation of appropriate adaptive management measures, such as drainage or re-levelling. 


 


A Biodiversity Management Plan will be prepared in consultation with OEH, which would ensure that 


adequate aquatic ecology monitoring would be undertaken and that appropriate Trigger Action 


Response Plans (TARPs) are developed. 


 


Subsidence Impacts on GDEs and Threatened Frog Species 


The EIA identified four potential Groundwater Dependent Ecosystems (GDEs) within the Subsidence 


Impact Limit, including 239.2 ha of Coachwood-Crabapple rainforest, 28 ha of Woollybutt-Paperbark 


sedge forest, 1.2 ha of Phragmites australis and Typha orientalis wetland and 0.7 ha of Swamp 


Mahogany forest. These are all listed as Endangered Ecological Communities (EECs). There are six 


threatened frog species that have the potential to occur within the Project Boundary.   


 


It is likely that there would be temporary, localised changes to the water table levels, particularly in 


elevated areas where subsidence-induced tilts are predicted to be highest. However, it also considers 


that there would not be any significant impacts on GDEs, given the low permeability of the alluvial 


materials, the low reliance on the water table in elevated areas and the rapid recharge from rainfall. 


 


A Water Management Plan will be prepared as part of an Extraction Plan which will consider potential 


impacts on GDEs and other riparian vegetation, and describe how the relevant performance criteria 


would be met. This Plan will be prepared in consultation with DPI Water and OEH, and approved by 


the Department of Planning and Environment prior to longwall mining.   


 


Aboriginal Heritage 


 


The Aboriginal Cultural Heritage Assessment (ACHA) identified a total of 11 sites of Aboriginal 


heritage significance, of which only one would be directly impacted by construction of the surface 


facilities and five may be subject to subsidence impacts.  


 


The ACHA found that one open artefact scatter (WC-OS2) will be directly impacted by the Project.  


This artefact scatter is of low archaeological and aesthetic significance because the distribution, low 


density and nature of the items reflect a random scatter, rather than a concentrated site. Nevertheless, 


WACJV has committed to protecting this scatter as much as practicable through fencing and other 


management strategies. An Aboriginal Cultural Heritage Management Plan (ACHMP) will be prepared 


for approval prior to construction. In addition to the ACHMP, WACJV has committed to preparing a 


Land Disturbance Protocol, which would include appropriate induction information for employees and 


contractors involved in ground disturbing works. 


 


Five axe grinding groove sites are located within the Subsidence Impact Limit.  It is difficult to 


definitively predict the impacts of subsidence on Aboriginal heritage sites. However, the Subsidence 


Predictions and Impact Assessments found that it is unlikely that the five axe grinding groove sites 


would be affected by surface subsidence. A performance criterion requiring no greater than negligible 


subsidence impacts or environmental consequences on these sites is proposed. A Heritage 


Management Plan to address any potential subsidence impacts (as a component of the Extraction 


Plan), will be prepared in conjunction with OEH and local Aboriginal stakeholders, and approved prior 


to any longwall extraction of coal. 


 


Historic Heritage 


 


The Historic Heritage Assessment (HHA) identified 32 sites with potential historic heritage value. 


However, through ground-truthing, it found that nine of these had no heritage value. The HHA found 
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that none of 23 sites possessing historic heritage value will be directly impacted (i.e. through 


disturbance).  Four items of local heritage significance are located within the Subsidence Impact Limit. 


A performance criterion requiring no greater than negligible loss of heritage value has been proposed. 


A Heritage Management Plan (as a component of the Extraction Plan) will be prepared prior to any 


longwall mining. The Heritage Management Plan will provide details of mitigation and management 


measures to ensure that such a criterion is met. 


 


Traffic and Transport  


 


The designs of the access points at the Tooheys Road Site, Buttonderry Site and Western Shaft Site 


have taken road safety into consideration.  


 


The peak construction period (Year 2 of the Project) is expected to generate 600 two-way trips per day 


at the Tooheys Road Site and 300 two-way trips per day at the Buttonderry Site. The peak operational 


period (Year 12) is expected to generate 500 two-way trips per day at the Tooheys Road Site and 42 


two-way trips per day at the Buttonderry Site. 


 


The ability of each of the key intersections to cater for existing and future traffic forecasts was 


investigated using the SIDRA software modelling package. While there are various intersections that 


would not perform at acceptable levels during peak times, this is primarily due to overall peak traffic 


volumes. The contribution of the Project is very low, with a maximum of 4.6% during construction and 


0.9% during operation. 


 


There are a number of approved and proposed developments in the area surrounding the surface 


facilities sites, including the Woolworths Retail Facility, Wyong Employment Zone and Warner 


Industrial Park. These approvals and background growth rates will force many of the intersections in 


the area to perform or continue to perform at unacceptable levels in the future. The Project alone is 


not responsible for the predicted poor performance at these intersections, as the contribution of the 


Project to traffic volumes is minor.  


 


A Traffic Management Plan will be prepared in consultation with RMS and WSC, including details 


about WACJV’s contribution to mitigation measures for road network deficiencies. 


 


Rail Transport 
 


The main rail network to the coal export terminals at Newcastle is managed by ARTC, while the rail 


network from Wyong to Newcastle (Main Northern Rail Line) is managed by RailCorp. The Project 


would occur at the same time as the Northern Sydney Freight Corridor (NSFC) Stage 1 project, which 


aims to improve capacity and reliability for freight trains on the Main Northern Rail Line between 


Sydney and Newcastle. 


 


The EIS and Amendment Document predict that the Project will require up to 4 train movements per 


day, which is within the line’s capacity for a maximum of 6 trains per day. RailCorp (part of TfNSW) 


and ARTC have both been consulted over the Project and have no residual concerns. 


 


Visual Amenity  


 


Visual impacts of the Project can potentially arise from the Tooheys Road Site, the Buttonderry Site 


and Western Ventilation Shaft. The Visual Impact Assessment (VIA) concluded that the visual impacts 


associated with the Tooheys Road Site would be generally restricted to motorists on the M1 Motorway 


and Motorway Link Road, and commuters on the Main Northern Rail Line. Motorists and train 


commuters will be exposed to views of the Project for very short periods of time. Due to the short 


fleeting views, the visual impact rating for motorists and train commuters is ‘Moderate’.   
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Two private residences would have limited views of the top of the coal stockpile. WACJV has 


committed to landscape mitigation measures around the perimeter zones of the site and additional 


measures at the two residences if requested by affected landowners.  


 


The Buttonderry Site would not be visible from adjoining private properties due to screening provided 


by vegetation and topography. The Buttonderry Site may be visible from parts of the proposed Wyong 


Employment Zone (WEZ).  However the visual character of the site would be light industrial, which is 


similar to the character of the WEZ.   


 


The Western Ventilation Shaft is not predicted to give rise to any adverse visual impacts.   


 


Greenhouse Gas Generation 


 


The Greenhouse Gas (GHG) assessment calculates direct and indirect GHG emissions associated 


with the Project, including ‘Scope 1’ emissions (i.e. direct GHG emissions from sources controlled by 


WACJV), ‘Scope 2’ emissions (i.e. indirect emissions associated with the import of electricity for use 


by the Project) and ‘Scope 3’ emissions (i.e. other indirect emissions, such as those associated with 


the downstream combustion of the product coal).  The assessment indicates that the vast majority 


(97.8%) of the total GHG emissions generated as a consequence of the Project are those associated 


with the downstream burning of the product coal for energy production purposes (Scope 3 indirect 


emissions). These are not relevant to a CBA of a mining project (NSW Government 2015b).  


 


The predicted Scope 1 and Scope 2 GHG emissions over the Project life are shown in  
Table 2.1.   


 


Table 2.1 -  


Predicted Greenhouse Gas Emissions 
Class of Emissions Quantity of Emissions (t CO2-e) 


Scope 1 4,643,046 


Scope 2 1,061,992 


 


 


It must be noted that if the Project was not allowed to proceed, the resultant gap in the thermal coal 


supply would be almost certainly filled by another coal resource, sourced either from elsewhere in 


NSW, Australia or overseas. In other words, preventing GHG emissions from the Project would not 


result in any decrease in global CO2 emissions. This point illustrates the reality that the key response 


to the issue of climate change needs to be made at a national and international policy or strategic 


planning level, rather than as part of a project assessment process in NSW. 


 


The EIS and Amendment Document propose a number of GHG mitigation measures, including using 


low-sulphur diesel fuel for mobile equipment, installing energy efficient appliances (e.g. lighting and 


hot water) and undertaking enclosed flaring of mine drainage gas (i.e. methane). WACV has also 


committed to undertaking an options study for methane capture and utilisation within three years of the 


commencement of longwall mining. 


 


WACJV will implement all reasonable and feasible measures to minimise the direct release of GHGs, 


and prepare an AQGGMP describing the measures to be implemented to minimise the release of 


GHG emissions.  


 


Public Infrastructure 
 
No additional public infrastructure will be utilised by the Project apart from road and rail requirements 


outlined above.  
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2.3 Other Mitigation Measures 
 


WACJV proposes to work in partnership with local government and the local community to maximise 


the benefits and minimise the impacts of the Project as far as possible. In this respect, a range of 


general and specific economic impact mitigation and management measures are proposed and would 


include: 


 


Potential Environmental, Cultural and Social Impacts 


 A range of measures to mitigate, offset and compensate for potential environmental, cultural and 


social impacts of the Project, as summarised above and described in the EIS and Amendment 


Document.  


 


Local employment, training and engagement 


 WACJV will ensure that preference is given to local employees.  


 WACJV will provide ongoing training and certification opportunities for local community members 


to ensure they have the necessary skills to work in mining. 


 WACJV will actively engage with the local community and affected individuals and groups and 


address any complaints and feedback on mining operations. 


 As part of a formal agreement with Guringai Tribal Link Aboriginal Corporation (Guringai) which 


also features training and education for local Indigenous youth and support for Indigenous 


businesses, the Project has committed to a 10% Indigenous employment target during operations. 


 


Potential Business Impacts 


 WACJV will use local or regional contractors and suppliers where this presents a cost effective 


and feasible option. 
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3 ECONOMIC ASSESSMENT METHODS 


 
3.1 Introduction 


 
The economic methods used to assess the Project and its impacts (as summarised in Section 2) are 


outlined below.  


 
3.2 Cost Benefit Analysis 


 
3.2.1 Background 
 


Economic impact assessment (EIA) is primarily concerned with identifying changes in aggregate 


community welfare, associated with alternative resource use patterns. CBA is the standard technique 


applied to estimate these wealth changes.  


 


CBA has its theoretical underpinnings in neoclassical welfare economics. CBA applications in NSW 


are guided by these theoretical foundations as well as NSW Treasury (2007). CBA applications within 


the NSW EIA framework are further guided by the NSW Government (2015) Guidelines for the 


economic assessment of mining and coal seam gas proposals.  


 


CBA is concerned with a single objective of the EP&A Act and governments, i.e. economic efficiency.  


It provides a comparison of the present value of aggregate benefits to society, as a result of a project, 


policy or program, with the present value of the aggregate costs. These benefits and costs are defined 


and valued based on the microeconomic underpinnings of CBA. In particular, it is the values held by 


individuals in the society that are relevant, including both financial and non-financial values. Provided 


the present value of aggregate benefits to society exceed the present value of aggregate costs (i.e. a 


net present value of greater than zero), a project is considered to improve the well-being of society and 


hence relative to the ‘without Project’ scenario is desirable from an economic efficiency perspective.  


 


3.2.2 Definition of Society 
 


CBA includes the consideration of costs and benefits to all members of society i.e. consumers, 


producers and the broader society as represented by the government.  


 


The most inclusive definition of society includes all people, no matter where they live or to which 


government they owe allegiance too (Boardman et al. 2001). However, in practice most analysts 


define society at the national level based on the notion that the citizens of a country share a common 


constitution that sets out fundamental values and rules for making collective choices and that the 


citizens of other countries have their own constitutions that make them distinct societies (Boardman et 


al. 2001). 


 


While most applications of CBA are performed at the national level, "to incorporate national 


distinctions in a CBA is far easier said than done. Thus many CBAs end up estimating the net benefits 


for global society, if only implicitly" (Bureau of Transport Economics 1999, p. 2).  


 


With respect to the application of CBA in relation to coal mining and coal seam gas proposals, NSW 


Government (2015) guidelines define the public interest, and hence society, as the households of 


NSW. The DGRs for the Project also refer to the requirement to provide "a detailed assessment of the 


costs and benefits of the development as a whole, and whether it would result in a net benefit for the 


NSW community". 


 


Consequently, the CBA is initially undertaken from a global perspective i.e. including all the costs and 


benefits of a project, no matter who they accrue to, and then truncated to assess whether there are net 


benefits to Australia and NSW.  
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3.2.3 Definition of the Project Scope  


 


The definition of the project for which approval is being sought has important implications for the 


identification of the costs and benefits of a project. Even when a CBA is undertaken from a global 


perspective, and includes costs and benefits of a project that accrue outside the national border, only 


the costs and benefits associated with the defined project are relevant. For mining projects, typically 


only the costs and benefits from mining and delivery to port, are relevant. 


 


Mine products are intermediate goods i.e. are inputs to other production processes such as steel 


manufacturing or electricity generation. However, these other production processes themselves 


require approval and, in CBA, would be assessed as separate projects (NSW Treasury, 2007). The 


definition of the Project, including its impacts and mitigation measures, is summarised in Section 2.      


 


3.2.4 Net Production Benefits  


 


CBA of mining projects invariably involves a trade-off between: 


 


 The net production benefits of a project to society including royalties, company tax and net 


producer surplus and any economic benefits to existing landholders, workers, and suppliers; and 


 The environmental, social and cultural impacts including net public infrastructure costs.   


 


Net production benefits can be estimated based on market data on the projected financial
5
 value of the 


resource less the capital and operating costs of projects, including opportunity costs of capital and land 


already in the ownership of the proponent. This is normally based on commercial-in-confidence data 


provided by the proponent. Production costs and benefits over time are discounted to a present value.  


 


3.2.5 Environmental, Social and Cultural Impacts 


 


The consideration of externality impacts in CBA relies on the assessment of other experts contributing 


information on the biophysical impacts. The EIA process results in detailed (non-monetary) 


consideration of the environmental, social and cultural impacts of a project and the proposed means of 


mitigating the impacts. 


 


At its simplest level, CBA may summarise the consequences of the environmental, social and cultural 


impacts of a project (based on the assessments in the EIS), for people’s well-being. These 


qualitatively described impacts can then be considered alongside the quantified net production 


benefits, providing important information to the decision-maker about the economic efficiency trade-


offs involved with a project. 


 


At the next level of analysis, attempts may be made to value some of the environmental, social and 


cultural impacts. These environmental, social and cultural impacts generally fall into three categories, 


those which: 


 


 Can be readily identified, measured in physical terms and valued in monetary terms; 


 Can be identified and measured in physical terms but cannot easily be valued in money terms; 


and 


 Are known to exist but cannot be precisely identified, measured or valued (NSW Treasury, 2007). 


 


Impacts in the first and second category can potentially be valued in monetary terms using benefit 


transfer or, subject to available resources, primary non-market valuation methods. Benefit transfer 


involves using information on the physical magnitude of impacts and applying per unit value estimates 


obtained from non-market valuation studies undertaken in other contexts.  


 


                                            
5
 In limited cases the financial value may not reflect the economic value and therefore it is necessary to determine a shadow 


price for the resource. 
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Primary non-market valuation methods include choice modelling and the contingent valuation method 


where a sample of the community is surveyed to ascertain their willingness to pay to avoid a unit 


change in the level of a biophysical attribute. Other methods include the property valuation approach 


where changes in environmental quality may result in changes in property value. 


  


In addition to biophysical externalities, payments to landholders or workers over and above their 


opportunity cost can represent an economic benefit to landholders and workers, respectively. Where 


this occurs it can be estimated using market data on payments to be made and opportunity costs. 


 


Where a project imposes a cost on public infrastructure in excess of payments made for that 


infrastructure, there is an additional social cost for inclusion in CBA. These costs can potentially be 


estimated based on analysis of infrastructure costs and payments.  


 


In attempting to value the impacts of a project on the well-being of people, there is also the practical 


principle of materiality. Only those impacts which are likely to have a material bearing on the decision 


need to be considered in CBA (NSW Government, 2012). NSW Government (2012) suggests that 


values that are less than 5% of the quantified net present value of a project are unlikely to be material. 


Where benefits and costs cannot be quantified, these items should be included in the analysis in a 


qualitative manner (NSW Treasury, 2007; NSW Government, 2015).  


 


The principle of proportionality also applies to CBA, and so the scope of Economic Impact Assessment 


will need to be tailored to reflect the scale of a project.  


 


3.2.6 Consideration of Net Social Benefits 


 


The consideration of the net social benefits of a project combines the value estimate of net production 


benefits and the qualitative and quantitative estimates of the environmental, social and cultural 


impacts.  


 


In combining these considerations, it should be noted that the estimates of net production benefits of a 


project generally includes accounting for costs aimed at mitigating, offsetting or compensating for the 


main environmental, social and cultural impacts. This includes the costs of purchasing properties 


adversely affected by noise and dust, providing mitigation measures for properties moderately 


impacted by noise and dust or experiencing visual impacts, the costs of providing ecological offsets, 


the cost of purchasing groundwater and surface water entitlements in the water market and the costs 


of public infrastructure impacts. Including these costs in the capital and operating costs of a project 


effectively internalises the respective and otherwise, non-monetary environmental, social and cultural 


costs of a project, because by including these costs, often larger social costs are minimised or 


avoided. To avoid double counting of impacts, only residual impacts, after mitigation, offset and 


compensation, require additional consideration.  


 


Even when no quantitative valuation is undertaken of the environmental, social and cultural impacts of 


a project, the threshold value approach can be utilised to inform the decision-maker of the economic 


efficiency trade-offs. The estimated net production benefits of a project provides the threshold value 


that the non-quantified environmental, social and cultural impacts of a project (based on the 


assessments in the EIS), after mitigation, offset and compensation by the proponent, would need to 


exceed for them to outweigh the net production benefits. 


 


Where the main environmental, social and cultural impacts of a project are valued in monetary terms, 


stronger conclusions can be drawn about the economic efficiency of a project i.e. the well-being of 


society. 
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Any other residual environmental, cultural or social costs that remain unquantified in the analysis
6
 can 


also be considered using the threshold value approach. The costs of these unquantified 


environmental, cultural and social impacts would need to be valued by society at greater than the 


quantified net social benefit of a project to make it questionable from an economic efficiency 


perspective.   


  


3.2.7 Consideration of the Distribution of Costs and Benefits 


 
While CBA, undertaken at different scales, can provide qualitative and quantitative information on how 


costs and benefits are distributed, welfare economics and CBA are explicitly neutral on intra and 


intergenerational distribution of costs and benefits. There is no welfare criterion in economics for 


determining what constitutes a fair and equitable distribution of costs and benefits. Judgements about 


intra and intergenerational equity are subjective and are therefore left to decision-makers.  


 


Nevertheless, it should be noted that the costs and benefits in CBA are defined and valued based on 


the values held by individuals in the current generation. There is no way to measure the value that 


future generations hold for impacts of current day projects as they are not here to express it. However, 


as identified by Boardman et al., (2001) this is not considered a serious problem for CBA because: 


 


 Few policies involve impacts that only appear in the far future. Consequently, the willingness to 


pay of people alive today can be used to predict how future generations will value them; 


 Most people alive today care about the well-being of their children, grandchildren and great 


grandchildren, whether or not they have yet been born. They are therefore likely to include the 


interests of these generations to some extent in their own valuations of impacts. Because people 


cannot predict with certainty the place that their future offspring will hold in society, they are likely 


to take a very broad view of future impacts; and 


 Discounting used in CBA also reduces the influence of costs and benefits that occur a long way 


into the future.  


 


Furthermore, increased wealth (e.g. royalties and taxes) generated by projects that have a net benefit 


to the current society can be used to improve the services (e.g. health, school and community 


services) and environment (e.g. protected areas) that are passed on to future generations.  


 


As identified by the Productivity Commission (2006), a policy option that provides the highest net 


benefit, as indicated by CBA, would also be consistent with the principles of ecologically sustainable 


development. 


 


3.2.8 Consideration of other Objectives of Government 


 


CBA does not address other objectives of the EP&A Act and governments. Decision-makers therefore 


need to consider the economic efficiency implications of a project, as indicated by CBA, alongside the 


performance of a project in meeting other conflicting goals and objectives of the  


EP&A Act and government policy more widely. 


 


                                            
6
 Including potential impacts that were unknown at the time of the preparation of the EIS or arise during the EIA process due to 


differences in technical opinions. 
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3.2.9 Key steps in Cost Benefit Analysis 


 


The key steps in CBA are summarised in Box 1.  


 


Box 1: Key steps in a CBA 


Step 1: Establish the base case against which to assess the potential economic, social and environmental 
impacts of changes due to the project.  


Step 2: Define the project including all significant inputs required to achieve the project’s objectives.  


Step 3: Quantify the changes from the base case resulting from the project. This will focus on the incremental 
changes to a range of factors (for example, environmental, economic, social) resulting from the project.  


Step 4: Estimate the monetary value of these changes and aggregate these values in a consistent manner to 
assess the outcomes. Where market prices exist, they are a starting point for valuations of both outputs and of 
inputs used for production. For non-market goods, as for many environmental impacts and some social impacts, 
the aim is to value them as they would be valued in monetary terms by the individuals who experience them.  


Step 5: Estimate the Net Present Value (NPV) of the project’s future net benefits, using an appropriate discount 
rate.  


Step 6: Undertake sensitivity analysis on the key range of variables, particularly given the uncertainties related 
to specific benefits and costs.  


Step 7: Assess the distribution of costs and benefits across different groups.  


Step 8: Report CBA results, including all major unquantified impacts so the appraisal addresses and 
incorporates all material relevant to the decision maker.  


Source: NSW Government (2015) 


 


Section 4 reports on the CBA of the Project based on the financial, technical and environmental advice 


provided by WACJV and its’ specialist consultants.   


 


3.3 Local Effects Analysis  
 


3.3.1 Introduction  
 


LEA aims to address the consequences of the proposal in its "locality" as required by Section 79C of 


the EP&A Act. It is intended to complement CBA by translating effects at the NSW level to impacts on 


the communities located near the project site. It also provides additional information to describe 


changes that are anticipated within a locality, such as employment changes. LEA is intended to inform 


the scale of change rather than being representative of costs and benefits to the local community.  


 


For the purpose of a LEA the locality is defined as the Statistical Area Level 3
7
 (SA3) that contains the 


proposed project. The relevant population group is defined as those people ordinarily resident in the 


locality at the time of the proposal.  


 


The local effects required to be analysed in a LEA are: 


 


 local employment and income effects 


 other local industry effects, for example on suppliers; and 


 environmental and social change in the local community.  


  


3.3.2 Direct Effects Relating to Local Employment  


 
The guidelines (NSW Government 2015) prescribe that only employment of people ordinarily resident 


in the region at the time of the proposal should be included in the initial estimation of direct local 


employment increases.
8
  


                                            
7
 In this case the Gosford, Wyong and Lake Macquarie LGAs have been chosen to represent the locality. 


8
 Employment filled by those migrating into a region to live are excluded as are jobs filled by those who reside outside the 


region. 
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The guidelines assume that these people would otherwise be employed in the region and so the 


increased disposable wages for the region as a result of a project is the difference between the 


average net income of these people in the mining industry and the average net income in other 


industries.
9
  


 


The incremental full time equivalent direct employment from a project to the locality is estimated as the 


increase in net income divided by the average net income in the mining industry. 


 


The aim of this approach is to gauge the incremental impacts for existing residents of the locality. 


However, as a direct measure of regional employment and wages for existing residents, LEA is likely 


to understate effects because it assumes that: 


 


 existing local residents employed by a project are already employed in the region i.e. they are not 


unemployed or coming from new participants in the labour force; 


 jobs vacancies in the region created by those filling the positions in a project remain unfilled for the 


duration of the project i.e. it essentially assumes that the regional economy and the wider 


Australian economy is at full employment. Refer to Attachment 3 for a discussion of the trickle-


down effect and a comparison to input-output (IO) analysis. 


 


From a regional economy perspective (rather than focused on existing residents) it is also likely to 


understate effects since it does not take into account the income spending of those who migrate into 


the region and are employed by the project.  


 
3.3.3 Estimating Effects Related to Non-labour Project Expenditure 


 
In addition to the incremental direct regional employment and wages generated by a project, the other 


major economic effect will be expenditure in the region on other, non-labour inputs. These can be 


estimated for construction and operation phases of a project. Identified local expenditure may not all 


accrue to the region, particularly for margin sectors such as wholesale and retail trade purchases 


where only the margin would accrue to the regional business entities unless products are also 


manufactured locally.  


 


3.3.4 Second Round/Flow-on Effects 
 


The guidelines (NSW Government 2015) identify that flow-on effects can also be extremely important 


for local communities and should therefore also be considered either qualitatively or using techniques 


such as IO analysis or computable general equilibrium (CGE) modelling (suitable for larger projects), 


provided the assumptions and limitations of the methods are identified. As well as being supported in 


the NSW Government Guidelines (2015) for Economic assessment of mining and coal seam gas 


proposals, IO analysis is identified by the World Bank economist Mustafa Dinc (2015) as providing a 


solid framework to analyse the interdependence of industries in an economy and one of the most 


widely used tools in regional economic analysis. The method is further supported by independent peer 


reviews (commissioned by the NSW Department of Planning and Environment) of economic 


assessments of mining proposals. A comparison of IO analysis and CGE modelling is provided in 


Attachment 4. This Attachment also provides a detailed response to the criticisms that have been 


inappropriately levelled against the IO methodology. 


 


                                            
9
 Wages paid to those migrating into a region to live are excluded as a wages benefit to the region.    
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3.3.5 Effects on Other Local Industries 


 
The LEA should also give consideration to potential impacts such as: 


 


 displacement of other land uses, where the mining project uses land that would otherwise be used 


for other purposes; 


 where the mining project affects choices of external parties, particularly tourism and business 


travel; and 


 where the mining project creates temporary effects on other industries that cause short run market 


adjustments in the cost of living for local residents, particularly food and housing markets.  


 
3.3.6 Environmental and Social Impacts on the Local Community (Externalities) 
 


Finally, every LEA should assess positive and negative externalities created by the proposed project 


on the locality, with a focus on material, unmitigated effects. This information is available from the EIS 


and Amendment Document and summarised in the CBA. 


 


3.3.7 Input-output Analysis 
 


Section 5 undertakes a LEA as identified above and consistent with the NSW Government Guidelines 


(2015). In addition, an IO analysis (refer to Attachment 4) of the Project is undertaken to identify the 


gross incremental regional economic activity that the Project will provide to the region. As identified in 


Attachment 3, incorporation of consideration of the "trickle down" effect means that the direct 


incremental employment and income to a region approximates the total income of those employed in 


the region who already reside in the region or migrate into the region to live i.e. the gross footprint of 


economic activity estimated using IO analysis is also an indicator of the net effect.  


 


IO analysis essentially involves two steps: 


 


 Construction of an appropriate IO table (regional transaction table) that can be used to identify the 


economic structure of the region and multipliers for each sector of the economy; and 


 Identification of the initial impact or stimulus of the project (construction and/or operation) in a form 


that is compatible with the IO equations so that the IO multipliers and flow-on effects can then be 


estimated (West, 1993). 


 


The IO method is based on a number of assumptions that are outlined in Attachment 5. Most notably 


IO analysis assumes that the regional economy has access to sufficient labour and capital resources 


(from both inside and outside the region) so that an individual project does not result in any regional 


price changes e.g. wages in other industries or house rentals, which would lead to contractions 


(“crowding out”) of economic activity in other sectors in the same region. Any "crowding" out is 


assumed to occur outside the region where the Project is concentrated and the regional impact 


analysis is focused. A dynamic CGE approach may overcome the limitation of IO analysis but is 


unlikely to be warranted at local or regional scale or with small scale impacts.  


 


The consequence of the assumptions of IO analysis, is that IO modelling results provide an upper 


bound economic activity impact estimate.  


 


IO analysis identifies the economic activity of a project on the economy in terms of four main 


indicators:  


 


 Gross regional output – the gross value of business turnover; 


 Value-added – the difference between the gross value of business turnover and the costs of the 


inputs of raw materials, components and services bought in to produce the gross regional output. 


These costs exclude income costs;  
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 Income – the wages paid to employees including imputed wages for self employed and business 


owners; and 


 Employment – the number of people employed (including self-employed, full-time and part-time).  


 


These indicators of economic activity are not equivalent to the economic measures of consumer and 


producer surplus that are relevant in the CBA framework.  


 


Gross regional output is a measure of total revenue or turnover. All costs of production would need to 


be subtracted to make it approximate the measure of producer surplus. Value-added is an indicator of 


net value to producers, but unlike the producer surplus measure, it does not take account of all 


production costs – only non-labour costs are subtracted from revenue. Income or wages paid to 


employees is a cost to the producer in the CBA framework and is one of the costs subtracted from 


revenue or output to calculate the producer surplus or net benefit to producers. Employment is a non-


financial indicator identifying the physical number of jobs associated with an activity.  


 


Unlike CBA there are no decision rules to identify whether an increase or decrease in economic 


activity is desirable, although it is often implicitly assumed that more economic activity is good and less 


economic activity is bad. However, not all economic activity is desirable from a community welfare 


perspective since it may be associated with, for example, environmental degradation, crime, etc.  


 


As well as providing an indication of gross economic activity in a region, economic activity analysis can 


have important links to social impact assessment since changes in income and employment levels can 


impact population levels and their ability to maintain community infrastructure (schools, hospitals, 


housing etc), broader community and cultural value systems and inter-relationships. 
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4 COST BENEFIT ANALYSIS OF THE PROJECT 


 


4.1 Introduction  
 


This Section reports on a CBA of the Project based on financial, technical and environmental advice 


provided by WACJV and its specialist consultants.   


 


4.2 Identification of the Base Case and Project 


 


Identification of the “base case” or “without Project” scenario is required to facilitate the identification 


and measurement of the incremental economic benefits and costs of the Project.  


 


In this Economic Impact Assessment, the base case or “without Project” scenario involves the 


continuation of existing rural residential, forestry and other land uses in the Project Boundary. In 


contrast to the “base case”, the Project is as outlined in Section 2. 


 


CBA is primarily concerned with the evaluation of a Project relative to the counterfactual of the “without 


Project” scenario. Where there are a number of alternatives to a project, these can also be evaluated 


using CBA. However, alternatives need to be feasible to the proponent and to this end a number of 


alternatives to the Project were considered by WACJV in the development of the current Project. The 


Wallarah 2 EIS and Amendment Document provide more detail on the alternatives considered. 


 


The Project assessed in the Wallarah 2 EIS and Amendment Document and evaluated in the CBA is 


considered by WACJV to be a feasible alternative for minimising environmental, cultural and social 


impacts whilst maximising resource recovery and operational efficiency. It is therefore this alternative 


that is proposed by WACJV and was subject to detailed economic analysis. 


 


4.3 Identification of Benefits and Costs 


 


Relative to the base case or “without Project” scenario, the Project may have the potential incremental 


economic benefits and costs shown in Table 4.1. The main potential economic benefit is the producer 


surplus (net production benefits) generated by the Project and any wage benefits to employment, 


nonmarket benefits to employment, economic benefits to existing landholders or benefits to suppliers, 


while the main potential economic costs relate to any environmental, social and cultural costs, 


including any net public infrastructure costs and loss of surpluses to other industries.  
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Table 4.1 
Potential Economic Benefits and Costs of the Project 


 


Category Costs Benefits 


Net production 
benefits 


 Opportunity costs of capital equipment 


 Opportunity cost of land 


 Development costs including labour, capital 
equipment, sustaining capital, and acquisition costs 
for impacted properties and biodiversity offsets


1
 


 Operating costs, including  administration, mining, 
coal handling, transportation to port, port charges, 
labour costs and mitigation, offsetting and 
compensation measures   


 Decommissioning and rehabilitation costs at 
cessation of the Project 


 Value of coal 


 Residual value of capital and land at the 
cessation of the Project 


Potential 
environmental, 
social and cultural 
impacts 


 Forestry impacts 


 Surface water and Local Water Supply Scheme 


 Flooding impacts 


 Groundwater impacts 


 Air quality impacts 


 Noise and vibration impacts 


 Ecology and biodiversity impacts 


 Aboriginal heritage impacts 


 Historic heritage impacts 


 Traffic and transport impacts 


 Visual amenity impacts  


 Greenhouse gas generation 


 Agricultural impacts 


 Net public infrastructure costs 


 Loss of surplus to other industries 


 Wage benefits to employment 


 Non-market benefits of employment 


 Economic benefits to existing 
landholders 


 Economic benefits to suppliers 


 


1
 The value of foregone agricultural production is included in the value of land. 


2 Subsidence impacts manifest themselves from an economic perspective in impacts on flooding, water, ecology, agriculture and 


infrastructure. They are therefore omitted as a separate impact in the above table.  


 


Framed in another but equivalent way the potential incremental costs and benefits of the Project are 


as per Table 4.2  


 


Table 4.2 


Alternative Frame of Potential Economic Benefits and Costs of the Project 
Costs Benefits  


Net environmental, social, cultural and transport related costs Net production benefits  


Net public infrastructure costs Royalties 


 Company tax 


 Net producer surplus 


 Wage benefits to employment 


 Non-market benefits of employment 


 Economic benefits to existing landholders 


 Economic benefits to suppliers 


 


It should be noted that the potential environmental, social and cultural costs listed in Table 4.1 and 


Table 4.2 are only economic costs to the extent that they affect individual and community well-being. If 


the potential impacts do not occur or are mitigated, compensated or offset to the extent where 


community wellbeing is insignificantly affected (i.e. costs are borne by the proponent), then no 


environmental, social or cultural economic costs should be included in the Project CBA apart from the 


mitigation, compensation or offsetting costs.  
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4.4 Quantification/Valuation of Benefits and Costs 


 


Consistent with NSW Government (2015) and NSW Treasury (2007) the analysis was undertaken in  


2015 real values, with discounting at 7 percent (%) and sensitivity testing at 4%  and 10%.  


 


The analysis period is 30 years, coinciding with the Project life plus two years pre-Project 


commencement. Any impacts that occur after this period are included in the final year of the analysis 


as a terminal value.  


  


Where competitive market prices are available, they have generally been used as an indicator of 


economic values. Environmental, cultural and social impacts have initially been left unquantified and 


interpreted using the threshold value method.  


 


An attempt has also been made to estimate environmental, cultural and social impacts using market 


data and benefit transfer
10


 and incorporate them into an estimate of the net social benefit of the 


Project. This estimated net social benefit of the Project provides another threshold value that any 


residual or non-quantified economic costs would need to exceed to make the Project questionable 


from an economic efficiency perspective.  


 


4.4.1 Production Costs and Benefits
11


 


 
Production Costs 
 
Opportunity Cost of Capital 
 
No existing capital equipment in WACJV ownership will be carried forward into the Project. All capital 


equipment required for the Project will be purchased and is included in the development costs of the 


Project.  


 


Opportunity Cost of Land 
 


The majority of the land required for the Project is already in WACJV ownership. There is an 


opportunity cost associated with using land that is already in WACJV ownership for the Project instead 


of its next best use (e.g. other industrial purposes). An indication of the opportunity cost of the land can 


be gained from the land’s market value. This is estimated by WACJV at $25 million (M) based on the 


land acquisition costs.  


 


Development Cost of the Project 


 
The development costs of the Project include design and project management, capital equipment, 


mine development, coal handling infrastructure, a coal conveyor, a rail loader, powerlines, gas plant, 


water treatment plant, associated minor infrastructure, land acquisitions for properties adversely 


affected by noise, dust, vibration and for properties required for biodiversity offsets. These capital 


costs over the life of the Project are estimated by WACJV at $1.5 billion (B) based on WACJV updates 


to the original feasibility study prepared by BHP Billiton. These costs are included in the economic 


analysis in the years that they are expected to occur. 


 
 Annual Operating Costs of the Project 
 


The annual operating costs of the Project include those associated with mining, environmental 


management and monitoring, ROM coal processing, water treatment, administration and coal rail 


transport. Average annual operating costs of the Project (excluding royalties) are estimated at $192M. 


These are based on WACJV updates to the original feasibility study by BHP Billiton.  


 


                                            
10


 Benefit transfer refers to transferring economic values that have been determined for other study sites. 
11


 All values reported in this section are undiscounted Australian dollars unless otherwise specified. 
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While royalties are a cost to WACJV, they are part of the overall producer surplus benefit of the Project 


that is paid to and then redistributed by government. Royalties are therefore not included in the 


calculation of the resource costs of operating the Project. Nevertheless, it should be noted that the 


Project would generate total royalties over its life in the order of $661M, or $200M in present value 


terms (at 7% discount rate). The correct method for estimating royalties is provided in Attachment 10. 


It should be noted that previous claims of the overstatement of royalties from this and other Projects 


because of the failure to account for deductions are erroneous. Where deductions do apply, these 


reduce the revenue that the royalty rate is applied to and hence make very little impact to royalty 


calculations. Notably, for mining developments where no washing of the coal is proposed, such as in 


the case of the Project, royalty deductions are minimal, and the NSW Government Guidelines (2015) 


in any case do not require consideration of deductions in the calculations of royalties. Other criticisms 


of royalty calculations relate to the issue of whether projects operate at full capacity over their life. 


However, the estimation of royalty revenues is based on an average annual production rate of 3,974 


Mtpa over the 28 year Project life, not the maximum potential annual production of 5 Mtpa. 


 


Decommissioning and Rehabilitation Costs of Facilities 
 


The Project infrastructure would be decommissioned and rehabilitated, or decommissioned and on 


sold for industrial uses at the cessation of the Project. No estimate is available of the decommissioning 


and rehabilitation costs, however for the purpose of the CBA it is assumed that these are offset by the 


residual value of land and capital equipment at the end of the Project life. Notwithstanding, it should be 


noted that WACJV is required to pay a rehabilitation security deposit to the NSW Department of Trade 


and Investment, Regional Infrastructure and Services – Division of Resources and Energy (DTIRIS-


DRE). Since decommissioning and rehabilitation costs would occur in the final year of the analysis, 


discounting reduces their significance on the outcome of the CBA.  


 


Production Benefits 
 
Value of Coal 
 
The main economic benefit of the Project is the market value of the coal that is produced. This reflects 


the production profile, coal price which is quoted in USD and the USD/AUD exchange rate. 


 


Total coal production is estimated at 103 Mt, with annual production of up to 5 Mtpa but averaging 


3.9Mtpa over a 28 year mining period.  


 


It should be noted that it is not current or historic coal prices that are relevant to the analysis but 


forecast prices during the 28 years of the mining operation, where coal production would not 


commence until around 2020. Hence the relevant coal price is the price from 2020 onwards.  


 


The coal is export quality and has higher calorific content than Newcastle export benchmark coal (i.e. 


6,536 kcal/kg), but an ash content that increases over time (from 13.5% to 21%) to be higher than for 


Newcastle export benchmark coal. For the purpose of the analysis, in the first four years of production 


when the ash content is less <14%, the Wood Mackenzie
12


 benchmark price forecasts for 6,000 


kcal/kg and <14% ash is used and subsequent to this the Wood Mackenzie benchmark price forecasts 


for 5,500 kcal/kg which has <23% ash is used. This is considered conservative given the high calorific 


content of the Project’s coal. An USD/AUD exchange rate of 0.72 is used (Westpac, 2015).  


 


Based on this approach, an average coal value of AUD99 over the life of the operation of the Project 


i.e. from 2020 to 2045, is used although much lower prices are used in the early years of the Project 


with coal prices increasing over time in line with Wood Mackenzie forecasts. This information is 


proprietary and hence unable to be published. However, an increase in coal prices over time is 


consistent with other credible forecasts of coal prices. 


 


                                            
12


 Wood Mackenzie is a leading global energy, metals and mining research and consultancy group. 
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The IEA (2015) World Energy Outlook under the Current Policy Scenario and New Policy Scenario
13


 


forecasts thermal coal prices increasing rapidly until 2020 followed by divergence in price under the 


New Policy and Current Policy Scenario (refer to Figure 4.1). Under the Current Policy Scenario and 


New Policy Scenario and an AUD/USD exchange rate of 0.72, the free-on-board thermal coal price in 


2020
14


 is predicted to be AUD102/t and AUD121/t, respectively (in 2014 dollars). 


 


 


Source: IEA (2015) Work Energy Outlook, p. 274 


 


The NSW 2015-2016 Government budget papers forecast the price of thermal coal in 2019 at 


AUD103, assuming an exchange rate of 0.72. 


 


In its recent assessment of the Mount Owen mine extension, the NSW Department of Trade and 


Investment has suggested medium to long term export thermal prices in the range of AUD97 to 


AUD117 per tonne
15


. 


 


In contrast to these forecasts, the Office of the Chief Economist, Resources and Energy Quarterly, 


September Quarter 2015 has predicted thermal coal prices of USD61 (AUD85 at 0.72 AUD/USD 


exchange rate) in 2020, although this forecast does not extend to the period of the Project operation. 


 


The varying forecasts of thermal coal prices are shown in Figure 4.2. The Wood Mackenzie forecast 


coal prices used in this analysis are at the lower end of most coal price forecasts.  


 


It is recognised that there is uncertainty around future coal prices (valued in USD) as well as the 


USD/AUD exchange rate. Therefore, the assumed coal prices (in AUD) have been subjected to 


sensitivity testing for +/- 30% changes in AUD coal price as part of this assessment (see Section 4.8). 


This encompasses even the most pessimistic price forecasts from the Office of the Chief Economist. 


 


  


                                            
13


 The New Policy Scenario takes account of broad policy commitments and plans that have been announced by countries, 
including national pledges to reduce greenhouse-gas emissions and plans to phase out fossil-energy subsidies, even if the 
measures to implement these commitments have yet to be identified or announced. The Current Policy Scenario assumes no 
changes in policies.  
14


 Adjusting IEA figures which are import prices for sea freight costs to convert them to export prices. 
15


 As reported in CIE (2015) Peer review of economic assessment, Bylong Coal project. 


Figure 4.1 
Average OECD Steam Coal Import Prices and Global Coal Trade by Scenario 
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Figure 4.2 


Thermal Coal Price Forecasts 


 
 


Residual Value at End of the Evaluation Period 
 


At the end of the Project, capital equipment and land (excluding environmental offsets) will have some 


residual value that could be realised by sale or alternative use. As identified above, this is assumed to 


offset the decommissioning and rehabilitation of surface infrastructure areas at the end of the Project 


life.  


 


4.4.2  Environmental Social and Cultural Costs and Benefits 
 
Forestry Production 


 


The Project will result in up to 3.2 ha of clearing in the Wyong State Forest for the construction and 


operation of the Western Ventilation Shaft. There is an opportunity cost associated with using this land 


for the Ventilation Shaft instead of forestry. The typical “average” standing timber value of Wyong 


State Forest, assuming the removal of 100% of the harvestable timber, has been estimated at $3,600 


per ha (GHD 2012). Therefore for the 3.2 ha of affected land, the value of standing timber is estimated 


at $11,520 in royalties. No harvesting and haulage costs were estimated and hence this value could 


be considered to be a maximum estimate of the net value of foregone timber as a result of the Project. 


 
Agricultural Production  


 


The present value of foregone agricultural production is reflected in land prices. The value of foregone 


agricultural production, as a result of the Project infrastructure areas and offsets, has therefore been 


incorporated in the CBA through inclusion of its market value in the opportunity cost of land and 


development costs of the Project.  


 


An additional potential agricultural impact relates to potential subsidence impacts on a turf farm which 


may result in some lost production while subsidence effects are remedied. The cost of foregone 


production (under a worst case scenario of lost production for 2-years) and remediation action was 


included in the CBA (Scott Barnett and Associates 2012). The present value of this foregone net 


production value and remediation is estimated at $0.3M, present value at 7% discount rate. 
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Surface Water and the Local Water Supply Scheme 


 


The Project has been designed to safeguard surface and underground water regimes. Groundwater 


modelling has shown that effects on the alluvial groundwater system will be minor and transient. The 


Extraction Area of the Project covers only a small percentage of the entire combined Gosford Wyong 


Water Supply Scheme catchment area, the majority of which lies within the Wyong State Forest. There 


will be some minor alterations to flows of drainage lines in these areas as a result of subsidence. 


However, the overall impact to the water supply will be negligible. Nevertheless, WACJV will obtain 


WALs for 300 ML which is the maximum amount of redirected surface runoff which will be temporarily 


stored in alluvial soils over longwall panels, thereby reducing potential runoff contributions until such 


time as the alluvial areas equilibrate and near normal runoff is re-established.  


 


There is an opportunity cost of holding these WALs which is reflected in their market value. 


Conservatively assuming a market value of $2,000/ML, which is higher than the unit purchase cost 


experienced by WACJV to date, holding 300 ML of WALs would have an opportunity cost of $0.6M. 


Conservatively, no residual value for these WALs is included in the CBA. 


 


The Planning Assessment Commission has also stipulated a requirement for WACJV to provide water 


to the Central Coast Water Authority to compensate for the 300 ML of redirected surface runoff which 


will be temporarily stored in alluvial sediments over longwall panels. This is a financial cost to WACJV. 


However, from an economic perspective inclusion of the cost of this in a CBA is double counting, since 


by purchasing WALs, WACJV is already bearing the economic cost of its water take. By purchasing 


WALs from other users the Project will result in no additional water take from the catchment. To 


include the cost of providing 300 ML/year of water to Central Coast Water Authority would be double 


counting. 


 


Subsidence Impacts 


 


The Extraction Area of the Project will occur completely within two Mine Subsidence Districts and has 


been designed to minimise subsidence and to meet subsidence criteria for these areas. The Project is 


predicted to result in some serviceability impacts on houses from tilt, curvature and strain (Wyong 


Areas Coal Joint Venture 2012; Mine Subsidence Engineering Consultants 2013). Conceptually, 


property damage costs from subsidence can be estimated by combining the probability of damage 


occurring with an estimate of the cost of damage, for each year of the analysis. In the absence of this 


detailed information, an alternative approach to making some allowance for subsidence damage to 


houses and other property was via inclusion of the Mine Subsidence Fund contributions in the 


economic costs of the Project. These payments seek to meet the probability weighted incidence costs 


to properties and infrastructure at a State level, and so provide a sound basis for valuation. To allow 


for the uncertainty about how accurately these contributions reflect the actual impacts of the Project, 


sensitivity analysis around the operating costs of the Project (including Mine Subsidence Fund 


contributions) is undertaken in Section 4.8. 


 


Flooding  


 


The Project will result in some subsidence–induced topographic changes near water courses and 


floodplains. There will be a net increase of 28.3 ha of land expected to be flooded during a 100 year 


ARI event. Due to the changes in flood levels, 36 dwellings are expected to be beneficially affected 


and 33 are expected to be adversely affected.  


 


Options available to mitigate impacts on adversely affected dwellings include minor channel 


improvements, construction of individual flood levees, raising houses in-situ and relocating or 


reconstruction of houses on higher ground within the property.  


 


An additional 15 roads and bridges are predicted to be affected by flood impacts, which would affect 


access to residences by increasing the period of inundation. Options available to mitigate these 
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impacts include raising bridges, raising low sections of roads, and improving the hydraulic capacity of 


channels in some locations.  


 


There would be economic benefits to owners of dwellings beneficially affected and economic costs to 


dwelling owners adversely affected and residences affected by reduced access during periods of 


inundation. 


 


The CBA includes an allowance for mitigation measures in the capital and operating costs of the 


Project and sensitivity analysis on capital and operating costs is sufficient to allow for substantial 


variations in the cost of these measures.  


 


Groundwater  


 


Groundwater ingress into the underground working of the Project is estimated at a maximum of 


1,132 ML per annum. WACJV has applied for a licence under the Water Act to take this quantity of 


groundwater. It is proposed this groundwater will be pumped to the surface and treated in the water 


treatment plant in accordance with the Site Water Management Plan. The reject stream will be 


disposed of in the underground workings and the treated water product will be used for operational 


purposes and / or discharged into adjoining streams in accordance with an appropriate Environmental 


Protection Licence.  Groundwater modelling has shown that effects on the alluvial groundwater system 


will be minor and result in negligible effects on stream flows. No impacts are expected from the Project 


on groundwater users within the regional aquifers (Mackie Environmental Research 2013).  


 


Consequently, no economic implications associated with the Project’s impacts on groundwater have 


been included in the CBA.  


 


Air Quality  


 


The results of the dispersion modelling indicate that the predicted incremental ground level 


concentrations for PM10, PM2.5, TSP and dust deposition at the closest residential receptors during 


construction and operation of the Project are all below the impact assessment criteria.  A cumulative 


assessment, incorporating existing background levels, indicates that the Project is unlikely to result in 


any additional exceedances of relevant impact assessment criteria at the neighbouring receivers. 


Cumulative impacts from NO2 as a result of flaring were found to be minor when added to existing 


background levels (PAEHolmes 2012).  


 
A detailed assessment of health risks associated with the Project’s anticipated air quality impacts, 


including risks of lung cancer, heart disease and other respiratory diseases calculated that the 


predicted statistical increases resulting from the Project would be negligible. NSW Health has 


considered this information and has no residual concerns.  


 
Consequently, no economic implications associated with air quality have therefore been identified for 


inclusion in the CBA. 


 
Noise and Vibration 


 


Impacts of the Project potentially arise from operational noise, road traffic noise, rail traffic noise and 


construction noise and vibration. Noise modelling indicates that four properties are predicted to 


experience exceedances during construction. However a Construction Noise and Vibration 


Management Plan will be prepared to manage these and hence temporary impacts should be largely 


mitigated. An allowance for the costs of preparation and implementation of this Plan is included in the 


capital and operating costs of the Project. Three private residences will be moderately impacted during 


the operation of the Project and would be eligible for acoustic treatments to reduce impacts. An 


allowance for the cost of these is included in the capital costs of the Project. In addition, 67 lots are 


predicted to experience negligible impacts that are not discernible by the average listener.   
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No significant operational road traffic noise impacts, rail traffic noise impacts or construction noise and 


vibration impacts are predicted as a result of the Project and hence no additional economic costs are 


included in the CBA.   


 


Ecology and Biodiversity  


 


The Project will directly impact approximately 75.2 ha of vegetation (including 10.5 ha of Endangered 


Ecological Communities). The proposed offset areas contain 207.0 ha of existing native vegetation 


(including 82.8 ha of EEC).  


 


The impacted vegetation and associated fauna is likely to have non-use values to the community that 


can potentially be estimated using non-market valuation methods. Similarly, the provision of offsets is 


also likely to have non-use values to the community. The cost of providing offsets is included in the 


opportunity cost of land estimate (as existing WACJV-owned land would be involved) and operating 


cost estimates. Sensitivity testing of these costs in Section 4.8 is sufficient to incorporate substantial 


changes in the costs of offsets. To the extent that the offsets provide community values that are 


equivalent to the values lost from clearing, there will be no net loss in community values.  


 


No material impacts on aquatic species or GDEs are predicted. However, a range of planning and 


mitigation measures are proposed in the event of impacts being identified. These costs are included in 


the capital and operating costs of the Project.  


 


Aboriginal Heritage 


 


Any impacts on Aboriginal heritage sites may impact the well-being of the Aboriginal community. 


However, monetisation of these impacts is problematic and so these impacts are best left to 


consideration as part of the preparation of the Aboriginal Heritage Impact Assessment.  


 


Impacts on highly significant Aboriginal heritage sites have also been shown to affect the well-being of 


the broader community (Gillespie Economics 2009a, 2009b, 2010). However, no  Aboriginal heritage 


sites of high scientific significance are predicted to be directly or indirectly impacted by the Project 
(OzArk Environmental & Heritage Management Pty Ltd 2012a). Consequently, no economic 


implications associated with heritage have been included in the CBA. 


 


Historic Heritage  


 


No items of Historic heritage will be directly impacted by the Project (OzArk Environmental & Heritage 


Management Pty Ltd 2012b). Historic heritage sites above the underground workings will be 


considered in subsidence management planning with appropriate adaptive management plans 


prepared. Indirect impacts on Historic heritage are therefore included in the consideration of 


subsidence impacts, above.  


 


Traffic and Transport 


 


The Traffic and Transport Impact Assessment (Parsons Brinckerhoff 2013) found that the Project 


would not impose any adverse impacts on the surrounding road network as a result of the increased 


traffic associated with construction and operational activities. The main contributor to future traffic 


volumes is the Wyong Employment Zone, scheduled to be in operation in 2018. A Traffic Management 


Plan will be prepared in consultation with Roads and Maritime Services and Wyong Shire Council, 


including details about WACJV’s contribution to mitigation measures for road deficiencies. An 


allowance for contribution to these costs is part of the capital costs of the Project. No additional 


economic costs associated with traffic and transport have been included in the CBA.    
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Visual Amenity 
 


Visual impacts of the Project can potentially arise from the Tooheys Road Site, the Buttonderry Site 


and Western Ventilation Shaft. However, the Visual Impact Assessment found that the potential for 


visual impacts at the Tooheys Road Site are generally restricted to motorists and train commuters and 


that the visual impact rating is 'Moderate'. Potential views of the top of the coal stockpile from two 


private residences would be mitigated via landscape measures. 


 


The proposed development at the Buttonderry Site would not be visible from adjoining private 


properties due to screening provided by vegetation and topography. No negative visual impacts were 


identified as a result of the Western Ventilation Shaft. The Economic Impact Assessment has included 


the costs of landscaping to minimise visual impacts.  


 


Greenhouse Gas Generation 


 


The Project will generate in the order of 5.7 million tonnes (Mt) of Scope 1 and 2 and 0.3 Mt of Scope 


3 GHG emissions from mining and transport of product coal by rail to the port
16


 (Pacific Environment 


2016).  


 


To place an economic value on CO2-e emissions, a shadow price of CO2-e is required. Three shadow 


prices were used, the Forecast European Union Emission Allowance Units price, the Australian 


Treasury Clean Energy Future Policy Scenario and the US EPA Social Cost of Carbon.  Under these 


shadow prices the present value of greenhouse gas emission cost is between $27M and $121M 


dollars, present value. This is a global damage cost of carbon (i.e. the cost of carbon emissions to the 


population of the whole world).   


 


Consistent with the Guidelines (NSW Government 2015), the focus of this CBA of mining projects is on 


costs and benefits to the population of NSW. In the absence of any studies that have focused on the 


social damage cost of carbon emissions to NSW residents, some means of apportioning global 


damage costs borne by Australians is required. For the purpose of the Economic Impact Assessment 


this has been undertaken using Australia’s share of the global population (around 0.3%) and NSWs 


share of the Australian population (32%). 


 


On this basis the present value of the cost of greenhouse gas emissions from the Project to Australia 


and NSW is estimated at between $78,000 and $356,000 dollars and $25,000 and $114,000 (present 


value), respectively.   


 


Market Benefits to Workers  


 


In standard CBA, the wages associated with employment are considered an economic cost of 


production with this cost included in the calculation of net production benefits (producer surplus). 


Where labour resources used in a project would otherwise be employed at a lower wage or would be 


unemployed a shadow price of labour is included in the estimation of producer surplus rather than the 


actual wage (Boardman et al. 2005). The shadow price of labour is lower than the actual wage and 


has the effect of increasing the magnitude of the producer surplus benefit of a project.  


 


Estimation of this economic value of employment from the Project requires a number of assumptions 


such as what proportion of the Project workforce that would otherwise be unemployed or 


underemployed, the duration of time that this would occur and the opportunity cost of labour in an 


unemployed or underemployed state (i.e. the reservation wage rate).  


                                            
16


 It should be noted that greenhouse gas generation associated with sea transport and usage of the product coal is considered 
to be outside of the scope of the CBA of the Project. Only Scope 3 emissions associated with rail transport of coal to port are 
included.. 
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Some indication of the potential magnitude of these benefits can be gained by making a number of 


assumptions. Following the approach of Streeting and Hamilton (1991)
17


 if it were assumed that 50% 


of the direct workforce of the Project
18


 (150 out of a total of 300 jobs) would otherwise be unemployed 


for three years and that the reservation wage for these people was $52,000
19


 compared to a mining 


wage of $134,000, then the market employment benefit in terms of income would be $25M present 


value, at a 7% discount rate. Values at alternate discount rates and percentages of unemployed are 


provided in the following table. 


 


Table 4.3 


Potential Economic Benefits to Workers Under Alternative Assumptions ($M) 


 


Discount Rate 


% Unemployed for 
3 years 


4% 7% 10% 


50% $29 $25 $21 


25% $15 $12 $10 


75% $44 $37 $31 


Wage premium 
benefit 


$329 $215 $149 


 


If alternatively the economic benefit to workers is taken as the difference between the average wage in 


the region
20


 $55,460 (ABS 2016) and the wage in the Project i.e. $134,000 pa, over the life of the 


Project, then the potential economic benefit to workers would be $215M, present value at 7% discount 


rate. These calculations exclude any consideration of search and retraining costs, scarring, stigma and 


physical and mental health effects of unemployment (Haveman and Weimer 2015).  


 


The likelihood of wage benefits from the Project are enhanced by the proposed closure of 


underground mines in the region such as West Wallsend. The unemployment rate for the locality has 


escalated from 5.1% in December 2010 to 6.6% in December 2015 (Department of Employment 2015) 


with unemployment in the mining sector even higher (The Minerals Institute 2015). 


 


Non-market Value of Employment 


 


The above treatment of employment in CBA relate to the impacts on the unemployed individuals 


themselves. However, there may also be spillover effects and externalities to third parties. These are 


public good values. Spill-over effects referred to in the literature relate to empathy based losses to 


family or friends (close associates) of impacted workers because of the workers being unemployed 


and increased crime and community dislocation (Haveman and Weimer 2015: Streeting and Hamilton 


1991). Empathy based impacts may also spill over more broadly into the existence values of others in 


the community who feel sympathy for the unemployed. As identified by Portney (1994), the concept of 


existence values should be interpreted more broadly than just relating to environmental resources and 


may also apply to the employment of others. Refer to Attachment 7 for further discussion on non-


market values of employment. 


 


Empirical evidence for these values was found in three choice modelling studies of mining projects in 


NSW. In a study of the Metropolitan Colliery in the NSW Southern Coalfields, Gillespie Economics 


(2008) estimated the value the community would hold for the 320 jobs provided over 23 years at 


$756M (present value). In a similar study of the Bulli Seam Operations, Gillespie Economics (2009a) 


estimated the value the community would hold for the 1,170 jobs provided over 30 years at $870M 


(present value). In a study of for the Warkworth Mine extension, Gillespie Economics (2009b) 


                                            
17


 Streeting and Hamilton (1991) An Economic Analysis of the Forests of South-Eastern Australia, Resource Assessment 
Commission, Research Paper Number 5. 
18


 All sourced from NSW. 
19


 As estimated by the unemployment benefits plus income tax payable on a mining wage, following the reservation wage rate 
approach used by Streeting and Hamilton (1991). 
20


 ABS does no publish data on average wages by industry sector and therefore it is not possible to estimate the average wage 
of those not in the mining or quarrying industry. 
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estimated the value the community would hold for 951 jobs from 2022 to 2031 at $286M (present 


value). These studies are considered reasonable for benefit transfer since they relate to resource 


extraction in NSW with the population sampled being NSW households. 


 


The Project will provide an estimated 300 direct jobs, initially for 25 years. Using the more 


conservative Bulli Seam Operation employment value gives an estimated $186M for the employment 


benefits of the Project. In the context of a fully employed economy there may be some contention 


about the inclusion of this value. Even though the economy could not be considered to be at full 


employment, the results have conservatively been reported "with" and "without" employment benefits.  


 


Economic Benefits to Existing Landholders 


 


Payments by the proponent for the purchase of land, that exceed the opportunity cost of the land, are 


an economic benefit to the landholder. Most of the land required for the Project is already owned by 


the proponent and has been for some time. While historic land purchase costs may have been in 


excess of opportunity costs these can be considered "sunk" and do not vary with or without the 


Project. Notwithstanding, the market value of land owned by WACJV is included in the CBA as an 


opportunity cost. WACJV is currently negotiating the purchase of additional land for the Project, the 


cost of which is included in the capital costs of the Project. To the extent that the ultimate purchase 


price exceeds the opportunity cost of the land and the consumer surplus of the owner then resource 


costs of the Project may be overstated and some benefits may accrue to the current landholder. 


However, conservatively these potential benefits are excluded from the CBA.  


 


Economic Benefits to Suppliers 


 


The focus of CBA is generally on primary costs and benefits i.e. first round impacts. Secondary net 


benefits that accrue to firms that sell to or buy from a project are ignored. This is because in a 


competitive market, all resources are assumed to be fully employed, and so increases in the 


production of goods and services required as inputs to the project will withdraw labour and raw 


materials from other industries. The additional net benefits (surpluses) to suppliers to the Project will 


be offset by decreases in net benefits in other industries and so there is no net secondary benefit to 


the economy as a whole. 


 


For CBA undertaken at a sub-national perspective some secondary benefits to suppliers may accrue if 


net benefits that accrue to firms within NSW (for example) are offset by a reduction in economic 


activity outside NSW. However, no economic benefits to suppliers are included in this analysis.  


 


Net Public Infrastructure Impacts 


 


Potential impacts of the Project on infrastructure include incremental impacts on road infrastructure 


and the use of utilities. The Voluntary Planning Agreement with Wyong Shire Council includes 


payments for provision of water and sewerage infrastructure to the Buttonderry and Tooheys Road 


Sites, road and intersection upgrades and annual contributions for local roads and community 


infrastructure impacted by the Project. The use of utilities will be paid for by user fees which are 


included in the Project operating costs. Consequently, no net infrastructure costs to government are 


envisaged as a result of the Project.  


 


Loss of Surplus to Other Industries 


 


The land that is the proposed site of the infrastructure area has limited potential for agricultural, hobby 


farm or rural residential uses. However, the land has not been used for the purpose for over five years 


and under both the base case and Project case there is no intention of using the land for grazing. The 


opportunity cost of using this land for mining instead of agriculture or other uses is reflected in the 


market value which is included as an opportunity cost (as described earlier). This opportunity cost is 


borne by WACJV, as owner of the land. 
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4.5 Consolidation of Value Estimates  


 


4.5.1 Global results 


 


The present value of costs and benefits, using a 7% discount rate, is provided in Table 4.4. The top 


half of the table identifies production costs and benefits of the Project, which includes capital and 


operating costs associated with the mitigation, offset and compensation of environmental, social and 


cultural impacts. The bottom of the table summarises the residual environmental, social and cultural 


impacts of the Project after mitigation, offsetting and compensation. Specific mitigation, offsetting and 


compensation costs are commercial-in-confidence and hence not separated out from the capital and 


operating costs of the Project. However, they are a very small proportion of the capital and operating 


costs of the Project and even substantive changes in them have only modest impacts on the Project. 


Sensitivity testing of overall capital and operating costs in provided in Section 4.8.  


 


The Project is estimated to have total net production benefits of $585M (present value at 7% discount 


rate). Residual environmental, cultural and social impacts of the Project are estimated at $122M 


present value. In addition, there are potential employment benefits of $211M. In total, the Project is 


estimated to have net social benefits of between $463M and $774M.  


 


4.5.1 National results 
 


Not all of the identified net social benefits accrue to Australia. WACJV is 100% foreign owned and 


hence the net production benefits that accrue to Australia are limited to royalties, company tax and 


voluntary contributions (without any nexus to infrastructure demand generated by the Project). 


Royalties are estimated based on the depth of mining and application of the appropriate royalty rate to 


the estimated value of production. Value of production is equal to the total revenue from the sale of the 


coal less allowable deductions
21


. Company tax from the Project was estimated based on a discounted 


cash flow analysis of the Project adjusted for depreciation, and the application of a 30% tax rate to 


estimated taxable income. Voluntary contributions not linked to infrastructure demand generated by 


the Project were identified from the Voluntary Planning Agreement. 


 


On this basis, the net production benefits that accrue to Australia are estimated at $425M (present 


value at 7% discount rate), comprising $200M in royalties, $220M in company tax and $5M in 


voluntary contributions.  


 


The estimated net production benefits that accrue to Australia can be used as a minimum threshold 


value or reference value against which the relative value of the residual environmental impacts of the 


Project, after mitigation, compensation and offsetting, may be assessed. It is a minimum threshold 


value as it conservatively omits potential employment benefits of the Project. This minimum threshold 


value is the opportunity cost to Australia of not proceeding with the Project.   


 


For the Project to be questionable from an Australian economic efficiency perspective, all incremental 


residual environmental, social and cultural impacts from the Project, that impact Australia
22


, would 


need to be valued by the community at greater than the estimate of the Australian net production 


benefits i.e. greater than $425M in present value terms.  


 


Instead of leaving the analysis as a threshold value exercise, an attempt has been made to 


quantitatively consider the environmental, social and cultural impacts of the Project. From Table 4.4 it 


can be seen that most of the potential impacts are internalised into the capital and operating costs of 


the proponent via mitigation, offset or compensation, and hence are incorporated into the estimate of 


                                            
21 Refer to Attachment 10 for a detailed explanation of royalties and a response to previous criticisms of royalty calculations.  


 
22


 Consistent with the approach to considering net production benefits, environmental impacts that occur outside Australia would 
be excluded from the analysis. This is mainly relevant to the consideration of greenhouse gas impacts. 
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net production benefits. Other quantified impacts to Australia are estimated at less than $2M, 


considerably less than the estimated $425M net production benefits of the Project to Australia.  


 


Overall, the Project is estimated to have net social benefits to Australia of between $423M and $634M 


(the latter incorporating the benefits of employment), and hence relative to the “without Project” 


scenario is desirable and justified from an economic efficiency perspective.  


 


While the major environmental, cultural and social impacts have been quantified and included in the 


Project CBA, any other residual environmental, cultural or social impacts that remain unquantified 


would need to be valued at greater than between $423M and $634M for the Project to be questionable 


from an Australian economic perspective. 
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Table 4.4 


Global and National Cost Benefit Analysis Results of the Project (Present Values @7% 


discount rate) 


 Costs $M Benefits  $M 


Production  


Opportunity cost of land $23 Sale value of coal  $3,069 


Opportunity cost of capital $0 
Residual value of land and 
capital    


Development costs $785    


Operating costs ex royalties  $1,676    


Rehabilitation and 
decommissioning costs 


Offset by residual 
value of land and 


capital  


Offset by rehabilitation 
and decommissioning 


costs 


Production Sub-total $2,484  $3,069 


Net Production Benefit    $585 ($425) 


 
Forestry impacts  $0** 


Wage benefits to 
employment 


$25 


 
Agricultural impacts 


$0*** 
Also in opportunity 
cost of land above 


Non-market benefits of 
employment 


$186 


Externalities  Surface water and local 
water supply $1 


Economic benefits to 
existing landholders Not quantified 


 
Subsidence impacts 


Accounted for through 
Mine Subsidence 


Levy.  


Economic benefits to 
suppliers 


No material impacts 


 Flooding 


Mitigation measures 
included in capital and 


operating costs   


 Groundwater 


Licence costs included 
in capital costs. No 
material impacts.   


 Air quality No material impacts   


 Noise and vibration 


Costs of mitigation 
included in capital 


costs   


 Ecology and biodiversity 


Some loss of values 
but offset. Cost of 
offset included in 


opportunity cost of 
land and operating 


costs   


 Aboriginal heritage No material impacts   


 Historic heritage 
Accounted for through 
Mine Subsidence Levy   


 Transport and traffic  


No material impacts. 
Costs of mitigation 


measures included in 
capital and operating 


costs   


 Visual amenity 


Costs of mitigation 
included in operating 


costs   


 Greenhouse gas $121 ($1****)   


 
Net public infrastructure 
costs No material impacts   


 
Loss of surplus to other 
industries No material impacts   


 Externality sub-total $122 ($2)  $211 


  


NET SOCIAL BENEFITS – including employment benefits $774 ($634) 


NET SOCIAL BENEFITS – excluding employment benefits $463 ($423) 


Note: totals may have minor discrepancies due to rounding.  When impacts accrue globally, the numbers in brackets relates to 


the level of impact estimated to accrue to Australia 


“No material impacts” does not mean that there will be no impacts but impacts are not likely to amount to more than 5% of the 


quantified net production benefits of the Project.  


**The value is estimated at $0.01M but is rounded down. 
***The value is estimated at $0.3M but is rounded down. 
**** The value is estimated at $0.4M but is rounded down. Greenhouse gas impacts are the maximum estimated. 
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4.6 NSW Costs and Benefits 


 


The NSW Government (2015) guidelines have a particular focus on the costs and benefits to NSW. 


Table 4.5 identifies the costs and benefits to NSW. Impacts that have a national or global dimension 


are apportioned to NSW, in particular: 


 


 32% of the estimated company tax generated from the Project is attributed to NSW (NSW 


Guidelines 2015); 


 none of the residual net producer surplus i.e. net production benefits minus company tax minus 


royalties, is attributed to NSW based on 100% foreign ownership of WACJV; 


 100% of potential wages benefits are attributable to NSW based on an assumption that all 


incremental employment will be filled by NSW residents; 


 100% of the potential nonmarket values of employment are attributable to NSW based on benefit 


transfer from a study that surveyed the NSW population; 


 greenhouse gas impacts (which accrue globally) are attributed to NSW based on NSW's share of 


the global population; 


 all other potential environmental, social and cultural impacts would accrue to NSW households. 


However, in accordance with Government policy and regulation these impacts are largely 


mitigated, compensated or offset by the proponent. 


 100% of contributions not linked to infrastructure demands created by the Project have been 


allocated to NSW. These include the Wallarah 2 Community Grants and Guringai Tribal Link 


Aboriginal Corporation Mutual Advancement Agreement (Guringai MAC) valued together at 


$100,000 per annum, the Wallarah 2 Apprenticeship program valued at $120,000 per annum and 


the Voluntary Planning Agreement with Wyong Shire council with a Community and Environment 


Component value of $4M over the life of the Project.  


 


On this basis, the costs and the benefits of the Project to NSW are summarised in Table 4.5.  The 


estimated Net Social Benefits of the Project to NSW are $274M and $485M, present value at 7% 


discount rate (the latter including employment benefits). Consequently, as well as resulting in net 


benefits to Australia, the Project would also result in net benefits to NSW. 


 


Any unquantified residual impacts of the Project to NSW after mitigation, offsetting and compensation 


would need to be valued at greater than $274M and $485M, present value for the Project to be 


questionable from a NSW economic efficiency perspective.  
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Table 4.5 


NSW Cost Benefit Analysis Results of the Project (Present Values @7% discount rate) 


* “No material impacts” does not mean that there will be no impacts but impacts are not likely to amount to more than 5% of the 


quantified net production benefits of the Project.  


Errors in total are due to rounding. 


**The value is estimated at $0.01M but is rounded down. 
***The value is estimated at $0.3M but is rounded down. 
**** The value for NSW is estimated at $0.1M but is rounded down. Greenhouse gas impacts are the maximum estimated. 


 


4.7 Distribution of NSW Costs and Benefits 
 


As identified in Section 3, CBA is only concerned with the single objective of economic efficiency. CBA 


and welfare economics provide no guidance on what is a fair, equitable or preferable distribution of 


costs and benefits. Nevertheless, CBA can provide qualitative and quantitative information for the 


decision-maker on how economic efficiency costs and benefits are distributed  


 
The costs and benefits of the Project to NSW are potentially distributed among a range of stakeholders 


as identified in Table 4.6.   


 


COSTS  VALUE ($M) BENEFITS VALUE ($M) 
Environmental, 
social and cultural 
impacts 


 
Share of Net 
Production Benefits 


 


Forestry impacts  $0** Royalties $200 


Agricultural impacts 
$0*** 


Also in opportunity cost of land above 
Company tax $70 


Surface water and 
local water supply $1 


Net producer surplus $0 


Subsidence impacts 
Accounted for through Mine 


Subsidence Levy.  
Contributions not 
linked to demand 


$5 


Flooding 
Mitigation measures included in 


capital and operating costs 
Sub-total  $275 


Groundwater 
Licence costs included in capital 


costs. No material impacts. 
Additional benefits  


Air quality No material impacts 
Wage benefits to 
employment 


$25 


Noise and vibration 
Costs of mitigation included capital 


costs 
Non-market benefits of 
employment 


$186 


Ecology and 
biodiversity 


Some loss of values but offset. Cost 
of offset included in opportunity cost 


of land and operating costs 


Economic benefits to 
existing landholders 


Not quantified 


Aboriginal heritage No material impacts 
Economic benefits to 
suppliers 


No material impacts 


Historic heritage 
Accounted for through Mine 


Subsidence Levy 
  


Transport and traffic  


No material impacts. Costs of 
mitigation measures included in 


capital and operating costs 
  


Visual amenity 
Costs of mitigation included in capital 


and operating costs 
   


Greenhouse gas $0****   


Net public 
infrastructure costs No material impacts 


  


Loss of surplus to 
other industries No material impacts 


  


Total  $1  Sub-total  $211 


NET SOCIAL BENEFITS – including employment benefits $485 


NET SOCIAL BENEFITS – excluding employment benefits $274 
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Table 4.6 
Incidence of NSW Costs and Benefits 


* NSW regulations require many impacts to be borne by the proponent via mitigation, offset and compensation. Where these 
measures perfectly mitigate, offset or compensate then no residual impacts occur and all impacts are borne by the proponent. 
This table identifies who bears residual impacts where mitigation, offset and compensation is imperfect.   


 
4.8 Risk and Sensitivity Analysis  
 


The main areas of environmental risks associated with mining projects relate to: 


 


 the financial viability of a project from unexpected downturns in prices and any consequent 


environmental impacts from premature cessation of operations;  


 ecological risk associated with whether the biodiversity offsets will adequately compensate for the 


direct ecological impacts;  


 other environmental, social and cultural impacts estimations and required mitigation measures.   


 


BENEFITS AND COSTS INCIDENCE OF COSTS AND BENEFITS MAGNITUDE OF IMPACT ($M) 


Share of Net Production 
Benefits 


 
 


Royalties NSW Government and NSW households 
$200 


Company tax NSW Government and NSW households 
$70 


Contributions without a nexus 
Gosford, Wyong and Lake Macquarie LGAs and 
residents of these LGAs $5 


Additional benefits  
 


Wage benefits to employment Some of the local and NSW labour force $25 


Non-market benefits of 
employment  


NSW households 
$186 


Economic benefits to existing 
landholders 


Local landholders who sell land required for Project 
including buffer land 


Not quantified 


Economic benefits to 
suppliers 


Regional and State suppliers of inputs to production 
No material impacts 


Environmental, social and 
cultural costs* 


 
 


Forestry impacts  NSW Forests but compensated $0 


Agricultural impacts Impacted farmers but compensated $0 


Surface water and local water 
supply  


Local surface water users but compensated via 
purchase of WALs 


$1 


Subsidence impacts Local landholders  Compensation via MSL 


Flooding Local landholders  
Mitigation measures included in 


capital and operating costs 


Groundwater Local groundwater users 
If WALs purchased off landholders 
then they are compensated. If from 
controlled allocation then no impact. 


Air quality impacts Adjoining landholders 
No properties impacted by 


exceedances 


Noise impacts  Adjoining landholders 
Mitigation measures included in 


capital costs 


Ecology and biodiversity Local and NSW households 
Some loss of values but offset by 
provision of biodiversity offsets  


Aboriginal heritage 
Aboriginal people and other local and NSW 
households  No material impacts 


Historic heritage impacts Local and NSW households 
Accounted for through Mine 


Subsidence Levy 


Transport and traffic  Local residents 


No material impacts. Costs of 
mitigation measures included in 


capital and operating costs 


Visual amenity Adjoining landholders 
Mitigation measures included in 


capital and operating costs 


Greenhouse gas impacts Local and NSW households $0 


Net public infrastructure costs NSW Government and NSW households No material impacts 


Loss of surplus to other 
industries 


Local industries adversely impacted by the Project No material impacts 
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The NSW Department of Planning and Environment has previously identified that the financial viability 


of projects is a risk assumed by the project owners. Nevertheless, it should be noted that it is highly 


unlikely that WACJV would invest in the Project if it were not financial viable. However, any risk that 


the Project may commence and then cease operation for financial reasons leaving unmet rehabilitation 


liabilities is mitigated by the fact that WACJV is required to pay a rehabilitation security deposit to the 


NSW Department of Trade and Investment, Regional Infrastructure and Services – Division of 


Resources and Energy (DTIRIS-DRE) as the holder of a mining authority under the Mining Act. This 


security deposit is held by DTIRIS-DRE to ensure that the legal obligations in relation to rehabilitation 


and safety of the site can be met following mine closure. If rehabilitation obligations are not met to the 


satisfaction of the Minister, then the security funds would be used by DTIRIS-DRE to meet the relevant 


requirements. 


 


The provision of biodiversity offsets can be associated with a number risks, including in relation to the 


biodiversity benefits of additional management of offsets, success in reconstruction of ecological 


communities, time-lags between impacts and provision of offsets as well as between management 


actions and achievement of ecological outcomes. These risks are mitigated through offset ratio 


requirements in the provision of offsets and commitment to the offset actions prior to the 


commencement of works under approval. The biodiversity offset package, with an appropriate offset 


ratio to account for ecological risks is being developed in consultation with the NSW Office of 


Environment and Heritage, and will be committed to prior to the commencement of the Project.  


 


There is some risk associated with the estimation of environmental, social and cultural impacts of the 


Project and the level of mitigation measures proposed. However, it should be noted that impacts have 


generally been assessed based on the maximum annual levels of production and hence are likely to 


be overstated. Ongoing monitoring will ensure that appropriate mitigation measures are implemented 


as required.  


 


The net present value of the Project to NSW (presented in Table 4.5) is based on a range of 


assumptions around which there is some level of uncertainty. Uncertainty in a CBA can be dealt with 


through changing the values of critical variables in the analysis (James and Gillespie, 2002) to 


determine the effect on the NPV
23


.  


 


In this sensitivity analysis, the CBA results for NSW were tested for changes to the following variables 


at a 4%, 7% and 10% discount rate: 


 


 Opportunity costs of land; 


 Development costs; 


 Operating costs;  


 Value of coal;  


 Effective company tax rate; 


 Production levels; 


 Forestry, surface water and agricultural impacts; 


 Greenhouse costs. 


 


Results are reported in Tables 4.7. What this analysis indicates is that CBA is most sensitive to 


changes in revenue (reflecting production levels, the value of coal in USD and the AUD/USD 


exchange rate). This is because the net benefit of the Project to NSW is dominated by royalties which 


are based on the Project revenue and are unaffected by assumptions regarding land opportunity costs, 


                                            
23


 Quantitative risk analysis could also potentially be undertaken. However, this requires information on the probability 
distributions for input variables in the analysis. This information is not available and so the sensitivity testing is limited to 
uncertainty analysis. 
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development costs, operating costs and mitigation, offsetting and compensation costs. Variations in 


these costs impact company tax estimates, only a portion of which accrue to NSW, and the residual 


net producer surplus which accrues to WACJV and is outside the scope of the NSW CBA.   


 


With respect to revenue, it should be noted that the estimated revenue from the Project is based on an 


assumed coal price over the life of the Project of AUD99 which is at the low end of the price forecasts 


from NSW DPI and well below those of the IEA. In addition, the production profile assessed for the 


purpose of the CBA was considerably less than the maximum level for which approval is sought, which 


again suggests that revenue estimates may be conservative.   


 


The sensitivity analysis indicated that the CBA results are not sensitive to changes in capital costs, 


operating costs, opportunity costs of land and capital equipment or environmental costs that have not 


already been internalised into production costs, such as greenhouse gas, forestry, agricultural and 


surface water impacts. Since mitigation, offset and compensation costs are a small component of the 


capital and operating costs of the Project and changes in these have no impact on the royalty 


component of NSW net social benefits, it is unlikely that large changes in these cost levels would have 


any significant impact on the CBA results. 


 


Under all scenarios examined, the Project has net social benefits to NSW. 


 


Table 4.7 
NSW CBA Sensitivity Testing (Present Value $Millions) (Excluding Employment Benefits) 


 4% Discount Rate 7% Discount Rate 10% Discount Rate 


CENTRAL ANALYSIS  $450 $274 $168 


INCREASE     


Opportunity cost of land - 20% $450 $274 $168 


Development costs - 20% $441 $269 $165 


Operating costs or production levels - 20% $403 $246 $150 


Value of coal - 30% $679 $414 $257 


Forestry, surface water and agricultural costs - 
100% 


$449 $273 $168 


Australian Treasury Clean Energy Future 
Policy Scenario 


$450 $274 $168 


 


 4% Discount Rate 7% Discount Rate 10% Discount Rate 


DECREASE     


Opportunity cost of land - 20% $450 $274 $168 


Development costs - 20% $464 $283 $174 


Operating costs or production levels - 20% $497 $303 $186 


Value of coal -30% $233 $148 $91 


Company tax - 20% of taxable income $407 $251 $155 


Forestry, surface water and agricultural costs - 
20% 


$450 $274 $168 


Forecast European Union Emission Allowance 
Units price 


$450 $274 $168 
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5 LOCAL EFFECTS ANALYSIS   


 


5.1 Introduction 


 


The CBA in Section 4 is concerned with whether the incremental benefits of the Project exceed the 


incremental costs and therefore whether the community would, in aggregate, be better off ‘with’ the 


Project compared to ‘without’ it. This section and Section 6 examines local effects using two different 


methods. 


 


The Local Area is defined as the LGAs of Gosford, Wyong and Lake Macquarie, within which the 


Project is located.  


 


5.2 Direct Effects Related to Employment 


 


The Project will provide: 


 


 a construction workforce of up to 450 during the peak year of construction with 50% assumed to 


already reside in the local area; and 


 an operational workforce of 300 per year over the life of the Project. The Social Impact 


Assessment considers two scenarios for local hires i.e. 210 and 150. However, given the imminent 


closure of the West Wallsend mine and the increasing unemployment rate for those with 


underground mining skills the percentage of local hires may be even greater. A third scenario 


where 85% of the operational workforce are local hires is considered. 


 


Assuming that future employees residing in the local area are already employed and that job 


vacancies created by these people filling the construction and mining positions remain unfilled, the 


incremental disposable wages accruing to the region is $4.8M during the peak year of construction 


and between $7.6M and $12.9M during Project operations. This is equivalent to 72 direct full time 


equivalent (FTE) jobs during the peak year of construction and between 79 and 134 direct FTE jobs 


during operations.  This is a minimum estimate as it assumes full employment and no in-migration of 


labour. 


 


Table 5.1 


Analysis of Net Income Increase and FTE Job Increase 
 Construction Operations 


  Scenario 1 Scenario 2 Scenario 3 


a) Direct employment during 


operations phase 
450 300 300 300 


Number that already reside in 


the region 
225 210 150 255 


b) Average net income in mining $67,300 $96,473 $96,473 $96,473 


c) Average net income in other 


industries* 
$45,889 $45,889 $45,889 $45,889 


d) Average increase in net 


income per job (b-c) 
$21,411 $50,584 $50,584 $50,584 


e) Increase in net income per 


year due to direct employment 
$4,817,503 $10,622,708 $7,587,649 $12,899,003 


f) FTE (e/b) 72 110 79 134 


*This information is not available from the ABS and hence average income across all sectors is used.  


                   


5.3 Direct Effects Related to Non-labour Expenditure 


 
The total annual non-labour expenditure (operating costs of the Project after subtraction of wages to 


employees) is in the order of $188M, per annum (once production has ramped up).  


 


However, not all of this expenditure will accrue to the local area. From the location quotient analysis 


and allocation of margins and taxes undertaken by Gillespie Economics for Section 6, $65M pa of non-


labour Project expenditure is estimated to accrue to the local area.  
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5.4 Second Round and Flow-on Effects 


 
The incremental expenditure by employees and non-labour expenditure that is captured by the local 


area provides flow-on economic activity to the local economy, which can be estimated in terms of 


economic activity indicators of output, value-added, income and employment. Section 6 provides a full 


assessment of flow-on effects arising from both labour expenditure and non-labour expenditure. From 


this analysis, the Type 11A employment and income multiplier for incremental impacts is 2.84 and 


1.72, respectively. Applying these multipliers to the direct net employment and net income effects 


calculated above in accordance with the NSW Guideline (2015) results in the Project operation 


contributing between $13M and $22M per annum in total net local income and between 224 and 381 


net local jobs.  


 


While net non-labour expenditure would also provide flow-on effects, there is no "expenditure 


multiplier". Its effects, estimated in terms of output, value-added, income and employment would need 


to be estimated using IO analysis or similar - refer to Section 6. 


 


Table 5.2 


Flow-on Effects Associated with Net Direct Employment and Income 
 Net Direct Flow-on Total 


Scenario 1    


Employment 110 202 312 


Net income (M) $10.6 $7.6  $18.2  


Scenario 2      


Employment 79 145 224 


Net income (M) $7.6 $5.5  $13.1  


Scenario 3      


Employment 134 247 381 


Net income (M) 12.9 $9.3  $22.2  


Net non-labour expenditure (M) $65   


 


5.5 Effects on Other Industries 


 
5.5.1 Regional Economic Impacts of Displaced Agriculture 


 
The Project could potentially result in a reduction in agricultural activity from land directly impacted 


through land disturbance, conservation (i.e. the biodiversity offset area), the purchase of groundwater 


WALs and temporary subsidence impacts on a turf farm operation. However, the magnitude of these 


impacts is very small with the foregone annual gross value of production from the disturbance area 


and biodiversity offsets area estimated by Barnett and Associates (2012) at $14,900 and $2,739, 


respectively. Impacts on the turf farm, should they occur, would be temporary and result in a foregone 


annual gross value of $1.2M for a period of 2 years. The purchase of surface WALs from farmers may 


also result in some reduction in economic activity, however, is not expected to be significant. 


 


Consequently, agricultural impacts of the Project are expected to be minimal. 


 
5.5.2 Wage Impacts 


 
In the short-run, increased regional demand for labour as a result of the Project (relative to the “without 


Project” scenario) could potentially result in some increased pressure on wages in other sectors of the 


economy. The magnitude and duration of this upward wages pressure would depend on the level of 


demand for labour, the availability of labour resources in the region and the availability and mobility of 


labour from outside the region. The incremental direct employment and income impacts of the Project, 


as estimated in Section 6, will contribute in the order of 0.2% and 0.5% of direct regional employment 


and direct regional wages, respectively. The contribution is smaller using the LEA approach above. As 


shown in Figure 6.6, the main employment sectors in the regional economy have on average 11% of 


their labour residing outside the region, reflecting the mobility of labour. Unemployment in the region 
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was at 17,644 people or 6.6% in December 2015 (Department of Employment, 2015). Wage impacts 


are therefore not likely to be significant. Where upward pressure on regional wages occurs, it 


represents an economic transfer between employers and owners of skills and would attract skilled 


labour to the region leading to downward pressure on wages.    


 


5.5.3 Housing Impacts 


 


The Project will generate some migration of workers and their families into the local area and hence 


increase demand for housing. However, given the surplus labour in the region, the level of increased 


demand is modest in comparison to the existing population and forecast growth in population over 


time. Consequently, the impact on housing prices is expected to be negligible.   


 


Negative impacts on house prices due to potential subsidence impacts are also expected to be 


negligible given that potentially impacted houses are located within declared MSDs and mechanisms 


exist to remedy any adverse impacts.  


 
5.6 Contributions to the Local Area 


 


Contributions to the local area as a result of the Project include the Wallarah 2 Community Grants and 


Guringai Tribal Link Aboriginal Corporation Mutual Advancement Agreement (Guringai MAC) valued 


together at $100,000 per annum, the Wallarah 2 Apprenticeship program valued at $120,000 per 


annum and the Voluntary Planning Agreement with Wyong Shire Council, which has a Community and 


Environment Component value of $4M over the life of the Project. In present value terms, these 


contributions are estimated at $5.2M. 
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5.7 Environmental and Social Impacts on the Local Community (Externalities) 


 
The main externalities that potentially accrue to the local area are summarised in Table 5.3. 
 


Table 5.3 
Environmental and Social Impacts on the Local Community 


* These impacts are rounded down to zero. 


 


Environmental, social and 
cultural costs 


Incidence of Impacts Magnitude of Impact ($M) 


Forestry impacts  NSW Forests but compensated $0* 


Agricultural impacts Impacted farmers but compensated $0* 


Surface water and local water 
supply  


Local surface water users but compensated via 
purchase of WALs 


$1 


Subsidence impacts Local landholders  
Compensation via Mine Subsidence 


Levy 


Flooding Local landholders  
Mitigation measures included in 


capital and operating costs 


Groundwater Local groundwater users 
If WALs purchased off landholders 
then they are compensated. If from 
controlled allocation then no impact. 


Air quality impacts Adjoining landholders 
No properties impacted by 


exceedances 


Noise impacts  Adjoining landholders 
Three properties moderately 


impacted but mitigation measures 
included in capital costs 


Ecology and biodiversity Local and NSW households 
Some loss of values but offset by 
provision of biodiversity offsets  


Aboriginal heritage 
Aboriginal people and other local and NSW 
households  No material impacts 


Historic heritage impacts Local and NSW households 
Accounted for through Mine 


Subsidence Levy 


Transport and traffic  Local residents 


No material impacts. Costs of 
mitigation measures included in 


capital and operating costs 


Visual amenity Adjoining landholders 
Minor impacts. Mitigation measures 


included in capital costs 


Greenhouse gas impacts Local and NSW households $0* 


Net public infrastructure costs NSW Government and NSW households No material impacts 


Loss of surplus to other 
industries 


Local industries adversely impacted by the Project No material impacts 
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5.8 Summary of Local Effects 


 
A summary of local effects of the Project is provided in Table 5.4. 
 


Table 5.4 
Summary of Local Effects 


  
 


 


 


 


 


Project Direct 
Project 


Direct: Local 
Net 


Effect 
Total Net Effect 
(with multiplier) 


Scenario 1     


Employment 300 210 110 312 


Net income (M)   $10.6  $18.2 


Scenario 2       


Employment 300 150 79 224 


Net income (M)   $7.6  $13.1 


Scenario 3       


Employment 300 255 134 381 


Net income (M)   $12.8  $22.2 


Net non-labour expenditure (M) $65 Mpa    


Second round and flow-on effects Refer to Section 6    


Contraction in other sectors No material impact    


Displaced activities Not applicable    


Wage impacts No material impact    


Housing impacts No material impact    


Externality impacts Incidence of Impacts Magnitude of Impact ($M) 


Contributions 
Local Aboriginal people and 
community 


$5 


Forestry impacts  NSW Forests but compensated $0 


Agricultural impacts 
Impacted farmers but 
compensated 


$0 


Surface water and local water supply  
Local surface water users but 
compensated via purchase of 
WALs 


$1 


Subsidence impacts Local landholders  Compensation via Mine Subsidence Levy 


Flooding Local landholders  
Mitigation measures included in capital and 


operating costs 


Groundwater Local groundwater users 
If WALs purchased off landholders then they are 


compensated. If from controlled allocation then no 
impact. 


Air quality impacts Adjoining landholders No properties impacted by exceedances 


Noise impacts  Adjoining landholders Mitigation measures included in capital costs 


Ecology and biodiversity Local and NSW households 
Some loss of values but offset by provision of 


biodiversity offsets  


Aboriginal heritage 
Aboriginal people and other local 
and NSW households  No material impacts 


Historic heritage impacts Local and NSW households Accounted for through Mine Subsidence Levy 


Transport and traffic  Local residents 
No material impacts. Costs of mitigation measures 


included in capital and operating costs 


Visual amenity Adjoining landholders 
Mitigation measures included in capital and 


operating costs 


Greenhouse gas impacts Local and NSW households $0 


Net public infrastructure costs 
NSW Government and NSW 
households 


No material impacts 


Loss of surplus to other industries 
Local industries adversely 
impacted by the Project 


No material impacts 







 


Gillespie Economics 55 Economic Impact Assessment 


6 SUPPLEMENTARY LOCAL EFFECTS ANALYSIS 


 
6.1 Introduction  


 


This section uses IO analysis to identify the gross economic activity footprint associated with the 


Project on the local economy. While Section 5 assumes full employment in the region (and nation) and 


no in-migration of labour, IO analysis assumes there is not full employment, allows for job chain effects 


and in-migration of labour to the region.  


 


6.2 Structure of the Local Economy 


 


For the purpose of the analysis, the local economy is defined as comprising the Gosford, Lake 


Macquarie and Wyong LGAs. This is the region where the Project is located and the majority of the 


Project operational workforce is expected to reside. 


 


A 2011 IO table of the regional economy was developed using the Generation of Input-Output Tables 


(GRIT) procedure (Attachment 8) using a 2011 IO table of the NSW economy (developed by the 


Centre for Agricultural and Regional Economics) as the parent table and a 2011 Census employment 


by industry data for the region. The 111 sector IO table of the regional economy was aggregated to 50 


sectors and 8 sectors for the purpose of describing the economy.  


 


A highly aggregated 2011 IO table for the regional economy is provided in Table 6.1. The rows of this 


table indicates how the gross regional output of an industry is allocated as sales to other industries, to 


households, to exports and other final demands (OFD - which includes stock changes, capital 


expenditure and government expenditure). For example, the mining sector in the region sells $50,000 


worth of output to the agriculture, forestry and fishing sector of the regional economy, $41,801,000 


worth of output to the mining sector of the regional economy etc. It also sells $1,464,000 of output 


directly to households and exports $1,041,688,000 worth of output from the region. 


 


The corresponding column shows the sources of inputs to produce that gross regional output. These 


include purchases of intermediate inputs from other industries, the use of labour (household income), 


the returns to capital or other value-added (OVA - which includes gross operating surplus and net 


indirect taxes and subsidies) and goods and services imported from outside the region. The number of 


people employed in each industry is also indicated in the final row.  For the mining sector to produce 


$1,390,936,000 worth of output, it purchases $418,000 of inputs from the agriculture, forestry and 


fishing sector of the regional economy, $41,808,000 of inputs from the mining sector of the regional 


economy etc. It also imports $195,671,000 of inputs from outside the region, generates $703,451,000 


in other value added, employs 1,972 people and pays $235,331,000 in wages and salaries.  


 


Output for the regional economy is estimated at $66,333M. Value-added for the regional economy is 


estimated at $18,683M, comprising $8,183M to households as wages and salaries and $10,501M in 


OVA.  


 


The total employment in the regional economy was 142,153 jobs.  


 


The economic structure of the regional economy can be compared with that for NSW through a 


comparison of results from the respective IO models (Figures 6.1 and 6.2). This reveals that the 


mining, manufacturing, utilities, trade/accommodation and public personal services sectors in the 


regional economy are of greater relative importance than they are to the NSW economy, while the 


agriculture/forest/fishing and business services sectors are of less relative importance than they are to 


the NSW economy.  


 


Figures 6.3 to 6.5 provide a more expansive sectoral distribution of gross regional output, employment, 


household income, value-added, exports and imports, and can be used to provide some more detail in 


the description of the economic structure of the regional economy. From these figures, it is evident that 


in terms of gross regional output, ownership of dwellings, retail trade and utilities are the most 
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significant sectors (Figure 6.3). In terms of value-added, retail trade, ownership of dwellings and retail 


trade are the most significant sectors (Figure 6.3). The retail trade sector is the most significant sector 


in terms of regional employment (Figure 6.4) while the education, retail trade, health and community 


care services sectors are the most significant sectors in terms of income (Figure 6.4). Major importing 


sectors include food manufacturing, metal manufacturing and retail trade, while major exporting 


sectors include coal mining, utilities, food manufacturing and metal manufacturing (Figure 6.5). 
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Table 6.1 


Aggregated Transactions Table: Regional Economy 2011 ($’000) 


 
Ag, 


forestry, 
fishing 


Mining Manuf. Utilities 


Building Trade/ 


Accom Bus. Srvcs 


Public/ 
Pers. 


Srvcs 


TOTAL 
Household 


Expenditure 
OFD Exports Total 


Ag, forestry, fishing 10,730 418 75,690 63 1,039 14,214 2,439 5,516 110,110 61,589 18,737 62,242 252,678 


Mining 50 41,801 31,052 209,887 3,271 1,196 2,999 1,058 291,312 1,464 56,472 1,041,688 1,390,936 


Manuf. 10,228 39,470 831,363 27,644 341,355 289,885 151,762 180,589 1,872,297 810,163 629,253 2,483,539 5,795,252 


Utilities 1,567 8,617 62,431 260,798 33,312 57,548 53,987 41,782 520,042 234,617 358,118 801,788 1,914,565 


Building 3,682 41,782 34,718 42,140 852,370 62,857 221,058 84,182 1,342,788 14,299 1,696,364 123,067 3,176,519 


Trade/Accom 7,828 19,630 233,034 21,716 69,004 176,933 199,980 196,911 925,036 3,213,476 299,407 682,029 5,119,947 


Bus.Srvcs 12,772 89,018 516,469 67,855 376,905 709,491 1,725,717 685,443 4,183,670 3,956,232 545,140 1,822,379 10,507,421 


Public/Pers Srvcs 3,124 15,748 54,657 10,830 34,725 90,218 235,782 221,857 666,941 2,227,724 2,877,099 646,840 6,418,604 


TOTAL 49,982 256,483 1,839,415 640,933 1,711,981 1,402,341 2,593,724 1,417,338 9,912,196 10,519,564 6,480,590 7,663,571 34,575,922 


Household Income 36,571 235,331 870,258 187,917 576,919 1,421,324 2,005,301 2,848,924 8,182,546 0 0 0 8,182,546 


OVA 87,615 703,451 831,495 622,614 364,175 1,068,173 3,999,904 1,141,529 8,818,957 1,283,693 202,038 196,306 10,500,994 


Imports 78,509 195,671 2,254,084 463,101 523,445 1,228,109 1,908,492 1,010,813 7,662,223 4,411,007 1,000,449 0 13,073,679 


TOTAL 252,678 1,390,936 5,795,252 1,914,565 3,176,519 5,119,947 10,507,421 6,418,604 34,575,922 16,214,264 7,683,078 7,859,877 66,333,141 


Employment 942 1,972 13,773 1,878 9,688 38,764 23,061 52,075 142,153     
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Figure 6.1 


Summary of Aggregated Sectors: Regional Economy (2011) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
Figure 6.2 


Summary of Aggregated Sectors: NSW Economy (2011) 
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Figure 6.3 Sectoral Distribution of Gross Regional Output and Value Added ($’000) 
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Figure 6.4 Sectoral Distribution of Income ($’000) and Employment (No.) 
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Figure 6.5 Sectoral Distribution of Imports and Exports ($’000) 
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Figure 6.6 shows the top 40 individual industry sectors by employment number for the region. The five 


most significant employment providers in the region are the retail trade sector, education and training 


sector, health care services sector, food and beverage services sector and residential care and social 


assistance services sector. In the top 40 individual industry sectors by employment, 10% of the 


workforce resides outside the region.  


 


Figure 6.6 


Main Employment Sectors in the Region (Job Numbers) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
Source: Generated from ABS 2011 census 4 digit employment by industry by place of usual residence data. 
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6.3 Expenditure During Mining Operation 


 
6.3.1 Introduction  


 


Mining projects provide direct economic activity to regional economies i.e. the output, value-added, 


income and employment associated with the quarrying operation. All other things being equal, the 


economic activity arising from a project will depend on: 


 


 the expenditure profile in the regional economy that is associated with the project; 


 the expenditure profile and residential location of the workforce; and 


 the size of the regional economy and the ability of local businesses to supply inputs to production 


demanded by mine proponents and the workforce. 


 


6.3.2 Mining Operation Expenditure 


 


The Project is a new development. Some indication of the main sectors of the regional economy that 


may directly benefit from the Project operation can be obtained by examining the regional expenditure 


pattern of the coal mining sector in regional IO table. This has been developed based on the 


expenditure pattern of the coal mining sector in a NSW IO table and the application of location 


quotients
24


 to assess the ability of sectors in the regional economy to supply the goods and services 


demanded. Based on this approach, the main sectors in the regional economy to benefit from direct 


operational expenditure are shown in Figure 6.7.  
 


  


                                            
24


 Location quotients are a way of quantifying how “concentrated” an industry is in a region compared to a larger geographic 
area, in this case NSW. They are calculated by comparing the industry’s share of regional employment with its share of NSW 
employment. A LQ of one indicates that the concentration of an industry's employment in a region is the same as for the state. A 
LQ of greater than one indicates the region has a greater concentration of employment in an industry compared to NSW and 
hence the likelihood of this sector in a region being able to provide the goods and services demanded by a project are greater 
than where the concentration is less than one. 
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Figure 6.7 


Percentage of Operational Expenditure in the Region by Sector 


 
 


6.3.3 Mine Employee Expenditure 


 


Economic activity in the region will also arise from the expenditure of the Project’s workforce in the 


region. It is estimated that the Project will have 300 direct employees. Ninety percent are estimated to 


live in the region
25


. An indication of the main sectors of the regional economy that may benefit from 


employee expenditure can be obtained by examining the expenditure pattern of the household sector 


in the NSW IO table adjusted to the region using location quotients. Based on this approach the main 


sectors in the regional economy to benefit from direct expenditure of wages in the regional economy 


are shown in Figure 6.8. The main sectors benefitting from workforce expenditure are the ownership of 


dwellings sector, retail trade sector, food and beverage services sector and the education and training 


sector. 


 


  


                                            
25


 This includes local hires plus those migrating into the region. 
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Figure 6.8 - Percentage of Employee Expenditure in the Region by Sector 


 


 
 


6.4 Regional Impact of the Project  
 
The revenue, expenditure and employment associated with the construction and operation phases of 
the Project would stimulate economic activity for the regional economy, as well as for the broader 
NSW economy, as described in this section. 
 


6.4.1 Construction Phase 
 


Introduction 


 


Economic activity associated with the Project construction is estimated to mainly occur within three 


sectors of the economy: 


 


 the heavy and civil engineering construction sector which includes businesses involved in the 


mine sites; 


 the construction services sector which includes businesses involved in site preparation services, 


plumbing, electrical,  and other trades; and 


 the specialised and other machinery and equipment manufacturing sector which includes the 


manufacturing of mining machinery and equipment. 


 


Impact on Regional Economy 


 
The average annual Project construction workforce is estimated to reach a peak of approximately 450 


in Year 2. For Year 1 and Year 3, the average annual construction workforce is estimated at 250 and 


400, respectively.  


 


To support 450 construction workers (Year 2), reference to the input-output coefficients for the region 


shows that approximately $163M of capital expenditure would be required in the heavy and civil 
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engineering construction sector and construction services sector. The direct and indirect regional 


economic impact of this level of expenditure in the regional economy is reported in Table 6.2. 


 


Expenditure on machinery and equipment is estimated to reach a peak of $65M in Year 3. For Years 


1, 2 and 4 the estimated expenditure on machinery and equipment is $15M, $50M and $40M, 


respectively. WACJV advise that in the order of 25% of these machinery and equipment purchases will 


occur within the region. The direct and indirect regional economic impact of $16.25M expenditure in 


the regional economy (Year 3) is reported in Table 6.3. 


 
Impacts 


Table 6.2 
Economic Impacts of the Construction Workforce on the Regional Economy (Year 2) 


 


  
Direct 


Production 
induced 


Consumption 
induced 


Total 
Flow on* 


TOTAL 
EFFECT* 


OUTPUT ($’000) 163,212 141,850 57,967 199,817 363,030 


Type 11A Ratio 1.00 0.87 0.36 1.22 2.22 


VALUE ADDED ($’000) 53,636 54,823 31,818 86,642 140,278 


Type 11A Ratio 1.00 1.02 0.59 1.62 2.62 


INCOME ($’000) 28,578 27,175 11,748 38,923 67,501 


Type 11A Ratio 1.00 0.95 0.41 1.36 2.36 


EMPL. (No.) 450 420 241 661 1,111 


Type 11A Ratio 1.00 0.93 0.54 1.47 2.47 


Note: Totals may have minor discrepancies due to rounding. 


 


Table 6.3 
Economic Impacts of Construction Equipment Purchases on the Regional Economy (Year 3) 


 


  
Direct 


Production 
induced 


Consumption 
induced 


Total 
Flow on* 


TOTAL 
EFFECT* 


OUTPUT ($’000) 13,871
1
 7,223 3,563 10,786 24,657 


Type 11A Ratio 1.00 0.52 0.26 0.78 1.78 


VALUE ADDED ($’000) 4,865 2,793 1,956 4,749 9,614 


Type 11A Ratio 1.00 0.57 0.40 0.98 1.98 


INCOME ($’000) 2,200 1,226 722 1,948 4,149 


Type 11A Ratio 1.00 0.56 0.33 0.89 1.89 


EMPL. (No.) 41 20 15 35 77 


Type 11A Ratio 1.00 0.49 0.36 0.85 1.85 


Note: Totals may have minor discrepancies due to rounding. 
1
 While $16,250,000 is estimated to be spent in the local economy an adjustment has been made for some leakage of 


construction of machinery outside the economy based on location quotients.  


 


In estimating the total regional impacts, it is important to separate the flow-on effects that are 


associated with firms buying goods and services from each other (production-induced effects) and the 


flow-on effects that are associated with employing people who subsequently buy goods and services 


as households (consumption-induced effects). This is because these two effects operate in different 


ways and have different spatial impacts.  


 


Production-induced effects occur in a near-proportional way within a region, whereas the 


consumption-induced flow-on effects only occur in a proportional way if workers and their families are 


located in the region or migrate into the region. Where workers commute from outside the region, 


some of the consumption-induced flow-on effects leak from the region.  


 


In total, the construction workforce of the Project during the peak construction year (Year 2) would 


contribute in the order of up to:  
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 $363M in annual direct and indirect output; 


 $140M in annual direct and indirect value added; 


 $68M in annual direct and indirect household income; and 


 1,111 direct and indirect jobs. 


 
Proportionally less impact would be felt in Year 1 and Year 3 of the construction phase of the Project 
as indicated in the summary table below. 
 


Table 6.4 
Summary of Economic Impacts of Construction on the Regional Economy 


 Direct and Indirect 


Output ($000) 


Annual Direct and 


Indirect Value Added 


($000) 


Annual Direct and 


Indirect Household 


Income ($000) 


Direct and Indirect 


Jobs (No.) 


Year 1                201,679                  77,931           37,500                617  


Year 2               363,030                140,278           67,501             1,111  


Year 3               322,686                124,689           59,999                988  


 
In total, the construction equipment purchases of the Project during the peak year of expenditure (Year 


3) would contribute in the order of up to:  


 


 $25M in annual direct and indirect output; 


 $10M in annual direct and indirect value added; 


 $4M in annual direct and indirect household income; and 


 77 direct and indirect jobs. 


 
Proportionally less impact would be felt in Year 1, Year 2 and Year 4 from equipment purchases as 
indicated in the summary table below. 
 


Table 6.5 
Summary of Economic Impacts of Construction Equipment Purchases on the Regional 


Economy 
 Direct and Indirect 


Output ($000) 


Annual Direct and 


Indirect Value Added 


($000) 


Annual Direct and 


Indirect Household 


Income ($000) 


Direct and Indirect 


Jobs (No.) 


Year 1  5,690 2,219 957 18 


Year 2 18,967 7,395 3,191 59 


Year 3 24,657 9,614 4,149 77 


Year 4 15,174 5,916 2,553 47 


 
Multipliers 
 
Multipliers are summary measures used for predicting the total impact on all industries in an economy 


from changes in the demand for the output of any one industry (ABS, 1995). There are many types of 


multipliers that can be generated from input-output analysis (refer to Attachment 3). Type 11A ratio 


multipliers summarise the total impact on all industries in an economy in relation to the initial own 


sector effect e.g. total income effect from an initial income effect and total employment effect from an 


initial employment effect, etc. 


 


The Type 11A ratio multipliers for the construction workforce of the Project range from 2.22 for output 


up to 2.62 for value-added. The Type 11A ratio multipliers for the equipment expenditure in the region 


range from 1.78 for output up to 1.98 for value-added. 
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Main Sectors Affected 


 


The input-output analysis indicates that construction is most likely to directly impact the heavy and civil 


engineering construction sector and construction services sector. Flow-on impacts from the 


construction of the Project are likely to affect a number of different sectors of the regional economy. 


The sectors most impacted by output, value-added, income and employment flow-ons are likely to be 


construction services, wholesale and retail trade, professional, scientific and technical services and 


building, cleaning, pest control, administrative and other support services, heavy and civil engineering 


constructions.  


 


The input-output analysis indicates that impacts from the equipment purchases are most likely to 


directly impact the specialised and other machinery and equipment manufacturing sector. The sectors 


most impacted by output, value-added, income and employment flow-ons are likely to be iron and 


steel manufacturing, wholesale and retail trade, professional, scientific and technical services, non-


residential property operators and real estate services, building, cleaning, pest control, administrative 


and other support services and food and beverage services.  


 


Impact on the NSW Economy 


 


When the impact of $163M of expenditure in the heavy and civil engineering construction sector and 


construction services sector is assessed for the NSW economy (Table 6.6), the impacts are greater 


because of the larger inter-sectoral linkages and hence multipliers of a larger economy. 


 


The impact of machinery and equipment purchases on the NSW economy are also greater than for the 


regional economy (Table 6.7) as the NSW economy is able to capture more of the machinery and 


equipment purchases (75%) and the larger economy has greater inter-sectoral linkages and hence 


multipliers. 


 


Impacts 


Table 6.6 
Economic Impacts of the Construction Workforce on the NSW Economy (Year 2) 


 


 Direct Effect 
Production 


Induced 
Consumption 


Induced 
Total  


Flow-on 
TOTAL 


EFFECT 


OUTPUT ($’000) 163,212 202,374 161,710 364,084 527,296 


Type 11A Ratio 1.00 1.24 0.99 2.23 3.23 


VALUE ADDED ($’000) 53,636 83,127 86,652 169,779 223,415 


Type 11A Ratio 1.00 1.55 1.62 3.17 4.17 


INCOME ($’000) 37,389 52,016 40,125 92,141 129,530 


Type 11A Ratio 1.00 1.39 1.07 2.46 3.46 


EMPL. (No.) 450 576 579 1,155 1,605 


Type 11A Ratio 1.00 1.28 1.29 2.57 3.57 


Note: Totals may have minor discrepancies due to rounding. 
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Table 6.7 
Economic Impacts of Construction Equipment Purchases on the NSW Economy (Year 3) 


 


 Direct Effect 
Production 


Induced 
Consumption 


Induced 
Total  


Flow-on 
TOTAL 


EFFECT 


OUTPUT ($’000) 47,603 38,833 35,054 73,886 121,489 


Type 11A Ratio 1.00 0.82 0.74 1.55 2.55 


VALUE ADDED ($’000) 17,011 15,813 18,783 34,597 51,608 


Type 11A Ratio 1.00 0.93 1.10 2.03 3.03 


INCOME ($’000) 10,641 8,739 8,698 17,437 28,078 


Type 11A Ratio 1.00 0.82 0.82 1.64 2.64 


EMPL. (No.) 142 106 125 232 374 


Type 11A Ratio 1.00 0.75 0.88 1.63 2.63 


Note: Totals may have minor discrepancies due to rounding. 
1
 While $48,750,000 is estimated to be spent in the NSW economy an adjustment has been made for some leakage of 


construction of machinery outside the economy based on location quotients. 


 


Based on the above approach, expenditure in the heavy and civil engineering construction sector and 


construction services sector during the peak construction year of the Project (Year 2) would result in 


impacts on the NSW economy of up to: 


 


 $527M in annual direct and indirect output; 


 $223M in annual direct and indirect regional value added; 


 $129M in annual direct and indirect household income; and 


 1,605 direct and indirect jobs. 


 


Proportionally less impact would be felt in Year 1 and Year 3 of the construction phase of the Project 
as indicated in the summary table below. 
 


Table 6.8 
Summary of Economic Impacts of Construction on the NSW Economy 


 Direct and Indirect 


Output ($000) 


Annual Direct and 


Indirect Value Added 


($000) 


Annual Direct and 


Indirect Household 


Income ($000) 


Direct and Indirect 


Jobs (No.) 


Year 1  292,942 124,119 71,961 892 


Year 2 527,296 223,415 129,530 1,605 


Year 3 468,707 198,591 115,138 1,427 


 
The impact of the peak year of equipment purchases (Year 3) on the NSW economy would be up to: 


 


 $121M in annual direct and indirect output; 


 $51M in annual direct and indirect value added; 


 $28M in annual direct and indirect household income; and 


 374 direct and indirect jobs. 


 


Proportionally less impact would be felt in Year 1, Year 2 and Year 4 from equipment purchases as 
indicated in the summary table below. 
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Table 6.9 
Summary of Economic Impacts of Construction Equipment Purchases on the NSW Economy 


 Direct and Indirect 


Output ($000) 


Annual Direct and 


Indirect Value Added 


($000) 


Annual Direct and 


Indirect Household 


Income ($000) 


Direct and Indirect 


Jobs (No.) 


Year 1  28,036 11,909 6,480 86 


Year 2 93,453 39,698 21,599 288 


Year 3 121,489 51,608 28,078 374 


Year 4 74,763 31,759 17,279 230 


 


6.4.2 Operation Phase 
 
Impact on the Regional Economy 
 
Introduction 


 


For the analysis of the Project, a Project sector was inserted into the regional input-output table
26


 


reflecting average annual production levels for the Project, once production has ramped up. The 


revenue, expenditure and employment data for this new sector was obtained from financial information 


provided by WACJV. For this new sector: 


 


 the estimated gross annual revenue of the Project was allocated to the output row; 


 the estimated wage bill of employees residing in the region was allocated to the household wages 


row with any remainder allocated to imports; 


 non-wage local expenditure was initially allocated across the relevant intermediate sectors in the 


economy, imports and other value-added based on advice from WACJV; 


 allocation was then further made between intermediate sectors in the local economy and imports 


based on regional location quotients; 


 purchase prices for expenditure in the each sector in the region were adjusted to basic values 


and margins and taxes were allocated to appropriate sectors using relationships in the National 


Input-Output Tables; 


 the difference between total revenue and total costs was allocated to the other value-added row; 


and 


 direct employment in the Project that resides in the region was allocated to the employment row. 


 
Impacts 
 


The total and disaggregated annual impacts of the average operation of the Project on the regional 


economy in terms of output, value-added, income and employment (in 2015 dollars) are shown in 


Table 6.10. 


  


                                            
26


 Inflated to 2015 
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Table 6.10 
Annual Regional Economic Impacts of the Project 


 


 Direct Effect Production 
Induced 


Consumption 
Induced 


Total  
Flow-on 


TOTAL 
EFFECT 


OUTPUT ($’000) 437,690 96,775 59,443 156,219 593,909 


Type 11A Ratio 1.00 0.22 0.14 0.36 1.36 


VALUE-ADDED ($’000) 271,797 37,764 32,629 70,392 342,189 


Type 11A Ratio 1.00 0.14 0.12 0.26 1.26 


INCOME ($’000) 40,153 17,019 12,047 29,067 69,220 


Type 11A Ratio 1.00 0.42 0.30 0.72 1.72 


EMPLOYMENT (No.) 300 306 247 553 853 


Type 11A Ratio 1.00 1.02 0.82 1.84 2.84 


Note: Totals may have minor discrepancies due to rounding. 


 


Again regional economic impacts are separated out between production-induced effects and 


consumption-induced effects. Production-induced effects occur in a near-proportional way within a 


region. Where workers commute from outside the region some of the consumption-induced flow-on 


effects leak from the region. Where workers are already located in the region i.e. unemployed or 


employed, some of the consumption-induced flow-ons in the region may already be occurring through 


expenditure of their current wage or unemployment benefits. 


 


The Project is estimated to make up to the following contribution to the regional economy (Table 6.10): 


 


 $593M in annual direct and indirect regional output or business turnover; 


 $342M in annual direct and indirect regional value-added; 


 $69M in annual direct and indirect household income; and 


 853 direct and indirect jobs. 


 


Multipliers 


 
Type 11A ratio multipliers for the Project range from 1.26 for value-added up to 2.84 for employment. 


 


Capital intensive industries tend to have a high level of linkages with other sectors in an economy thus 


contributing substantial flow-on employment while at the same time only having a lower level of direct 


employment (relative to output levels). This tends to lead to relatively high ratio multipliers for 


employment. A lower ratio multiplier for income (compared to employment) also generally occurs as a 


result of comparatively higher wage levels in the mining sectors compared to incomes in the sectors 


that would experience flow-on effects from the Project. 


 


Capital intensive mining projects also typically have a relatively low ratio multiplier for value-added, 


reflecting the relatively high direct value-added for the Project compared to that in flow-on sectors. The 


low output ratio multiplier largely reflects the high direct output value of the Project compared to the 


sectors that experience flow-on effects from the Project. 


 
Main Sectors Affected 
 
Flow-on impacts from the Project are likely to affect a number of different sectors of the regional 


economy.  The sectors most impacted by output, value-added and income flow-ons are likely to be 


the: 


 


 Specialised and other Machinery and Equipment Manufacturing Sector; 


 Professional, Scientific and Technical Services Sector; 
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 Other Repair and Maintenance Sector; 


 Exploration and Mining Support Services Sector; 


 Retail Trade Sector; 


 Wholesale Trade Sector; 


 Food and Beverage Services Sector; 


 Education and Training Sector; 


 Food and Beverage Services Sector; 


 Building Cleaning, Pest Control, Administrative and Other Support Services Sector; and 


 Health Care Services Sector. 


 


Examination of the estimated direct and flow-on employment impacts gives an indication of the sectors 


in which employment opportunities would be generated by the Project operation (Table 6.11). 


 
Table 6.11 


Sectoral Distribution of Total Regional Employment Impacts of the Project 
 


Sector 
Average 


Direct Effects 
Production 


Induced 
Consumption 


Induced 
Total 


Primary 0 0 2 2 


Mining 300 28 0 329 


Manufacturing 0 102 15 117 


Utilities 0 6 2 7 


Wholesale/Retail 0 26 75 102 


Accommodation, cafes, restaurants 0 8 34 42 


Building/Construction 0 5 4 9 


Transport 0 13 8 21 


Services 0 118 107 225 


Total 300 306 247 853 


Note: Totals may have minor discrepancies due to rounding. 


 
Table 6.11 indicates that direct, production-induced and consumption-induced employment impacts of 


the Project on the regional economy are likely to have different distributions across sectors.  


Production-induced flow-on employment would occur mainly in the manufacturing, wholesale/retail, 


services and mining sectors, while consumption induced flow-on employment would be mainly in the 


services, wholesale/retail trade and accommodation/cafes/restaurants sectors (Table 6.11). 


 


Businesses that can provide the inputs to the production process required by the Project and/or the 


products and services required by employees would directly benefit from the Project by way of an 


increase in economic activity. However, because of the inter-linkages between sectors, many indirect 


businesses would also benefit. 
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Impact on the NSW Economy 


 


Introduction 


 


The state economic impacts of the Project operation were assessed in the same manner as for 


estimation of the regional impacts. A new Project sector was inserted into a NSW input-output table in 


the same manner described in Section 6.4.2. The primary difference from the Project sector identified 


for the regional economy was that a greater level of expenditure would be captured by the NSW 


economy compared to the regional economy. 


 


Impacts 


 


The total and disaggregated average annual impacts of the Project on the NSW economy in terms of 


output, value-added, income and employment (in 2015 dollars) are shown in Table 6.12. 


 
Table 6.12 


Annual State Economic Impacts of the Project 


 


 Direct Effect 
Production 


Induced 
Consumption 


Induced 
Total  


Flow-on 
TOTAL 


EFFECT 


OUTPUT ($’000) 437,690 139,291 130,975 270,267 707,957 


Type 11A Ratio 1.00 0.32 0.30 0.62 1.62 


VALUE-ADDED ($’000) 271,798 56,056 70,182 126,238 398,036 


Type 11A Ratio 1.00 0.21 0.26 0.46 1.46 


INCOME ($’000) 40,153 32,259 32,499 64,758 104,911 


Type 11A Ratio 1.00 0.80 0.81 1.61 2.61 


EMPLOYMENT (No.) 300 410 469 879 1,179 


Type 11A Ratio 1.00 1.37 1.56 2.93 3.93 


Note: Totals may have minor discrepancies due to rounding. 


 


Based on the above approach, the Project would result in impacts on the NSW economy of up to: 


 


 $707M in annual direct and indirect output; 


 $398M in annual direct and indirect regional value added; 


 $104M in annual direct and indirect household income; and 


 1,179 direct and indirect jobs. 


 


The estimated Project contributions to the NSW economy are greater than for the regional economy, 


as the NSW economy is able to capture more Project and household expenditure, and there is a 


greater level of intersectoral linkages in the larger NSW economy. 


 


6.5 Potential Contraction in Other Sectors 


 
Economic impacts for regional economies modelled using IO analysis represent only the gross or 


positive economic activity associated with the Project. Where employed and unemployed labour 


resources in the region are limited and the mobility of in-migrating or commuting labour from outside 


the region is restricted, there may be competition for regional labour resources as a result of the 


individual project that drives up regional wages. In these situations, there may be some ‘crowding out’ 


of economic activity in other sectors of the regional economy.  


 


‘Crowding out’ would be most prevalent if the regional economy was at full employment and it was a 


closed economy with no potential to use labour and other resources that currently reside outside the 


region. However, the regional economy is not at full employment and is an open economy with access 
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to external labour resources. Consequently, ‘crowding out’ of economic activity in other sectors as a 


result of the Project would not be expected to be significant.  


 


However, even where there is some ‘crowding out’ of other economic activities this does not indicate 


losses of jobs but the shifting of labour resources to higher valued economic activities. This reflects the 


operation of the market system where scarce resources are reallocated to where they are most highly 


valued and where society would benefit the most from them. This reallocation of resources is therefore 


considered a positive outcome for the economy not a negative. 


 


6.6 Mine Cessation 


 
As outlined in Section 6.4, the Project would provide direct and indirect economic activity in the 


regional economy for 28 years. Conversely, the cessation of the mining operations in the future would 


result in a contraction in regional economic activity. 


 


The magnitude of the regional economic impacts of cessation of the Project would depend on a 


number of interrelated factors at the time, including: 


 


 the movements of workers and their families;  


 alternative development opportunities; and 


 economic structure and trends in the regional economy at the time. 


 


Ignoring all other influences, the impact of Project cessation on the regional economy would depend 


on whether the workers and their families affected would leave the area. If it is assumed that some or 


all of the workers remain in the region, then the impacts of Project cessation would not be as severe 


compared to a greater number leaving the region. This is because the consumption-induced flow-ons 


of the decline would be reduced through the continued consumption expenditure of those who stay 


(Economic and Planning Impact Consultants, 1989). Under this assumption, the regional economic 


impacts of Project cessation would approximate the direct and production-induced effects in Table 


6.10. However, if displaced workers and their families leave the region then impacts would be greater 


and begin to approximate the total effects in Table 6.10.  


 


The decision by workers, on cessation of the Project, to move or stay would be affected by a number 


of factors including the prospects of gaining employment in the regional economy compared to other 


regions, the likely loss or gain from homeowners selling, and the extent of "attachment" to the regional 


area (Economic and Planning Impact Consultants, 1989). 


 


Ultimately, the significance of the economic impacts of cessation of the Project would depend on the 


economic structure and trends in the regional economy at the time. For example, if the Project 


cessation takes place in a declining economy, the impacts might be significant. Alternatively, if Project 


cessation takes place in a growing diversified economy where there are other development 


opportunities, the ultimate cessation of the Project may have little impact. 


 


Nevertheless, given the uncertainty about the future prospects in the regional economy, it is not 


possible to predict the likely circumstances within which Project cessation would occur. 
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7 CONCLUSION 


 


A CBA of the Project indicated that it would have net production benefits to NSW of $275M, present 


value at 7% discount rate. Provided the residual environmental, social and cultural impacts of the 


Project that accrue to NSW are considered to be valued at less than $275M, the Project can be 


considered to provide an improvement in economic efficiency and hence relative to the “without 


Project” scenario is justified on economic grounds.    


  


Adverse uncompensated environmental, social and cultural impacts of the Project have been 


minimised through project design and mitigation, offset and compensation measures. The cost of 


implementing these measures have already been incorporated into the estimate of net production 


benefits, including the cost of using land and water resources, subsidence impacts, flooding impacts, 


noise mitigation and acquisition costs in accordance with the Voluntary Land Acquisition and 


Management Policy, provision of biodiversity offsets and the cost of intersection upgrades and 


maintenance. Expert technical investigations indicate no material impacts are envisaged in relation to 


air quality, Aboriginal heritage, public infrastructure or loss of surplus to other industries. Impacts that 


were quantified included forestry, agriculture, surface water and greenhouse gas generation, however 


these are minor compared to the estimated net production benefits of the Project.  


 


There may also be some market and non-market benefits of employment provided by the Project 


which are estimated to be in the order of $211M, present value at 7% discount rate. Overall, the 


Project is estimated to have net social benefits to NSW of $274M to $485M, present value at 7% 


discount rate and hence relative to the “without Project” scenario is desirable and justified from an 


economic efficiency perspective.  


 


While the main environmental, cultural and social impacts have been quantified and included in the 


Project CBA, any other residual environmental, cultural or social impacts that remain unquantified 


would need to be valued at greater than $274M to $485M (present value) for the Project to be 


questionable from a NSW economic efficiency perspective. 


 


The key driver of the net social benefits to NSW are the royalties generated. These are a function of 


Project revenue and are unaffected by assumptions about land opportunity costs, development costs, 


operating costs, mitigation, offset and compensation costs or effective company tax rates.  


 


The relative magnitude of royalties and unmitigated environmental, cultural and social impacts 


indicates that even with large changes to the assumed coal price, the net production benefits of the 


Project to NSW would still far outweigh any residual impacts of the Project. 


 


Local Effects Analysis 


  


Under the strict LEA assumptions of full regional employment and no in-migration of labour, the 


Project is estimated to contribute between 79 and 134 direct full-time equivalent mining jobs and direct 


net regional income to existing residents of between $7.6M and $12.8M per annum.  


 


Including multiplier effects the annual regional impact for 28 years is estimated at: 


 


 $13M to $22M in direct and indirect household income; and 


 224 to 381 direct and indirect jobs. 


 


Supplementary Local Effects Analysis using Input-Output Analysis 


 


A supplementary LEA was undertaken using IO analysis. This method relaxes the restrictive 


assumptions of the LEA and allows for divergence from full employment, job chains effects and in-


migration of labour to the region.  
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Using this approach it is estimated that the Project would make up to the following annual incremental 


contribution to the regional economy
27


 for up to 28 years: 


 


 $593M in annual direct and indirect regional output or business turnover; 


 $342M in annual direct and indirect regional value-added; 


 $69M in annual direct and indirect household income; and 


 853 direct and indirect jobs. 


 


The actual regional impact of the Project operation is likely to lie between that assessed in the LEA 


and the Supplementary LEA. 


 


Additional regional economic activity would be generated during the construction phase of the Project 


via expenditure of the construction workforce and purchase of equipment.  


                                            
27


 The Local Government Areas of Wyong, Gosford and Lake Macquarie. 
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ATTACHMENT 1 – LEGISLATIVE CONTEXT FOR ECONOMIC ANALYSIS IN EIA 
 


Environmental Planning and Assessment Act 1979 and Environmental Planning and 


Assessment Regulation  


 


 The basis for economic analysis under the Environmental Planning and Assessment (EP&A) Act 


1979 emanates from: 


 the definition of the term “environment” in the EP&A Act which is broad and includes the 


social and economic environment, as well as the biophysical environment;  


 the “objects” of the EP&A Act which includes “promoting the social and economic welfare of 


the community”; and 


 Clause 7(1)(f) of Schedule 2 of the EP&A Regulations which requires environmental 


assessment to provide “the reasons justifying the carrying out of the development, activity 


or infrastructure in the manner proposed, having regard to biophysical, economic and social 


considerations…” 


 Section 79C of the EP&A Act requires the following two matters to be taken into 


consideration by the consent authority in determining a development application: 


- the public interest (taken as the collective public interest of households in NSW); and 


- the likely impacts of that development, including environmental impacts on both the 


natural and built environments, and social and economic impacts in the locality. 


 Objects of promoting economic welfare and requirements to justify a project having regard to 


economic considerations are consistent with the use of CBA. A Note to Clause 7 (1) (f) states that 


"A cost benefit analysis may be submitted or referred to in the reasons justifying the carrying out 


of the development, activity or infrastructure." 


 A cost benefit analysis is consistent with the consideration of the public interest, although the 


limitation of public interest to NSW households requires consideration of the costs and benefits to 


NSW households, whereas CBA would normally be undertaken at the National level. 


 Elements of CBA can provide information on the economic impacts in the locality, although CBA 


should not be undertaken at the local level. This can be supplemented by other forms of analysis 


to examine economic impacts in the locality such as the consideration of: 


- effects relating to local employment; 


 


- effects relating to non-labour project expenditure; and 


 


- environmental and social impacts on the local community. 


 


Secretary's Environmental Assessment Requirements  


 The Project SEARs include a requirement for: 


- a detailed assessment of the costs and benefits of the project as a whole, and whether it 
would result in a net benefit for the NSW community;  
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- potential direct and indirect economic benefits of the project for local and regional 
communities and the state; and 


 
- a detailed description of the measures that would be implemented to minimise the adverse 


social and economic impacts of the project including any infrastructure improvements, or 
contributions and/or voluntary planning agreement or similar mechanisms.  
 


Other Economic Guidelines 


 


 In 2015 the NSW Government prepared Guidelines for the economic assessment of mining and 


coal seam gas proposals. This provides an outline of how to undertake a CBA and local effects 


analysis of mining and coal seam gas proposals. 


 
 NSW Treasury (2007) NSW Government Guideline for Economic Appraisal, provides guidance 


for Government agencies on how to undertake CBA of significant spending proposals, including 


proposed capital works, projects and new programs across all public sector agencies. However, 


many of the principles have broader application. 
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ATTACHMENT 2 – INTRODUCTION TO ECONOMIC METHODS   
 


Cost Benefit Analysis 


 


 Cost Benefit Analysis (CBA) is the primary way that economists evaluate projects and policies.  


 CBA evaluates whether the well-being (economic welfare) of the community is in aggregate 


improved by a project. It does this by comparing the costs and benefits of a project to the 


community.  


 The community whose welfare is included is broadly defined as anyone who bears significant 


costs and benefits of a project. However, in practice most CBA is undertaken at a national level. 


CBA at a sub-national level is not recommended however if undertaken at this level should 


provide decision-makers with estimates of all significant effects, including those to non-residents 


of the sub-national region. 


 It is not possible to justify a project on economic grounds without doing a CBA. 


Economic Activity Analysis 


 


 Economists also often provide information to decision-makers on the economic activity that a 


project will provide to the regional, state or national economy. This is particularly relevant at the 


regional level since many regions and towns are experiencing long term decline as a result of 


structural change in the economy. Additional economic activity can help the prosperity of these 


regions.  


 Direct economic activity provided by a project can be estimated from financial and labour 


estimates for a project. Methods that can be used to estimate direct and indirect economic 


activity include IO analysis and CGE modelling. Refer to Attachment 3 for a comparison of these 


methods and their assumptions.   


 While economic activity measures from IO analysis and CGE modelling e.g. direct and indirect 


output, value-added and income, are generally not measures of benefits and costs relevant to a 


CBA this information can be of interest to decision-makers
28


. 


Economic Analysis and Decision-Making 


 


 CBA and local effects analysis (including IO/CGE analysis) are not mechanised decision-making 


tools, but rather means of analysis that provide useful information to decision-makers.  


 Decision-making is multi-dimensional. CBA is concerned with the single objective of economic 


efficiency (economic welfare) while IO analysis and CGE are concerned with the objective of 


economic activity (growth). They do not address equity and other objectives of government. 


Decision-makers therefore need to consider the economic efficiency and economic activity 


implications of a project, as indicated by CBA and IO/CGE analysis respectively, alongside the 


performance of a project in meeting other, often conflicting, government goals and objectives. 


                                            
28


 It should be noted that it is possible to analyse industry benefits and costs within a general equilibrium framework where 
impacts are of a sufficient scale that they flow through into multiple sectors in the economy. However, for individual projects a 
partial equilibrium framework is the preferred approach for the estimation of costs and benefits (US EPA (2010) Guidelines for 
Preparing Economic Analyses, US EPA). 
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ATTACHMENT 3 – COMPARISON OF INPUT-OUTPUT ANALYSIS AND THE LEA METHOD   
 


IO analysis begins with identification of the direct gross regional economic activity footprint of a project 


for the region. If a project provides 100 jobs at the mine site then all these jobs are counted in IO 


analysis as a direct effect i.e. direct employment in the region, because the jobs are located in the 


region. However, in IO analysis only the income of employees living in the region are counted as direct 


income effects since it is only wages expenditure of those living in the region that flows through the 


regional economy. In IO analysis, if 40% of a projects jobs are filled by people who already reside in 


the region then the total wages of these people is counted as a direct regional income effect of the 


project. Similarly, if 40% of the new jobs are taken by people who migrate into the region this is also 


counted as direct income for the region, as it is income that will accrue to people living in the region 


even though they are new residents. In IO analysis, the income of those residing outside the region is 


excluded as most of their income will be taken home after shift and spent where they live or 


elsewhere.  


 


These direct employment and income effects for the region are those associated with the project i.e. 


the gross footprint, rather than specifically an assessment of incremental effects. This is partly 


because assessment of incremental effects becomes highly contentious and difficult. However, as will 


be shown below, these gross direct effects associated with a project can also be a reasonable 


approximation of incremental effects when "trickle down" or "job chain" effects are considered. 


 


However, first is a comparison between how IO analysis treats direct employment and income effects 


(as explained above) and that of LEA in the NSW (2015) guideline. 


 


The guideline splits labour into those ordinarily resident in the region and those not ordinarily resident 


in the locality. For those ordinarily resident in the region the guideline suggests calculation of 


incremental income as the difference between a mining income and the average level of income in 


other industries in the region. Incremental direct employment is then calculated by dividing this 


incremental income by the average wage in mining.  


 


The guideline ignores workers who migrate into the region to work. However, using the rationale of the 


guideline, workers who migrate into the region to take jobs in a project provide a greater level of 


incremental income and spending in the region than those that to take jobs in a project and who 


already reside in the region. The entire wage of those migrating into the region is additive to regional 


income in comparison to wage increments for those already residing in the region.  


 


Table 1 provides an example of incremental wages using the guideline method and when income from 


those migrating into the region is counted. If only the incremental wages of those who already reside in 


the region are counted the incremental impact is $1.4M in annual wages. However, if the incremental 


wages to the region from those who migrate into the region are included, this increases to $5.4M. 


 


Table 1 - Incremental Income when Immigrating Workforce is Included 


Categories of 
Workers 


Direct 
Empl 


Current 
Wages @$65k 


New Wages 
@$100k 


Incremental 
New Wages 
for Workers 


Incremental 
New Wages to 


the Region 


Already Live in 
Region 


40 2,600,000 4,000,000 1,400,000 1,400,000 


Migrate into Region 
to Live 


40 2,600,000 4,000,000 1,400,000 4,000,000 


Commute from 
outside 


20 1,300,000 2,000,000 700,000 0 


Total Direct Empl 100 6,500,000 10,000,000 3,500,000 5,400,000 


 


Even for those already living in the region who are already employed, the incremental income 


estimated using the guideline will substantially understate additional regional income effects. This is 


because new jobs in a region create a chain of job opportunities (referred to in the literature as the 
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"trickle down" effect or "job chain" - see Persky et al, 2004 What are jobs worth?, Employment 


Research Vol. 11 , p. 3).  


 


An already employed person in the region moving into a mining job, creates a job vacancy, which can 


be filled by those in the region (already employed, unemployed or attracted into the labour force) or by 


in-migration. Where this job is filled by those already employed in the region this in turn creates 


another vacancy etc. Following the entire chain through, the cumulative increase in wages to a region 


would approach the wages of the total direct mining jobs. It would only be discounted if the chain ends 


with employment of those from local residents in the unemployment pool (who are receiving an 


allowance and hence already are spending income in the region) or if jobs remain unfilled. In periods 


of higher unemployment rates, jobs along the job chain remaining unfilled is unlikely. If the chain ends 


with in-migrating employment or employment of those in the region that are new to the workforce then 


the incremental wages is equal to the total wages of the new jobs.  


 


Table 2 demonstrates the "trickle down" effect in relation to 40 new mining jobs filled by already 


employed local workers. It shows that the total annual wages of the new mining jobs is $4M. Under the 


trickle down approach where all jobs are backfilled including ultimately by 40 local residents from the 


unemployment pool the incremental wages to the region are $3.5M. If some of these jobs filled from 


the unemployment pool are ultimately filled by in-migration the difference between the incremental 


wages to the region and the total annual mining jobs wages will lessen. 


 


The guideline does not take account of the "trickle down" effect and essentially assumes that the 


previous jobs of "job movers" in the region remain vacant for the life of the Project.   


 


Incorporation of consideration of the "trickle down" effect means that the direct incremental income to 


a region approximates that assumed in IO analysis (i.e. the gross footprint of economic activity 


estimated using IO analysis is also an indicator of the net effect).  


 


Table 2 - Demonstration of the Trickle Down Effect for 40 Jobs Filled by Locals Who are 


Already Employed in the Region 


 


 
Total wages Increment Wages Gain to Region 


1. New mining wage for 40 workers @$100k $4,000,000 $1,400,000 (1-2) 


2. Current Wages for 40 workers @$65k $2,600,000 $1,000,000 (2-3) 


3. Wage of people filling above 40 positions @$40k $1,600,000 $800,000 (3-4) 


4. Wage of people filling above 40 positions @$20k $800,000 $ 255,664 (4-5) 


5. Wages of the unemployed filling above 40 positions 
(Newstart - single no children)  


$544,336 
 


Total  
 


$3,455,664 
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ATTACHMENT 4 – INPUT-OUTPUT ANALYSIS AND COMPUTABLE GENERAL EQUILIBRIUM 
ANALYSIS 


 
Input-Output Analysis  
 


 IO analysis is a cost effective and simple method for estimating the gross market economic 


activity i.e. financial transactions and employment, in a specified region that is associated with a 


project.  


 IO analysis is the most widely used model for regional impact assessment (West and Jackson 


2005). 


 IO analysis can be undertaken at the LGA or aggregation of LGAs level. 


 IO analysis can provide disaggregation of economic activity impacts across many sectors – 111 


sectors based on current National IO tables. 


 IO analysis was developed by Wassily Leontief for which he received the Nobel Prize in 


Economics. 


 IO analysis is a static analysis that looks at economic activity impacts in a particular year e.g. a 


typical year of a projects operation. 


 IO analysis has historically been applied at the regional level to assess the economic activity 


impacts of individual projects.  


 IO analysis involves the development of an IO table representing the buying and selling of goods 


and services in the economy. These fixed average ratios are used to estimate the direct and 


indirect impacts of a change in expenditure in a region. 


 IO analysis identifies the gross direct and indirect additional (positive) regional economic activity 


associated with a project in terms of a number of indicators of economic activity – output, income, 


value-added
29


 and employment.  


 Economic activity measures used in IO are not measures of benefits and costs relevant to a CBA. 


 IO analysis does not attempt to examine non-market environmental, social or cultural impacts.  


 IO analysis does not depend on the assumption “that there is a ghost pool of highly skilled yet 


unemployed people” in a region as suggested by a Land and Environment Court Judgement. 


 The estimation of economic activity impacts in IO analysis are based on a number of simplifying 


assumptions – most notable is that the regional economy has access to sufficient labour and 


capital resources (from both inside and outside the region) so that an individual project does not 


result in any regional price changes e.g. wages in other industries or house rentals, which would 


lead to contractions (“crowding out”) of economic activity in other sectors in the region.  


 For the assessment of the impacts of individual projects on small open regional economies, this is 


a reasonable assumption.  


 Nevertheless, the results of IO modelling can be seen as representing an upper bound for the net 


economic activity associated with a project.  


 
Computable General Equilibrium Modelling 
 


 CGE modelling is an alternative more expensive, complicated but theoretically more sophisticated 


method for estimating the economic activity associated with a project. 


                                            
29


 Value-added is the difference between the gross value of business turnover and the costs of the inputs of raw materials, 
components and services bought in to produce the gross regional output. 



http://en.wikipedia.org/wiki/Wassily_Leontief

http://en.wikipedia.org/wiki/Nobel_Prize_in_Economics

http://en.wikipedia.org/wiki/Nobel_Prize_in_Economics
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 CGE modelling can be dynamic or comparative static
30 


and has historically been applied at the 


State and National level for determining the potential economic activity associated with the 


introduction of major government policy changes and investment in large infrastructure projects. 


 CGE modelling can also be undertaken at a regional level but normally at no finer scale than the 


Statistical Subdivision level. 


 CGE modelling estimates the additional net (positive and negative) economic activity associated 


with a project in terms of a number of economic indicators – including value-added and 


employment – but also real income, government tax revenue and components of value-added.  


 Economic activity measures used in CGE modelling are not generally measures of benefits and 


costs relevant to a CBA, although CGE modelling can also be used to estimate market costs or 


market benefits, as part of a CBA, where the magnitude of a project will affect a large number of 


sectors and the effects will be spread more broadly throughout the economy. 


 Economic activity impacts can be disaggregated by sector but this is not normally as 


disaggregated as in IO analysis. 


 CGE modelling does not attempt to examine non-market environmental, social or cultural 


impacts.  


 CGE modelling is underpinned by an IO database as well as a system of interdependent 


behaviour and accounting equations which are based on economic theory (but mostly without 


econometric backing at the regional level).  


 The equations in CGE models ensure that any change in demand in a region, no matter how 


small, translates into some change in prices and hence there is always some ‘crowding out’ of 


other economic activity in the region.  


 At the regional level, CGE results can be very sensitive to changes in these behavioural 


assumptions.  


  ‘Crowding out’ of other economic activities estimated via CGE modelling does not reflect losses 


of jobs but the shifting of labour resources to higher valued economic activities. 


  


                                            
30


 Comparative static models compare one equilibrium point with another but do not trace the impact path along the way. 
Dynamic models give year by year impacts of a shock. 
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Comparison of IO Analysis and CGE Modelling 
 
Figure A4.1 – Comparison of Employment Estimates in IO Analysis and CGE Modelling 
 


 
Source: Ernst Young (2014) Capital Metro Job Creation Analysis, p. 30. 


 


 Figure A4.1 illustrates the difference between the output of IO analysis and the output of CGE 


with respect to employment. IO analysis estimates the employment footprint or gross jobs from a 


project. It can also be taken as an indicator of net jobs from a project where there is no or little 


upward pressure on wages for the region in question as a result of the individual project and 


hence no or little crowding out of other economic activity
31


. CGE modelling assumes upward 


pressure on wages and hence some crowding out of other economic activity in the region. Under 


this assumption CGE estimates additional net jobs as being less than the employment 


footprint/gross jobs.  


 Which modelling approach best represents the true situation depends on whether and to what 


extent price changes occur at a regional level as a result of individual projects. This is an 


empirical issue and would depend on the migration of labour into the region, commuting of labour 


and timely management of land releases by Councils. Few studies exist that examine this issue. 


 IO analysis provides decision-makers with information on the relative employment footprint/gross 


jobs of different projects, without going to the second and more complicated stage of trying to 


model wage rises and “crowding out” across all other sectors in the economy.  


 Regional economic activity, estimated by IO analysis or CGE modelling, is just one piece of 


information that decision-makers may take into account in considering a project. 


 
Guidelines 
 


 Both IO analysis and CGE modelling are identified in the DP&I’s draft Guideline for Economic 


Effects and Evaluation in EIA (James and Gillespie 2002) as appropriate methods for examining 


regional economic impacts i.e. impacts on economic activity – the size and structure of an 


economy. 


 Other guidelines to recognise the role of IO analysis include: 


- US Environment Protection Agency (2010) Guidelines for Preparing Economic Analyses; 


                                            
31


 This is akin to the marginal assumption in CBA. 
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- Australian Bureau of Rural Science (2005) Socio-economic Impact Assessment Toolkit: A 


guide to assessing the socio-economic impacts of Marine Protected Areas in Australia. 


 NSW Treasury (2007) identify that IO analysis is commonly used to assess the regional impacts 


of a project. However, IO analysis is concerned with measuring economic activity, and is not a 


tool for the evaluation of projects (in the way that CBA is). 


 NSW Treasury (2009) Guidelines for estimating employment supported by the actions, programs 


and policies of the NSW Government, identifies IO analysis as an appropriate method for 


estimating the number of jobs that may be supported by the actions, programs and policies of the 


NSW Government.  


 Mustafa Dinc an economist with the World Bank has recently release a publication titled 


Introduction to Regional Economic Development: Major Theories and Basic Analytical Tools. This 


publication recognises IO analysis as one of the most widely used models around the world to 


undertake regional economic analysis and a solid framework to analyse the interdependence of 


industries in an economy.  


 
Government Applications of IO Analysis 
 


 Applications of IO analysis commissioned by Government agencies include: 


- Department of Sustainability, Environment, Water, Population and Communities (2011) 


Assessing the Socio-Economic Impacts of Sustainable Diversion Limits and Water for the 


Future Investments: An Assessment of the Short-Term Impacts at a Local Scale 


- NSW Natural Resources Commission (2009) River Red Gum Assessment: Socio-economic 


impact assessment;   


- Victorian Environmental Assessment Council (2007) River Red Gum Forests Investigation – 


Socio-Economic Assessment. 


- Resource and Conservation Division of the NSW Department of Urban Affairs and Planning 


(1999) Regional Impact Assessments as part of the NSW Comprehensive Regional 


Assessments under the National Forestry Policy. 


- Reserve Bank of Australia (2012) Industry Dimensions of the Resource Boom: An Input-


Output Analysis. 


- DECCW (2009) Economic benefits of national parks and other reserves in New South Wales 
- Summary report, reports the results of numerous studies it and its’ predecessors have 
commissioned on the regional economic impacts of national parks and protected areas. 


- DECCW (2006) Socio Economic Assessment of the Batemans Bay Marine National Park 


- DECCW (2006) Socio Economic Assessment of the Port Stephens – Great Lakes Marine 
Park 


- National Parks Service, US Department of the Interior (2014) 2012 National Parks Visitor 


Spending Effects: Economic Contribution to Local Communities, States and the Nation.  


 
Criticisms Misrepresented 
 


 The main concern that economists e.g. the Productivity Commission, NSW Treasury and ABS 


(as quoted by The Australia Institute in numerous submissions to mining projects in NSW) have 


with IO is its use as a substitute for CBA, not its use for estimating direct and indirect regional 


economic activity impacts.   


 


- NSW Treasury (2009) “Model based economic impact assessment [such as IO analysis] is 


not a substitute for a thorough economic analysis of a policy. The appropriate method for 


analysing policy alternatives is benefit cost analysis (CBA)”. 
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- The main “abuse” reported by the Productivity Commission is using IO analysis to “make the 


case for government intervention” when CBA is the appropriate method for doing this.     


- ABS’s concerns with IO being “biased” refer to it being a “biased estimator of the benefits or 


costs of a project”. IO does not estimate benefits and costs but economic activity.  


- Concerns of the Warkworth Judgement with IO analysis being “deficient” related to the data 


(industry data from surveys undertaken in 2001 and assumptions used (see next dot point)), 


but more fundamentally for not “assisting in weighing the economic factors relative to the 


various environmental and social factors, or in balancing economic, social and environmental 


factors”. This is an inappropriate criticism of the IO method, since it does not pretend to do 


this.  


- IO analysis does not depend on the assumption “that there is a ghost pool of highly skilled 


yet unemployed people” in a region as suggested in the Warkworth Judgement. It allows for 


labour to come from within or outside the region. 


 
Latest Use of IO Analysis 
  


 BAEconomics (2014) in its Economic Impact Assessment for Warkworth Continuation 2014 


and Mt Thorley Operations 2014 justifies the use of IO analysis to estimate economic activity 


associated with the Project.  


 


 Dr Brian Fisher, the Managing Director of BAEconomics is a highly respected resource 


economist who previously held the positions of Executive Director of the Australian Bureau of 


Agricultural and Resource Economics (ABARE) and Associate Commissioner of the 


Productivity Commission. He received an Order of Australia in the Queen’s Birthday Honours 


List in 2007. 
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ATTACHMENT 5 – UNDERLYING ASSUMPTIONS AND INTERPRETATIONS OF INPUT-OUTPUT 
ANALYSIS AND MULTIPLIERS  


 


1. “The basic assumptions in IO analysis include the following: 


 


 there is a fixed input structure in each industry, described by fixed technological coefficients 


(evidence from comparisons between IO tables for the same country over time have indicated 


that material input requirements tend to be stable and change but slowly; however, 


requirements for primary factors of production, that is labour and capital, are probably less 


constant); 


 all products of an industry are identical or are made in fixed proportions to each other; 


 each industry exhibits constant returns to scale in production; 


 unlimited labour and capital are available at fixed prices; that is, any change in the demand for 


productive factors will not induce any change in their cost (in reality, constraints such as 


limited skilled labour or investment funds lead to competition for resources among industries, 


which in turn raises the prices of these scarce factors of production and of industry output 


generally in the face of strong demand); and 


 there are no other constraints, such as the balance of payments or the actions of government, 


on the response of each industry to a stimulus. 


 


2. The multipliers therefore describe average effects, not marginal effects, and thus do not take 


account of economies of scale, unused capacity or technological change. Generally, average effects 


are expected to be higher than the marginal effects. 


 


3. The IO tables underlying multiplier analysis only take account of one form of interdependence, 


namely the sales and purchase links between industries. Other interdependence such as collective 


competition for factors of production, changes in commodity prices which induce producers and 


consumers to alter the mix of their purchases and other constraints which operate on the economy as 


a whole are not generally taken into account. 


 


4. The combination of the assumptions used and the excluded interdependence means that IO 


multipliers are higher than would realistically be the case. In other words, they tend to overstate the 


potential impact of final demand stimulus. The overstatement is potentially more serious when large 


changes in demand and production are considered. 


 


5. The multipliers also do not account for some important pre-existing conditions. This is especially 


true of Type II multipliers, in which employment generated and income earned induce further 


increases in demand. The implicit assumption is that those taken into employment were previously 


unemployed and were previously consuming nothing. In reality, however, not all 'new' employment 


would be drawn from the ranks of the unemployed; and to the extent that it was, those previously 


unemployed would presumably have consumed out of income support measures and personal 


savings. Employment, output and income responses are therefore overstated by the multipliers for 


these additional reasons. 


 


6. The most appropriate interpretation of multipliers is that they provide a relative measure (to be 


compared with other industries) of the interdependence between one industry and the rest of the 


economy which arises solely from purchases and sales of industry output based on estimates of 


transactions occurring over a (recent) historical period. Progressive departure from these conditions 


would progressively reduce the precision of multipliers as predictive device” (ABS 1995, p.24). 


 


Multipliers indicate the total impact of changes in demand for the output of any one industry on all 


industries in an economy (ABS, 1995). Conventional output, employment, value-added and income 


multipliers show the output, employment, value-added and income responses to an initial output 


stimulus (Jensen and West, 1986).  







 


Gillespie Economics 90 Economic Impact Assessment 


 


Components of the conventional output multiplier are as follows: 


 


Initial effect - which is the initial output stimulus, usually a $1 change in output from a particular 


industry (Powell and Chalmers, 1995; ABS, 1995). 


 


First round effects - the amount of output from all intermediate sectors of the economy required to 


produce the initial $1 change in output from the particular industry (Powell and Chalmers, 1995; 


ABS, 1995). 


 


Industrial support effects - the subsequent or induced extra output from intermediate sectors arising 


from the first round effects (Powell and Chalmers, 1995; ABS, 1995). 


 


Production induced effects - the sum of the first round effects and industrial support effects (i.e. the 


total amount of output from all industries in the economy required to produce the initial $1 change in 


output) (Powell and Chalmers, 1995; ABS, 1995). 


 


Consumption induced effects - the spending by households of the extra income they derive from the 


production of the extra $1 of output and production induced effects. This spending in turn generates 


further production by industries (Powell and Chalmers, 1995; ABS, 1995). 


 


The simple multiplier is the initial effect plus the production induced effects. 


 


The total multiplier is the sum of the initial effect plus the production-induced effect and 


consumption-induced effect. 


 


Conventional employment, value-added and income multipliers have similar components to the output 


multiplier, however, through conversion using the respective coefficients show the employment, value-


added and income responses to an initial output stimulus (Jensen and West, 1986).  


 


For employment, value-added and income, it is also possible to derive relationships between the initial 


or own sector effect and flow-on effects. For example, the flow-on income effects from an initial 


income effect or the flow-on employment effects from an initial employment effect, etc. These own 


sector relationships are referred to as ratio multipliers, although they are not technically multipliers 


because there is no direct line of causation between the elements of the multiplier. For instance, it is 


not the initial change in income that leads to income flow-on effects, both are the result of an output 


stimulus (Jensen and West, 1986).   


 


A description of the different ratio multipliers is given below. 


 


Type 1A Ratio Multiplier =  Initial + First Round Effects 


    Initial Effects 


 


Type 1B Ratio Multiplier =  Initial + Production Induced Effects 


    Initial Effects 
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Type 11A Ratio Multiplier = Initial + Production Induced + Consumption Induced Effects 


      Initial Effects 


 


Type 11B Ratio Multiplier =  Flow-on Effects 


          Initial Effects 


 


Source:  Centre for Farm Planning and Land Management (1989). 
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ATTACHMENT 6 – CBA AND ASSESSMENT OF EXTERNALITIES  
 


Consideration of Externalities in the Economic Assessment 


 


Introduction  


 


 The “perfect” CBA is an ideal. Different situations call for different styles and depths of analysis. 


 


 Valuation of all environmental impacts is neither practical nor necessary. 


 


 In attempting to value impacts, there is the practical principle of materiality. Only those impacts 


which are likely to have a material bearing on the decision need to be considered in CBA (NSW 


Government 2012). The guideline gives an example of impacts of less than $1M being immaterial 


for a project with an estimated net present value of $20M.  


 


 The CBA of the Project took three approaches to the consideration of environmental costs: 


 


 Threshold value analysis;  


 Qualitative consideration of impacts and valuation of the main impacts based on market data 


and benefit transfer; and  


 Additional threshold value analysis to recognise that some impacts may not have been fully 


valued and incorporated into the analysis.  


 


Threshold Value Analysis 


 


 The first approach used to consider the environmental impacts of the Project was the threshold 


value method.  


 


 Threshold value analysis is a recognised approach to CBA where it is not possible or pragmatic 


to attempt to value potential external impacts.  


 


 Threshold value analysis was developed by Krutilla and Fisher (1975)
32


. It is specifically referred 


to as an appropriate approach in the DP&I's (2002) Draft Guideline for Economic Effects and 


Evaluation in EIA, and is a widely recognised approach. 


 


 Threshold value analysis avoids the sometimes contentious matter of physically quantifying 


environmental impacts and then placing dollar values on them.  


 


 Threshold value analysis leaves the trade-off between quantified economic benefits and 


unquantified environmental costs for the decision-maker.  


 


 In the Economic Assessment of the Project, the estimated net production benefits provides a 


threshold value or reference value against which the relative value of the residual environmental, 


social and cultural impacts of the Project, after mitigation, offset and compensation, may be 


assessed. The threshold value indicates the price that the community must value any residual 


environmental impacts of the Project (be willing to pay) to justify in economic efficiency terms the 


‘no development’ option.  


 


  


                                            
32


 Krutilla, J.V. and A.C. Fisher (1975) The Economics of Natural Environments, Johns Hopkins University Press, Baltimore. 
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Qualitative consideration of impacts and valuation of the main impacts based on market data 


and benefit transfer 


 


 The second approach used was to qualitatively consider, and where possible value, the main 


environmental, cultural and social impacts of the Project for the well-being of people. 


 


 Qualitative consideration of potential impacts and any subsequent valuation of impacts relied on 


the assessment of biophysical impacts provided in the Project EIS and Amendment Document by 


technical specialists.  


 


 The approach to valuing environmental impacts in the Economic Assessment of the Project is 


summarised in Table A6.1. 


 
Table A6.1 – Method for Valuing Environmental Impacts in the Economic Assessment of the 
Project 


Impact  Potential Valuation 
Method 


Comment 


Greenhouse gas emissions Damage cost method Estimate of global social damage cost of carbon from 
literature and govt policy, adjusted to Australian and 
NSW damage cost. 


Agricultural impacts Property valuation method Foregone agricultural production is reflected in land 
values. So opportunity costs of land reflect, among other 
things, foregone agriculture. Also foregone production 
from subsidence included based on gross margin 
analysis. Foregone forestry included based on foregone 
royalties. 


Subsidence impacts Damage cost approach Accounted for through Mine Subsidence Levy 


Noise impacts   


Significant Property valuation method Cost of acquiring properties encompasses property value 
impacts due to noise. No significant impacts identified. 


Moderate  Defensive expenditure Noise mitigation costs included in capital costs of project.  


Significant air quality 
impacts 


Property valuation method Cost of acquiring properties encompasses property value 
impacts due to air quality impacts. However, no 
properties impacted by exceedances.  Health impacts 
assessed as negligible. 


Use of surface water Market value of water Cost of Water Access Licences reflects marginal value 
product of water. Included in CBA. 


Use of groundwater Market value of water Cost of Water Access Licences reflects marginal value 
product of water. No potable water but licence cost of 
other groundwater licences included. 


Groundwater drawdown Defensive expenditure No material impacts on private bores predicted. 


Water discharges  Regulated under the Protection of Environment 
Operations Act 1997.  


Flora and fauna Replacement cost Capital and operating costs of offsets included in capital 
and operating costs. Assumes that offsets levels are 
sufficient to compensate the community for values lost. 
This is a requirement of Govt. Policy.  


Road transport impacts Defensive expenditure Cost of road investment required as a result of the 
Project included in capital costs of project and forms part 
of the VPA.  


Aboriginal heritage Defensive expenditure 
 


No material impacts 


Historic heritage Defensive expenditure 
Damage cost 


Accounted for through Mine Subsidence Levy 


Visual Defensive expenditure Costs of mitigation measures included in the economic 
analysis.  


 


Additional Threshold Value Analysis 


 


 To the extent that there may be some disagreement about the estimated economic values of the 


environmental impacts of the Project, the estimated net benefits of the Project provides another 


threshold value that the residual environmental impacts of the Project after mitigation, 


compensation and offset would need to exceed to make the Project questionable form and 


economic efficiency perspective. This again allows the decision-maker to consider any material 


impacts that it identifies in the course of its consideration that were not valued in the Economic 


Assessment.   
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ATTACHMENT 7 – NON-MARKET BENEFITS OF EMPLOYMENT 
 


 In standard CBA, the wages associated with employment are considered an economic cost of 


production with this cost included in the calculation of net production benefits (producer surplus). 


  


 Where labour resources used in a project would otherwise be employed at a lower wage or would 


be unemployed a shadow price of labour is included in the estimation of producer surplus rather 


than the actual wage (Boardman et al. 2005
33


). The shadow price of labour is lower than the 


actual wage and has the effect of increasing the magnitude of the producer surplus benefit of a 


project. The analysis included consideration of the magnitude of these additional benefits under a 


number of scenarios but conservatively excludes them from the core analysis. Ceteris paribus 


these estimates are conservative since they ignore any consideration of search and retraining 


costs, scarring, stigma and physical and mental health effects of unemployment (Haveman and 


Weimer 2015).   


 


 These treatments of employment in CBA relate to the market value or opportunity cost of labour 
resources.  


 


 The above treatment of employment in CBA relate to the impacts on the unemployed individuals 


themselves. However, there may also be spillover effects and externalities to third parties. These 


are public good values. Spill-over effects referred to in the literature relate to empathy based 


losses to family or friends (close associates) of impacted workers because of the workers being 


unemployed and increased crime and community dislocation (Haveman and Weimer 2015: 


Streeting and Hamilton 1991). Empathy based impacts may also spill over more broadly into the 


existence values of others in the community who feel sympathy for the unemployed.  


 


 These are non-market values i.e. the values that individuals in a community hold for things even 


though they are not traded in markets. For example, people have been shown to value 


environmental resources even though they may never use the resource. These are referred to as 


existence values and are underpinned by the view in neoclassical welfare economics that 


individuals are the best judge of what has value to them.  


 


 As identified by Portney (1994
34


), the concept of existence values should be interpreted more 


broadly than just relating to environmental resources. 


 


“If I derive some utility from the mere existence of certain natural environments I never intend to 


see (which I do), might I not also derive some satisfaction from knowing that refineries provide 


well-paying jobs for hard-working people, even though neither I nor anyone I know will ever have 


such a job?. I believe I do. Thus, any policy change that “destroys” those jobs imposes a cost on 


me – a cost that, in principle, could be estimated using the contingent valuation method....   Since 


regulatory programs will always impose costs on someone – taking the form of higher prices, job 


losses, or reduced shareholder earnings – lost existence values may figure every bit as 


prominently on the cost side of the ledger as the benefit side (Portney 1994, p. 13). 


 


 The utility (welfare) of individuals may therefore be affected by changes in their own well-being as 


well as changes in the well-being of others (Rolfe and Bennett 2004
35


). This is consistent with the 


observed behaviour of altruism (Freeman III 2003
36


).  


                                            
33


 Boardman, A., Greenberg, D., Vining, A. and Weimer, D. (2001) Cost-benefit analysis: concepts and practice, Prentice Hall, 
New Jersey.  
34


 Portney, P. (1994) The Contingent Valuation Debate: Why Economists Should Care, Journal of Economic Perspectives 8:4, 
3-18. 
35


 Rolfe and Bennett (2004) Assessing Social Values for Water Allocation  with the Contingent Valuation Method, Valuing 
Floodplain Development in the Fitzroy Basin Research Reports, Research Report No. 11, Central Queensland University, 
Emerald.  
36


 Freeman III, A. Myrick. (2003) Economic Valuation: What and Why. In A Primer on Non-market Valuation, Eds Champ, P., 
Boyle, K. and Brown, T. Kluwer Academic Publishers, London.  
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 Whether people have existence values for the employment of others, as hypothesised by 


Portney, is an empirical issue. A number of non-market valuation studies have found evidence 


that people hold existence values for the employment of others: 


 


- Johnson, F. and Desvouges, W. (1997) Estimating Stated Preferences with Rated-Pair Data: 


Environmental, Health and Employment Effects of Energy Programs. Journal of Environmental 


Economics and Management, 34, 75-99, estimated the non-market value of employment 


effects of energy programs.  


- Adamowicz, W., Boxall, P., Williams, M. and Louviere, J. (1998) Stated Preference 


Approaches to Measuring Passive Use Values: Choice Experiments Versus Contingent 


Valuation, American Journal of Agricultural and Economics, 80, 64-75, in a study on the 


protection of old growth forests included an attribute for forest industry employment losses. 


- Morrison, M., Bennett, J. and Blamey, R. (1999) Valuing improved wetland quality using 


choice modelling, Water Resources Research ( Vol. 35, No. 9, pp. 2805-2814) valued 


irrigation related employment losses as a result of wetland protection.  


- Blamey, R., Rolfe, J., Bennett, J., and Morrison, M., (2000) Valuing remnant vegetation in 


Central Queensland using choice modelling, The Australian Journal of Agricultural and 


Resource Economics(44(3): 439-56) in a study of broadscale tree clearing in the Desert 


Uplands of Queensland, Australia included an attribute for jobs lost to the region.  


- Do, T.N. and Bennett, J. (2007) Estimating Wetland Biodiversity Values: A Choice Modeling 


Application in Vietnam’s Mekong River Delta, Australian National University, Economics and 


Environmental Network Working Paper estimated values for the number of farmers affected by 


a change in wetland management of Tram Chim.  


- Othman, J., Bennett, J., Blamey, R. (2004) Environmental values and resource management 


options: a choice modelling experience in Malaysia, Environ. Dev. Econ. 9, 803–824, valued 


local employment losses from different conservation management strategies for the Matang 


Mangrove Wetlands in Perak State, Malaysia.  


- Marsh, D. (2010) Water Resource Management in New Zealand: Jobs or Algal Blooms? 


Presented at the Conference of the New Zealand Association of Economists Auckland 2 July 


2010, valued employment losses as a result of improvements in water quality in a dairy 


catchment in Waikato region of New Zealand the catchment.  


- Longo A, Markandya A, Petrucci M (2008) The Internalization of Externalities in the Production 


of Electricity: Willingness to Pay for the Attributes of a Policy for Renewable Energy, 


Ecological Economics 67:140-152, in the context of renewable energy projects valued 


additional electricity sector jobs.  


- Colombo, S., Hanley, N., and Requena, J.C. (2005) Designing Policy for Reducing the Off-


farm Effects of Soil Erosion Using Choice Experiments, Journal of Agricultural Economics, 


56(1), 81-96, valued local employment generated from watershed policies to reduce soil 


erosion.  


- Caparrós A, Oviedo JL, Campos P (2008) Would you choose your preferred option? 


Comparing choice and recoded ranking experiments. Am J Agricult Econ 90(3):843–855, 


valued increases in local employment from a NP reforestation program. 


- Windle, J. and Rolfe, J. (2014) Assessing the trade-offs of increased mining activity in the 


Surat Basin, Queensland: preferences of Brisbane residents using non-market valuation 


techniques, Australian Journal of Agricultural and Resource Economics, 58, pp. 111-129, 


valued jobs generated by mining developments in the Surat Basin, as well as social impacts of 


mining developments such as increased housing prices and increase wages in non-mining 


sectors.  
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 Three non-market valuation studies have found evidence that people in NSW hold existence 


values for the employment of others in coal mining projects: 


 


- Gillespie, R. (2009) Bulli Seam Operations Socio-Economic Assessment, prepared for 


Illawarra Coal Holdings Pty Ltd.  


- Gillespie, R. and Kragt, M. (2012) Accounting for non-market impacts in a benefit-cost 


analysis of underground coal mining in New South Wales, Australia, Journal of Benefit Cost 


Analysis, 3(2): article 4. 


- Gillespie, R. and Bennett, J. (2012) Valuing the Environmental, Cultural and Social Impacts 


of Open Cut Coal Mining in the Hunter Valley of NSW, Australia, Journal of Environmental 


Economics and Policy, Volume 1,  Issue 3, 1-13.  


 


 The values from these studies are summarised in Table A7.1. 


 


Table A7.1 – Existence Values for Mine Employment 


 


Mean Implicit 
Price ($)  
(95% CI) 


Aggregate WTP 
per Job Year ($)  


(95% CI) 
Coal Mine Reference 


WTP per household per year for 20 years for 
each year the mine provides 320 jobs 


$5.94 $8,157 
Metropolitan 
Colliery 


Gillespie (2009) 


 
$4.96 to 
$7.22 


$3,659 to $5,326 
  


WTP per household (once-off) for each year the 
mine provides 1,170 jobs 


$36.21 $1,299 
Bulli Seam 
Operations 


Gillespie and 
Kragt (2012) 


 
$29.89 to 


$43.97 
$1,037 to $1,578 


  


WTP per household (once-off) for each year the 
mine provides 975 jobs 


$27.45 $3,546 Warkworth 
Gillespie and 
Bennett (2012) 


 
$17.52 to 


$36.95 
$2,263 to $4,773 


  


*Implicit prices are aggregated to 50% of NSW households. 


 


 These values are public good values i.e. they are the sum of values held by individual households 


in NSW. Comparison of public good values to private good values such as wages are 


meaningless. 


 


 The motivation behind people’s willingness to pay for the employment of others is unknown. Split 


sample analysis undertaken by Gillespie (2009) providing different information to survey 


respondents on the re-employment prospects of impacted workers did not impact household 


willingness to pay for the employment provided by the mine. It is possible that respondents were 


not concerned so much with the prospects of re-employment elsewhere in the economy or net 


employment impacts but with the ‘forced’ change to other people’s employment. However, further 


investigation is required to unpack respondent motivations in relation to attributes representing 


employment. 


 


 Notwithstanding the above justification for the inclusion of non-market employment values in 


CBA, it is recognised that some people view this as contentious and so the results of the CBA for 


the Project are reported “with” and “without” the non-use values for employment being included.  
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ATTACHMENT 8 – THE GRIT SYSTEM FOR GENERATING INPUT-OUTPUT TABLES 
 


The Generation of Regional Input-Output Tables (GRIT) system was designed to: 


 


 combine the benefits of survey based tables (accuracy and understanding of the economic 


structure) with those of non-survey tables (speed and low cost); 


 enable the tables to be compiled from other recently compiled tables; 


 allow tables to be constructed for any region for which certain minimum amounts of data were 


available; 


 develop regional tables from national tables using available region-specific data; 


 produce tables consistent with the national tables in terms of sector classification and accounting 


conventions; 


 proceed in a number of clearly defined stages; and 


 provide for the possibility of ready updates of the tables. 


 


The resultant GRIT procedure has a number of well-defined steps. Of particular significance are those 


that involve the analyst incorporating region-specific data and information specific to the objectives of 


the study. The analyst has to be satisfied about the accuracy of the information used for the important 


sectors; in this case the other mining sector. The method allows the analyst to allocate available 


research resources to improving the data for those sectors of the economy that are most important for 


the study.  


  


An important characteristic of GRIT-produced tables relates to their accuracy. In the past, 


survey-based tables involved gathering data for every cell in the table, thereby building up a table with 


considerable accuracy. A fundamental principle of the GRIT method is that not all cells in the table are 


equally important.  Some are not important because they are of very small value and, therefore, have 


no possibility of having a significant effect on the estimates of multipliers and economic impacts. 


Others are not important because of the lack of linkages that relate to the particular sectors that are 


being studied. Therefore, the GRIT procedure involves determining those sectors and, in some cases, 


cells that are of particular significance for the analysis. These represent the main targets for the 


allocation of research resources in data gathering. For the remainder of the table, the aim is for it to be 


'holistically' accurate (Jensen, 1980). This means a generally accurate representation of the economy 


is provided by the table, but does not guarantee the accuracy of any particular cell. A summary of the 


steps involved in the GRIT process is shown in Table A8.1 (Powell and Chalmers, 1995). 
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Table A8.1 


The GRIT Method 


 


Phase Step Action 


PHASE I  ADJUSTMENTS TO NATIONAL TABLE 


 1 Selection of national input-output table (106-sector table with direct allocation of all 
imports, in basic values). 


 2 Adjustment of national table for updating. 


 3 Adjustment for international trade. 


PHASE II  ADJUSTMENTS FOR REGIONAL IMPORTS 


  (Steps 4-14 apply to each region for which input-output tables are required) 


 4 Calculation of ‘non-existent’ sectors. 


 5 Calculation of remaining imports. 


PHASE III  DEFINITION OF REGIONAL SECTORS 


 6 Insertion of disaggregated superior data. 


 7 Aggregation of sectors. 


 8 Insertion of aggregated superior data. 


PHASE IV  DERIVATION OF PROTOTYPE TRANSACTIONS TABLES 


 9 Derivation of transactions values. 


 10 Adjustments to complete the prototype tables. 


 11 Derivation of inverses and multipliers for prototype tables. 


PHASE V  DERIVATION OF FINAL TRANSACTIONS TABLES 


 12 Final superior data insertions and other adjustments. 


 13 Derivation of final transactions tables. 


 14 Derivation of inverses and multipliers for final tables. 
 


Source: Bayne and West (1988). 
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ATTACHMENT 9 – STUDIES ON THE FLOW-EMPLOYMENT OF THE MINING NDUSTRY  
  


Mining projects provide direct employment opportunities in regional economies. In addition, 


expenditure on inputs to production and by employees can provide flow-on employment in other 


sectors of the economy. 


 


All other things being equal, the flow-on employment arising from a project will depend on: 


 


 the expenditure profile associated with a project; 


 the size of the regional economy and the ability of local businesses to supply inputs to production 


demanded by mine proponents; 


 the residential location of employees and whether they migrate into the region or already live 


there and were previously employed or unemployed. 


 


Estimated flow-on employment will also vary based on the modelling approach used i.e. whether 


primary IO analysis has been undertaken or whether multipliers have been obtained from other 


studies, and which type of multiplier has been used e.g. Type 1A, Type 1B, Type 11A or  


Type 11B.  


 


A number of studies have examined the flow-on impacts of mining projects on regional economies and 


the NSW economy. The results are summarised in Table A9.1.  


 


These studies indicate that: 


 


 for every direct job in mine construction total regional employment impacts range from 1.5 to 


1.89; and 


 for every operational job total regional impacts range from 1.70 to 4.79. 
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Table A9.1 – Flow-on Employment of Mining Projects 


Construction 
or operation 


Full-time 
equivalents or Full-


time/part time 


IIA 
Multi
plier Method Region Project Reference 


Construction  Unspecified 2.73 Borrowed NSW Angus Place Aegis Group (2014) 


Construction  Unspecified 4.71 Borrowed NSW 
Bulga 


Optimisation 


Economic 
Consulting Services 


(2012) 


Construction  Unspecified 1.59 Borrowed Broke/Bulga 
Bulga 


Optimisation 


Economic 
Consulting Services 


(2012) 


Construction  Unspecified 1.89 Borrowed 


Newcastle, Maitland, 
Cessnock, Singleton, 


Muswellbrook 
Bulga 


Optimisation 


Economic 
Consulting Services 


(2012) 


Construction  FTE 1.50 IO Hunter Region 


Warkworth 
Extension 


Project 


Hunter Valley 
Research 


Foundation (2009) 


Construction  FTE 1.62 IO Hunter Region 


Warkworth 
Extension 


Project 


Hunter Valley 
Research 


Foundation (2009) 


Operation FTE 6.05 IO NSW 


Warkworth 
and Mount 


Thorley BAE (2014) 


Operation Unspecified 3.50 Borrowed NSW 
Bulga 


Optimisation 


Economic 
Consulting Services 


(2012) 


       
Operation Unspecified 3.98 Borrowed NSW Angus Place Aegis Group (2014) 


Operation FTE 4.79 IO Upper and Mid Hunter 


Warkworth 
and Mount 


Thorley BAE (2014) 


Operation FTE 2.37 IO Singleton LGA 


Warkworth 
and Mount 


Thorley BAE (2014) 


Operation Unspecified 1.49 Borrowed  Broke/Bulga 
Bulga 
Optimisation 


Economic 
Consulting Services 


(2012) 


Operation Unspecified 1.70 Borrowed  


Newcastle, Maitland, 
Cessnock, Singleton, 


Muswellbrook 
Bulga 
Optimisation 


Economic 
Consulting Services 


(2012) 


Operation FTE 4.27 Borrowed  Hunter Region 


Warkworth 
Extension 
Project  


Hunter Valley 
Research 


Foundation (2009) 


Operation  FTE 3.94 IO Hunter Region 


Warkworth 
Extension 
Project  


Hunter Valley 
Research 


Foundation (2009) 


Operation  FTE 2.94 IO Hunter Region 
Bloomfield 
Collieries 


Hunter Valley 
Research 


Foundation (2008) 


References: 


Aegis Group (2014) Angus Place Colliery Extension Project, Economic Impact Assessment 
Economic Consulting Services (2012) BCM Optimisation Project: Economic Impacts. 
Hunter Valley Research Foundation (2009) An Economic Assessment of the Warkworth Coal Resource. 
BAE (2014) Economic Impact of Warkworth Continuation 2014 and Mount Thorley Operations 2014, 
Hunter Valley Research Foundation (2008) Client briefing: An economic assessment of Bloomfield Collieries, Hunter Region, 
NSW  
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ATTACHMENT 10 – GUIDELINE TO ROYALTY CALCULATIONS 
 


 Royalty for coal is charged as a percentage of the value of production.  


 


 The value of production is equal to the total revenue from the sale of the coal less allowable 


deductions. 


 


 Deductions will differ from mine to mine.  


 


 Allowable deductions include: 


 


- Beneficiation costs at a rate of: 


 


 $3.50 per tonne for coal which has been subject to a full cycle of washing; 


 $2.00 per tonne for coal which has been subject to a simple washing process such as wet 


jigging; 


 $0.50 per tonne for coal which has been crushed and screened but not subject to a 


washing process.  


- Levies 


 


 Coal research levy at $0.04545455/tonne of product coal. 


 Mine Subsidence Levy – the levy rate payable to the Mine Subsidence Compensation 


Fund for individual underground mines is prescribed in the Mine Subsidence 


Compensation Regulation 2012. Rates are in relation to each dollar of the land value of a 


colliery holding. Rates vary from $0.00132 to $0.39006 per dollar of land value. 


 Mines Rescue Levy prescribed under the Coal Industry Act 2001. 


 Commonwealth Levy for Long Service Leave is required under the Coal Mining Industry 


(Long Service Leave) Payroll Levy Act 1992 (Commonwealth). The levy is a prescribed 


under the Coal Mining Industry (Long Service Leave) Payroll Levy Regulations 1993 as 


2.7% of eligible wages paid.  


- Bad debts 


 


 The coal ad valorem royalty rates are 6.2% for deep underground mines (coal extracted below 


400 metres), 7.2% for underground mines and 8.2% for open cut mines
37


. These rates are 


applied to the value of production, which is the sale value of coal less deductions. 


 


 A sample spreadsheet for the estimation of coal royalties in NSW is provided by the NSW 


Industry and Investment at the following web address 


www.resourcesandenergy.nsw.gov.au/__data/assets/excel_doc/0004/434416/Monthly-Ad-


Valorem-Coal-31122008-.xls 


 


 Deductions have very little impact on the total estimate of royalties at any given assumed coal 


price as they reduce the value of production that royalty rates are applied to. They are not 


deducted from the royalty estimates themselves as has been claimed in submissions to previous 


mining projects. 


 


                                            


37 Royalty is also payable if the coal reject is used or disposed of for the purpose of producing energy. Coal reject is defined as a 


by-product of the mining or processing of coal that has energy value of less than 16 gigajoules per dry tonne or contains more 


than 35% ash by dry weight. The rate of royalty on coal in coal reject is no more than half the rate applicable to coal. 



http://www.resourcesandenergy.nsw.gov.au/__data/assets/excel_doc/0004/434416/Monthly-Ad-Valorem-Coal-31122008-.xls

http://www.resourcesandenergy.nsw.gov.au/__data/assets/excel_doc/0004/434416/Monthly-Ad-Valorem-Coal-31122008-.xls
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 The main influence of deductions on the value of production, to which the royalty rate is applied, 


is the level of Beneficiation. The impact of different levels of Beneficiation on the effective royalty 


rate for a 5 Mtpa coal mine is provided in Table A10.1
38


. 


 


Table A10.1 – Effective Royalty Rate for a 5Mtpa Coal Mine Under Different Levels of 


Beneficiation 


SCENARIO OPEN CUT UNDERGROUND MINE 


BASE ROYALTY RATE 8.2% 7.2% 


100% CRUSHED AND SCREENED ONLY 8.1% 7.1% 


100% SIMPLE WASH 8.0% 7.0% 


100% FULL WASH 7.9% 6.9% 


 


 The PAC review of the Economic Assessment of the previous Wallarah 2 Project considered 


royalties to be considerably overstated because: 


 


 there are multiple deductions available from royalties that can significantly reduce the amount 


payable (by as much as $3.50 per tonne, i.e. nearly 50%); 


 royalties are calculated on full production and  NSW mines characteristically produce less per 


year than their authorised extraction limits.  


 


 However, the claim that allowance for deductions can reduce the estimate of royalties from a 
project by nearly 50% is incorrect. As illustrated in Table A10.1 including an allowance for 
deductions reduces estimated royalties by between 1% and 5%. Few deductions apply to the 
Wallarah 2 Project as coal is to be crushed and screened only and so any impact on royalties is 
in the order of 1% not 50%. The source of the spurious claim regarding the impact of deductions 
on royalties has publicly retracted its claim (Newcastle Herald, Sept 15, 2014).  


  


 Royalty estimates in this and the previous Economic Assessment are in relation to a production 


profile that is less per year than the maximum production rate i.e.4 Mtpa rather than 5 Mtpa.  


 


 


 
 
  


                                            
38


 Assuming 5 Mtpa of thermal product coal, a coal price of AUD$100/t, employment of 450 with an average wage of $120,000 


per annum, land value of $20M and a mine subsidence levy for underground mining of $0.19. 
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ATTACHMENT 11 – COMPANY TAX RATES AND DISTRIBUTION AMONG STATES 
 
Effective Tax Rates for Mining Companies in Australia 
 


 Company taxes represent part of the producer surplus benefit of mining projects that accrue to 


Australia.  


 


 The current Australian Tax Office (ATO) corporate tax rate is 30% of taxable income. 


 


 NSW Treasury (2007) Commercial Policy Framework: Guidelines for Financial Appraisal requires 


the use of the prevailing corporate tax rate for government agencies and businesses. 


 


 Financial Appraisal text books such as Mott (1997) Investment Appraisal, recommend the use of 


the full corporate tax rate. 


 


 An analysis of ATO data by Dr Sinclair Davidson
39


, Professor of Institutional Economics at RMIT 


University and a Senior Fellow at the Institute of Public Affairs found that the Australian mining 


industry pays corporate tax at a rate close to 30% of its taxable income. 


 


 Taxable income is revenues - operating costs - royalties - depreciation. There are generally two 


components to the depreciation associated with a mining project: 


 


 depreciation of assets - capital equipment - over the asset life; and 


 depreciation of the project pool (non-asset capital expenditure) over the project life. 


Because assessments are normally undertaken on a standalone project basis - losses in any 


particular year are carried forward and hence tax does not apply until taxable income in a 


particular year (with losses in previous years carried forward) is positive. 


 


 The procedure in the NSW Government (2015) Guidelines for the economic assessment of mining 


and coal seam gas proposal, for estimating company tax is the application of a 30% of company 


tax rate to earnings before interest and tax (year i.e. revenue - capital costs - operating costs - 


royalties) in each year.  


 


This is a simplified approach to the estimation of company tax which treats capital costs as and 


when they occur and results in negative company tax in early years where capital investment 


occurs and positive company tax in later years. It understates company tax generated from a 


Project. 


 


 Submissions to previous mining projects have questioned the use of the company tax rate when 


estimating the company tax generated from mining projects. One of the studies referred to in 


these submissions that purports to show an effective tax rate of less than 30% e.g. Richardson 


and Denniss (2011)
40


 calculates the effective tax rate for the mining sector in relation to Gross 


Operating Surplus (GOS) NOT taxable income. GOS does not consider the costs of production 


such as consumption of fixed capital, interest, royalties, land rent payments and direct taxes 


payable on inputs.  


 


 The Australian Treasury
41


 has rejected GOS as an appropriate denominator for estimating 


effective tax rates. 


 


                                            
39


 Davidson, S. (2014) Mining Taxes and Subsidies: Official evidence, A Minerals Council of Australia Background Paper. 
40


 Richardson, D. and Denniss, R. (2011) Mining the truth: The rhetoric and reality of the commodities boom, prepared for The 
Australia Institute.   
41


 Clark, J., B. Pridmore and N. Stoney.  2007. ‘Trends in aggregate measures of Australia’s corporate tax level’, Economic 
Roundup, Winter, pp 1 – 28) 
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 The other study referred to in submissions to previous mining projects to support the claim for 


effective tax rates of less than 30% is Markle and Shackelford (2009
42


). In response to the 


inappropriate quoting of this working paper the authors have issued a press release that states, 


among other things, that: 


 


- The purpose of the study was not to precisely calculate rates of tax paid but to provide a broad 


comparison of effective tax rates across countries. All numbers are appropriately interpreted 


on a relative – rather than absolute basis. 


- The version of the paper cited is a draft that has not been through a peer review process; 


- It is possible that the data for Australia represents average data for as few as four companies 


over a five year period. As such we reach no conclusion nor make any comments about 


individual industries in individual countries. Our purpose in producing the table was to make 


relative comparisons only; 


- The most recent draft of the report uses a different data source which did not have enough 


observations to include a number for the mining industry in Australia; 


- We have read the analysis of Professor Sinclair Davison and do not disagree with his 


conclusions. 


 
Distribution of Company Tax to NSW 
 


 In Australia the Commonwealth Government collects over 80% of tax revenue but it is 


responsible for only half of government direct expenditure (Abelson 2012, p. 598
43


).  


 


 State and territory governments raise about 15% of tax revenue but account for some 45% of 


government direct expenditure (Abelson 2012, p. 598).  


 


 This Vertical Fiscal Imbalance is addressed via intergovernmental grants. 


 


 In 2014/15 Taxation revenue estimate was $368,814M. The source of revenue is provided in 


Table A11.1.  


 


Table A11.1 - Commonwealth Taxation Revenue by Source ($M) 


Taxation Revenue Source 2014/15 % 


Income and capital gains levied on individuals 188,050 51.0% 


Income and capital gains levied on enterprises 


(including company tax)  
83,140 22.5% 


Taxes on employers payroll and labour 738 0.2% 


Sales/goods and services tax 58,120 15.8% 


Excises and levies 26,939 7.3% 


Taxes on international trade 9,270 2.5% 


Other sale of goods and services 2,557 0.7% 


Total  368,814 100.0% 


Source: Australian Government (2014) Budget 2014-15, http://www.budget.gov.au/2014-15/index.htm. 


 


 The category of Income and capital gains tax levied on enterprises (in Table A7.1) includes 


company tax, FBT, superannuation taxes, MRRT and the Petroleum resource rent tax. In 


2012/13, when these items were reported separately in the Commonwealth Budget Papers, 84% 


of this category of revenue was from company tax. These proportions are relatively stable over 


time (refer to Figure 10 in 2012/13 Budget Papers).  


                                            
42


 Markle, K. and Shackelford, D. (2009) Do Multinationals or Domestic Firms Face Higher Effective Tax Rates? National 
Bureau Of Economic Research, Working Paper Series. 
43


 Abelson, P. (2012) Public Economics: Principles and Practice, McGraw Hill, Australia. 



http://www.budget.gov.au/2014-15/index.htm
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 The Commonwealth provides funding to the States and Territories, in key sectors such as health, 


education, community services and affordable housing, and deliver productivity-enhancing 


projects and reforms in sectors including infrastructure, and skills and workforce development 


(Budget papers). In 2014-15, the Commonwealth proposed to provide the States and Territories 


with payments totalling $101.1B comprising: 


 


- $46.3B in payments for specific purposes; and 


- $54.9 in general revenue assistance, comprising GST payments of $53.7B and other general 


revenue assistance of $1.2B.  


 


Table A11.2 – Commonwealth Payments to the States (2014-15) 
$million NSW VIC QLD WA SA TAS ACT NT Total 


2014-15 
                  


Payments for 


specific 


purposes(a) 13,654 11,166 9,792 5,313 3,171 1,039 755 1,041 46,285 


General 


revenue 


assistance(b) 16,808 11,853 11,736 2,310 4,956 1,911 1,137 3,166 54,861 


Total payments 


to the States 


30,462 23,019 21,527 7,623 8,128 2,950 1,892 4,207 101,147 


(a) As State allocations for a small number of programmes have yet to be determined, these payments are not reflected in 


State totals. As such, total payments for specific purposes will not equal the sum of State totals. 


  


         (b) As State allocations for royalties are not published due to commercial sensitivities, these payments are not reflected in 


State totals. As such, total general revenue assistance will not equal the sum of the State totals. 


Source: Australian Government (2014) Budget 2014-15, http://www.budget.gov.au/2014-15/index.htm. 


 


 Payments for specific purposes are funded from revenue sources other than GST. Company tax 


makes up 22% of this remaining revenue. NSW share of total Commonwealth payments for 


specific purposes is 13,654/46285 = 29%, so an estimate of company tax redistributed to NSW is 


22%*29% i.e. 7%.  


 


 This is a conservative estimate. A higher proportion occurs if it is assumed that all payments for 


special purposes arise from company tax revenue alone rather than the pool of revenue after 


adjustment for GST. 


 


 The NSW Government (2015) Guideline for the economic assessment of mining and coal seam 


gas proposals, suggests that the proportion of company tax attributable to NSW should be 


estimated by applying the proportion of Australia's population based in NSW, equivalent to 32 per 


cent as of June 2014. 
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Mr Andrew Wu 
Environmental Engineer 
Hansen Bailey Pty Ltd 
6/127-129 John Street 
Singleton NSW 2330 
  
  


Wallarah 2 Coal Project 


Economic Impact Assessment Peer Review 
 


 


Dear Mr Wu, 


BDA Group was engaged to provide a peer review of the Economic Impact Assessment of the 
Wallarah 2 Coal Project undertaken by Gillespie Economics. 


Please find attached our review of the final report (dated May 2016). If you have any questions 
in relation to our review, please do not hesitate to contact me. 


Yours sincerely, 


 


 


DREW COLLINS 


Managing Director 
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Wallarah 2 Coal Project 


Economic Impact Assessment Peer Review 
 


BDA Group was engaged to provide a peer review of the Economic Impact Assessment (EIA) 
of the Wallarah 2 Coal Project undertaken by Gillespie Economics. Our comments are limited 
to a 'desk-top' review based on the information presented in the EIA. No attempt has been 
made to check the data used, or to review the computational accuracy of the spreadsheet 
based economic model. 


Accordingly, the focus of the review has been on:  
• the appropriateness of the assumptions, methods and results presented;  
• their consistency with the NSW Government (2015) Guideline for the use of CBA in mining 


and coal seam gas proposals (the Guidelines); and 
• the overall efficacy of the analysis and conclusions.  


Overview 
Gillespie Economics has prepared a sound report, employing methods and an approach to the 
presentation of results consistent with best practice economic assessment principles.  


I believe the requirements of the Secretary’s Environmental Assessment Requirements 
(application SSD 4974) in relation to the economic analysis have been adequately addressed. 


I have also found the analysis and its documentation to be consistent with the NSW 
Government (2015) Guidelines: 
• A Cost Benefit Analysis, reporting impacts at the global, national and state levels, has 


been conducted, along with a Local Effects Analysis; 
• The base case or 'without project' counter factual has been appropriately defined and 


described; 
• The scope of the analysis and timeframe employed is appropriate; project costs and 


production benefits are identified; recommended discount rates have been employed; 
threshold analysis with respect to non-production impacts has been undertaken; 


• Non-production impacts and associated mitigation or offset measures have been 
identified, and where residual impacts found to be material and supporting information 
available, valuations have been prepared;  


• Risk / sensitivity analysis has been conducted; and 
• Distributional analysis at the state and local levels is presented. 


Approach to economic assessment 
Impacts at the global level were identified in physical and then monetary terms, and then 
factored down to national, state and regional levels. Derivation of net economic benefits at the 
national and state levels has appropriately been adjusted to reflect foreign ownership. 
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Consideration of benefits at the national and state levels largely considers the distribution of 
taxation and royalty revenues, relative to social and environmental impacts created by the 
project, and remaining following a range of measures by the proponent to minimise and 
mitigate these impacts.  


Consistent with the 2015 Guidelines, a Local Effects Analysis (LEA) has been undertaken 
focussing on local employment impacts, non-labour project expenditure and second round 
flow-on effects. For the latter, Gillespie Economics has drawn on an Input-Output (I/O) analysis 
(subsequently presented in a supplementary local effects analysis). The I/O model of the 
regional economy has been built using appropriate datasets, key modelling assumptions are 
reported and results appropriately presented. 


Following this, the supplementary local effects analysis, through I/O modelling, presents an 
analysis of broader regional benefits. Both the LEA and Supplementary I/O analysis are 
premised on a number of assumptions. The LEA, consistent with the Guidelines, considers the 
wage impact on people employed by the project who are resident in the region at the time of 
the proposal; it assumes that these people were already locally employed; it ignores any 
employment effect in relation to the backfilling of their previous positions; and ignores the 
income spending of others who migrate into the region and are employed by the project. 
Collectively, these assumptions will result in the LEA understating actual impacts. 


On the other hand, the I/O analysis relaxes the ‘full employment’ assumptions and better 
captures the impact of project employment on broader employment in the region and the effect 
of expenditures by those entering the region. However, by ignoring potential crowding out of 
economic activity in other sectors in the region, the I/O analysis will typically overstate actual 
impacts.  


In short, the LEA and I/O analyses (presented in the supplementary local effects analysis) 
provide lower and upper estimates of local impacts, and this has been noted by Gillespie 
Economics. 


Cost and benefit parameters 
Information on project capital development and operating costs were provided by the 
proponent. A breakdown of these costs is not provided. Notably however, as the project 
proponent - the Wyong Areas Coal Joint Venture - is 100% foreign owned, capital invested in 
developing the project does not represent a cost to Australia or NSW. Similarly, the project 
operating costs will only impact benefits to the extent that company tax payments are affected. 


Indeed, the key project benefit to the state will be realised through the royalties generated. 
These are a function of project revenues and are unaffected by assumptions about land 
opportunity costs, development costs, operating costs, mitigation, offset and compensation 
costs or effective company tax rates. Royalty payments will depend on production volumes and 
coal prices. Notwithstanding some potential variation in production levels, the critical parameter 
will be the coal prices received in $AU. 


In estimating coal prices in $AU, Gillespie Economics has used a US/AUD exchange rate of 
0.72 which was applicable at the time of the analysis. The current exchange rate is now slightly 
higher, and for example, forecast by the Australian Government to remain around 0.77 over the 
budget forward estimates period (Budget 2016-17, Budget Paper No 1, Statement 2: Economic 
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Outlook). The pertinent exchange rate however is that which will apply over the 28-year project 
period. Clearly this is open to speculation. The citing of independent and credible projections, 
to the extent these are available, would have provided support for the assumed exchange rate. 
Nevertheless, the impact of significant exchange rate movements is allowed for in the ± 30% 
sensitivity testing of coal prices. 


The $US thermal coal prices assumed over the project period have been based on 
WoodMacKenzie benchmark price forecasts. In support of the assumed prices, Gillespie 
Economics provides a review of thermal coal price forecasts from a number of respected 
sources, which indicates that the Wood Mackenzie prices are at the lower end of those 
anticipated. To this extent, the coal prices assumed by Gillespie Economics are conservative. 


In relation to non-production costs and benefits, Gillespie Economics provides a sound 
summary in Section 2 of the EIA of the predicted physical impacts (drawn from the EIS), and in 
Section 4 a comprehensive valuation of residual impacts, once measures to mitigate, offset or 
compensate impacts has been accounted for. As shown in Table 4.4, the collective scale of 
these impact valuations is minor relative to the project benefits at the global or national level, 
and indeed at the state level as shown in Table 4.5. Therefore, whilst some parameter 
valuations may be contestable at the margin, the adoption of alternative valuations is unlikely to 
have a material impact on the estimated net benefits of the project.  


Nevertheless, the following issues have been noted: 
•  The extent of particulate emissions due to the project will be small, and have been 


dismissed as they are ‘unlikely to result in any additional exceedances of relevant 
impact assessment criteria’. Nevertheless, there is no safe minimum threshold for 
ambient levels of particulates, and this is recognised to the extent that supporting EIS 
studies indicate negligible, but nonetheless positive, statistical increases in adverse 
health outcomes. Benefit transfer techniques could provide a valuation for these 
emissions; 


•  Gillespie Economics has estimated greenhouse gas impacts with reference to 
valuations recommended in the Guidelines. These sources provide alternative 
shadow prices, and reflect valuations derived in the US, Australian and European 
contexts. The resulting range of impacts derived with reference to these valuations 
has appropriately been reported. In addition, impacts have been scaled to the national 
and state level consistent with recommendations in the Guidelines. However contrary 
to the Guidelines, I believe a more appropriate basis for valuation would be based on 
the replacement cost approach, as the emissions generated by the project will have to 
be offset by some other activity for Australia to meet its international commitments. 
This will lead to a higher valuation than that used by Gillespie Economics, but it would 
not materially affect the results of the economic assessment. 


•  In relation to non-market values of employment, Gillespie Economics has, correctly, 
presented the notion of existence values as they may relate to employment. However, 
as noted by Gillespie Economics, the reported values reflect empathy values 
‘because of the workers being unemployed and increased crime and community 
dislocation’, and therefore in the context of a fully employed economy may not be as 
pertinent. As the CBA results have been reported ‘with and without’ this parameter, 
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and the conclusions unaffected, the valuation of the parameter is therefore not 
consequential.  


Risk analysis 
Gillespie Economics has provided comment on the key areas of project risk and through 
sensitivity analysis, canvassed the robustness of the central estimates to changes in key 
parameter values, such as coal prices received.  


In relation to biodiversity offsets, Gillespie Economics notes that the offsetting process is 
overseen by the NSW Office of Environment and Heritage, under guidelines to ensure the 
efficacy of the offsets. It is noted that risks in the offsetting process are in-part managed 
through offsetting a larger area than that which is to be cleared, although the specific offset 
ratio is not cited. Based on the reported 75 ha of native vegetation to be cleared (10.5 ha of 
Endangered Ecological Communities) and proposed biodiversity offsets of 207 ha of native 
vegetation (82.8 ha of Endangered Ecological Communities), this implies a significant offset 
ratio to manage associated risks. While this does not negate all risks, the offset ratio is 
consistent with broader Australian and international practice. 


Distributional analysis 
The distributional analysis of impacts on the state and regional communities has been well 
canvassed through application of the I/O model and identification of the incidence of individual 
cost and benefit parameters across stakeholders at the local and state levels.  


Conclusion 
Gillespie Economics has prepared a sound report. Given the breadth of potential impacts 
examined in the analysis, some assumptions will remain contestable. However, the scale of 
these uncertainties is at the margin of the analysis, such that even significant changes to 
relevant parameter valuations would not impact the conclusions of the analysis. 


Therefore, and based on the assumptions, data and analyses presented, Gillespie Economics 
appropriately concludes that the project offers net economic benefits to the local community, 
State and more broadly to Australia, and therefore relative to the no project scenario, is 
desirable from an economic efficiency perspective. 


 
 
Drew Collins 


Managing Director, BDA Group 


5 May 2016 
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DISCLAIMER 


 


DLA Environmental Services (DLA) acts in all professional matters as a faithful advisor to the Client and 


exercises all reasonable skill and care in the provision of its professional services.   Reports are 


commissioned by and prepared for the exclusive use of the Client. They are subject to and issued in 


accordance with the agreement between the Client and DLA.   DLA is not responsible for any liability 


and accepts no responsibility whatsoever arising from the misapplication or misinterpretation by third 


parties of the contents of its reports. 


 


Except where expressly stated, DLA does not attempt to verify the accuracy, validity or 


comprehensiveness of any information supplied to DLA for its reports.  Reports cannot be copied or 


reproduced in whole or part for any purpose without the prior written agreement of DLA. 


 


Where site inspections, testing or fieldwork have taken place, the report is based on the information 


made available by the client or their nominees during the visit, visual observations and any subsequent 


discussions with regulatory authorities.  The validity and comprehensiveness of supplied information 


has not been independently verified and, for the purposes of this report, it is assumed that the 


information provided to DLA is both complete and accurate.  It is further assumed that normal 


activities were being undertaken at the site on the day of the site visit(s), unless explicitly stated 


otherwise. 
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ABBREVIATIONS 


 
ACM   Asbestos Containing Material  
AHD   Australian Height Datum 


ANZECC   Australian and New Zealand Environment and Conservation Council   
AST   Above-ground Storage Tank 
ASS   Acid Sulphate Soil  
B(a)P   Benzo(a)Pyrene 


BGL   Below Ground Level  
BH   Borehole 
BTEX   Benzene, Toluene, Ethyl Benzene, Xylene 
COC   Chain of Custody documentation 


CLM   Contaminated Land Management 
DA   Development Application 
DEC   Department of Environment and Conservation (NSW) 


DECC   Department of Environment and Climate Change (NSW) 
DECCW   Department of Environment, Climate Change and Water (NSW) 
DLA   DLA Environmental Services  
DP   Deposited Plan 


DQO   Data Quality Objective 
EC   Electrical Conductivity 
EIL   Ecological Investigation Level  


EMP   Environmental Management Plan 
EPA   Environment Protection Authority (NSW) 
ESL   Ecological Screening Level  
HIL   Health-Based Investigation Level  


LOR   Limit of Reporting 
MW   Monitoring Well  
NATA   National Association of Testing Authorities, Australia  
NEPC   National Environment Protection Council  


NEPM   National Environment Protection Measure 
NHMRC   National Health and Medical Research Council  
NRMMC   Natural  Resource Management Ministerial  Council   


NSW   New South Wales 
OCP   Organochlorine Pesticides  
OEH   Office of Environmental and Heritage 
OPP   Organophosphorus Pesticides  


OH&S   Occupational Health and Safety 
PAH   Polycyclic Aromatic Hydrocarbons  
PCB   Polychlorinated Biphenyls  
PCOC   Potential Contaminants of Concern 


PID   Photo-Ionisation Detector 
PQL   Practical Quantification Limit 
QA/QC   Quality Assurance and Quality Control  


RAP   Remedial Action Plan 
RPD   Relative Percentage Difference 
SAC   Site Acceptance Criteria 
SAQP   Sampling Analysis and Quality Plan 


SEPP   State Environmental Planning Policy 
SWL   Standing Water Level  
TCLP   Toxicity Characteristic Leaching Procedure 


TRH   Total Recoverable Hydrocarbons  
UCL   Upper Confidence Limit 
UST   Underground Storage Tank 
VOC   Volatile Organic Compounds 


WHS   Work Health Safety 
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1.0 INTRODUCTION 


 


1.1 General 


 
DLA Environmental Services (DLA) was commissioned by Sparke Helmore and Hansen Bailey 


Environmental Consultants (Hansen Bailey) to undertake a technical land contamination study to 


support an Amendment Document for the proposed Wallarah 2 Coal Project (the Project).   


 


The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent under Division 4.1 of 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act) for the Wallarah 2 Coal 


Project (the Project).  The key features of the Project include:  


 


- A deep underground longwall mine extracting up to 5 million tonnes per annum (Mtpa) of 


export quality thermal coal;  


- The Tooheys Road Site between the M1 Motorway and the Motorway Link Road, which includes 


a portal, coal handling facilities and stockpiles, water and gas management facilities, small office 


buildings, workshop, rail spur and train load out bin and connections to the municipal water and 


sewerage systems;  


- The Buttonderry Site near the intersection of Hue Hue Road and Sparks Road, which includes 


administration offices, bathhouse, personnel access to the mine, ventilation shafts and water 


management structures; 


- The Western Shaft Site in the Wyong State Forest, which includes a downcast ventilation shaft 


and water management structures; 


- An inclined tunnel (or “drift”) from the surface at the Tooheys Road Site to the coal seam 


beneath the Buttonderry Site;  


- Transportation of product coal to the Port of Newcastle by rail; and 


- An operational workforce of approximately 300 full time employees (including contractors).   


The Project has been subject to the assessment process under Division 4.1 of Part 4 of the EP&A Act, 


including a review by the Planning Assessment Commission (PAC).  In June 2014, the PAC concluded 


that ‘if the recommendations concerning improved strategies to avoid, mitigate or manage the 


predicted impacts of the project are adopted, then there is merit in allowing the project to proceed ’.   


Following the review by the PAC, the Tooheys Road Site was re-designed to avoid land use conflicts 


with third parties.  The changes to the design of the Tooheys Road Site (the Amendment) include: 
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- Removal of the previously proposed rail loop; 


- Re-location of the rail spur and train load out facility to the eastern side of the Main Northern 


Rail Line; 


- A conveyor system to deliver product coal from the stockpile to the new train load out facility; 


and  


- Realignment of the sewer connection. 


These proposed changes are referred to as the ‘Amendment’.  All other aspects of the Project remain 


identical to the original proposal.   


To give effect to the proposed changes to the Project, WACJV is seeking an amendment to the 


Development Application (DA) under clause 55 of the Environmental Planning and Assessment 


Regulation 2000.  This report forms part of the “Amendment to Development Application SSD-4974” 


(Amendment Document) being prepared by Hansen Bailey to support the application to amend the 


DA.   


This report assesses the environmental impacts of the proposed changes from a contamination 


perspective, to the Tooheys Road Site and where necessary, recommends additional management and 


mitigation measures to ameliorate these impacts.  Aspects of the Project that are unchanged have not 


been reconsidered.  The impacts associated with these aspects of the Project will remain as assessed 


in the Wallarah 2 Coal Project Environmental Impact Statement (Hansen Bailey, 2013).   


 


Refer to Figure 1 – Site Location and Figure 2 – Site Layout with Sampling Locations 


 


 


1.2 Objectives 


 


The objectives of the Investigation were to: 


 


- Identify any Potential Contaminants of Concern (PCOCs) by conducting a desktop search to 


determine potential sources of contamination (from previous land uses) and identify 


locations for further field investigations;   


- Undertake the necessary soil sampling investigations within the corridor for the alternate  


coal load out arrangement; 


- Undertake the necessary analyses of the soil samples in accordance with the relevant 


standards and guidelines;  


- Assess the contamination risks associated with the alternate coal load out arrangement,  


having regard to the same issues as those considered in the EIS and Response to Submissions 
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(RTS) Report completed by Hansen Bailey & Planning Assessment Commission (PAC) Review 


Report;  


- Identify any additional mitigation measures that are required as a result of the Amendment; 


and 


- Prepare a draft Contamination Impact Assessment Addendum for inclusion as an appendix 


to the Amendment Document.  


 
The proposed investigation program and site investigation were designed to be suitable for due 


diligence purposes for incorporation into the Amendment Document and the ongoing management 


of the site.  It is suitable for review by the NSW Department of Planning & Environment, NSW EPA, 


Department of Natural Resources (DNR) and the Wyong Shire Council.  In particular the document 


meets the requirements of SEPP 55. 


 
 


1.3 Scope of Works 


 
The Investigation was conducted using the following methods: 


 


- Review the PAC’s Merits Review Report (PAC Report), Director General’s Requirements 


(DGRs) for the Project and relevant legislation and government assessment guidelines; 


- Review of the CIA to determine PCOCs associated with underlying fill or natural materials 


within the areas previously proposed to facilitate the coal load out arrangement;  


- Conduct a gap analysis of the CIA and RTS, focusing on the changes in regulatory 


requirements or guidelines introduced since the publication of the studies;  


- Undertake a Sampling Analysis and Quality Plan (SAQP) to provide a procedure for sampling 


and analysis, and identify potential sources of contamination within the proposed corridor;  


- Conduct a soil sampling investigation within the proposed corridor, focusing on the 


agricultural land, Boral Montoro quarry, land adjacent to the Motorway Link Road and 


Crown Road (Nikko Road) and vegetated land adjacent to the Main Northern Rail Line;   


- Conduct a surface water and sediment sampling investigation within the Addendum Study 


Area, focusing on Spring Creek and the tributary of Spring Creek adjacent to the Main 


Northern Rail line; 


- Review results of analysis undertaken to determine PCOCs located within the Addendum 


Study Area; 


- Assess the contamination risks associated with the Amendment; and 


- Assess the need (if any) for mitigation and/or further investigations associated with the 


Amendment. 


 


The Investigation has been conducted in accordance with the following: 
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 Australian and New Zealand Guidelines for Assessment and Management of Contaminated 


Sites (ANZECC, 1992); 


 Code of Practice for the Safe Removal of Asbestos, (NOHSC, 2nd ed, 2005); 


 Contaminated Sites: Guidelines for Assessing Service Station Sites  (NSW EPA, 1994); 


 Contaminated Site: Guidelines for Consultants Reporting on Contaminated Sites  (NSW EPA, 


2011); 


 Guidelines for the NSW Site Auditor Scheme (NSW EPA, 2nd ed., 2006); 


 Contamination Sites: Sampling Design Guidelines (EPA, 1995); 


 National Environment Protection (Assessment of Site Contamination) Amendment Measure 


2013 (No.1) (NEPC, 2013); 


 Managing Land Contamination, Planning guidelines, SEPP 55: Remediation of Land  (DUAP, 


1998); 


 How to Safely Remove Asbestos: Code of Practice (WorkCover, 2011); 


 Storage and Handling of Dangerous Goods Code of Practice 2005; and 


 Work Health and Safety Act 2011 (NSW) and associated regulations. 


 


 


1.4 Data Quality Objectives 


 
The NEPM (NEPC, 2013) and Australian Standard (AS) 4482.1-2005 recommend that data quality 


objectives (DQOs) be implemented during the validation of remediated sites.  The DQO process 


described in AS 4482.1-2005 Guide to the Investigation and Sampling of Sites with Potentially 


Contaminated Soil Part 1: Non-Volatile and Semi-Volatile Compounds outlines seven distinct steps 


to outline the project goals, decisions, constraints and an assessment of the project uncertainties 


and how to address these when they arise.  They define the quality and quantity of data needed to 


support decisions relating to the environmental condition of a site.  They also outline the defining 


criteria that a data collection design should satisfy, including when, where, how and how many 


samples should be collected.  The Laboratory Limit of Reporting (LOR) is the lowest level of reporting 


that can be reliably achieved within the specified limits set for precision and accuracy during routine 


laboratory operating conditions.  


 


The DQOs have been summarised the table below:  
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Table 2a – Summary of DQOs 


1
 


St
at


e
 t


h
e


 
P


ro
b
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m


 


Determine, from a contamination point of view, if the land is suitable for mixed land use in accordance with 


the requirements of State Environmental Planning Policy No. 55  and the Environmental Planning and 


Assessment Act 1979.  This includes identification of chemicals of concern, media they inhabit and possible 


migration pathways (to and from the site), potential exposures to human and/or environmental receptors, and 


concerns with the potential clean up and desired future land use of the property.   


 


Investigations into the site need to determine if contamination has potential to be present from previous land 


use activities or off-site sources, therefore presenting an unacceptable risk to human health or the environment 


and preventing the site being suitable for the intended future land use. 


2
 


Id
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h
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 D
e
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o
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s The decisions to be made on the contamination and the new environmental data required includes considering 


relevant site contamination criteria for the imported soil. This will  be undertaken by analysing the collected 


samples to identify any potential contamination sources.  A proposed use of the 95% UCL on the mean 


concentrations for all  soil  chemicals of potential concern must be less than the Site criteria identified for 


Residential with minimal soil  access and Open Space land use suitability.  Decisions include: 


- Do soils on site comply with the intended land use criteria? 


- If contamination is found, can the soils be remediated in conjunction with the development land?  


3
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This step requires the identification of the environmental variables/characteristics that need measuring, 


identification of which media (fi l l) need to be collected, identification of the site criteria for each medium of 


concern and appropriate analytical testing.  This will  include collection and analysis of representative samples 


from each of the areas of concern identified at the site.  Particular attention will  be given to: 


- The risk associated with contaminant concentrations in soil; 


- Previous condition of the land; and 


- Proposed land use. 


4
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s Specify the spatial and temporal aspects of the environmental media that the data must represent to support 


the decision.  To identify the boundaries (both spatial and temporal) of the investigation and to identify any 


restrictions that may hinder the assessment process.  This includes onsite inspections and discussions with 


informed individuals.   


- The physical study of soil  will  focus on delineation and further assessment of soils across the site; 


- The assessment will  also consider previous site condition where relevant information is available; and, 


- The study will  address any previous data gaps that may have been identified. 







Confidential and Subject to Legal Professional Privilege  


Project ID: DLH1188          6 


Stage 1 Contamination Impact Assessment – Addendum 


5
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To define the parameter(s) of interest, specify the action level and provide a logical basis for choosing from 


alternative actions.  The following publications have been reviewed with respect to the assessment criteria and 


sampling methodology of soils at the site: 


- NSW EPA Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites, 2000; 


- NSW EPA Excavated Natural Material (ENM) Exemption 2012; 


- Schedule B1 Guideline on the Investigation Levels for Soil  and Groundwater from the National 


Environment Protection (Assessment of Site Contamination) Measure 2013 Table 1(A)1 Column D – 


Commercial/Industrial; 


- NSW EPA Planning Guidelines SEPP 55 – Remediation of Land, 1998; 


- NSW EPA Contaminated Sites: Sampling Design Guidelines, 1995; and, 


- NSW EPA Guidelines for the NSW Site Auditor Scheme, second edition 2006. 


The general site adopted statistical criteria being applied to the Table 1(A)1 Column D – Commercial/Industrial 


is: 


- The 95% Upper Confidence Limit (UCL) of the arithmetic mean does not exceed the NEPM, 2013 Health 


Investigation Level (HIL); 


- The individual contaminant concentration should not exceed the HIL by more than 250%; 


- The standard deviation of individual contaminants should not exceed 50% of the HIL. 


6
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Specify the decision-maker’s acceptable l imits on decision errors, which are used to establish performance 


goals for l imiting uncertainties in the data.  Incorrect decisions are caused by using data that is not 


representative of site conditions because of sampling or analytical error.   


 


A site under investigation is assumed to be contaminated until  statistically proven otherwise (eg: Ho= Analyte 


95% UCL exceeds the SAC). Therefore two types of error are possible; Type 1 error (α or false negative), wher e 


the s ite is assessed to be uncontaminated when it is actually is, and Type 2 error (β or false positive), when the 


site is assessed to be contaminated though is actually not.  Type 1 errors represent greater risk to the 


environment and human health and are therefore set at 5% probability, whilst Type 2 errors are set at 20% 


probability l imit. 


 


Field and laboratory quality controls are implemented to avoid error and to ensure the action levels exceed the 


measurement detection limits for Potential Contaminants Of Concern (PCOCs) detected in field blanks, rinsate 


blanks, volatile-spiked trip samples and laboratory method blanks.  The performance of decision making inputs 


will  be enhanced through the application of Data quality indicators (DQI). They are outlined in Table 2b below. 


7
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Identify a resource-effective sampling and analysis design for data collection that satisfy the DQO’s.  The 


sampling and analytical plan is designed to avoid Type 1 and Type 2 errors and includes defining minimum 


sample numbers required to detect contamination as determined with formulas provided in the NSW EPA 1995 


Sampling Design Guidelines and AS 4482.1 - 2005. 


Table 2b: Data Quality 
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DATA PRECISION AND ACCURACY 


Adequate Sampling Density 


A Judgemental approach has been undertaken for this Phase 1  Site 


Assessment Addendum. 


Use of analytical laboratories with adequately trained and experienced 


testing staff experienced in the analyses undertaken, with appropriate 


NATA certification. 


Acceptable Relative 


Percentage Difference (RPD)  


>10 x Laboratory Limit of Reporting (LOR):  30% inorganics; 50% organics 


(Field) 


<10 x LOR: Assessed on individual basis (Field) 


>5 x LOR: 50% (laboratory) 


<5 x LOR: No Limit (laboratory) 


In accordance with AS4482.1 – 2005 field duplicate RPD criteria is increased with organic analytes and for low 


concentrations. These criteria cannot reasonably exceed the laboratory’s precision, therefore laboratory 


criteria have been adopted. 


Trip Blanks/Rinsate Blanks No Detection above Laboratory LOR 


Trip Spikes Recoverable concentrations of volatiles between 60 – 140% 


Adequate Laboratory 


Performance 


Based on acceptance criteria of laboratory as specified on certificate of 


analysis, includes: blank samples, matrix spikes, control samples, and 


surrogate spike samples. 


Use of analytical laboratories with adequately trained and experienced 


testing staff experienced in the analyses undertaken, with appropriate 


NATA certification. 


DATA REPRESENTATIVENESS 


Sample and Analysis Selection Representativeness of all  PCOCs. 


Trip Blanks No detection above LOR. 


Trip Spikes Recoverable concentrations of volatiles between 60 – 140%. 


Duplicate Samples Adequate duplicate, split, rinsate and trip blank sample numbers  


Laboratory Selection 
Adequate laboratory internal quality control and quality assurance 


methods, complying with the NEPM (NEPC, 2013). 
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DOCUMENTATION COMPLETENESS 


Chain of Custody Records 


Laboratory sample receipt information received confirming receipt of 


samples intact and appropriate chain of custody. 


NATA registered laboratory results certificates provided. 


DATA COMPLETENESS 


 


Analysis for all  PCOCs. 


Field duplicate sample numbers complying with NEPM (NEPC, 2013) 


Trip spike samples prepared and sent with field samples regularly. 


Trip spike samples prepared and sent with field samples regularly 


COMPARABILITY 


 


Use of NATA registered laboratories. 


Detailed logs of all  sample locations recorded. 


Test methods consistent for each sample in accordance with the Sampling 


Analysis and Quality Plan 


Test methods comparable between primary and secondary laboratory 


Acceptable RPD’s between original samples and field duplicates and inter -


laboratory triplicate samples. 


 


 


1.5 Statutory Framework 


 
The environmental planning statutes in New South Wales, which may apply are: 


 


- Contaminated Land Management Act 1997; 


- Protection of the Environment Operations Act 1997; 


- Dangerous Goods (Road and Rail Transport) Act 2008; 


- Ozone Protection Act 1989; 


- Environmental Planning and Assessment Act 1979; and 


- Local Government Act 1993. 


 


 


The POEO Act also incorporates the major regulatory provisions of the Waste Minimisation and 


Management Act 1995.  The repealed Acts are incorporated into the POEO Act.  Thus, regulations 


made under the repealed Acts are now regulations under the POEO Act or until otherwise amended 


and licences issued under the repealed Acts are deemed to be licences under the POEO Act.  The 


POEO Act provides a common licence to cover emissions to all environmental media.  The Act lists 


certain “scheduled activities” (including coal mining) which need to be licensed. 
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The Contaminated Land Management Act 1997 specifies the legal requirements for the registration, 


investigation and remediation of contaminated land, and for the registration and accreditation of 


site auditors.  It repeals the requirements of the Environmentally Hazardous Chemicals Act 1985 in 


relation to audits and the accreditation of site auditors. 


 


The Environmental Planning and Assessment Act 1979 gives consent authorities the power to 


regulate development within their areas of responsibility and to impose specific consent conditions, 


which cover environmental issues.  In addition, the Local Government Act 1993 requires approval 


from Council for certain works/activities to be obtained.  
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2.0 SITE DESCRIPTION 


 


2.1 Site Identification 


 


The site identification details are summarised in Table 2a below: 


 


Table 2a – Site Identification Summary 


ITEMS DETAILS 


Site Name Addendum Study Area 


Address 
Tooheys Road and Land adjacent to the Main Northern Rail 


Line, Bushells Ridge, NSW 2259 


Local Government Authority Wyong 


Associated Lots and Deposited Plans 


Lot 126 DP 755245, Lot 128 DP 658436, Lot 103 DP 755245, 
Lot 194 DP 1032847, Lot 4 DP 1191566 and Lot 168 DP 
705480 


Development Controls Wyong LEP 2013 


Site Zoning 
General Industrial (IN1), Transition (RU6), Infrastructure 


(SP2) and Environmental Conservation (E2). 


Current Use (NEPM 2013 Table 1A(1) Combination of Residential and Commercial/Industrial  


Proposed Use (NEPM 2013 Table 1A(1) Commercial/Industrial 


Site Area (approx.) 7.6 ha 


Locality Map Refer to Figure 1 – Site Location 


Site Layout Refer to Figure 2 – Site Layout with Sampling Locations 


 


 


2.2 Site Changes Associated with the Amendment 


 


2.2.1 Associated Property Changes 


 


The properties identified in the CIA associated with the Amendment have undergone changes in both 


address and zoning as per the Wyong LEP (2013). The CIA was undertaken under the provisions of the 


previous Wyong LEP (1991). The address changes are listed in Table 2b and the zoning changes are 


listed in Table 2c. Several properties associated with the Project are Roads and Maritime Services 


(RMS) or Crown Land. 
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Table 2b Property Address Changes 


 


LOT DP IN CIA PREVIOUS ADDRESS CURRENT ADDRESS LAND USE 


126 755245 Yes 
9 Kiar Ridge Road, Kiar 


NSW 2259 


91 Tooheys Road, Bushells 


Ridge NSW 2259 
Agricultural and forested 


128 658436 Yes 
9 Kiar Ridge Road, Kiar 


NSW 2259 


91 Tooheys Road, Bushells 


Ridge NSW 2259 
Agricultural and forested 


103 755245 Yes 
9 Kiar Ridge Road, Kiar 


NSW 2259 


91 Tooheys Road, Bushells 


Ridge NSW 2259 
Agricultural and forested 


194 1032847 Yes 
425 Bushells Ridge Road, 


Bushells Ridge NSW 2259 


234 Tooheys Road, 


Bushells Ridge NSW 2259 
Boral Montoro - Quarry 


168 705480 No 
New under this 


Amendment 


288 Tooheys Road, 


Bushells Ridge NSW 2259 


Boral Montoro – Factory 


and offices 


 


Refer to Appendix C - Historical Title Searches 


 


 


Table 2c Property Zoning Changes 


 


LOT DP PREVIOUS ZONING CURRENT ZONING 


126 755245 Primarily zoned 4(e) Regional 


Industrial and Employment 


Development, with a small area that 


will not form part of the project 


zoned 7(g) Wetlands Management. 


Primarily zoned General Industrial 


(IN1) with a small area that will not 


form part of the Project zoned E2 


Environmental Conservation 


128 658436 


103 755245 


194 1032847 


168 705480 New under this Amendment 


RMS Road adjacent to 


Motorway Link Road 
New under this Amendment SP2 Infrastructure 


4 1191556 New under this Amendment SP2 Infrastructure 


Crown Road adjacent to 


Main Northern Rail Line 
New under this Amendment 


RU6 Transition and                               


E2 Environmental Conservation 


 


Refer to Appendix D - Wyong LEP Zoning Map 
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2.3 Site Description and Current Land Use 


 
The eastern boundary of the Extraction Area for the Project is located approximately 4.5 kilometres 


north-west of the Wyong CBD and lies solely within the WSC Local Government Area.  A large 


proportion of the Extraction Area is located beneath the Wyong State Forest and adjacent forested 


hills, including beneath part of the Jilliby State Conservation Area.  


 


This Addendum assesses the impacts of coal being transported along an alternate route from the 


end of the product coal stockpile to the Main Northern Rail Line via a conveyor system.   


 


The Addendum Study Area is located in Bushells Ridge, NSW and is currently occupied by farms, farm 


buildings, roadways, vegetated land, a railway line and creeks. A train loading facility and rail siding 


will be constructed adjacent to the Main Northern Rail Line.  The corridor encompasses an area of 


approximately 7.6 ha and includes land within the Boral Montoro Quarry, RMS owned land adjacent 


to the Motorway Link Road, a Crown Road adjacent to the Main Northern Rail Line and the Main 


Northern Rail Line corridor.  


  


Refer to Figure 1 – Site Location and Figure 2 - Site Layout with Sampling Locations. 


 


 


2.4 Environmental Setting 


 


2.4.1 Boundaries and Surrounding Land Use 


 


Property boundaries of the proposed alternate coal load out arrangement consist of wire fencing with 


locked gates and are maintained by representatives of WACJV in the western portion of the 


Addendum Study Area. These properties consist of agricultural land with some bushland. As the 


Addendum Study Area continues east through the Crown land currently occupied by the Boral 


Montoro quarry and factory, the boundaries consist of wire fencing and locked gates maintained by 


representatives of Boral Montoro. This section consists of partially cleared bushland. Extending from 


this section to the Main Northern Rail Line, the Addendum Study Area consists of bushland currently 


maintained by RMS. After passing to the east of the Main Northern Rail Line, the Addendum Study 


Area continues north through a partially cleared and partially forested Crown Road east of the Main 


Northern Rail Line, encompassed by wire fencing and locked gates to the west (maintained by Sydney 


Trains) and a predominantly unformed/unmade Crown Road. There is a creek crossing of Spring Creek 


and one of its tributaries within this section of the Addendum Study Area. The Addendum Study Area 


continues north within the Main Northern Rail Line corridor and terminates at the Gosford Road 


overpass.  
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The boundary and surrounding landscape features of the Addendum Study Area are summarised in 


Table 2d below: 


 


Table 2d – Boundaries and Surrounding Land Use 


DIRECTION DETAILS 


North Forested and agricultural land, Boral Montoro Quarry and Factory 


East Forested and agricultural land and Crown Road 


South Forested and agricultural land, Tooheys Road and Motorway Link Road 


West Forested and agricultural land and the Main Northern Rail Line.  


 


Refer to Appendix E - Aerial Photography. 


 


2.4.2 Site Hydrogeology 


 
A search of the NSW Office of Environment and Heritage (OEH) groundwater works database 


indicated there are several registered bores within two (2) kilometres of the Addendum Study Area.  


Minimal information was available regarding the construction and uses of the bores. One (1) bore 


used for domestic purposes positioned to the east of the Tooheys Road Site indicates that water 


bearing layers are present at 17m and 30m.  Wells installed for monitoring purposes positioned to 


the north of the Tooheys Road Site indicate that a water bearing layer exists at approximately 1-5m. 


 


A comprehensive groundwater impact assessment was carried out for the Project by Mackie 


Environmental Research (2012).  The specialist report included numerical computer si mulations and 


predictions of mine water seepage and depressurisation/dewatering impacts on hard rock and 


alluvial lands.   


 
Refer to Appendix F – Groundwater Bore Search Information. 


 


2.4.3 Site Geology and Soils 


 


The Wyong area is located within the north-eastern margin of the Sydney Basin and is in the southern 


part of the Newcastle Coalfield.  In this region any economic coal resources are contained within the 


upper part of the Permian Newcastle Coal Measures.  These strata outcrop to the far north and 


north-east of the region and dip gently to the south-west beneath the Project Boundary.  The 


lowermost strata of the Narrabeen Group comprise the Dooralong Shale which consists of between 


50m and 70m of shales and laminites.  This sequence coarsens upwards to contain beds of pebbly 


sandstone.  
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The overlying Munmorah Conglomerate is generally 70m to 80m thick and consists of coarse and 


pebbly sandstones with occasional green-grey shales.  Neither of these sequences outcrop in the 


proposed target mining area.  Outcropping in the north-east of the area is the Tuggerah Formation, 


a 200 m thick sequence of sandstones with minor siltstones and rare conglomerates.  


 


The Patonga Claystone, which consists of 80m to 110m of inter-bedded grey-green and red-brown 


claystone and minor fine-grained sandstones, commonly outcrops in the lower elevation areas 


throughout (and immediately beneath) the Yarramalong and Dooralong Valleys.  The uppermost 


strata of the Narrabeen Group in the area belong to the Terrigal Formation and consist of sandstones 


and minor siltstones.  This sequence occurs through the more elevated zones of the south -western 


half of the Project Boundary, which is typically covered by State Forests.  


 


Unconsolidated Quaternary silts and sands occur as fill along the Yarramalong and Dooralong Valleys 


and beneath Tuggerah Lake.  Thicknesses of up to 50m have been recorded. Two broad synclines, 


which are recognised regionally, traverse the area.  The Macquarie Syncline traverses the western 


edge of Tuggerah Lake in a north-easterly direction.  The Yarramalong Syncline traverses the extreme 


western edge of the Project Boundary in a similar orientation.  ( ref: Wallarah 2 Coal Project 


Background Document prepared by Hansen Bailey, October 2011). 


 


2.4.4 Acid Sulphate Soils 


 
Environmental Earth Sciences prepared a Soil and Land Capability Impact Assessment for the 


Wallarah EIS (2012). This assessment report made the following conclusions in regards to Potential 


Acid Sulphate Soils (PASS) or Actual Acid Sulphate Soils (AASS).  


 


Known areas of PASS and AASS are currently outside of the Infrastructure Boundary and are 


therefore not proposed to be disturbed.  In the event that AASS or PASS is encountered, prior to the 


commencement of activities, the proponent must prepare an Acid Sulphate  Soils Management Plan 


to manage any AASS or PASS.  The Plan should be prepared in accordance with the Acid Sulphate 


Soils Manual 1998 published by the NSW Acid Sulphate Soil Management Advisory Committee.  


 


General considerations for minimising the impacts of AASS disturbance are included within the 


report prepared by Environmental Earth Sciences dated October 2012.  


 


2.4.5 Site Meteorology 


 


Climatic conditions in the region are recorded at the Bureau of Meteorology (BoM) Norah Head 


Australian Weather Station (AWS) (data available 1995 – 2011) and Narara Research Station (partial 
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data available 1916 – 2011, all data available 1954 – 2011).  Temperatures range from an average 


maximum of 27.6°C in summer down to an average minimum of 4.7°C in the winter months.  The 


predominant wind at Charmhaven is from the south-west. 


 


 


2.5 Regulatory Controls 


 


2.5.1 Wyong Shire Council Section 149 Certificate 


 


A Planning Certificate was obtained from Wyong Shire Council under section 149 of the Environmental 


Planning and Assessment Act 1979 for the property that was previously not within the Project 


Boundary (Lot 168 DP 705480). The properties located within the western section of the Addendum 


Study Area are primarily zoned General Industrial (IN1).  A small area of land zoned Environmental 


Conservation (E2) is immediately outside the Addendum Study Area. The sections of the site adjacent 


to the Motorway Link Road and crossing the Main Northern Rail Line are zoned Infrastructure (SP2). 


The section of the site adjacent to the Main Northern Rail Line is primarily zoned Transition (RU6) with 


the remaining portion zoned Environmental Conservation (E2). The section of the Addendum Study 


Area within the Main Northern Rail Line corridor is zoned Infrastructure (SP2).  


 


2.5.2 WorkCover Dangerous Goods Search 


 


A WorkCover NSW search regarding the properties located in the Addendum Study Area, within their 


Stored Chemical Information Database (SCID), indicated that one Dangerous Goods License has been 


issued for Lot 168 DP 705480, for the use of one 210 kg Liquefied Petroleum Gas decanting cylinder. 


No other dangerous goods licences are held in relation to the land within the Addendum Study Area.   


 


No dangerous goods search was completed for Lot 4 DP 1191556 as this lot does not contain any 


buildings to store dangerous goods which would require a licence.  It has been utilised as the Main 


Northern Rail Line corridor from the mid-19th Century to present.      


 


Refer to Appendix E – Dangerous Goods Search 


 


2.5.3 Contaminated Land Record Search 


 
A search was conducted of all records pertaining to Section 58 of the Contaminated Land 


Management Act 1997 and revealed that the Addendum Study Area is not encumbered by any 


notices from the NSW EPA with regard to contaminated land.  No properties in the vicinity of the 


Project were encumbered by any notices. 
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No matters apply to any of the properties within the Site Investigation Area under the Contaminated 


Land Management Act 1997. 


 


2.5.4 Director Generals Requirements 


 
The WACJV is seeking a Development Consent under Division 4.1 of Part 4 of the Environmental 


Planning and Assessment Act 1979 for the Project.  The following DGRs relevant to Contaminated 


Site Assessment and Remediation are outlined below in Table 2e.  


 


Table 2e Director General’s Requirements 


DIRECTOR GENERALS REQUIREMENTS  RELEVANT SECTIONS OF REPORT 


 The EIS should include an assessment 


of the contaminated Site that is 


conducted in accordance with the 


guidelines made or approved under 


section 105 of the Contaminated 


Land Management Act 1997, for 


example: Guidelines for Consultants 


Reporting on Contaminated Sites 


(EPA, 2000), Guidelines for the NSW 


Site Auditor Scheme - 2nd edition 


(DEC, 2006), Sampling Design 


Guidelines (EPA, 1995), National 


Environment Protection (Assessment 


of Site Contamination) Measure 1999 


(or update). 


 


Refer to Section 1.5 Statutory Framework, 


Section 2.5 Regulatory Controls, Section 6.0 


Results, Section 7.0 Discussion and Section 8.0 


Conclusions 


 The EIS should provide the details on 


how the Site contamination will be 


remediated and/or managed so that 


the Site is or can be made suitable for 


the proposed use. 


 


Refer to Section 8.0 Conclusions 


 All reports should be prepared In 


accordance with the Guidelines for 


Consultants Reporting on 


Contaminated Sites (EPA, 2000).  


Refer to Section 1.3 Scope of Works 
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 The EIS should specify whether or not 


a Site auditor, accredited under the 


Contaminated Land Management Act 


1997 has been or will be engaged to 


issue a Site audit statement to certify 


on the suitability of the current or 


proposed uses. 


Refer to Section 8.0 Conclusions 


 


 


2.6 Site History 


 


2.6.1 Aerial Photograph Review 


 


Aerial photographs from 1954 to 2006, available from the NSW Lands Department, were reviewed 


by DLA Environmental with relevant observations being summarised below for the proposed 


alternate coal load out arrangement.  Copies of the photographs have been included within 


Appendix F. 


 
Due to the heavily vegetated state of the site, ground conditions were not able to be clearly assessed 


in the aerial photography; however, clearing and building structures were observed. 
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Table 2f Aerial Photograph Review –Tooheys Road Site 


AERIAL 
PHOTOGRAPH 


DESCRIPTION 


7/3/1954 
Run 5 


 The rail line is visible to the east; and 
 The Addendum Study Area and surrounding areas are completely 


undeveloped and heavily vegetated.  


8/3/1964 
Run 5 


 The Addendum Study Area shows some minor agricultural 
development on the western portion of the site;  


 Tooheys Road is now visible in its original configuration; and  


 Several large disturbed easements are visible in the surrounding 
areas. 


28/5/1975 
Run 4 


 There has been a slight expansion of the agricultural area within the 
Addendum Study Area to the east; 


 The individual lot boundaries are now visible; and 


 No further development has taken place.  


27/4/1984 
Run 4 


 Much of the area of the remaining lots within the Addendum Study 
Area have been cleared of vegetation, with a configuration similar to 
the present day layout; 


 Tooheys Road has been straightened from its previous position; 


 Two structures are visible near the western boundary of the 
Addendum Study Area. One structure is visible on the northern side 
of Tooheys Road in the central area of the Addendum Study Area; 


 Properties cannot be distinguished easily in the aerial photos due to 
the resolution of the images; 


 Clearing has begun at the location of the current quarry; and 


 Construction of the F3 freeway is discernible to the west of the site.  


21/9/1991 
Run 6 


 Vegetative cover and site configuration appear similar to previous 
aerial photos;  


 Construction of the F3 freeway is now complete; 
 The quarry appears to have expanded significantly in size;  


 The factory and offices have been built; and  


 More vegetation is evident directly east of the Main Northern Rail 
Line. 


15/9/1994 
Run 6 


 No significant changes noted from previous aerial photos. 


29/10/2001 
Run 6 


 Several small dams are now visible on some of the western 
properties on the Site; 


 More Vegetation is evident on the properties south west of Tooheys 
Road and east of the Main Northern Rail Line; and 


 No other significant changes noted from previous aerial photo. 


11/04/06 
Run 6 


 No significant changes noted from previous aerial photo. 
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2.6.2 Historical Title Search 


 
The historical title search indicates that three of the properties were in private ownership prior to 


their purchase by Wyong Coal Pty Limited in 1997 and 1998. Two properties are Crown Land and are 


currently utilised for the Boral Montoro quarry, factory and offices. The historical title summary is 


outlined in Table 2g below.  No historical title search was completed for Lot 4 DP 1191556 as this 


area has been utilised for the Main Northern Rail Line corridor from the mid-19th Century to present.  


No other information is available regarding land use in the historical title information.  


 


Table 2g Historical Title Summary for Proposed Alternate Coal Load out Arrangement 


LOT/DP DATE SITE OWNER LAND USE/ OCCUPATION 


Lot 126/DP 
755245 


10/12/1981 Donald Wallace Macleod - 


9/12/1997 Wyong Coal Pty Limited - 


Lot 128/DP 
658436 


17/4/1984 John Frederick Co - 


14/10/1987 Donald Roderick Macleod - 


13/5/1998 Wyong Coal Pty Limited - 


Lot 103/DP 
755245 


29/2/1984 Kenneth Ray Drake & Peter Morris Foster - 


24/2/1998 Wyong Coal Pty Limited - 


Lot 194/DP 
1032847 


 Crown Land Boral Montoro quarry 


Lot 168/DP 
705480 


23/08/1985 
Crown Land – Special Lease to Montoro 


Resources Limited 
Boral Montoro factory 


and offices 


14/03/1991 
Crown Land – Special Lease to Montoro Clay 


Products Pty. Limited 
Boral Montoro factory 


and offices 


 


Refer to Appendix C – Historical Title Search.  


 


2.6.3 Site History Summary 


 


The Contamination Impact Assessment (CIA) undertaken by DLA in 2013 outlined a site history 


summary for the area of rural land within the site (Refer to Section 2.5.4 in Ref: DLH1067 RA4 27-2-


2013).  The Boral Montoro section of the Addendum Study Area has been occupied as a quarry from 


1985 onwards.  Prior to this, the area was heavily vegetated.  The section utilised for the corridor 


has remained vegetated throughout the use for the quarry and factory. The area adjacent to the 


railway corridor was cleared as farming land until 1975 and has gradually become more vegetated. 


There has never been any buildings within the portion of the Addendum Study Area east of the 


railway line.  
 


Refer to Appendix C – Historical Title Search and Appendix E – Aerial Photography 
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3.0 SITE INVESTIGATION PLAN 


 


3.1 Field Investigation Procedure 


  
Field investigations within the Addendum Study Area were undertaken from November to January 


2016 in accordance with the NSW EPA Samples Guidelines 1994, NEPM 2013 and the NSW EPA 2012 


ENM General Exemption. These included; 


 


- Initial site Inspection, conducting a review of site history and aerial photographs to identify 


potential contaminant locations prior to the commencement of work;  


- A targeted sampling program focusing on potential contaminants of concern/ materials;  


- Collection of 22 soil samples for chemical analysis within the Addendum Study Area;  


- Collection of seven soil samples for asbestos analysis within the Addendum Study Area; 


- Collection of one fragment sample for asbestos analysis within the Addendum Study Area; 


- Collection of three sediment samples within the Addendum Study Area; and  


- Collection of three surface water samples within the Addendum Study Area. 


 


These were collected from the following areas: 


 


- Creek crossings;  


- Railway line crossing; 


- Around buildings; 


- Former buildings 


- Areas of significant disturbance; 


- Crown Road under Motorway Link Road overpass; 


- Crown Road parallel to Main Northern Railway Line; and 


- Disturbed areas within the corridor between Boral Montoro Quarry and the Motorway Link 


Road. 


 


A judgemental approach was taken in the selection of sampling locations to ensure the collection of 


representative samples from the site.   


 


Refer to Figure 2 – Site Layout with Sampling Locations. 
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3.1.1 Soil Collection 


 


Soil samples for chemical analyses were generally collected in accordance with the Sampling Design 


Guidelines (NSW EPA, 1995), NEPM (NEPC, 2013) and AS4482.1-2005.  Collected soil samples were 


immediately transferred to sample containers of appropriate composition (glass jars for chemical 


analysis, plastic bags for asbestos).  Job number; sample identification number; sampler’s initials and 


date of sampling were recorded on sample labels affixed to the sample containers. 


 


Samples were then placed immediately into a chilled esky to prevent the loss of potential volatile 


components.  The samples were transported under standard DLA chain-of-custody protocols to the 


NATA accredited laboratories – Envirolab Services Pty Ltd.  All samples were stored and transported 


at temperatures below 4°C. 


 


All samples were collected by DLA staff who are specifically trained in hazardous waste field 


investigation techniques and health and safety procedures.  All techni ques used are specified in DLA 


Field Manual for Contaminated Sites dated January 2016, which are based on methods specified by 


the United States Environment Protection Agency (US EPA) and NEPM (NEPC, 2013).  


 


The sampling locations, number of samples collected within each location and analyte examined are 


summarised in Table 3a below. 


 


 


 


 


Table 3a – Sample Collection and Analysis 


Disturbed Areas within the Addendum Study Area from the product coal stockpile to the 
Boral Montoro Quarry 


Heavy Metals* 4 samples 


vTRH / BTEX 4 samples 


TRH 4 samples 


PAHs 4 samples 


Disturbed Areas within the Boral Montoro Quarry 


Heavy Metals* 5 samples 


vTRH / BTEX 5 samples 


TRH 5 samples 


PAHs 5 samples 


Asbestos (fines w/w %) 1 sample 
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RMS and Sydney Trains owned lLand west of the Main Northern Railway Line 


Heavy Metals* 5 samples 


vTRH / BTEX 5 samples 


TRH 5 samples 


PAHs 5 samples 


Asbestos (fines w/w %) 2 samples 


Disturbed areas underneath Motorway Link Road Overpass and adjacent to Main 
Northern Railway Line south of overpass 


Heavy Metals* 2 samples 


vTRH/BTEX 2 samples 


TRH 2 samples 


PAHs 3 samples 


Asbestos (Fines w/w %) 2 samples 


Asbestos (Identification) 1 sample 


Crown Road and Rail Corridor north of Motorway Link Road Overpass 


Heavy Metals* 5 samples 


vTRH/BTEX 5 samples 


TRH 5 samples 


PAHs 5 samples 


OC/OP/PCB Pesticides 5 samples 


Asbestos (Fines w/w %) 2 samples 


Spring Creek and the north and south tributaries that intersect the Main Northern Railway 
Line 


Heavy Metals* 3 samples (Water) + 3 Samples (Sediment) 


vTRH / BTEX 3 samples (Water) + 3 Samples (Sediment) 


TRH 3 samples (Water) + 3 Samples (Sediment) 


PAHs 3 samples (Water) + 3 Samples (Sediment) 


OC/OP/PCB Pesticides 3 samples (Water) + 3 Samples (Sediment) 


Inter Laboratory Duplicates 


All required analytes 2 samples 


Intra Laboratory Duplicates 


All required analytes 1 sample 


* Eight Heavy Metals endorsed by the NSW EPA (As, Cd, Cr, Cu, Hg, Ni, Pb and Zn)  
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3.2 Field Sampling and Quality Control Plan 


 


During the assessment of potentially contaminated sites, the integrity of data collected is considered 


paramount.  For this assessment, a number of measures were taken to ensure the quality of the data: 


 


Sample Containers 


 


Soil samples collected during the assessment were placed immediately into laboratory prepared glass 


jars with Teflon lid inserts.  Standard identification labels were adhered to each individual container 


and labelled according to depth, date, sampling team and media collected.   


 


Sample Tracking and Identification 


 


All samples were identified with a unique sample number and all sampling details were included on 


the sample label to be reproduced on the field sample log and chain of custody records.   


 


Decontamination 


 


All equipment used in the sampling program, which included a stainless steel trowel and a mixing 


bowl, was decontaminated prior to use and between samples to prevent cross contamination.   


 


Decontamination of equipment involved the following procedures: 


 


- Cleaning equipment in potable water to remove crosscontamination; 


- Cleaning in a solution of Decon 90; and, 


- Rinsing in clean demineralised water then wiping with clean lint free cloths.  


 


Sample Transport 


 


All samples were packed in ice from the time of collection and transported under chain of custody 


from the site to a NATA registered laboratory ensuring that all the samples arrive d intact, with 


appropriate preservation medium and were analysed within their relative holding times for the 


respective analytes. 
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Field Duplicates 


 


Field duplicates provide an indication of the precision for the whole investigation process, that is; the 


sampling process, sample preparation and chemical analysis.  Two Inter-Laboratory duplicates were 


preserved for this investigation.  


 


Field duplicate soil samples were prepared in the field through the following process: 


 


A larger than normal quantity of soil was recovered from the sample location selected for duplication. 


The sample was placed in a decontaminated stainless bowl and mixed as thoroughly as practicable 


before being divided into equal parts; 


 


- Two portions of the sub-sample were immediately transferred, one for an intra-laboratory 


duplicate and another for an inter-laboratory duplicate using the decontaminated trowel; 


- Samples were placed into a labelled, laboratory supplied 250ml glass jar and sealed with an 


airtight, Teflon screw top lid.  The fully filled jars were labelled as the duplicate and 


immediately placed in a chilled portable cooler; and, 


- The remaining portions were stored in the same way and labelled as the original sample. 


 


Due to volatile losses during duplicate preparation in the laboratory, duplicate samples were collected 


in the field.  These samples were not used for validation of volatile compounds; they were strictly for 


internal quality control.  Duplicate samples were prepared on the basis of sample numbers recovered 


during the fieldwork.  Intra-laboratory duplicates were collected at a ratio of greater than 10% for the 


Project and Inter-Laboratory samples were collected at a rate of greater than 5%. 


 


 


3.3 Analytical Strategy 


 


Samples were analysed for listed chemicals based on potential contamination in the area and to allow 


for a preliminary assessment of all representative areas of the site. The Addendum Study Area was 


specifically targeted as part of this investigation. Other areas within the identified lots or areas were 


not considered part of the investigation. Samples were analysed for the following parameters: 
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3.3.1 Inorganic 


 


 Heavy metals: Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), Lead (Pb), Mercury 


(Hg), Nickel (Ni), and Zinc (Zn); and 


 Asbestos. 


 


3.3.2 Organic 


 


 Total Recoverable Hydrocarbons (TRH); 


 Monocyclic Aromatic Hydrocarbons (BTEX); 


 Volatile TRH (vTRH); and, 


 Polycyclic Aromatic Hydrocarbons (PAHs). 


 Organochlorine Pesticides (OCP); and 


 Polychlorinated Biphenyls (PCB).  


 


No Photo Ionisation Detection (PID) assessments were undertaken as TRH analyses were performed 


on all samples.  


 


SGS Australia Pty Ltd (SGS), a NATA accredited laboratory, completed the laboratory analysis of all soil, 


sediment and water samples and intra-laboratory duplicates (NATA Accreditation No 2562 and 4354).  


SGS are compliant with ISO 9001 and ISO/lEO 17025.  Envirolab Services Pty Ltd (Envirolab), 


Willoughby, a NATA accredited laboratory, completed the laboratory testing of inter-laboratory 


duplicates (NATA Accreditation No 2901).  Envirolab are compliant with ISO 9001 and ISO/lEO 17025.  


Australian Safer Environment and Technology (ASET), Hornsby, completed laboratory testing of all soil 


sampling for asbestos (NATA Accreditation No 14484). ASET are compliant with ISO/lEO 17025. 


 


A summary of the soil analytical strategy for samples collected within the Addendum Study Area is 


provided within Table 3b below.  


 


Refer to Appendix H - Quality Assurance and Quality Control and Appendix H2 – Laboratory Analytical 


and Quality Plan. 
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Table 3b – Soil, Sediment and Surface Water Analytical Strategy 


 


Sample ID Sample Location Contaminant Sources  Laboratory Analysis Selected 


S2, S3, and S4  
Tooheys Road – Rural 


Land 


Herbicide and pesticide use, 


disease and parasite 


treatment in chickens, termite 


treatment in building 


structures, general waste  


Organochlorine Pesticides (OCP); 


Organophosphorus Pesticides (OPP), 


Heavy Metals (As, Cu, Cr, Ca, Hg, Mn, Pb, 


Ni, Zn), Total Petroleum Hydrocarbons 


(TPH) and Polycyclic Aromatic 


Hydrocarbons (PAH) 


S5-Automotive 


Tooheys Road – 


Evidence of previously 


burnt out vehicle 


Motor vehicle waste Heavy Metals, TPH and PAHs 


BOR-1, BOR-2, 


BOR-5 and BOR-7  


(soils) 


BOR-3 (asbestos) 


Tooheys Road -  


Corridor within Boral 


Montoro Site 


Works on site, bulk 


earthworks, furnace firing and 


waste disposal  


OCP, OPP, Heavy Metals, TPH, PAHs and 


asbestos 


W1, W2 and W3 


(soils) 


W1, W2 (asbestos) 


RMS Land and Western 


side of Rail  Corridor 


General waste, embankment 


fi l l  material, pesticides, PAHs, 


heavy metals, historical 


railway activities 


OCP, OPP, Heavy Metals, TPH, PAHs and 


asbestos 


CR-3 (24/11), CR-4 


(24/11), CR-


Bitumen (soils) 


CR-3, CR-4 and CR-


FRAG-BANK 


(asbestos) 


Underneath Motorway 


Link Road Overpass and 


area south of Overpass  


Building waste, general waste, 


bitumen, historical railway 


activities 


OCP, OPP, Heavy Metals, TPH, PAHs and 


asbestos 


CR-1, CR-2, CR-3 


(08/12), CR/4 


(08/12) and RC-3 


(soils) 


CR-1 and RC-3 


(asbestos) 


Crown Road and Rail 


Corridor North of 


Motorway Link Road 


Overpass 


Building waste, general waste, 


historical railway activities  


OCP, OPP, Heavy Metals, TPH, PAHs and 


asbestos 


CR-Sediment-1, CR-


Sediment-2, CR-


Sediment-3, CR-


Water-1, CR-


Water-2 and CR- 


Water -3 


Spring Creek and its 


north and south 


tributaries that 


intersect the rail  


corridor 


Historical railway activities, 


Industrial activities located 


within the catchment area  


OCP, OPP, Heavy Metals, TPH and PAHs  
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4.0 ASSESSMENT CRITERIA 


 
The following documents were reviewed with respect to selecting appropriate assessment criteria:  


 


- Schedule B1 Guideline on the Investigation Levels for Soil and Groundwater from the 


National Environment Protection (Assessment of Site Contamination) Measure 2013 Table 


1(A)1 Column D – Commercial/Industrial;  


- NSW EPA Guidelines for the NSW Site Auditor Scheme, second edition 2006; and,  


- NSW DECCW Waste Classification Guidelines, 2009. 


 


 


4.1 Rational for the Selection of Assessment Criteria 


  
The criteria selected have been chosen in accordance with current Australian and NSW EPA 


guidelines.  Australian Guidelines have been used in preference to international guidelines where 


available.  These criteria are the most current and widely accepted guidelines in use at present in 


Australia, and have generally been developed using a risk-based approach.  Therefore, the selected 


guidelines provide a satisfactory framework for the site assessment.  


 


 


4.2 Soil Sampling Criteria 


 


 


The guidelines proposed for the assessment of soil contamination for the Project were sourced from 


the following references: 


 


- NEPC (1999) National Environmental Protection (Assessment of Site Contamination) 


Amendment Measure 2013 (No. 1) (NEPM);  


 


 
The NEPM was amended on 19 June 2013 by the NSW EPA under the Contaminated Land 


Management Act 1997.  The NEPM amendment 2013 provided revised health-based soil 


investigation levels (HILs), health-based screening levels (HSLs), ecological-based investigation levels 


(EILs) and ecological based screening levels (ESLs) for various land uses.  A summary of the 


applicability of these guidelines follows. 


- The HILs are applicable for assessing human health risk via all relevant pathways of exposure 


and have been developed for four main land use categories.  The HILs are generic to all soil 


types and apply generally to a depth of 3m below the surface for residential use. 
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- HSLs for soil vapour intrusion from petroleum hydrocarbons are guidelines that prevent 


accumulation of vapours at concentrations that may represent a health risk.  The HSLs are 


derived for various depths and are for the same generic land uses as for the HILs.  The 


guidelines are relevant where soils are beneath building or structures such as confined spaces. 


- EILs have been developed for commercial/ industrial land use and are applicable for assessing 


risk to terrestrial ecosystems.  EILs depend on specific soil physicochemical properties and 


generally apply to the top 2m of soil.   


- ESLs have been developed for commercial/ industrial land use and are developed for selected 


petroleum hydrocarbon compounds and fractions and are applicable for assessing risk to 


terrestrial ecosystems.  These are also generally applicable to the top 2m of soil. 


- Management Limits where concentrations above these limits may indicate poor aesthetics, 


high odour and potentially explosive vapour.  Management limits are to be applied after 


consideration of relevant ESLs and HSLs. 


 


The site will be considered suitable for its intended land use if the UCL of the average concentration 


for each contaminant in soils complies with the respective Table 1(A)1 Column D – 


Commercial/Industrial HILs.  


 


Where a sample result is beyond 250% of the criteria, or where the standard deviation of the data 


set is greater than 50% of the criteria, non-compliant locations are defined as not part of the general 


population of the site, but rather as a hotspot or a different population.  Hotspots are defined as 


localised areas where contaminant concentration is noticeably higher than in surrounding areas and 


may be removed prior to final determination of Soil suitability.  


 


The applicable assessment criteria for heavy metals, PAHs and pesticides soil are presented in Table 


4a.   
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Table 4a: Soil Guidelines (mg/kg) – Health and Ecological Investigation Levels 


 


  ANALYTES HIL-D HIL-C EIL 


 


H
EA


V
Y


 M
ET


A
LS


 


       


 Arsenic 3,000 300 1601 


 Cadmium 900 90 - 


 Chromium (VI) 3,600 300 - 


 Chromium (III) - - 3202 (1% clay) 


 Copper 240,000 17,000 3002 


 Lead 1,500 600 1,8001 


 Nickel 6,000 1,200 3102 


 Zinc 400,000 30,000 7002 


 Mercury (inorganic) 730 80 - 


 Cyanide (free) 1,500 240 - 


P
A


H
  Naphthalene NL NL 3701 


 Carcinogenic PAHs (as BaP TEQ) 40 3 - 


 Total PAHs 4,000 300 - 


P
ES


TI
C


ID
ES


  PCB 7 1 - 


 Aldrin/Dieldrin 45 10 - 


 Chlordane 530 70 - 


 DDT+DDD+DDE 3,600 400 - 


1.  EILs represent the most conservative value possible as the lowest value for added contaminant limit (ACL) was used and the 


ambient background concentration (ABC) was not added. 


2.  Chromium III, nickel, zinc and copper EILs were calculated by adding the ACL with the estimated ABC using the NEPM (2013) EIL 


Calculation Spreadsheet for aged contamination under commercial/ industrial land use. 


 


The applicable assessment criteria for volatile PAHs in soil are presented in Table 4b and Table 4c. 
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Table 4b: Soil Assessment Guidelines for Vapour Intrusion - HSL D (mg/kg) – Sand 


 


 


    TPH  HSL Criteria for Commercial/Industrial Space Sandy Soils 


0m to <1m 1m to <2m 2m to <4m 4m + 
Direct Contact 


HSL-D 


Toluene NL NL NL NL 430 


Ethylbenzene NL NL NL NL 99,000 


Xylene (total) NL NL NL NL 27,000 


Naphthalene NL NL NL NL 81,000 


Benzene 4 4 6 10 11,000 


F1 – C6-C10 250 360 590 NL 26,000 


F2 – C10-C16 NL NL NL NL 20,000 


F3 – C16-C34 NA NA NA NA 27,000 


F4 – C34-C40 NA NA NA NA 38,000 


NL =  Not Limiting (i.e. the soil vapour concentration for a petroleum mixture could not exceed a level that would result in the 


maximum allowable vapour risk for the given scenario).  


NA =  Not Applicable (i.e. NEPM (NEPC, 2013) does not provide HSLs for the F3 and F4 hydrocarbon fractions)..  


 


Vapour Intrusion Criteria sourced from NEPM (NEPC, 2013) Table 1A(3) – Soil HSLs for vapour intrusion. 


Direct Contact Criteria sourced from Friebel and Nadebaum 2011, Health Screening Levels for petroleum Hydrocarbons in Soil and 


Groundwater, Part 1: Technical Development Document, Table A4 – Soil Health Screening Levels for Direct Contact. 


 


1.  The soil saturation concentration (Csat) is defined as the soil concentration at which the porewater phase cannot dissolve any 


more of an individual chemical. The soil vapour that is in equilibrium with the porewater will be at its maximum. If the derived soil 


HSL exceeds Csat, a soil vapour source concentration for a petroleum mixture could not exceed a level that would result in the 


maximum allowable vapour risk for the given scenario. For these scenarios, no HSL is presented for these chemicals and the HSL 


is shown as ‘not limiting’ or ‘NL’. 


2.  For soil texture classification undertaken in accord with AS 1726, the classifications of sand, silt and clay may be applied as coarse, 


fine with liquid limit <50% and fine with liquid limit>50% respectively, as the underlying properties to develop the HSLs may 


reasonably be selected to be similar. Where there is uncertainty, either a conservative approach may be adopted or laboratory 


analysis should be carried out. 


3.  To obtain F2 subtract naphthalene from the >C10-C16 fraction. 
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Table 4c: ESLs and Management Limits for Petroleum Hydrocarbons in Soil 


 


  ESLs (mg/kg dry soil) Management Limits
1
(mg/kg dry soil) 


Chemical 


Soil 


texture 


    
Commercial and 


Industrial 


Urban residential 


and public open 


space 


Commercial and 


Industrial 


Urban residential and 


public open space 


Benzo(a)pyrene Fine 0.7 0.7 - - 


F12,4 C6-C10 Fine 215 180 800 800 


F2 >C10-C16 Fine 170 120 1,000 1,000 


F3 >C16-C34 Fine 2,500 1,300 5,000 3,500 


F4 C34-C40 Fine 6,600 5,600 10,000 10,000 


1. Management limits are applied after consideration of relevant ESLs and HSLs. 


2. Separate management limits for BTEX and naphthalene are not available hence these should not be subtracted from the relevant 


fractions to obtain F1 and F2. 


3. ESLs are of low reliability except where indicated by * which indicates that the ESL is of moderate reliability. 


4.      To obtain F1 for ESLs, subtract the sum of BTEX from C6-C10 fraction. For F2, naphthalene should not be subtracted as there is no 


separate ESL for naphthalene. 


 


The HSLs for asbestos are applicable for assessing human health risk via the exposure pathway of 


inhalation of airborne asbestos and are presented in Table 4d.  The HSLs are generic to all soil types. 


 


 


Table 4d: Health screening levels for asbestos contamination in soil (w/w%) 


 


Form of asbestos Commercial/ Industrial D1 


Bonded ACM 0.05% 


FA and AF1 


(friable asbestos) 


0.001% 


0.001% 
All forms of asbestos No visible asbestos for surface soil 


The 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. 


Asbestos Health Screening Levels sourced from NEPM (NEPC, 2013) Table 7.  


1. NEPM (NEPC,2013) Commercial/Industrial Criteria  
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4.3 Surface Water  Criteria 


 


 
The assessment criteria for the assessment of surface water were sourced from the following 


references: 


 


- NEPC (2013) National Environmental Protection (Assessment of Site Contamination) 


Amendment Measure 2013 (No. 1) (NEPM); 


- NSW DEC (2007) Guidelines for the Assessment and Management of Groundwater 


Contamination; and 


- ANZECC & ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine 


Water Quality. 


 
The investigation levels presented in ANZECC and ARMCANZ (2000) Australian and New Zealand 


Guidelines for Fresh and Marine Water Quality are considered applicable for the protection of aquatic 


ecosystems of receiving waters.  ANZECC (2000) advocates a site-specific approach to developing 


guideline trigger values based on such factors as local biological effects data and the current levels of 


disturbance of the ecosystem.  The guidelines present ‘low risk trigger values’ which are defined as 


concentrations of key performance parameters below which there is a low risk of adverse biological 


effects.  If these trigger values are exceeded, then further action is required which may include further 


site-specific investigations to assess potential contamination or management/ remedial action. 


 


Low risk trigger values are presented in Table 3.4.1 of ANZECC (2000) for the protection of 80-99% of 


species in fresh and marine waters, with trigger values depending on the health of the receiving 


waters. 


 


Surface water results will be compared against trigger values for the protection of 95% of freshwater 


species. A 95% protection of fresh water species was selected due to the surrounding residential and 


farming areas and the close proximity to a major arterial roadway and the Main Northern Rail Line. 


These trigger values are outlined in Table 4f and represent ecosystems in which aquatic biological 


diversity may have been adversely affected to a relatively small but measurable degree by human 


activity. 


 
ANZECC (2000) indicates there is currently insufficient data to derive a high reliability trigger value 


for TRH but propose a low reliability trigger value of 7 µg/L.  This guideline is considered by industry 


to be overly conservative and is below the TRH detection limit that most laboratories can achieve.  


Therefore the limit of reporting (LOR) was adopted as a screening trigger for TRH. 
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Trigger values for cadmium, copper, nickel, lead and zinc can be modified for hardness, as the 


bioavailability of these heavy metals decreases with increasing hardness.  Trigger values modified for 


hard waters have been used, as per Table 3.4.3 of ANZECC (2000). 


 


Surface water results were also compared against trigger values for irrigation and stock watering.  


Section 4.3.4 of ANZECC (2000) indicates that stock watering trigger values for heavy metals and 


metalloids are for total concentrations, irrespective of whether the constituent is dissolved, 


complexed with an organic compound or bound to suspended solids.  Fluoride is included in this 


section. 


 


Investigation levels for livestock drinking water are not available for organic contaminants, such as 


TRH and PAHs.  In the absence of available investigation levels, the limit of reporting (LOR) was 


adopted as a screening trigger for TRH and PAHs. 


 


The long term trigger value has been used for irrigation guidelines. Section 9.2.5.11 of ANZECC (2000) 


indicates that the long term trigger value for fluoride is based on the assumption that the irrigation 


water could potentially be phytotoxic to sensitive plant species or could contaminate stock drinking 


water.  As stock watering guidelines are for total metal and metalloid concentrations, total fluoride 


concentrations was used. 
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Table 4f: Water Guidelines (µg/L) – Groundwater Investigation Levels and ANZECC 95% Protection 


Level 


Sampling Parameter GIL (Freshwater) ANZECC 95% (freshwater) 


Arsenic 24 (As III) 13 (As V) 24 (As III) 13 (As V) 


Cadmium 0.2 0.2 


Chromium 1.0 (As VI) 1.0c 


Copper 1.4 1.4 


Lead 3.4 3.4 


Mercury  0.06 0.6 (Inorganic) 


Nickel 11 11 


Zinc 8 8.0 


pH - 6.5-8.5 


Suspended Solids (TSS) - - 


Electrical Conductivity 


(EC) 
- - 


Total Dissolved Solids 


(TDS) 
1.9 - 


Benzene 950 950 


Toluene - - 


Ethylbenzene - - 


Xylene 350 (As O) 200 (As 


P) 
350 (As O) 200 (As P)  


TPH 300# 300# 


C = Figure may not protect key species from chronic toxicity (this refers to experimental chronic figures or geometric mean 


for species ).  


# = Netherlands MPC, the maximum permissible concentration (MPC) is the ‘concentration of a toxic substance that fully protects 95% of 


the species in an ecosystem’ (Denneman & van den Berg 1993). 
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4.4 Sediment Sampling Criteria 


 


The assessment criteria for the assessment of sediment samples were sourced from the following 


reference: 


 
ANZECC & ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine Water 


Quality.  


The Australian Water Quality Guidelines for Fresh and Marine Waters (ANZECC 2000 provided a 


framework for managing receiving water quality. Those Guidelines recognised that total load and 


fate of contaminants, particularly to enclosed systems, should also be considered. Sediments are 


important, both as a source and as a sink of dissolved contaminants, as has been recognised for some 


time. As well as influencing surface water quality, sediments represent a source of bioavailable 


contaminants to benthic biota and hence potentially to the aquatic food chain. Therefore it is 


desirable to define situations in which contaminants associated with sediments represent a likely 


threat to ecosystem health. 


 


 
Table 4f – Sediment Guidelines – ANZECC - Metals, Metalloids and Organometallics 


 


Analyte 
ANZECC Sediment Guidelines (mg/kg dry wt.) 


 Trigger Value (Low Risk)  Remedial Action Required (High Risk) 


H
e


av
y 


M
e


ta
ls


 a
n


d
 M


e
ta


ll
o


id
s 


 


Antimony 2 25 


Cadmium 1.5 10 


Chromium 80 370 


Copper 65 270 


Lead 50 220 


Mercury 0.15 1 


Nickel 21 52 


Silver 1 3.7 


Zinc 200 410 


Arsenic 20 70 


 Tributyltin (µg 


Sn/kg dry wt.) 
5 70 
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Table 4g – Sediment Guidelines – ANZECC - PAHs and Pesticides  


 


 


Analyte 


ANZECC Sediment Guidelines (µg/kg dry wt.) 


 Trigger Value (Low Risk)  Remedial Action Required (High Risk) 


P
A


H
s 


 Naphthalene 160 2,100 


Benzo(a)pyrene 430 1,600 


Total PAHs 4,000 45,000 


P
e


st
ic


id
e


s 
 


DDT+DDE+DDD 1.6 20 


Chlordane 0.5 6 


Dieldrin 0.02 8 


Total PCBs 23 - 


 


 


4.5 Limitations of the Assessment Criteria 


 


 
All criteria have limitations.  Not all chemical analytes are covered by each set of guidelines, requiring 


some criteria to be sourced from elsewhere.  This is particularly relevant to the Dutch Intervention 


guidelines, which provide a guideline for assessment for some analytes not covered by the Australian 


guidelines.  Only criteria relevant to Australia have been used in the interpretation of analytical data 


on the site. 
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5.0 SITE INSPECTION 


 


5.1 Field Observations 


 


5.1.1 General 


 


The Addendum Study Area included a total of six separate lots, including the Main Northern Rail Line 


corridor (Lot 4 DP 1191566). In addition, the Addendum Study Area includes RMS land adjacent to 


the Motorway Link Road and a Crown Road (Nikko Road). A large portion of the Addendum Study 


Area remains vegetated, with cleared areas utilised for residential/semi-rural purposes, industrial 


land and transport infrastructure. A summary of the Site Observations is included in Table 5a below.  


The Addendum Study Area was specifically targeted as part of this investigation. Other areas within 


the identified lots were not considered part of the investigation.  


 


Table 5a General Site Observations – Proposed Alternate Load Out Arrangement 


 


Lot/DP Address General Observations 


Lot 126 
DP755245 


91 Tooheys Road 


Bushells Ridge 2259 


Natural soils observed. No imported fill noted. 


A large portion of Lot 126 DP 755245 is heavily vegetated, 


with a section cleared adjacent to the entry gate off Tooheys 


Road.  The land is not currently in use and has no evidence of 


building structures.   


Evidence of a former residential dwelling and shed is present 


within vegetated land adjacent to the creek.  No building 


materials were identified. Refer to Print 1 and Print 2.  


Lot 128 DP 658436 consists of a parcel of land between 


Tooheys Road and the Motorway Link Road. A portion of the 


site has been cleared with a dam present.  The land is not 


currently in use and has no evidence of building structures.    


A large portion of Lot 103 DP 755245 has also been cleared.  


Eastern boundary adjoins Boral Quarry fencing.  A slab from a 


previously removed dwelling was located in the south-


western portion of this lot.  Refer to Print 5.  No fencing 


present between Lot 102 and Lot 103. 


Lot 128 


DP658436 


Lot 103 


DP755245 
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Lot/DP Address General Observations 


A small area (approximately 5m2) of Lot 103 DP 755245 


directly adjacent to the entrance gate on Tooheys Road had 


evidence on the ground surface of automotive material. Refer 


to Print 6. 


Lot 194 


DP1032847  


234 Tooheys Road, 


Bushells Ridge 2259 


Natural soils observed. No imported fill noted. The 
Addendum Study Area occupies the southern portion of Lot 
194 DP 1032847 and Lot 168 DP 705480. This area has a series 
of bunds parallel to the fence line with Tooheys Road. The 
material utilised for the bunds is presumed to be material 
from quarrying activities creating a visual barrier onto the 
site.  


The land is partially cleared with remnant vegetation 
observed throughout the corridor portion of Lot 194 and Lot 
168. Refer to Print 7 to Print 12. 


Lot 168 


DP705480 


288 Tooheys Road 


Bushells Ridge 2259 


 


RMS Land Adjacent 


to Motorway Link 


Road 


Natural soils observed. No imported fill noted. 


Undisturbed vegetated area. Refer to Print 13 to Print 16.  


Lot 4 


DP1191556 


Main Northern 


Railway Line corridor 


Fenced area utilised as the Main Northern Rail Line. Imported 
fills present. Railway ballast throughout the area with service 
roads and building structures present. Refer to Print 24 to 
Print 26.  


Evidence of weed eradication measures in place.   


 


Crown Road and 


land east of the rail 


corridor 


Natural soils observed. No imported fill noted. 


Southern portion of the site includes an underpass for the 
Motorway Link Road with public access along the Crown road. 
Evidence of rubbish and building material present. Several 
burnt out vehicles also present. A fragment of asbestos 
containing material (ACM) was found in this location. Refer to 
Print 17 and Print 18. 


The remaining area of the site is predominantly vegetated 
with several gated access points for the Main Northern Rail 
Line. There are three creek crossings located within the 
proposed corridor. Refer to Print 19 to Print 23. 


 


 


Refer to Appendix I – Print Gallery.  
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5.1.2 Asbestos 


 


During the Field Investigation conducted by DLA, asbestos was identified within the corridor. The 


fragments of ACM were located within the section underneath the Motorway Link Road. As this 


location is easily accessible to the public, there is potential for fragments to be scattered throughout 


this location. No bulk building waste was observed at the time of Field Investigation.  


 


Refer to Section 5.5 - Asbestos results. 


 


5.1.3 OffSite Observations 


 


A summary of Off-site Observations is included within Table 5b below.  


 


Lot/DP Address General Observations 


Lot 126 


DP755245 
91 Tooheys Road 


Bushells Ridge 2259 


Lot 128 DP 658436 – Motorway Link Road to the south, Tooheys 
Road to the north, Lot 126 DP 755245 to the west and 203 


Tooheys Road to the east (vacant land, small portion cleared, 


outside Addendum Study Area). 
Lot 126 DP 755245 – Motorway Link Road to the south, Tooheys 


Road to the north, 77 Tooheys Road to the west (partially 
cleared, dwelling and sheds on land, outside Addendum Study 


Area) and Lot 128 to the east.  


Lot 128 


DP658436 


Lot 103 


DP755245 


91 Tooheys Road, 


Bushells Ridge 2259 


Tooheys Road to the south, vegetated land to the north, Lot 


102 DP 755245 to the west and Boral Montoro quarry to the 


east. 


Lot 194 


DP1032847  


234 Tooheys Road, 


Bushells Ridge 2259 


Lot 194 DP 1032847 – Tooheys Road to the south, vegetated 


land to the north, Lot 103 DP 755245 to the west and tile 


factory and offices to the east. 


Lot 168 DP 705480 – Tooheys Road to the south, vegetated 


land to the north, Boral Montoro quarry to the west and Main 


Northern Rail Line to the east. 


Lot 168 


DP705480 


288 Tooheys Road 


Bushells Ridge 2259 


 


RMS Land Adjacent 


to Motorway Link 


Road 


Motorway Link Road to the south, tile factory and offices to 


the north, vegetated land on the quarry site to the west and 


Main Northern Rail Line to the east.  


Lot 4 


DP1191556 


Main Northern Rail 


Line corridor 


Rail corridor continues to the south and north. Motorway Link 


Road, RMS land, tile factory and offices and heavily vegetated 


area to the west. Crown Road, Motorway Link Road and 


vegetated area to the east.  
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Lot/DP Address General Observations 


 Crown Road  


Motorway Link Road to the south, densely vegetated area to 


the north, Main Northern Rail Line to the west and densely 


vegetated area to the east. A transmission line easement is 


situated within the northern section of the area and 


continues on an east-west axis.  


 


 


 


5.2 Exposure Pathways 


 


Based on the identified PCOCs, the exposure pathways for use of the land within the Addendum Study 


Area include: 


 


 Inhalation of PCOCs vapours migrating upwards from fill material of unknown origins or 


impacted surface soils resulting from potential historical activities; and/or, 


 Potential dermal and oral contact to impacted soils in unpaved areas; and,  


 Potential contaminant uptake by vegetation within vegetated areas. 


 


 


5.3 Sensitive Receptors 


 


Sensitive receptors that could be affected if contamination is found to be present within the 


Addendum Study Area include: 


 


 Present and future workers and users of the site who may potentially be exposed to PCOCs  


through direct contact with impacted soils and/or inhalation of dusts/vapours associated with 


impacted soils; 


 People who use the surrounding areas for recreational purposes; and 


 Maintenance workers conducting activities at the site, who may potentially be exposed to 


PCOCs through direct contact with impacted soils present in excavations/boreholes and/or 


inhalation of dusts associated with impacted soils; 


 


6.0 RESULTS 
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The sampling regime involved the collection of 22 representative surface soil samples which were 


submitted to SGS Australia Pty Ltd for a range of laboratory analyses. One surface soil sample was 


collected and submitted to Envirolab Services Pty Ltd for a range of chemical analyses. Eight surface 


samples were submitted to Australian Safer Environment & Technology (ASET) Pty Ltd for asbestos 


analyses. Three sediment and three surface water samples were collected and submitted to SGS 


Australia Pty Ltd for a range of chemical analyses. The results of the assessments conducted within 


the Addendum Study Area are summarised below: 


 


6.1 Soil Results 


 


 


6.1.1 Monocyclic Aromatic Hydrocarbons, Volatile Total Recoverable Hydrocarbons 


and Semi Volatile Total Recoverable Hydrocarbons 


 


Twenty two soil samples were analysed for Volatile Total Recoverable Hydrocarbons (vTRH) and 


Benzene, Toluene, Ethyl benzene, Xylene and Naphthalene (BTEX). No concentrations of vTRH, BTEX 


or Naphthalene were recorded above the LOR. 


 


All 22 samples were also analysed for semi-volatile Total Recoverable Hydrocarbon (TRH) compounds. 


Sample S5-Automotive recorded detections of the F3 (C16-C34) (310 mg/kg) and F4 (C34-C40) (210 


mg/kg) hydrocarbon fractions. Sample CR-4 (24/11/15) recorded detections of the F3 (C16-C34) (270 


mg/kg) and F4 (C34-C40) (440 mg/kg) hydrocarbon fractions. The concentration of F3 recorded for S5-


Automotive (310 mg/kg) marginally exceeded the threshold prescribed by NEPM 2013 (300 mg/kg).  


The other concentrations of TRH in samples S5-Automotive and CR-4 (24/11/15) were within the 


thresholds prescribed by NEPM 2013. No other concentrations of semi-volatile TRH compounds were 


recorded above the LOR.  Refer to Table 6a below: 
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Table 6a – TRH Results (mg/kg) – ESL (Coarse) 


 ANALYTES 


 Benzene Toluene Ethylbenzene Xylene Naphthalene 


F1        


(C6 – 


C10) 


F2           


(C10 – 


C16) 


F3        


(C16 – 


C34) 


F4          


(C34 – 


C40) 


SAMPLE NAME Threshold Criteria (mg/kg) 


 65 105 125 45 170 180 120 300 2800 


S2 ND ND ND ND ND ND ND ND ND 


S3 ND ND ND ND ND ND ND ND ND 


S4 ND ND ND ND ND ND ND ND ND 


S5-AUTOMOTIVE ND ND ND ND ND ND ND 310 210 


CR-1 ND ND ND ND ND ND ND ND ND 


CR-2 ND ND ND ND ND ND ND ND ND 


CR-3 (24/11/15) ND ND ND ND ND ND ND ND ND 


CR-4 (24/11/15) ND ND ND ND ND ND ND 270 440 


W1 ND ND ND ND ND ND ND ND ND 


W1A ND ND ND ND ND ND ND ND ND 


W1B ND ND ND ND ND ND ND ND ND 


W2 ND ND ND ND ND ND ND ND ND 


CR-3 (08/12/15) ND ND ND ND ND ND ND ND ND 


CR-4 (08/12/15) ND ND ND ND ND ND ND ND ND 


RC-3 ND ND ND ND ND ND ND ND ND 


Bor-1 ND ND ND ND ND ND ND ND ND 


Bor-1A ND ND ND ND ND ND ND ND ND 


Bor-2 ND ND ND ND ND ND ND ND ND 


Bor-5 ND ND ND ND ND ND ND ND ND 


Bor-7 ND ND ND ND ND ND ND ND ND 


W-3 ND ND ND ND ND ND ND ND ND 


BOLD = exceedance of the thresholds prescribed by NEPM 2013. 


ND = Not Detected above Laboratory LOR 


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 
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6.1.2 Polycyclic Aromatic Hydrocarbons 


 


Twenty two soil samples were analysed for Polycyclic Aromatic Hydrocarbons (PAH) compounds.  


Total PAH concentrations were detected above the laboratory LOR in sample S5-Automotive (0.25 


mg/kg), however, it was below the threshold prescribed by NEPM 2013 ( 4,000 mg/kg).  No other 


concentrations of PAHs were recorded above the LOR.   


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 


 


6.1.3 Heavy Metals 


 


Twenty two samples were analysed for all eight heavy metals as recommended by the NSW EPA. 


Detections were observed for all heavy metals with the exception of Mercury. Sample S5-Automotive 


recorded a concentration of copper (31,000 mg/kg), exceeding the HIL thresholds (17,000 mg/kg) 


prescribed by the NEPM 2013.  All other concentrations were within the HIL thresholds prescribed by 


the NEPM (NEPC, 2013) for each respective analyte. Refer to Table 6c below: 
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Table 6c – Heavy Metals Results (mg/kg) – HIL-D 


 


 ANALYTES 


 Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc 


SAMPLE NAME Threshold Criteria (mg/kg) 


 300 90 300 17,000 600 80 1,200 30,000 


S2 ND ND 14 2 12 ND 2 21 


S3 ND ND 3 2 9 ND 1 22 


S4 ND ND 12 ND 7 ND ND 5 


S5-AUTOMOTIVE ND ND 19 31,000 200 ND 18 1,900 


CR-1 ND ND 6 3 5 ND 1 22 


CR-2 ND ND 5 6 17 ND 1 45 


CR-3 (24/11/15) 6 ND 7 28 67 ND 4 240 


CR-4 (24/11/15) ND ND 6 45 35 ND 10 71 


W1 4 0.3 4.1 22 30 ND 3.8 77 


W1A 5 ND 4.2 21 29 ND 4.9 75 


W1B ND ND 6 19 27 ND 3 67 


W2 4 ND 3.6 17 24 ND 4.0 62 


CR-3 (08/12/15) 5 ND 3.8 36 41 ND 2.2 220 


CR-4 (08/12/15) 5 ND 2.4 18 36 ND 1.0 130 


RC-3 6 ND 5.7 53 46 ND 2.7 310 


Bor-1 ND ND 4.6 0.6 6 ND ND 2.5 


Bor-1A ND ND 3.2 0.5 4 ND ND 1.8 


Bor-2 ND ND 5.0 1.3 10 ND ND 4.5 


Bor-5 ND ND 2.0 0.7 3 ND ND 1.8 


Bor-7 ND ND 2.1 ND 3 ND ND 16 


W-3 ND ND 3.3 1.3 7 ND ND 4.8 


BOLD = exceedance of the thresholds prescribed by NEPM 2013.  


ND = Not Detected above Laboratory LOR 


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 
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6.1.4 Pesticides 


 


Twenty one soil samples were analysed for Organochlorine Pesticides (OCP); Organophosphorus 


Pesticides (OPP) and Polychlorinated Biphenyls (PCBs).  No concentrations of OCPs, OPPs or PCBs were 


recorded above the LOR.   


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 


 


 


6.2 Asbestos Results 


 


Bulk soil samples were also collected from fill materials throughout the site. These included a sample 


collected from a bund located within the Boral Montoro Site (sample Bor-3), RMS land adjacent to the 


Motorway Link Road (MLR) (sample W1 and sample W-2), the entry points into the rail corridor 


(sample CR-1 and sample RC-3) and on crown land south of the MLR overpass (sample CR-3 (24/11/15) 


and sample CR-4 (24/11/15)). All bulk soil samples were analysed to contain no detections for 


asbestos.  Visible asbestos was identified during sample collection, on the embankment underneath 


the Motorway Link Road overpass. Sample CR-FRAG-BANK was identified to contain Chrysotile 


asbestos in laboratory analysis.  


 


Refer to Appendix B – NATA Certified Analytical Results. 


 


 


6.3 Sediment Results 


 


6.3.1 Monocyclic Aromatic Hydrocarbons, Volatile Total Recoverable Hydrocarbons 


and Semi Volatile Total Recoverable Hydrocarbons 


 


Three sediment samples were analysed for Volatile Total Recoverable Hydrocarbons (vTRH) and 


Benzene, Toluene, Ethyl benzene, Xylene and Naphthalene (BTEX). No concentrations of vTRH, BTEX 


or Naphthalene were recorded above the LOR. 


 


All three samples were also analysed for semi-volatile Total Recoverable Hydrocarbon (TRH) 


compounds. No concentrations of TRH was recorded above the LOR. 


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 
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6.3.2 Polycyclic Aromatic Hydrocarbons 


 


Three sediment samples were analysed for Polycyclic Aromatic Hydrocarbons (PAH) compounds.  No 


concentrations of PAHs were recorded above the LOR.   


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 


 


6.3.3 Heavy Metals 


 


Three sediment samples were analysed for all eight heavy metals as recommended by the NSW EPA. 


Detections were observed for all heavy metals with the exception of Cadmium and Mercury. Sample 


CR-Sed-1 recorded a concentration of Lead (110 mg/kg), exceeding the Low Risk threshold prescribed 


by the ANZECC 1992 (50 mg/kg) and a concentration of Zinc (390 mg/kg), exceeding the Low Risk 


threshold prescribed by the ANZECC 1992 (200 mg/kg).  Sample CR-Sed-2 recorded a concentration of 


lead (62 mg/kg), exceeding the Low Risk thresholds prescribed by the ANZECC 1992 (50 mg/kg) and a 


concentration of zinc (310 mg/kg), exceeding the Low Risk thresholds prescribed by the ANZECC 1992 


(200 mg/kg).  These concentrations were, however, within the high risk thresholds requi ring 


management action for Lead (110 mg/kg) and Zinc (410 mg/kg) prescribed by ANZECC 1992. All other 


concentrations were within the low risk criteria prescribed by ANZECC 1992 for each respective 


analyte. Refer to Table 6d. 


 


Table 6d – Heavy Metals Results (mg/kg) – ANZECC Low and High Risk 


 


 ANALYTES 


 Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc 


SAMPLE NAME Threshold Criteria (mg/kg) – Low Risk 


 20 1.5 80 65 50 0.15 21 200 


CR-Sed-1 14 ND 10 38 110 ND 5 390 


CR-Sed-2 4 ND 5 22 62 ND 2 310 


CR-SED-3 3 ND 3.8 11 14 ND 4.1 53 


BOLD = exceedance of the thresholds prescribed by NEPM 2013.  


ND = Not Detected above Laboratory LOR 


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 
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6.3.4 Pesticides 


 


Three sediment samples were analysed for Organochlorine Pesticides (OCP); Organophosphorus 


Pesticides (OPP) and Polychlorinated Biphenyls (PCBs).  No concentrations of OCPs, OPPs or PCBs were 


recorded above the LOR.   


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results 


 


 


6.4 Surface Water Results 


 


6.4.1 Monocyclic Aromatic Hydrocarbons, Volatile Total Recoverable Hydrocarbons 


and Semi Volatile Total Recoverable Hydrocarbons 


 


Three surface water samples were analysed for Volatile Total Recoverable Hydrocarbons (vTRH) and 


Benzene, Toluene, Ethyl benzene, Xylene and Naphthalene (BTEX). No concentrations of vTRH, BTEX 


or Naphthalene were recorded above the LOR. 


 


All three samples were also analysed for semi-volatile Total Recoverable Hydrocarbon (TRH) 


compounds. No concentrations of TRH was recorded above the LOR. 


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 


 


6.4.2 Polycyclic Aromatic Hydrocarbons 


 


Three surface water samples were analysed for Polycyclic Aromatic Hydrocarbons (PAH) compounds.  


No concentrations of PAH’s were recorded above the LOR.   


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 


 


6.4.3 Heavy Metals 


 


Three surface water samples were analysed for all eight heavy metals as recommended by the NSW 


EPA. Detections were observed for all heavy metals with the exception of Cadmium and Mercury.  


Sample CR1-Water recorded a concentration of Zinc (26 µg/L), which exceeds the GIL thresholds 


prescribed by the NEPM 2013 (8 µg/L).  
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Sample CR2-Water recorded the following exceedances of GIL Thresholds prescribed by the NEPM 


2013: 


- A concentration of Chromium (2 µg/L), exceeding the GIL thresholds (1.0 µg/L); 


- A concentration of Copper (3 µg/L), exceeding the GIL thresholds (1.4 µg/L); 


- A concentration of Lead (5 µg/L), exceeding the GIL thresholds (3.4 µg/L); and 


- A concentration of Zinc (27 µg/L), exceeding the GIL thresholds (8 µg/L).  


 


Sample CR3-WATER recorded a concentration of Zinc (18 µg/L), exceeding the GIL thresholds (8 µg/L) 


prescribed by the NEPM 2013.  All other concentrations were within the low risk criteria prescribed 


by ANZECC 1992 for each respective analyte. Refer to Table 6e below: 


 


 


Table 6e – Heavy Metals Results (µg/L) – GIL (Freshwater) 


 


 ANALYTES 


 Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc 


SAMPLE NAME Threshold Criteria (µg/L)  


 24 0.2 1.0 1.4 3.4 0.06 11 8 


CR1-Water ND ND ND ND ND ND ND 26 


CR2-Water 1 ND 2 3 5 ND 1 27 


CR3-Water ND ND ND ND ND ND ND 18 


BOLD = exceedance of the thresholds prescribed by NEPM 2013.  


ND = Not Detected above Laboratory LOR 


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 


 


6.4.4 Pesticides 


 


Three surface water samples were analysed for Organochlorine Pesticides (OCP); Organophosphorus 


Pesticides (OPP) and Polychlorinated Biphenyls (PCBs).  No concentrations of OCPs, OPPs or PCBs were 


recorded above the LOR.   


 


Refer to Appendix A – Data Summary Table and Appendix B – NATA Certified Analytical Results. 
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6.5 QA/QC Comments 


 


Laboratory QA/QC on all samples analysed included calculation of %RPD, matrix spike recovery and 


blank determinations. All matrix spike recovery and blank determinations were within acceptable 


limits. Therefore, it is considered that sampling techniques and transportation of samples were 


appropriate. Laboratory Duplicates were tested to ensure the results meet the requirements of 


QA/QC. The %RPD for the majority of intra-laboratory and inter-laboratory duplicates had 


concentrations that complied with the criteria set for acceptable RPDs and where exceedances were 


noted, the heterogeneity observed in the duplicate samples was not deemed significant enough to 


diminish confidence in the sampling technique or laboratory results. Two additional soil samples were 


collected during the initial scope of works. Although an intra-laboratory duplicate rate of 9.1% was 


achieved, less than the 10% required by the Field Quality Plan and an inter-laboratory duplicate rate 


of 4.5% was achieved, less than the 5% required by the Field Quality Plan, all duplicates indicate 


compliance with QA/AC.   


 


Refer to Appendix H – Quality Assurance and Quality Control.  
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7.0 DISCUSSION 


This CIA Addendum conducted both visual and historical investigations of the Addendum Study Area. 


This was completed to supplement the Phase 1 CIA for the Project conducted by DLA Environmental 


in 2013. The potential contaminants of concern for the Addendum Study Area were evaluated. A 


judgemental soil, sediment and surface water sampling approach was utilised, whi ch involved 


sampling of areas identified as having a higher potential for anthropogenic influence. The Addendum 


Study Area, which will contain the alternative load out corridor, was specifically targeted as part of 


this investigation. Other areas within the identified lots were not considered as part of the 


investigation. 


 


7.1 Tooheys Road – Rural Land 


 
The field observations and a review of site history information identified potential contaminant 


sources at two of the properties within the Addendum Study Area.  The land within the proposed 


corridor in this location features former building footprint areas and remnants of chicken farming 


present at the property identified as 91 Tooheys Road. Automotive waste material was identified 


adjacent to Tooheys Road at Lot 103 DP 755245.   


 
Soil samples collected from the identified areas were analysed for OC and OP Pesticides, Heavy 


Metals, Total Petroleum Hydrocarbon and Polycyclic Aromatic Hydrocarbons associated with the use 


of pesticides, herbicides, automotive and general waste.  Sample S5-Automotive reported a 


concentration of copper (31,000 mg/kg), exceeding the Site Accepted Criteria (SAC) of 17,000 mg/kg.  


This is a hotspot in the vicinity of the footprint of the burnt out vehicle.  Sample S4 was collected 


approximately 2.0 m from sample S5-Automotive and did not contain any concentrations exceeding 


the SAC.  All other concentrations reported were below the SAC for all analytes examined.  No 


Asbestos Containing Materials (ACM) were identified within soils in this area of the Site.  The 


automotive waste material encountered was isolated to a small location at the entrance gate to Lot 


3 DP 755245 and was likely sourced from a burned out vehicle previously on the site.  


 


 


7.2 Boral Montoro Site 


 
The field observations and a review of site history information identified one potential contaminant 


source within the Boral Montoro Site.  The land within the Addendum Study Area in this location 


features a series of bunds running parallel to Tooheys Road which appear to be constructed from 


material produced by quarrying activities.  


 
Soil samples collected from the identified areas were analysed for OC and OP Pesticides, Heavy 


Metals, Total Petroleum Hydrocarbon and Polycyclic Aromatic Hydrocarbons associated with the use 
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of pesticides, herbicides, bulk earthworks, furnace firing and waste disposal.  All concentrations 


reported were below the SAC for all analytes examined.  No ACM was identified within soils in this 


area of the site and the fill material analysed reported no detections for ACM. During the 


construction phase of the Project, a contaminated land professional should be engaged to ensure 


the bund material, where there is a need to excavate into the bund, complies with the SAC.  The 


locations requiring investigation will not be known until a footing design for the proposed load out 


arrangement has been developed.  


 


 


7.3 RMS Land and Western Side of Rail Corridor 


 
The field observations and a review of site history information identified three potential contaminant 


sources within the RMS Land and the Western Side of the Rail Corridor.  The land within the 


Addendum Study Area in this location features an embankment of fill material, some general rubbish 


and building waste and is adjacent to the Main Northern Rail Line.  


 
Soil samples collected from the identified areas were analysed for OC and OP Pesticides, Heavy 


Metals, Total Petroleum Hydrocarbon and Polycyclic Aromatic Hydrocarbons associated with the use 


of pesticides, herbicides, bulk earthworks and waste disposal. All concentrations reported were 


below the SAC for all analytes examined.  No ACM was identified within soils in this area of the site 


and the fill material analysed reported no detections for ACM. 


 


 


7.4 Motorway Link Road Overpass Area 


 
The field observations and a review of site history information identified three potential contaminant 


sources within the Motorway Link Road Overpass area.  The land within the proposed corridor in this 


location includes an access road from the Motorway Link Road and the housing estate to the east. 


This area is adjacent to the Main Northern Rail Line and has bitumen, building material and general 


waste within the Addendum Study Area.  


 
Soil samples collected from the identified areas were analysed for OC and OP Pesticides, Heavy 


Metals, Total Petroleum Hydrocarbon and Polycyclic Aromatic Hydrocarbons associated with the use 


of pesticides, herbicides, bulk earthworks, bitumen and waste di sposal.  All concentrations reported 


were below the SAC for all analytes examined.  One fragment of ACM was found next to the 


embankment along with some building waste.  This material was likely dumped in this location.  


Several samples of fill material were analysed for asbestos and were reported to have no detections. 


As the area is isolated and easily accessed by the public there is the potential for the illegal dumping 


of waste material.  
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7.5 Crown Road and Area Within and Adjacent to Main Northern Rail Line Corridor 


 
The field observations and a review of site history information identified two potential contaminant 


sources within the Crown Road and area adjacent to the Main Northern Rail Line.   The land within 


the proposed corridor in this location features a dirt road winding through heavy vegetation. Several 


motor vehicles have been destroyed by fire and left in this location along with building waste and 


general waste.  As the corridor continues north, there are heavily vegetated pockets of bushland 


with several access points to the Main Northern Rail Line and three creek crossings.  


 
Soil samples collected from the identified areas were analysed for OC and OP Pesticides, Heavy 


Metals, Total Petroleum Hydrocarbon and Polycyclic Aromatic Hydrocarbons associated with the use 


of pesticides, herbicides, automotive waste, bulk earthworks and waste disposal. All concentrations 


reported were below the SAC for all analytes examined.  No ACM was identified within soils in this 


area of the site and the fill material analysed reported no detections for ACM. As the area is isolated 


and easily accessed by the public there is the potential for the illegal dumping of waste material or 


motor vehicle bodies.  


 


7.6 Spring Creek and Tributaries 


 
The field observations and a review of site history information identified one potential contaminant 


source within the area of Spring Creek and its tributaries.  The creek crossings associated with the 


proposed infrastructure corridor are adjacent to the Main Northern Rail Line and are intercepted by 


runoff from within the rail corridor.  


 


Sediment samples collected from the identified areas were analysed for OC and OP Pesticides, Heavy 


Metals, Total Petroleum Hydrocarbon and Polycyclic Aromatic Hydrocarbons associated with the use 


of pesticides, herbicides, bulk earthworks, furnace firing and waste disposal.  


 


Sample CR-Sed-1 reported a concentration of Lead (110 mg/kg), exceeding the Low Risk SAC 


(50 mg/kg) and equal to the High Risk SAC requiring management action.  A concentration of zinc 


(390 mg/kg), was reported in sample CR-Sed-1 exceeding the Low Risk SAC (200 mg/kg) but within the 


High Risk SAC (410 mg/kg).  


 


Sample CR-Sed-2 reported a concentration of Lead (62 mg/kg), exceeding the Low Risk SAC (50 mg/kg) 


and a concentration of Zinc (310 mg/kg), exceeding the Low Risk SAC (200 mg/kg).  These 


concentrations were, however, below the High Risk SAC requiring management action for Lead (110 


mg/kg) and Zinc (410 mg/kg).   
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All other concentrations reported in samples CR-Sed-1, CR-Sed-2 and CR-Sed-3 were below SAC for 


all analytes examined. No ACM was identified within the sediment onsite.  


 
Surface water samples collected from Spring Creek and the two tributaries within the Addendum 


Study Area were analysed for OC and OP Pesticides, Heavy Metals, Total Petroleum Hydrocarbon 


and Polycyclic Aromatic Hydrocarbons associated with the use of pesticides, herbicides, bulk 


earthworks, furnace firing and waste disposal. Sample CR1-Water reported a concentration of zinc 


(2 µg/L), exceeding the SAC (8 µg/L). Sample CR2-Water recorded the following exceedances of the 


SAC: 


- A concentration of Chromium (2 µg/L), exceeding the SAC (1.0 µg/L); 


- A concentration of Copper (3 µg/L), exceeding the SAC (1.4 µg/L); 


- A concentration of Lead (5 µg/L), exceeding the SAC (3.4 µg/L); and 


- A concentration of zinc (27 µg/L), exceeding the SAC (8 µg/L).  


 
Sample CR3-WATER reported a concentration of zinc (18 µg/L), exceeding the SAC (8 µg/L).  All other 


concentrations were within the Low Risk SAC for all analytes examined.   


 


The exceedances of Site Accepted Criteria in Spring Creek and its tributaries are due to historical 


industrial activities within the catchment area and the area immediately adjacent to the sampling 


locations.  The likely source of this contamination is associated with activities historically conducted 


within the rail corridor and have been provided to enable the provision of baseline data for the Project.  


 


7.7 Summation of Discussion 


 
Automotive waste material was identified adjacent to Tooheys Road at Lot 103 DP 755245.  Sample 


S5-Automotive reported a concentration of copper (31,000 mg/kg), exceeding the SAC (17,000 


mg/kg).  This is a hotspot in the vicinity of the footprint of the burnt out vehicle and is not indicative 


of general conditions within the Addendum Study Area. 


 


One fragment of ACM was found next to the embankment in the Motorway Link Road overpass area 


along with some building waste.  This material was likely dumped in this location. 


 


Sediment samples were collected from Spring Creek and its two tributaries that intercept the site.  


Sediment sample CR-Sed-1 reported a concentration of Lead (110 mg/kg), exceeding the Low Risk 


SAC (50 mg/kg) and equal to the High Risk SAC requiring management action.  A concentration of 


Zinc (390 mg/kg), was reported in sample CR-Sed-1 exceeding the Low Risk SAC (200 mg/kg).  


Sediment sample CR-Sed-2 reported a concentration of Lead (62 mg/kg), exceeding the Low Risk SAC 


(50 mg/kg) and a concentration of Zinc (310 mg/kg), exceeding the Low Risk SAC (200 mg/kg).   
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Surface water samples were collected from Spring Creek and its two tributaries that intercept the 


site.  Sample CR1-Water reported a concentration of Zinc (26 µg/L), exceeding the SAC (8 µg/L). 


Sample CR2-Water recorded the following exceedances of the SAC: 


- A concentration of Chromium (2 µg/L), exceeding the SAC (1.0 µg/L); 


- A concentration of Copper (3 µg/L), exceeding the SAC (1.4 µg/L); 


- A concentration of Lead (5 µg/L), exceeding the SAC (3.4 µg/L); and 


- A concentration of Zinc (27 µg/L), exceeding the SAC (8 µg/L).  


 
Sample CR3-WATER reported a concentration of Zinc (18 µg/L), exceeding the SAC (8 µg/L).    


 


The land within the Addendum Study Area that occupies the Boral Montoro quarry features a series 


of bunds running parallel to Tooheys Road which appear to be constructed of material from 


quarrying activities.  During the construction phase of the Project, a contaminated land professional 


should be engaged to ensure the bund material, where there is a need to excavate into the bund, 


complies with the SAC for the site.  The locations requiring investigation will not be known until a 


footing design for the proposed conveyor system has been developed.  
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8.0 CONCLUSIONS AND RECOMMENDATIONS 


The sampling regime and subsequent assessment and reporting of the site are considered to be 


adequate for assessment purposes to determine the future land use suitability of the Subject Site in 


accordance with Wyong Shire Council, relevant Development Consent Conditions and the general 


requirements of State Environmental Planning Policy No.55 (SEPP 55). All reporting has been 


undertaken in accordance with the Contaminated Sites: Guidelines for Consultants Reporting on 


Contaminated Sites (NSW EPA, 2011) and the Guidelines for the NSW Site Auditor Scheme (NSW 


EPA, 2nd ed., 2006). 


 


With the exception of the identified Heavy Metals concentrations in the automotive waste in Lot 3 


DP 755245 and in the sediment and surface water of Spring Creek and its tributaries, there are no 


indications of chemical contamination by OC and OP pesticides, petroleum hydrocarbons, PAH, or 


Heavy Metals at the site.  Asbestos Containing Materials (ACM) were identified within the Motorway 


Link Road overpass area in the southeast corner of the site.  This area should be monitored if being 


cleared in the future due to the possibility of the illegal dumping of building, general and automotive 


waste. The surface water and sediment of Spring Creek and its tributaries should be monitored on a 


6 monthly basis, both up-stream and down-stream of the proposed coal load out infrastructure and 


compared to the baseline data associated with the historical activities in the area.  


 


If excavation of the bund material in the Boral Montoro Site is undertaken in the future, a 


contaminated land professional should be engaged during the construction phase to ensure the 


material has been sourced from historical quarrying activities and the material underlain in the bund 


meets SAC.  Furthermore, if any contaminated material is encountered during the construction of 


the proposed coal load out infrastructure, a contaminated land professional should be engaged to 


ensure compliance with relevant legislation occurs. 
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It is therefore the opinion of DLA that the Site assessment objectives of this report have been achieved. 


The Stage I CIA Addendum concludes that the site is considered suitable for the intended land use 


consistent with the NEPM (NEPC, 2013) Commercial Industrial D, with the exception of the two 


identified areas.  Further, these two areas underneath the Motorway Link Road overpass can be made 


suitable through the removal of the ACM and the automotive waste hotspot.  Following removal, the 


site will be considered appropriate for its proposed use.   


 


The surface water and sediment of Spring Creek and its tributaries should be monitored on a 6 monthly 


basis up-stream and down-stream of the proposed coal load out infrastructure to ensure that there is 


no accelerated mobilisation of any of the existing contaminants identified as a consequence of the 


construction and operation of the proposed infrastructure in this locality .  


 


The varied project contains less risk from a contamination perspective due to the alternate load out 


arrangements path in and adjacent to the Main Northern Rail Line. This risk can be managed by 


monitoring the contamination legacy provided by the Main Northern Rail Line and adherence to the 


previously mentioned recommendations.  
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FIGURE 1 – SITE LOCATION    
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FIGURE 2 – SITE LAYOUT WITH SAMPLING LOCATIONS    
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APPENDIX A – DATA SUMMARY TABLE    
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PAH PAH


Benz Toluen EthylBe Xylene Naph F1 F2 F3 F4 BaP TEQ Total OP PCB As Cd Cr VI Cu Pb Hg Ni Zn


S2 0.10 24/11/2015 138021 soil  -  - ND ND ND ND ND ND ND ND ND ND ND  -  -  -  -  -  -  -  -  -  - ND ND 14.0 2.0 12.0 ND 2.0 21.0
S3 0.10 24/11/2015 138021 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.0 2.0 9.0 ND 1.0 22.0
S4 0.10 24/11/2015 138021 soil  -  - ND ND ND ND ND ND ND ND ND ND ND  -  -  -  -  -  -  -  -  -  - ND ND 12.0 ND 7.0 ND ND 5.0


W1 0.10 8/12/2015 SE146996 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.0 0.3 4.1 22.0 30.0 ND 3.8 77.0
W2 0.10 8/12/2015 SE146996 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.0 ND 3.6 17.0 24.0 ND 4.0 62.0


CR-3 0.10 8/12/2015 SE146996 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5.0 ND 3.8 36.0 41.0 ND 2.2 220.0
CR-4 0.10 8/12/2015 SE146996 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5.0 ND 2.4 18.0 36.0 ND 1.0 130.0


Bor-5 0.10 14/01/2016 SE147977 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.0 0.7 3.0 ND ND 1.8
Bor-7 0.10 14/01/2016 SE147977 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.1 ND 3.0 ND ND 16.0
W-3 0.10 14/01/2016 SE147977 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.3 1.3 7.0 ND ND 4.8


INTRA-LABORATORY DUPLICATES
W1A 0.10 8/12/2015 SE146996 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5.0 ND 4.2 21.0 29.0 ND 4.9 75.0


Bor-1A 0.10 14/01/2016 SE147977 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.2 0.5 4.0 ND ND 1.8
INTER-LABORATORY DUPLICATES


W1B 0.10 8/12/2015 138983 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 6.0 19.0 27.0 ND 3.0 67.0
STATISTICAL ANALYSIS
Min - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 270.0 210.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.3 2.0 0.6 3.0 0.0 1.0 1.8
Max - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 310.0 440.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.0 0.3 19.0 31000.0 200.0 0.0 18.0 1900.0
Avg - #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 290.0 325.0 #DIV/0! 0.3 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 5.7 0.3 6.1 1647.7 35.4 #DIV/0! 4.1 186.1


- #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 28.3 162.6 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 3.3 #DIV/0! 4.3 7108.0 46.3 #DIV/0! 4.5 410.6
#DIV/0! 0.0 #DIV/0! 0.0 0.0 0.0 #DIV/0! 0.0 0.0


-
* Depth relates to Depth Below Surface Level  -- Not Tested nd = Not Detected Above Laboratory LOR NL = Not Limiting Bold = Detected Above Laboratory LOR RED = Exceeds HIL Criteria * Depth relates to Depth Below Surface Level  -- Not Tested nd = Not Detected Above Laboratory LOR NL = Not LimitingBold = Detected Above Laboratory LOR


Sample ID Date Chemical ReportDepth (m)
Heavy Metals


Stdev


95% UCL


OCSoil Desciption Comment
BTEX - Sandy soils TRH  - Sandy soils Pesticides


CR-SED-3 0.10 8/12/2015 SE146996                                         sediment  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.0 ND 3.8 11.0 14.0 ND 4.1 53.0
RC-3 0.10 8/12/2015 SE146996 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 6.0 ND 5.7 53.0 46.0 ND 2.7 310.0
Bor-1 0.10 14/01/2016 SE147977 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.6 0.6 6.0 ND ND 2.5
Bor-2 0.10 14/01/2016 SE147977 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5.0 1.3 10.0 ND ND 4.5


S5-AUTOMOTIVE 0.10 24/11/2015 138021 soil  -  - ND ND ND ND ND ND ND 310.0 210.0 ND 0.3  -  -  -  -  -  -  -  -  -  - ND ND 19.0 31000.0 200.0 ND 18.0 1900.0
CR-1 0.10 24/11/2015 138021 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 6.0 3.0 5.0 ND 1.0 22.0
CR-2 0.10 24/11/2015 138021 soil  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5.0 6.0 17.0 ND 1.0 45.0
CR-3 0.10 24/11/2015 138021 soil  -  - ND ND ND ND ND ND ND ND ND ND ND  -  -  -  -  -  -  -  -  -  - 6.0 ND 7.0 28.0 67.0 ND 4.0 240.0
CR-4 0.10 24/11/2015 138021 soil  -  - ND ND ND ND ND ND ND 270.0 440.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 6.0 45.0 35.0 ND 10.0 71.0


CR-Bitumen 0.10 24/11/2015 138021                                            bitumen  -  -  -  -  -  -  -  -  -  -  - ND ND  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
CR-Sed-1 0.10 24/11/2015 138021                                           sediment  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 14.0 ND 10.0 38.0 110.0 ND 5.0 390.0
CR-Sed-2 0.10 24/11/2015 138021                                           sediment  -  - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.0 ND 5.0 22.0 62.0 ND 2.0 310.0
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TRH PAH PAH
Benz Toluen EthylBe Xylene Naph F1 F2 F3 F4 Total BaP TEQ Total OP PCB As Cd Cr VI Cu Pb Hg Ni Zn


CR1-Water 00-Jan-00 24/11/2015 19-Nov-77 water ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 26.0  -  -  -
CR2-Water 00-Jan-00 24/11/2015 19-Nov-77 water ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.0 ND 2.0 3.0 5.0 ND 1.0 27.0  -  -  -
CR3-WATER 00-Jan-00 8/12/2015 SE146996 water ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 18.0 5.9 430.0 430.0


INTRA-LABORATORY DUPLICATES
INTER-LABORATORY DUPLICATES
STATISTICAL ANALYSIS
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 2.0 3.0 5.0 0.0 1.0 18.0 5.9
Max 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 2.0 3.0 5.0 0.0 1.0 27.0 5.9
Avg #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1.0 #DIV/0! 2.0 3.0 5.0 #DIV/0! 1.0 23.7 5.9


#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 4.9 #DIV/0!
#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #VALUE! #DIV/0!


* Depth relates to Depth Below Surface Level  -- Not Tested nd = Not Detected Above Laboratory LORNL = Not Limiting RED = Exceeds HIL Criteria * Depth relates to Depth Below Surface Level  -- Not Tested nd = Not Detected Above Laboratory LOR NL = Not LimitingBold = Detected Above Laboratory LOR


Stdev


95% UCL


pH Electrical ConductivityComment
BTEX - Sandy soils TRH  - Sandy soils Pesticides Heavy Metals


OC
Sample ID Depth (m) Date Chemical Report Desciption
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As Cd Cr Cu Pb Hg Ni Zn


W1 0.10 8/12/2015 SE146996 4.00 0.30 4.10 22.00 30.00 nd 3.80 77.00
W1A 0.10 8/12/2015 SE146996 5.00 nd 4.20 21.00 29.00 nd 4.90 75.00
RPD 22% #VALUE! 2% 5% 3% #VALUE! 25% 3%


Bor-1 0.10 14/01/2016 SE147977 nd nd 4.60 0.60 6.00 nd nd 2.50
Bor-1A 0.10 14/01/2016 SE147977 nd nd 3.20 0.50 4.00 nd nd 1.80


RPD #VALUE! #VALUE! 36% 18% 40% #VALUE! #VALUE! 33%


W1 0.10 8/12/2015 SE146996 4.00 0.30 4.10 22.00 30.00 nd 3.80 77.00
W1B 0.10 8/12/2015 138983 nd nd 6.00 19.00 27.00 nd 3.00 67.00
RPD #VALUE! #VALUE! 38% 15% 11% #VALUE! 24% 14%


 -- Not Tested


Heavy MetalsSample ID Depth Date Report


INTER-LABORATORY


INTRA-LABORATORY


nd = Not Detected Above Laboratory LOR
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SE146996 R0ANALYTICAL RESULTS


VOC’s in Soil [AN433/AN434]     Tested: 10/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


Benzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Toluene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Ethylbenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


m/p-xylene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


o-xylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Total Xylenes* mg/kg 0.3 <0.3 <0.3 <0.3 <0.3 <0.3


Total BTEX* mg/kg 0.6 <0.6 <0.6 <0.6 <0.6 <0.6


Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


UOMPARAMETER LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


Benzene mg/kg 0.1 <0.1 <0.1


Toluene mg/kg 0.1 <0.1 <0.1


Ethylbenzene mg/kg 0.1 <0.1 <0.1


m/p-xylene mg/kg 0.2 <0.2 <0.2


o-xylene mg/kg 0.1 <0.1 <0.1


Total Xylenes* mg/kg 0.3 <0.3 <0.3


Total BTEX* mg/kg 0.6 <0.6 <0.6


Naphthalene mg/kg 0.1 <0.1 <0.1


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


Volatile Petroleum Hydrocarbons in Soil [AN433/AN434/AN410]     Tested: 10/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


TRH C6-C9 mg/kg 20 <20 <20 <20 <20 <20


Benzene (F0) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


TRH C6-C10 mg/kg 25 <25 <25 <25 <25 <25


TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25 <25 <25 <25


UOMPARAMETER LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


TRH C6-C9 mg/kg 20 <20 <20


Benzene (F0) mg/kg 0.1 <0.1 <0.1


TRH C6-C10 mg/kg 25 <25 <25


TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


TRH (Total Recoverable Hydrocarbons) in Soil [AN403]     Tested: 10/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


TRH C10-C14 mg/kg 20 <20 <20 <20 <20 <20


TRH C15-C28 mg/kg 45 <45 <45 <45 <45 <45


TRH C29-C36 mg/kg 45 <45 <45 <45 <45 <45


TRH C37-C40 mg/kg 100 <100 <100 <100 <100 <100


TRH >C10-C16 (F2) mg/kg 25 <25 <25 <25 <25 <25


TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25 <25 <25 <25 <25


TRH >C16-C34 (F3) mg/kg 90 <90 <90 <90 <90 <90


TRH >C34-C40 (F4) mg/kg 120 <120 <120 <120 <120 <120


TRH C10-C36 Total mg/kg 110 <110 <110 <110 <110 <110


TRH C10-C40 Total mg/kg 210 <210 <210 <210 <210 <210


UOMPARAMETER LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


TRH C10-C14 mg/kg 20 <20 <20


TRH C15-C28 mg/kg 45 <45 <45


TRH C29-C36 mg/kg 45 <45 <45


TRH C37-C40 mg/kg 100 <100 <100


TRH >C10-C16 (F2) mg/kg 25 <25 <25


TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25 <25


TRH >C16-C34 (F3) mg/kg 90 <90 <90


TRH >C34-C40 (F4) mg/kg 120 <120 <120


TRH C10-C36 Total mg/kg 110 <110 <110


TRH C10-C40 Total mg/kg 210 <210 <210


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


PAH (Polynuclear Aromatic Hydrocarbons) in Soil [AN420]     Tested: 10/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


2-methylnaphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


1-methylnaphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Phenanthrene mg/kg 0.1 <0.1 <0.1 <0.1 0.1 <0.1


Anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Fluoranthene mg/kg 0.1 <0.1 <0.1 0.1 0.1 <0.1


Pyrene mg/kg 0.1 <0.1 <0.1 0.1 <0.1 <0.1


Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Chrysene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(b&j)fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(k)fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(a)pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(ghi)perylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Carcinogenic PAHs, BaP TEQ <LOR=0* TEQ 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Carcinogenic PAHs, BaP TEQ <LOR=LOR* TEQ (mg/kg) 0.3 <0.3 <0.3 <0.3 <0.3 <0.3


Carcinogenic PAHs, BaP TEQ <LOR=LOR/2* TEQ (mg/kg) 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Total PAH (18) mg/kg 0.8 <0.8 <0.8 <0.8 <0.8 <0.8


UOMPARAMETER LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


Naphthalene mg/kg 0.1 <0.1 <0.1


2-methylnaphthalene mg/kg 0.1 <0.1 <0.1


1-methylnaphthalene mg/kg 0.1 <0.1 <0.1


Acenaphthylene mg/kg 0.1 <0.1 <0.1


Acenaphthene mg/kg 0.1 <0.1 <0.1


Fluorene mg/kg 0.1 <0.1 <0.1


Phenanthrene mg/kg 0.1 <0.1 0.2


Anthracene mg/kg 0.1 <0.1 <0.1


Fluoranthene mg/kg 0.1 <0.1 0.2


Pyrene mg/kg 0.1 <0.1 0.2


Benzo(a)anthracene mg/kg 0.1 <0.1 0.1


Chrysene mg/kg 0.1 <0.1 0.1


Benzo(b&j)fluoranthene mg/kg 0.1 <0.1 0.1


Benzo(k)fluoranthene mg/kg 0.1 <0.1 <0.1


Benzo(a)pyrene mg/kg 0.1 <0.1 <0.1


Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 <0.1


Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 <0.1


Benzo(ghi)perylene mg/kg 0.1 <0.1 <0.1


Carcinogenic PAHs, BaP TEQ <LOR=0* TEQ 0.2 <0.2 <0.2


Carcinogenic PAHs, BaP TEQ <LOR=LOR* TEQ (mg/kg) 0.3 <0.3 <0.3


Carcinogenic PAHs, BaP TEQ <LOR=LOR/2* TEQ (mg/kg) 0.2 <0.2 <0.2


Total PAH (18) mg/kg 0.8 <0.8 <0.8


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


OC Pesticides in Soil [AN400/AN420]     Tested: 10/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


Hexachlorobenzene (HCB) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Alpha BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Lindane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Heptachlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Aldrin mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Beta BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Delta BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Heptachlor epoxide mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


o,p'-DDE mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Alpha Endosulfan mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Gamma Chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Alpha Chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


trans-Nonachlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


p,p'-DDE mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Dieldrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Endrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


o,p'-DDD mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


o,p'-DDT mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Beta Endosulfan mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


p,p'-DDD mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


p,p'-DDT mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Endosulfan sulphate mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Endrin Aldehyde mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Methoxychlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Endrin Ketone mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Isodrin mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Mirex mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


OC Pesticides in Soil [AN400/AN420]     Tested: 10/12/2015     (continued)


PARAMETER UOM LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


Hexachlorobenzene (HCB) mg/kg 0.1 <0.1 <0.1


Alpha BHC mg/kg 0.1 <0.1 <0.1


Lindane mg/kg 0.1 <0.1 <0.1


Heptachlor mg/kg 0.1 <0.1 <0.1


Aldrin mg/kg 0.1 <0.1 <0.1


Beta BHC mg/kg 0.1 <0.1 <0.1


Delta BHC mg/kg 0.1 <0.1 <0.1


Heptachlor epoxide mg/kg 0.1 <0.1 <0.1


o,p'-DDE mg/kg 0.1 <0.1 <0.1


Alpha Endosulfan mg/kg 0.2 <0.2 <0.2


Gamma Chlordane mg/kg 0.1 <0.1 <0.1


Alpha Chlordane mg/kg 0.1 <0.1 <0.1


trans-Nonachlor mg/kg 0.1 <0.1 <0.1


p,p'-DDE mg/kg 0.1 <0.1 <0.1


Dieldrin mg/kg 0.2 <0.2 <0.2


Endrin mg/kg 0.2 <0.2 <0.2


o,p'-DDD mg/kg 0.1 <0.1 <0.1


o,p'-DDT mg/kg 0.1 <0.1 <0.1


Beta Endosulfan mg/kg 0.2 <0.2 <0.2


p,p'-DDD mg/kg 0.1 <0.1 <0.1


p,p'-DDT mg/kg 0.1 <0.1 <0.1


Endosulfan sulphate mg/kg 0.1 <0.1 <0.1


Endrin Aldehyde mg/kg 0.1 <0.1 <0.1


Methoxychlor mg/kg 0.1 <0.1 <0.1


Endrin Ketone mg/kg 0.1 <0.1 <0.1


Isodrin mg/kg 0.1 <0.1 <0.1


Mirex mg/kg 0.1 <0.1 <0.1


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


PCBs in Soil [AN400/AN420]     Tested: 10/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


Arochlor 1016 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1221 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1232 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1242 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1248 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1254 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1260 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1262 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1268 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Total PCBs (Arochlors) mg/kg 1 <1 <1 <1 <1 <1


UOMPARAMETER LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


Arochlor 1016 mg/kg 0.2 <0.2 <0.2


Arochlor 1221 mg/kg 0.2 <0.2 <0.2


Arochlor 1232 mg/kg 0.2 <0.2 <0.2


Arochlor 1242 mg/kg 0.2 <0.2 <0.2


Arochlor 1248 mg/kg 0.2 <0.2 <0.2


Arochlor 1254 mg/kg 0.2 <0.2 <0.2


Arochlor 1260 mg/kg 0.2 <0.2 <0.2


Arochlor 1262 mg/kg 0.2 <0.2 <0.2


Arochlor 1268 mg/kg 0.2 <0.2 <0.2


Total PCBs (Arochlors) mg/kg 1 <1 <1


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


Total Recoverable Metals in Soil by ICPOES [AN040/AN320]     Tested: 11/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


Arsenic, As mg/kg 3 4 5 4 5 5


Cadmium, Cd mg/kg 0.3 0.3 <0.3 <0.3 <0.3 <0.3


Chromium, Cr mg/kg 0.3 4.1 4.2 3.6 3.8 2.4


Copper, Cu mg/kg 0.5 22 21 17 36 18


Lead, Pb mg/kg 1 30 29 24 41 36


Nickel, Ni mg/kg 0.5 3.8 4.9 4.0 2.2 1.0


Zinc, Zn mg/kg 0.5 77 75 62 220 130


UOMPARAMETER LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


Arsenic, As mg/kg 3 3 6


Cadmium, Cd mg/kg 0.3 <0.3 <0.3


Chromium, Cr mg/kg 0.3 3.8 5.7


Copper, Cu mg/kg 0.5 11 53


Lead, Pb mg/kg 1 14 46


Nickel, Ni mg/kg 0.5 4.1 2.7


Zinc, Zn mg/kg 0.5 53 310


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


Mercury in Soil [AN312]     Tested: 11/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


Mercury mg/kg 0.01 <0.01 <0.01 <0.01 <0.01 <0.01


UOMPARAMETER LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


Mercury mg/kg 0.01 <0.01 <0.01


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


Moisture Content [AN002]     Tested: 10/12/2015


W1 W!A W2 CR-3 CR-4


SOIL SOIL SOIL SOIL SOIL


- - - - -


 8/12/2015  8/12/2015  8/12/2015  8/12/2015  8/12/2015


SE146996.001 SE146996.002 SE146996.003 SE146996.004 SE146996.005


% Moisture %w/w 0.5 4.3 4.6 5.9 4.0 1.0


UOMPARAMETER LOR


CR Sed-3 RC-3


SEDIMENT SOIL


- -


 8/12/2015  8/12/2015


SE146996.006 SE146996.007


% Moisture %w/w 0.5 37 1.6


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


VOCs in Water [AN433/AN434]     Tested: 14/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


Benzene µg/L 0.5 <0.5


Toluene µg/L 0.5 <0.5


Ethylbenzene µg/L 0.5 <0.5


m/p-xylene µg/L 1 <1


o-xylene µg/L 0.5 <0.5


Total Xylenes µg/L 1.5 <1.5


Total BTEX µg/L 3 <3


Naphthalene µg/L 0.5 <0.5


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


Volatile Petroleum Hydrocarbons in Water [AN433/AN434/AN410]     Tested: 14/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


TRH C6-C9 µg/L 40 <40


Benzene (F0) µg/L 0.5 <0.5


TRH C6-C10 µg/L 50 <50


TRH C6-C10 minus BTEX (F1) µg/L 50 <50


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


TRH (Total Recoverable Hydrocarbons) in Water [AN403]     Tested: 10/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


TRH C10-C14 µg/L 50 <50


TRH C15-C28 µg/L 200 <200


TRH C29-C36 µg/L 200 <200


TRH C37-C40 µg/L 200 <200


TRH >C10-C16 (F2) µg/L 60 <60


TRH >C16-C34 (F3) µg/L 500 <500


TRH >C34-C40 (F4) µg/L 500 <500


TRH C10-C36 µg/L 450 <450


TRH C10-C40 µg/L 650 <650


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


PAH (Polynuclear Aromatic Hydrocarbons) in Water [AN420]     Tested: 10/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


Naphthalene µg/L 0.1 <0.1


2-methylnaphthalene µg/L 0.1 <0.1


1-methylnaphthalene µg/L 0.1 <0.1


Acenaphthylene µg/L 0.1 <0.1


Acenaphthene µg/L 0.1 <0.1


Fluorene µg/L 0.1 <0.1


Phenanthrene µg/L 0.1 <0.1


Anthracene µg/L 0.1 <0.1


Fluoranthene µg/L 0.1 <0.1


Pyrene µg/L 0.1 <0.1


Benzo(a)anthracene µg/L 0.1 <0.1


Chrysene µg/L 0.1 <0.1


Benzo(b&j)fluoranthene µg/L 0.1 <0.1


Benzo(k)fluoranthene µg/L 0.1 <0.1


Benzo(a)pyrene µg/L 0.1 <0.1


Indeno(1,2,3-cd)pyrene µg/L 0.1 <0.1


Dibenzo(a&h)anthracene µg/L 0.1 <0.1


Benzo(ghi)perylene µg/L 0.1 <0.1


Total PAH (18) µg/L 1 <1


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


OC Pesticides in Water [AN400/AN420]     Tested: 10/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


Alpha BHC µg/L 0.1 <0.1


Hexachlorobenzene (HCB) µg/L 0.1 <0.1


Beta BHC µg/L 0.1 <0.1


Lindane (gamma BHC) µg/L 0.1 <0.1


Delta BHC µg/L 0.1 <0.1


Heptachlor µg/L 0.1 <0.1


Aldrin µg/L 0.1 <0.1


Heptachlor epoxide µg/L 0.1 <0.1


Gamma Chlordane µg/L 0.1 <0.1


Alpha Chlordane µg/L 0.1 <0.1


Alpha Endosulfan µg/L 0.1 <0.1


o,p'-DDE µg/L 0.1 <0.1


p,p'-DDE µg/L 0.1 <0.1


Dieldrin µg/L 0.1 <0.1


Endrin µg/L 0.1 <0.1


Beta Endosulfan µg/L 0.1 <0.1


o,p'-DDD µg/L 0.1 <0.1


p,p'-DDD µg/L 0.1 <0.1


Endosulfan sulphate µg/L 0.1 <0.1


o,p'-DDT µg/L 0.1 <0.1


p,p'-DDT µg/L 0.1 <0.1


Endrin ketone µg/L 0.1 <0.1


Methoxychlor µg/L 0.1 <0.1


trans-Nonachlor µg/L 0.1 <0.1


Endrin aldehyde µg/L 0.1 <0.1


Isodrin µg/L 0.1 <0.1


Mirex µg/L 0.1 <0.1


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


PCBs in Water [AN400/AN420]     Tested: 10/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


Arochlor 1016 µg/L 1 <1


Arochlor 1221 µg/L 1 <1


Arochlor 1232 µg/L 1 <1


Arochlor 1242 µg/L 1 <1


Arochlor 1248 µg/L 1 <1


Arochlor 1254 µg/L 1 <1


Arochlor 1260 µg/L 1 <1


Arochlor 1262 µg/L 1 <1


Arochlor 1268 µg/L 1 <1


Total Arochlors* µg/L 5 <5


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


pH in water [AN101]     Tested: 10/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


pH** No unit - 5.9


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


Conductivity and TDS by Calculation - Water [AN106]     Tested: 10/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


Conductivity @ 25 C µS/cm 2 430


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


Trace Metals (Dissolved) in Water by ICPMS [AN318]     Tested: 11/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


Arsenic, As µg/L 1 <1


Cadmium, Cd µg/L 0.1 <0.1


Chromium, Cr µg/L 1 <1


Copper, Cu µg/L 1 <1


Lead, Pb µg/L 1 <1


Nickel, Ni µg/L 1 <1


Zinc, Zn µg/L 5 18


UOMPARAMETER LOR
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SE146996 R0ANALYTICAL RESULTS


Mercury (dissolved) in Water [AN311/AN312]     Tested: 14/12/2015


CR3-Water


WATER


-


 8/12/2015


SE146996.008


Mercury mg/L 0.0001 <0.0001


UOMPARAMETER LOR
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SE146996 R0METHOD SUMMARY


METHOD METHODOLOGY SUMMARY


The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating 


basin. After fully dry the sample is re-weighed. Samples such as sludge and sediment having high percentages of 


moisture will take some time in a drying oven for complete removal of water.


AN002


Unpreserved water sample is filtered through a 0.45µm membrane filter and acidified with nitric acid similar to 


APHA3030B.


AN020


A portion of sample is digested with nitric acid to decompose organic matter and hydrochloric acid to complete the 


digestion of metals. The digest is then analysed by ICP OES with metals results reported on the dried sample 


basis. Based on USEPA method 200.8 and 6010C.


AN040/AN320


A portion of sample is digested with Nitric acid to decompose organic matter and Hydrochloric acid to complete the 


digestion of metals and then filtered for analysis by ASS or ICP as per USEPA Method 200.8.


AN040


pH in Soil Sludge Sediment and Water: pH is measured electrometrically using a combination electrode (glass 


plus reference electrode) and is calibrated against 3 buffers purchased commercially. For soils, an extract with 


water is made at a ratio of 1:5 and the pH determined and reported on the extract. Reference APHA 4500-H+.


AN101


Conductivity and TDS by Calculation: Conductivity is measured by meter with temperature compensation and is 


calibrated against a standard solution of potassium chloride. Conductivity is generally reported as µmhos /cm or 


µS/cm @ 25°C. For soils, an extract with water is made at a ratio of 1:5 and the EC determined and reported on 


the extract, or calculated back to the as-received sample. Total Dissolved Salts can be estimated from conductivity 


using a conversion factor, which for natural waters, is in the range 0.55 to 0.75. SGS use 0.6. Reference APHA 


2510 B.


AN106


Mercury by Cold Vapour AAS in Waters: Mercury ions are reduced by stannous chloride reagent in acidic solution 


to elemental mercury. This mercury vapour is purged by nitrogen into a cold cell in an atomic absorption 


spectrometer or mercury analyser. Quantification is made by comparing absorbances to those of the calibration 


standards. Reference APHA 3112/3500.


AN311/AN312


Mercury by Cold Vapour AAS in Soils: After digestion with nitric acid, hydrogen peroxide and hydrochloric acid , 


mercury ions are   reduced by stannous chloride reagent in acidic solution to elemental mercury.  This mercury   


vapour is purged by nitrogen into a cold cell in an atomic absorption spectrometer or mercury analyser .  


Quantification is made by comparing absorbances to those of the calibration   standards.  Reference APHA 


3112/3500


AN312


Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.AN318


OC and OP Pesticides by GC-ECD: The determination of organochlorine (OC) and organophosphorus (OP) 


pesticides and polychlorinated biphenyls (PCBs) in soils, sludges and groundwater. (Based on USEPA methods 


3510, 3550, 8140 and 8080.)


AN400


Total Recoverable Hydrocarbons: Determination of Hydrocarbons by gas chromatography after a solvent 


extraction. Detection is by flame ionisation detector (FID) that produces an electronic signal in proportion to the 


combustible matter passing through it. Total Recoverable Hydrocarbons (TRH) are routinely reported as four 


alkane groupings based on the carbon chain length of the compounds: C6-C9, C10-C14, C15-C28 and C29-C36 


and in recognition of the NEPM 1999 (2013), >C10-C16 (F2), >C16-C34 (F3) and >C34-C40 (F4). F2 is reported 


directly and also corrected by subtracting Naphthalene ( from VOC method AN433) where available.


AN403


Additionally, the volatile C6-C9 fraction may be determined by a purge and trap technique and GC /MS because of 


the potential for volatiles loss. Total Petroleum Hydrocarbons (TPH) follows the same method of analysis after 


silica gel cleanup of the solvent extract. Aliphatic/Aromatic Speciation follows the same method of analysis after 


fractionation of the solvent extract over silica with differential polarity of the eluent solvents .


AN403


The GC/FID method is not well suited to the analysis of refined high boiling point materials (ie lubricating oils or 


greases) but is particularly suited for measuring diesel, kerosene and petrol if care to control volatility is taken. This 


method will detect naturally occurring hydrocarbons, lipids, animal fats, phenols and PAHs if they are present at 


sufficient levels, dependent on the use of specific cleanup /fractionation techniques. Reference USEPA 3510B, 


8015B.


AN403


(SVOCs) including OC, OP, PCB, Herbicides, PAH, Phthalates and Speciated Phenols (etc) in soils, sediments 


and waters are determined by GCMS/ECD technique following appropriate solvent extraction process (Based on 


USEPA 3500C and 8270D).


AN420


SVOC Compounds: Semi-Volatile Organic Compounds (SVOCs) including OC, OP, PCB, Herbicides, PAH, 


Phthalates and Speciated Phenols in soils, sediments and waters are determined by GCMS /ECD technique 


following appropriate solvent extraction process (Based on USEPA 3500C and 8270D).


AN420


VOCs and C6-C9/C6-C10 Hydrocarbons by GC-MS P&T: VOC`s are volatile organic compounds. The sample is 


presented to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with 


a Mass Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are 


processed directly. References: USEPA 5030B, 8020A, 8260.


AN433/AN434/AN410


VOCs and C6-C9 Hydrocarbons by GC-MS P&T: VOC`s are volatile organic compounds. The sample is presented 


to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with a Mass 


Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are processed 


directly. References: USEPA 5030B, 8020A, 8260.


AN433/AN434
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SE146996 R0METHOD SUMMARY


FOOTNOTES


*


**


NATA accreditation does not cover 


the performance of this service.


Indicative data, theoretical holding 


time exceeded.


-


NVL


IS


LNR


Not analysed.


Not validated.


Insufficient sample for analysis.


Sample listed, but not received.


Samples analysed as received.


Solid samples expressed on a dry weight basis.


Where "Total" analyte groups are reported (for example, Total PAHs, Total OC Pesticides) the total will be calculated as the sum of the individual 


analytes, with those analytes that are reported as <LOR being assumed to be zero. The summed (Total) limit of reporting is calcuated by summing 


the individual analyte LORs and dividing by two. For example, where 16 individual analytes are being summed and each has an LOR of 0.1 mg/kg, 


the "Totals" LOR will be 1.6 / 2 (0.8 mg/kg). Where only 2 analytes are being summed, the " Total" LOR will be the sum of those two LORs.


Some totals may not appear to add up because the total is rounded after adding up the raw values.


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


http://www.sgs.com.au/~/media/Local/Australia/Documents/Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20Plan.pdf


This document is issued, on the Client 's behalf, by the Company under its General Conditions of Service available on request and accessible at 


http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx . The Client's attention is drawn to the limitation of 


liability, indemnification and jurisdiction issues defined therein.


Any other holder of this document is advised that information contained hereon reflects the Company 's findings at the time of its intervention only 


and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to 


a transaction from exercising all their rights and obligations under the transaction documents.


This report must not be reproduced, except in full.


UOM


LOR


↑↓


Unit of Measure.


Limit of Reporting.


Raised/lowered Limit of 


Reporting.
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SE147977 R0ANALYTICAL RESULTS


VOC’s in Soil [AN433/AN434]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


Benzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Toluene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Ethylbenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


m/p-xylene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


o-xylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Total Xylenes* mg/kg 0.3 <0.3 <0.3 <0.3 <0.3 <0.3


Total BTEX mg/kg 0.6 <0.6 <0.6 <0.6 <0.6 <0.6


Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


Benzene mg/kg 0.1 <0.1


Toluene mg/kg 0.1 <0.1


Ethylbenzene mg/kg 0.1 <0.1


m/p-xylene mg/kg 0.2 <0.2


o-xylene mg/kg 0.1 <0.1


Total Xylenes* mg/kg 0.3 <0.3


Total BTEX mg/kg 0.6 <0.6


Naphthalene mg/kg 0.1 <0.1


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


Volatile Petroleum Hydrocarbons in Soil [AN433/AN434/AN410]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


TRH C6-C9 mg/kg 20 <20 <20 <20 <20 <20


Benzene (F0) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


TRH C6-C10 mg/kg 25 <25 <25 <25 <25 <25


TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25 <25 <25 <25


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


TRH C6-C9 mg/kg 20 <20


Benzene (F0) mg/kg 0.1 <0.1


TRH C6-C10 mg/kg 25 <25


TRH C6-C10 minus BTEX (F1) mg/kg 25 <25


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


TRH (Total Recoverable Hydrocarbons) in Soil [AN403]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


TRH C10-C14 mg/kg 20 <20 <20 <20 <20 <20


TRH C15-C28 mg/kg 45 <45 <45 <45 <45 <45


TRH C29-C36 mg/kg 45 <45 <45 <45 <45 <45


TRH C37-C40 mg/kg 100 <100 <100 <100 <100 <100


TRH >C10-C16 (F2) mg/kg 25 <25 <25 <25 <25 <25


TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25 <25 <25 <25 <25


TRH >C16-C34 (F3) mg/kg 90 <90 <90 <90 <90 <90


TRH >C34-C40 (F4) mg/kg 120 <120 <120 <120 <120 <120


TRH C10-C36 Total mg/kg 110 <110 <110 <110 <110 <110


TRH C10-C40 Total mg/kg 210 <210 <210 <210 <210 <210


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


TRH C10-C14 mg/kg 20 <20


TRH C15-C28 mg/kg 45 <45


TRH C29-C36 mg/kg 45 <45


TRH C37-C40 mg/kg 100 <100


TRH >C10-C16 (F2) mg/kg 25 <25


TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25


TRH >C16-C34 (F3) mg/kg 90 <90


TRH >C34-C40 (F4) mg/kg 120 <120


TRH C10-C36 Total mg/kg 110 <110


TRH C10-C40 Total mg/kg 210 <210


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


PAH (Polynuclear Aromatic Hydrocarbons) in Soil [AN420]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


2-methylnaphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


1-methylnaphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Phenanthrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Chrysene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(b&j)fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(k)fluoranthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(a)pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Benzo(ghi)perylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Carcinogenic PAHs, BaP TEQ <LOR=0 TEQ 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Carcinogenic PAHs, BaP TEQ <LOR=LOR TEQ (mg/kg) 0.3 <0.3 <0.3 <0.3 <0.3 <0.3


Carcinogenic PAHs, BaP TEQ <LOR=LOR/2 TEQ (mg/kg) 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Total PAH (18) mg/kg 0.8 <0.8 <0.8 <0.8 <0.8 <0.8


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


Naphthalene mg/kg 0.1 <0.1


2-methylnaphthalene mg/kg 0.1 <0.1


1-methylnaphthalene mg/kg 0.1 <0.1


Acenaphthylene mg/kg 0.1 <0.1


Acenaphthene mg/kg 0.1 <0.1


Fluorene mg/kg 0.1 <0.1


Phenanthrene mg/kg 0.1 <0.1


Anthracene mg/kg 0.1 <0.1


Fluoranthene mg/kg 0.1 <0.1


Pyrene mg/kg 0.1 <0.1


Benzo(a)anthracene mg/kg 0.1 <0.1


Chrysene mg/kg 0.1 <0.1


Benzo(b&j)fluoranthene mg/kg 0.1 <0.1


Benzo(k)fluoranthene mg/kg 0.1 <0.1


Benzo(a)pyrene mg/kg 0.1 <0.1


Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1


Dibenzo(a&h)anthracene mg/kg 0.1 <0.1


Benzo(ghi)perylene mg/kg 0.1 <0.1


Carcinogenic PAHs, BaP TEQ <LOR=0 TEQ 0.2 <0.2


Carcinogenic PAHs, BaP TEQ <LOR=LOR TEQ (mg/kg) 0.3 <0.3


Carcinogenic PAHs, BaP TEQ <LOR=LOR/2 TEQ (mg/kg) 0.2 <0.2


Total PAH (18) mg/kg 0.8 <0.8


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


OC Pesticides in Soil [AN400/AN420]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


Hexachlorobenzene (HCB) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Alpha BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Lindane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Heptachlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Aldrin mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Beta BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Delta BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Heptachlor epoxide mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


o,p'-DDE mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Alpha Endosulfan mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Gamma Chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Alpha Chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


trans-Nonachlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


p,p'-DDE mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Dieldrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Endrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


o,p'-DDD mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


o,p'-DDT mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Beta Endosulfan mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


p,p'-DDD mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


p,p'-DDT mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Endosulfan sulphate mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Endrin Aldehyde mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Methoxychlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Endrin Ketone mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Isodrin mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


Mirex mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


OC Pesticides in Soil [AN400/AN420]     Tested: 18/1/2016     (continued)


PARAMETER UOM LOR


W-3


SOIL


-


14/1/2016


SE147977.006


Hexachlorobenzene (HCB) mg/kg 0.1 <0.1


Alpha BHC mg/kg 0.1 <0.1


Lindane mg/kg 0.1 <0.1


Heptachlor mg/kg 0.1 <0.1


Aldrin mg/kg 0.1 <0.1


Beta BHC mg/kg 0.1 <0.1


Delta BHC mg/kg 0.1 <0.1


Heptachlor epoxide mg/kg 0.1 <0.1


o,p'-DDE mg/kg 0.1 <0.1


Alpha Endosulfan mg/kg 0.2 <0.2


Gamma Chlordane mg/kg 0.1 <0.1


Alpha Chlordane mg/kg 0.1 <0.1


trans-Nonachlor mg/kg 0.1 <0.1


p,p'-DDE mg/kg 0.1 <0.1


Dieldrin mg/kg 0.2 <0.2


Endrin mg/kg 0.2 <0.2


o,p'-DDD mg/kg 0.1 <0.1


o,p'-DDT mg/kg 0.1 <0.1


Beta Endosulfan mg/kg 0.2 <0.2


p,p'-DDD mg/kg 0.1 <0.1


p,p'-DDT mg/kg 0.1 <0.1


Endosulfan sulphate mg/kg 0.1 <0.1


Endrin Aldehyde mg/kg 0.1 <0.1


Methoxychlor mg/kg 0.1 <0.1


Endrin Ketone mg/kg 0.1 <0.1


Isodrin mg/kg 0.1 <0.1


Mirex mg/kg 0.1 <0.1


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


OP Pesticides in Soil [AN400/AN420]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


Dichlorvos mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5


Dimethoate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5


Diazinon (Dimpylate) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5


Fenitrothion mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Malathion mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Chlorpyrifos (Chlorpyrifos Ethyl) mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Parathion-ethyl (Parathion) mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Bromophos Ethyl mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Methidathion mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5


Ethion mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Azinphos-methyl (Guthion) mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


Dichlorvos mg/kg 0.5 <0.5


Dimethoate mg/kg 0.5 <0.5


Diazinon (Dimpylate) mg/kg 0.5 <0.5


Fenitrothion mg/kg 0.2 <0.2


Malathion mg/kg 0.2 <0.2


Chlorpyrifos (Chlorpyrifos Ethyl) mg/kg 0.2 <0.2


Parathion-ethyl (Parathion) mg/kg 0.2 <0.2


Bromophos Ethyl mg/kg 0.2 <0.2


Methidathion mg/kg 0.5 <0.5


Ethion mg/kg 0.2 <0.2


Azinphos-methyl (Guthion) mg/kg 0.2 <0.2


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


PCBs in Soil [AN400/AN420]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


Arochlor 1016 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1221 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1232 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1242 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1248 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1254 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1260 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1262 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Arochlor 1268 mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2


Total PCBs (Arochlors) mg/kg 1 <1 <1 <1 <1 <1


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


Arochlor 1016 mg/kg 0.2 <0.2


Arochlor 1221 mg/kg 0.2 <0.2


Arochlor 1232 mg/kg 0.2 <0.2


Arochlor 1242 mg/kg 0.2 <0.2


Arochlor 1248 mg/kg 0.2 <0.2


Arochlor 1254 mg/kg 0.2 <0.2


Arochlor 1260 mg/kg 0.2 <0.2


Arochlor 1262 mg/kg 0.2 <0.2


Arochlor 1268 mg/kg 0.2 <0.2


Total PCBs (Arochlors) mg/kg 1 <1


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


Total Recoverable Metals in Soil by ICPOES [AN040/AN320]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


Arsenic, As mg/kg 3 <3 <3 <3 <3 <3


Cadmium, Cd mg/kg 0.3 <0.3 <0.3 <0.3 <0.3 <0.3


Chromium, Cr mg/kg 0.3 4.6 3.2 5.0 2.0 2.1


Copper, Cu mg/kg 0.5 0.6 0.5 1.3 0.7 <0.5


Lead, Pb mg/kg 1 6 4 10 3 3


Nickel, Ni mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5


Zinc, Zn mg/kg 0.5 2.5 1.8 4.5 1.8 16


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


Arsenic, As mg/kg 3 <3


Cadmium, Cd mg/kg 0.3 <0.3


Chromium, Cr mg/kg 0.3 3.3


Copper, Cu mg/kg 0.5 1.3


Lead, Pb mg/kg 1 7


Nickel, Ni mg/kg 0.5 <0.5


Zinc, Zn mg/kg 0.5 4.8


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


Mercury in Soil [AN312]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


Mercury mg/kg 0.01 <0.01 <0.01 <0.01 <0.01 <0.01


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


Mercury mg/kg 0.01 <0.01


UOMPARAMETER LOR
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SE147977 R0ANALYTICAL RESULTS


Moisture Content [AN002]     Tested: 18/1/2016


Bor-1 Bor-1A Bor-2 Bor-5 Bor-7


SOIL SOIL SOIL SOIL SOIL


- - - - -


14/1/2016 14/1/2016 14/1/2016 14/1/2016 14/1/2016


SE147977.001 SE147977.002 SE147977.003 SE147977.004 SE147977.005


% Moisture %w/w 0.5 5.1 4.2 9.9 16 15


UOMPARAMETER LOR


W-3


SOIL


-


14/1/2016


SE147977.006


% Moisture %w/w 0.5 17


UOMPARAMETER LOR
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SE147977 R0METHOD SUMMARY


METHOD METHODOLOGY SUMMARY


The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating 


basin. After fully dry the sample is re-weighed. Samples such as sludge and sediment having high percentages of 


moisture will take some time in a drying oven for complete removal of water.


AN002


A portion of sample is digested with nitric acid to decompose organic matter and hydrochloric acid to complete the 


digestion of metals. The digest is then analysed by ICP OES with metals results reported on the dried sample 


basis. Based on USEPA method 200.8 and 6010C.


AN040/AN320


A portion of sample is digested with Nitric acid to decompose organic matter and Hydrochloric acid to complete the 


digestion of metals and then filtered for analysis by ASS or ICP as per USEPA Method 200.8.


AN040


Mercury by Cold Vapour AAS in Soils: After digestion with nitric acid, hydrogen peroxide and hydrochloric acid , 


mercury ions are   reduced by stannous chloride reagent in acidic solution to elemental mercury.  This mercury   


vapour is purged by nitrogen into a cold cell in an atomic absorption spectrometer or mercury analyser .  


Quantification is made by comparing absorbances to those of the calibration   standards.  Reference APHA 


3112/3500


AN312


OC and OP Pesticides by GC-ECD: The determination of organochlorine (OC) and organophosphorus (OP) 


pesticides and polychlorinated biphenyls (PCBs) in soils, sludges and groundwater. (Based on USEPA methods 


3510, 3550, 8140 and 8080.)


AN400


Total Recoverable Hydrocarbons: Determination of Hydrocarbons by gas chromatography after a solvent 


extraction. Detection is by flame ionisation detector (FID) that produces an electronic signal in proportion to the 


combustible matter passing through it. Total Recoverable Hydrocarbons (TRH) are routinely reported as four 


alkane groupings based on the carbon chain length of the compounds: C6-C9, C10-C14, C15-C28 and C29-C36 


and in recognition of the NEPM 1999 (2013), >C10-C16 (F2), >C16-C34 (F3) and >C34-C40 (F4). F2 is reported 


directly and also corrected by subtracting Naphthalene ( from VOC method AN433) where available.


AN403


Additionally, the volatile C6-C9 fraction may be determined by a purge and trap technique and GC /MS because of 


the potential for volatiles loss. Total Petroleum Hydrocarbons (TPH) follows the same method of analysis after 


silica gel cleanup of the solvent extract. Aliphatic/Aromatic Speciation follows the same method of analysis after 


fractionation of the solvent extract over silica with differential polarity of the eluent solvents .


AN403


The GC/FID method is not well suited to the analysis of refined high boiling point materials (ie lubricating oils or 


greases) but is particularly suited for measuring diesel, kerosene and petrol if care to control volatility is taken. This 


method will detect naturally occurring hydrocarbons, lipids, animal fats, phenols and PAHs if they are present at 


sufficient levels, dependent on the use of specific cleanup /fractionation techniques. Reference USEPA 3510B, 


8015B.


AN403


(SVOCs) including OC, OP, PCB, Herbicides, PAH, Phthalates and Speciated Phenols (etc) in soils, sediments 


and waters are determined by GCMS/ECD technique following appropriate solvent extraction process (Based on 


USEPA 3500C and 8270D).


AN420


SVOC Compounds: Semi-Volatile Organic Compounds (SVOCs) including OC, OP, PCB, Herbicides, PAH, 


Phthalates and Speciated Phenols in soils, sediments and waters are determined by GCMS /ECD technique 


following appropriate solvent extraction process (Based on USEPA 3500C and 8270D).


AN420


VOCs and C6-C9/C6-C10 Hydrocarbons by GC-MS P&T: VOC`s are volatile organic compounds. The sample is 


presented to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with 


a Mass Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are 


processed directly. References: USEPA 5030B, 8020A, 8260.


AN433/AN434/AN410


VOCs and C6-C9 Hydrocarbons by GC-MS P&T: VOC`s are volatile organic compounds. The sample is presented 


to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with a Mass 


Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are processed 


directly. References: USEPA 5030B, 8020A, 8260.


AN433/AN434
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SE147977 R0FOOTNOTES


FOOTNOTES


*


**


NATA accreditation does not cover 


the performance of this service.


Indicative data, theoretical holding 


time exceeded.


-


NVL


IS


LNR


Not analysed.


Not validated.


Insufficient sample for analysis.


Sample listed, but not received.


Samples analysed as received.


Solid samples expressed on a dry weight basis.


Where "Total" analyte groups are reported (for example, Total PAHs, Total OC Pesticides) the total will be calculated as the sum of the individual 


analytes, with those analytes that are reported as <LOR being assumed to be zero. The summed (Total) limit of reporting is calculated by summing 


the individual analyte LORs and dividing by two. For example, where 16 individual analytes are being summed and each has an LOR of 0.1 mg/kg, 


the "Totals" LOR will be 1.6 / 2 (0.8 mg/kg). Where only 2 analytes are being summed, the " Total" LOR will be the sum of those two LORs.


Some totals may not appear to add up because the total is rounded after adding up the raw values.


If reported, measurement uncertainty follow the ± sign after the analytical result and is expressed as the expanded uncertainty calculated using a 


coverage factor of 2, providing a level of confidence of approximately 95%, unless stated otherwise in the comments section of this report.


Results reported for samples tested under test methods with codes starting with ARS -SOP, radionuclide or gross radioactivity concentrations are 


expressed in becquerel (Bq) per unit of mass or volume or per wipe as stated on the report. Becquerel is the SI unit for activity and equals one 


nuclear transformation per second.


Note that in terms of units of radioactivity:


a. 1 Bq is equivalent to 27 pCi


b. 37 MBq is equivalent to 1 mCi


For results reported for samples tested under test methods with codes starting with ARS -SOP, less than (<) values indicate the detection limit for 


each radionuclide or parameter for the measurement system used. The respective detection limits have been calculated in accordance with ISO 


11929.


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


http://www.sgs.com.au/~/media/Local/Australia/Documents/Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20Plan.pdf


This document is issued, on the Client 's behalf, by the Company under its General Conditions of Service available on request and accessible at 


http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx . The Client's attention is drawn to the limitation of 


liability, indemnification and jurisdiction issues defined therein.


Any other holder of this document is advised that information contained hereon reflects the Company 's findings at the time of its intervention only 


and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to 


a transaction from exercising all their rights and obligations under the transaction documents.


This report must not be reproduced, except in full.


UOM


LOR


↑↓


Unit of Measure.


Limit of Reporting.


Raised/lowered Limit of 


Reporting.
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CERTIFICATE OF ANALYSIS 138983


Client:


DLA Environmental Services Pty Ltd (Maitland)


42B Church St


Maitland


NSW 2320


Attention: Stephen Challinor


Sample log in details:


Your Reference: DLH1188 - Wallarah 


No. of samples: 1 soil


Date samples received / completed instructions received 11/12/15 / 11/12/15


 


Analysis Details:


Please refer to the following pages for results, methodology summary and quality control data.


Samples were analysed as received from the client. Results relate specifically to the samples as received.


Results are reported on a dry weight basis for solids and on an as received basis for other matrices.


Please refer to the last page of this report for any comments relating to the results.


Report Details:


Date results requested by: / Issue Date: 18/12/15 / 16/12/15


Date of Preliminary Report: Not Issued


NATA accreditation number 2901. This document shall not be reproduced except in full.


Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.


Results Approved By:
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Client Reference: DLH1188 - Wallarah 


vTRH(C6-C10)/BTEXN in Soil 


Our Reference: UNITS 138983-1


Your Reference ------------- W1-B


Date Sampled ------------ 08/12/2015


Type of sample soil


Date extracted - 14/12/2015 


Date analysed - 15/12/2015 


TRH C6 - C9 mg/kg <25 


TRH C6 - C10 mg/kg <25 


vTPH C6 - C10 less BTEX (F1) mg/kg <25 


Benzene mg/kg <0.2 


Toluene mg/kg <0.5 


Ethylbenzene mg/kg <1 


m+p-xylene mg/kg <2 


o-Xylene mg/kg <1 


naphthalene mg/kg <1 


Surrogate aaa-Trifluorotoluene % 98 
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Client Reference: DLH1188 - Wallarah 


svTRH (C10-C40) in Soil 


Our Reference: UNITS 138983-1


Your Reference ------------- W1-B


Date Sampled ------------ 08/12/2015


Type of sample soil


Date extracted - 14/12/2015 


Date analysed - 15/12/2015 


TRH C10 - C14 mg/kg <50 


TRH C15 - C28 mg/kg <100 


TRH C29 - C36 mg/kg <100 


TRH >C10-C16 mg/kg <50 


TRH >C10 - C16 less Naphthalene 


(F2)


mg/kg <50 


TRH >C16-C34 mg/kg <100 


TRH >C34-C40 mg/kg <100 


Surrogate o-Terphenyl % 89 


Page 3 of  16Envirolab Reference: 138983


Revision No:                R 00







Client Reference: DLH1188 - Wallarah 


PAHs in Soil 


Our Reference: UNITS 138983-1


Your Reference ------------- W1-B


Date Sampled ------------ 08/12/2015


Type of sample soil


Date extracted - 14/12/2015 


Date analysed - 15/12/2015 


Naphthalene mg/kg <0.1 


Acenaphthylene mg/kg <0.1 


Acenaphthene mg/kg <0.1 


Fluorene mg/kg <0.1 


Phenanthrene mg/kg <0.1 


Anthracene mg/kg <0.1 


Fluoranthene mg/kg <0.1 


Pyrene mg/kg <0.1 


Benzo(a)anthracene mg/kg <0.1 


Chrysene mg/kg <0.1 


Benzo(b,j+k)fluoranthene mg/kg <0.2 


Benzo(a)pyrene mg/kg <0.05 


Indeno(1,2,3-c,d)pyrene mg/kg <0.1 


Dibenzo(a,h)anthracene mg/kg <0.1 


Benzo(g,h,i)perylene mg/kg <0.1 


Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 


Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 


Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 


Total Positive PAHs mg/kg NIL (+)VE 


Surrogate p-Terphenyl-d14 % 96 
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Client Reference: DLH1188 - Wallarah 


Organochlorine Pesticides in soil


Our Reference: UNITS 138983-1


Your Reference ------------- W1-B


Date Sampled ------------ 08/12/2015


Type of sample soil


Date extracted - 14/12/2015 


Date analysed - 14/12/2015 


HCB mg/kg <0.1 


alpha-BHC mg/kg <0.1 


gamma-BHC mg/kg <0.1 


beta-BHC mg/kg <0.1 


Heptachlor mg/kg <0.1 


delta-BHC mg/kg <0.1 


Aldrin mg/kg <0.1 


Heptachlor Epoxide mg/kg <0.1 


gamma-Chlordane mg/kg <0.1 


alpha-chlordane mg/kg <0.1 


Endosulfan I mg/kg <0.1 


pp-DDE mg/kg <0.1 


Dieldrin mg/kg <0.1 


Endrin mg/kg <0.1 


pp-DDD mg/kg <0.1 


Endosulfan II mg/kg <0.1 


pp-DDT mg/kg <0.1 


Endrin Aldehyde mg/kg <0.1 


Endosulfan Sulphate mg/kg <0.1 


Methoxychlor mg/kg <0.1 


Surrogate TCMX % 84 
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Client Reference: DLH1188 - Wallarah 


Organophosphorus Pesticides 


Our Reference: UNITS 138983-1


Your Reference ------------- W1-B


Date Sampled ------------ 08/12/2015


Type of sample soil


Date extracted - 14/12/2015 


Date analysed - 14/12/2015 


Azinphos-methyl (Guthion) mg/kg <0.1 


Bromophos-ethyl mg/kg <0.1 


Chlorpyriphos mg/kg <0.1 


Chlorpyriphos-methyl mg/kg <0.1 


Diazinon mg/kg <0.1 


Dichlorvos mg/kg <0.1 


Dimethoate mg/kg <0.1 


Ethion mg/kg <0.1 


Fenitrothion mg/kg <0.1 


Malathion mg/kg <0.1 


Parathion mg/kg <0.1 


Ronnel mg/kg <0.1 


Surrogate TCMX % 84 
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Client Reference: DLH1188 - Wallarah 


PCBs in Soil


Our Reference: UNITS 138983-1


Your Reference ------------- W1-B


Date Sampled ------------ 08/12/2015


Type of sample soil


Date extracted - 14/12/2015 


Date analysed - 14/12/2015 


Aroclor 1016 mg/kg <0.1 


Aroclor 1221 mg/kg <0.1 


Aroclor 1232 mg/kg <0.1 


Aroclor 1242 mg/kg <0.1 


Aroclor 1248 mg/kg <0.1 


Aroclor 1254 mg/kg <0.1 


Aroclor 1260 mg/kg <0.1 


Surrogate TCLMX % 84 
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Client Reference: DLH1188 - Wallarah 


Acid Extractable metals in soil


Our Reference: UNITS 138983-1


Your Reference ------------- W1-B


Date Sampled ------------ 08/12/2015


Type of sample soil


Date prepared - 14/12/2015 


Date analysed - 14/12/2015 


Arsenic mg/kg <4 


Cadmium mg/kg <0.4 


Chromium mg/kg 6 


Copper mg/kg 19 


Lead mg/kg 27 


Mercury mg/kg <0.1 


Nickel mg/kg 3 


Zinc mg/kg 67 
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Client Reference: DLH1188 - Wallarah 


Moisture 


Our Reference: UNITS 138983-1


Your Reference ------------- W1-B


Date Sampled ------------ 08/12/2015


Type of sample soil


Date prepared - 14/12/2015 


Date analysed - 15/12/2015 


Moisture % 2.9 
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Client Reference: DLH1188 - Wallarah 


Method ID Methodology Summary


  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 


Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 


Guideline on Investigation Levels for Soil and Groundwater.


 


  Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 


 


  Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 


GC-FID. 


F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater 


(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.


 


  Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 


GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 


2013.


For soil results:-


1. ‘TEQ PQL’ values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the 


most conservative approach and can give false positive TEQs given that PAHs that contribute to the TEQ 


calculation may not be present. 


2. ‘TEQ zero’ values are assuming all contributing PAHs reported as <PQL are zero. This is the least 


conservative approach and is more susceptible to false negative TEQs when PAHs that contribute to the TEQ 


calculation are present but below PQL.


3. ‘TEQ half PQL’ values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. 


Hence a mid-point between the most and least conservative approaches above.


Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PAHs" is 


simply a sum of the positive individual PAHs.


 


  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC with dual ECD's.


 


  Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC with dual ECD's.


 


  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC-ECD.


 


  Metals-020 ICP-


AES


Determination of various metals by ICP-AES. 


 


  Metals-021 CV-


AAS


Determination of Mercury by Cold Vapour AAS. 


 


  Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.
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Client Reference: DLH1188 - Wallarah 


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


vTRH(C6-C10)/BTEXN in 


Soil 


Base ll Duplicate ll %RPD


Date extracted - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


Date analysed - 15/12/2


015


[NT] [NT] LCS-2 15/12/2015


TRH C6 - C9 mg/kg 25 Org-016 <25 [NT] [NT] LCS-2 108%


TRH C6 - C10 mg/kg 25 Org-016 <25 [NT] [NT] LCS-2 108%


Benzene mg/kg 0.2 Org-016 <0.2 [NT] [NT] LCS-2 95%


Toluene mg/kg 0.5 Org-016 <0.5 [NT] [NT] LCS-2 103%


Ethylbenzene mg/kg 1 Org-016 <1 [NT] [NT] LCS-2 114%


m+p-xylene mg/kg 2 Org-016 <2 [NT] [NT] LCS-2 115%


o-Xylene mg/kg 1 Org-016 <1 [NT] [NT] LCS-2 113%


naphthalene mg/kg 1 Org-014 <1 [NT] [NT] [NR] [NR]


Surrogate aaa-


Trifluorotoluene


% Org-016 101 [NT] [NT] LCS-2 104%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


svTRH (C10-C40) in Soil Base ll Duplicate ll %RPD


Date extracted - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


Date analysed - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


TRH C10 - C14 mg/kg 50 Org-003 <50 [NT] [NT] LCS-2 106%


TRH C15 - C28 mg/kg 100 Org-003 <100 [NT] [NT] LCS-2 91%


TRH C29 - C36 mg/kg 100 Org-003 <100 [NT] [NT] LCS-2 80%


TRH >C10-C16 mg/kg 50 Org-003 <50 [NT] [NT] LCS-2 106%


TRH >C16-C34 mg/kg 100 Org-003 <100 [NT] [NT] LCS-2 91%


TRH >C34-C40 mg/kg 100 Org-003 <100 [NT] [NT] LCS-2 80%


Surrogate o-Terphenyl % Org-003 83 [NT] [NT] LCS-2 111%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PAHs in Soil Base ll Duplicate ll %RPD


Date extracted - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


Date analysed - 15/12/2


015


[NT] [NT] LCS-2 15/12/2015


Naphthalene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-2 114%


Acenaphthylene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]


Acenaphthene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]


Fluorene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-2 123%


Phenanthrene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-2 103%


Anthracene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]


Fluoranthene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-2 104%


Pyrene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-2 109%


Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]


Chrysene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-2 117%


Benzo(b,j+k)


fluoranthene 


mg/kg 0.2 Org-012 <0.2 [NT] [NT] [NR] [NR]
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Client Reference: DLH1188 - Wallarah 


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PAHs in Soil Base ll Duplicate ll %RPD


Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 [NT] [NT] LCS-2 104%


Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]


Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]


Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]


Surrogate p-Terphenyl-


d14 


% Org-012 91 [NT] [NT] LCS-2 112%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Organochlorine 


Pesticides in soil


Base ll Duplicate ll %RPD


Date extracted - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


Date analysed - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


HCB mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


alpha-BHC mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 79%


gamma-BHC mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


beta-BHC mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 76%


Heptachlor mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 71%


delta-BHC mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


Aldrin mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 91%


Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 90%


gamma-Chlordane mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


alpha-chlordane mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


Endosulfan I mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


pp-DDE mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 90%


Dieldrin mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 91%


Endrin mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 94%


pp-DDD mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 83%


Endosulfan II mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


pp-DDT mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 60%


Methoxychlor mg/kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]


Surrogate TCMX % Org-005 87 [NT] [NT] LCS-2 106%
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Client Reference: DLH1188 - Wallarah 


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Organophosphorus 


Pesticides 


Base ll Duplicate ll %RPD


Date extracted - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


Date analysed - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


Azinphos-methyl 


(Guthion) 


mg/kg 0.1 Org-008 <0.1 [NT] [NT] [NR] [NR]


Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 [NT] [NT] [NR] [NR]


Chlorpyriphos mg/kg 0.1 Org-008 <0.1 [NT] [NT] LCS-2 88%


Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 [NT] [NT] [NR] [NR]


Diazinon mg/kg 0.1 Org-008 <0.1 [NT] [NT] [NR] [NR]


Dichlorvos mg/kg 0.1 Org-008 <0.1 [NT] [NT] LCS-2 71%


Dimethoate mg/kg 0.1 Org-008 <0.1 [NT] [NT] [NR] [NR]


Ethion mg/kg 0.1 Org-008 <0.1 [NT] [NT] LCS-2 99%


Fenitrothion mg/kg 0.1 Org-008 <0.1 [NT] [NT] LCS-2 91%


Malathion mg/kg 0.1 Org-008 <0.1 [NT] [NT] LCS-2 77%


Parathion mg/kg 0.1 Org-008 <0.1 [NT] [NT] LCS-2 86%


Ronnel mg/kg 0.1 Org-008 <0.1 [NT] [NT] LCS-2 95%


Surrogate TCMX % Org-008 87 [NT] [NT] LCS-2 106%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PCBs in Soil Base ll Duplicate ll %RPD


Date extracted - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


Date analysed - 14/12/2


015


[NT] [NT] LCS-2 14/12/2015


Aroclor 1016 mg/kg 0.1 Org-006 <0.1 [NT] [NT] [NR] [NR]


Aroclor 1221 mg/kg 0.1 Org-006 <0.1 [NT] [NT] [NR] [NR]


Aroclor 1232 mg/kg 0.1 Org-006 <0.1 [NT] [NT] [NR] [NR]


Aroclor 1242 mg/kg 0.1 Org-006 <0.1 [NT] [NT] [NR] [NR]


Aroclor 1248 mg/kg 0.1 Org-006 <0.1 [NT] [NT] [NR] [NR]


Aroclor 1254 mg/kg 0.1 Org-006 <0.1 [NT] [NT] LCS-2 102%


Aroclor 1260 mg/kg 0.1 Org-006 <0.1 [NT] [NT] [NR] [NR]


Surrogate TCLMX % Org-006 87 [NT] [NT] LCS-2 85%
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Client Reference: DLH1188 - Wallarah 


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Acid Extractable metals 


in soil


Base ll Duplicate ll %RPD


Date prepared - 14/12/2


015


[NT] [NT] LCS-3 14/12/2015


Date analysed - 14/12/2


015


[NT] [NT] LCS-3 14/12/2015


Arsenic mg/kg 4 Metals-020 


ICP-AES


<4 [NT] [NT] LCS-3 107%


Cadmium mg/kg 0.4 Metals-020 


ICP-AES


<0.4 [NT] [NT] LCS-3 101%


Chromium mg/kg 1 Metals-020 


ICP-AES


<1 [NT] [NT] LCS-3 103%


Copper mg/kg 1 Metals-020 


ICP-AES


<1 [NT] [NT] LCS-3 107%


Lead mg/kg 1 Metals-020 


ICP-AES


<1 [NT] [NT] LCS-3 101%


Mercury mg/kg 0.1 Metals-021 


CV-AAS


<0.1 [NT] [NT] LCS-3 104%


Nickel mg/kg 1 Metals-020 


ICP-AES


<1 [NT] [NT] LCS-3 99%


Zinc mg/kg 1 Metals-020 


ICP-AES


<1 [NT] [NT] LCS-3 98%
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Client Reference: DLH1188 - Wallarah 


Report Comments:


 


Asbestos ID was analysed by Approved Identifier: Not applicable for this job


Asbestos ID was authorised by Approved Signatory: Not applicable for this job


INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested


NR: Test not required RPD: Relative Percent Difference NA: Test not required


<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: DLH1188 - Wallarah 


Quality Control Definitions


Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 


glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 


Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample


selected should be one where the analyte concentration is easily measurable. 


Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 


spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 


LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank


sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 


Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds


which are similar to the analyte of interest, however are not expected to be found in real samples.


Laboratory Acceptance Criteria


Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency


to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix


spike recoveries for the batch were within the laboratory acceptance criteria.


Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 


during sample extraction.


Spikes for Physical and Aggregate Tests are not applicable.


For VOCs in water samples, three vials are required for duplicate or spike analysis.


Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.


Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%


for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics 


and speciated phenols is acceptable.


In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples 


respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.


When samples are received where certain analytes are outside of recommended technical holding times (THTs), 


the analysis has proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse 


within the THT or as soon as practicable.


Where sampling dates are not provided, Envirolab are not in a position to comment on the validity


of the analysis where recommended technical holding times may have been breached.
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CERTIFICATE OF ANALYSIS 138021


Client:


DLA Environmental Services Pty Ltd (Maitland)


42B Church St


Maitland


NSW 2320


Attention: Stephen Challinor


Sample log in details:


Your Reference: DLH1188 - Wallarah Addendum


No. of samples: 2 waters 13 soils


Date samples received / completed instructions received 26/11/15 / 26/11/15


This report replaces the R00 due to changes in  project's ID.


Analysis Details:


Please refer to the following pages for results, methodology summary and quality control data.


Samples were analysed as received from the client. Results relate specifically to the samples as received.


Results are reported on a dry weight basis for solids and on an as received basis for other matrices.


Please refer to the last page of this report for any comments relating to the results.


Report Details:


Date results requested by: / Issue Date: 27/11/15 / 30/11/15


Date of Preliminary Report: Not Issued


NATA accreditation number 2901. This document shall not be reproduced except in full.


Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.


Results Approved By:
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Client Reference: DLH1188 - Wallarah Addendum


vTRH(C6-C10)/BTEXN in Soil 


Our Reference: UNITS 138021-1 138021-2 138021-3 138021-4 138021-5


Your Reference ------------- S2 S3 S4 S5-


AUTOMOTIVE


CR-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 27/11/2015 27/11/2015 27/11/2015 


TRH C6 - C9 mg/kg <25 <25 <25 <25 <25 


TRH C6 - C10 mg/kg <25 <25 <25 <25 <25 


vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 <25 <25 <25 


Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 


Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Ethylbenzene mg/kg <1 <1 <1 <1 <1 


m+p-xylene mg/kg <2 <2 <2 <2 <2 


o-Xylene mg/kg <1 <1 <1 <1 <1 


naphthalene mg/kg <1 <1 <1 <1 <1 


Surrogate aaa-Trifluorotoluene % 103 83 75 81 79 


vTRH(C6-C10)/BTEXN in Soil 


Our Reference: UNITS 138021-6 138021-7 138021-8 138021-10 138021-11


Your Reference ------------- CR-2 CR-3 CR-4 CR-Sed-1 CR-Sed-2


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 27/11/2015 27/11/2015 27/11/2015 


TRH C6 - C9 mg/kg <25 <25 <25 <25 <25 


TRH C6 - C10 mg/kg <25 <25 <25 <25 <25 


vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 <25 <25 <25 


Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 


Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Ethylbenzene mg/kg <1 <1 <1 <1 <1 


m+p-xylene mg/kg <2 <2 <2 <2 <2 


o-Xylene mg/kg <1 <1 <1 <1 <1 


naphthalene mg/kg <1 <1 <1 <1 <1 


Surrogate aaa-Trifluorotoluene % 73 83 83 71 74 
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Client Reference: DLH1188 - Wallarah Addendum


vTRH(C6-C10)/BTEXN in Soil 


Our Reference: UNITS 138021-14 138021-15


Your Reference ------------- Trip Spike Trip Blank


Date Sampled ------------ 23/11/2015 23/11/2015


Type of sample soil soil


Date extracted - 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 


TRH C6 - C9 mg/kg [NA] <25 


TRH C6 - C10 mg/kg [NA] <25 


vTPH C6 - C10 less BTEX (F1) mg/kg [NA] <25 


Benzene mg/kg 101% <0.2 


Toluene mg/kg 102% <0.5 


Ethylbenzene mg/kg 104% <1 


m+p-xylene mg/kg 104% <2 


o-Xylene mg/kg 105% <1 


naphthalene mg/kg NT <1 


Surrogate aaa-Trifluorotoluene % 83 85 
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Client Reference: DLH1188 - Wallarah Addendum


svTRH (C10-C40) in Soil 


Our Reference: UNITS 138021-1 138021-2 138021-3 138021-4 138021-5


Your Reference ------------- S2 S3 S4 S5-


AUTOMOTIVE


CR-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 27/11/2015 27/11/2015 27/11/2015 


TRH C10 - C14 mg/kg <50 <50 <50 <50 <50 


TRH C15 - C28 mg/kg <100 <100 <100 120 <100 


TRH C29 - C36 mg/kg <100 <100 <100 280 <100 


TRH >C10-C16 mg/kg <50 <50 <50 <50 <50 


TRH >C10 - C16 less Naphthalene 


(F2)


mg/kg <50 <50 <50 <50 <50 


TRH >C16-C34 mg/kg <100 <100 <100 310 <100 


TRH >C34-C40 mg/kg <100 <100 <100 210 <100 


Surrogate o-Terphenyl % 79 78 78 82 79 


svTRH (C10-C40) in Soil 


Our Reference: UNITS 138021-6 138021-7 138021-8 138021-10 138021-11


Your Reference ------------- CR-2 CR-3 CR-4 CR-Sed-1 CR-Sed-2


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 27/11/2015 27/11/2015 27/11/2015 


TRH C10 - C14 mg/kg <50 <50 <50 <50 <50 


TRH C15 - C28 mg/kg <100 <100 <100 <100 <100 


TRH C29 - C36 mg/kg <100 <100 380 <100 <100 


TRH >C10-C16 mg/kg <50 <50 <50 <50 <50 


TRH >C10 - C16 less Naphthalene 


(F2)


mg/kg <50 <50 <50 <50 <50 


TRH >C16-C34 mg/kg <100 <100 270 <100 <100 


TRH >C34-C40 mg/kg <100 <100 440 <100 <100 


Surrogate o-Terphenyl % 78 84 80 78 77 


Page 4 of  35Envirolab Reference: 138021


Revision No:                R 01







Client Reference: DLH1188 - Wallarah Addendum


svTRH (C10-C40) in Soil 


Our Reference: UNITS 138021-15


Your Reference ------------- Trip Blank


Date Sampled ------------ 23/11/2015


Type of sample soil


Date extracted - 26/11/2015 


Date analysed - 27/11/2015 


TRH C10 - C14 mg/kg <50 


TRH C15 - C28 mg/kg <100 


TRH C29 - C36 mg/kg <100 


TRH >C10-C16 mg/kg <50 


TRH >C10 - C16 less Naphthalene 


(F2)


mg/kg <50 


TRH >C16-C34 mg/kg <100 


TRH >C34-C40 mg/kg <100 


Surrogate o-Terphenyl % 76 
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Client Reference: DLH1188 - Wallarah Addendum


PAHs in Soil 


Our Reference: UNITS 138021-1 138021-2 138021-3 138021-4 138021-5


Your Reference ------------- S2 S3 S4 S5-


AUTOMOTIVE


CR-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Fluoranthene mg/kg <0.1 <0.1 <0.1 0.1 <0.1 


Pyrene mg/kg <0.1 <0.1 <0.1 0.1 <0.1 


Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Benzo(b,j+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 


Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 


Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Total Positive PAHs mg/kg NIL (+)VE NIL (+)VE NIL (+)VE 0.25 NIL (+)VE 


Surrogate p-Terphenyl-d14 % 97 90 94 91 93 
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Client Reference: DLH1188 - Wallarah Addendum


PAHs in Soil 


Our Reference: UNITS 138021-6 138021-7 138021-8 138021-9 138021-10


Your Reference ------------- CR-2 CR-3 CR-4 CR-Bitumen CR-Sed-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Benzo(b,j+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 


Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 


Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Total Positive PAHs mg/kg NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 


Surrogate p-Terphenyl-d14 % 93 97 97 88 100 
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Client Reference: DLH1188 - Wallarah Addendum


PAHs in Soil 


Our Reference: UNITS 138021-11


Your Reference ------------- CR-Sed-2


Date Sampled ------------ 24/11/2015


Type of sample soil


Date extracted - 26/11/2015 


Date analysed - 26/11/2015 


Naphthalene mg/kg <0.1 


Acenaphthylene mg/kg <0.1 


Acenaphthene mg/kg <0.1 


Fluorene mg/kg <0.1 


Phenanthrene mg/kg <0.1 


Anthracene mg/kg <0.1 


Fluoranthene mg/kg <0.1 


Pyrene mg/kg <0.1 


Benzo(a)anthracene mg/kg <0.1 


Chrysene mg/kg <0.1 


Benzo(b,j+k)fluoranthene mg/kg <0.2 


Benzo(a)pyrene mg/kg <0.05 


Indeno(1,2,3-c,d)pyrene mg/kg <0.1 


Dibenzo(a,h)anthracene mg/kg <0.1 


Benzo(g,h,i)perylene mg/kg <0.1 


Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 


Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 


Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 


Total Positive PAHs mg/kg NIL (+)VE 


Surrogate p-Terphenyl-d14 % 92 
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Client Reference: DLH1188 - Wallarah Addendum


Organochlorine Pesticides in soil


Our Reference: UNITS 138021-2 138021-5 138021-6 138021-8 138021-10


Your Reference ------------- S3 CR-1 CR-2 CR-4 CR-Sed-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endosulfan I mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endosulfan II mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Surrogate TCMX % 106 100 105 103 102 
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Client Reference: DLH1188 - Wallarah Addendum


Organochlorine Pesticides in soil


Our Reference: UNITS 138021-11


Your Reference ------------- CR-Sed-2


Date Sampled ------------ 24/11/2015


Type of sample soil


Date extracted - 26/11/2015 


Date analysed - 26/11/2015 


HCB mg/kg <0.1 


alpha-BHC mg/kg <0.1 


gamma-BHC mg/kg <0.1 


beta-BHC mg/kg <0.1 


Heptachlor mg/kg <0.1 


delta-BHC mg/kg <0.1 


Aldrin mg/kg <0.1 


Heptachlor Epoxide mg/kg <0.1 


gamma-Chlordane mg/kg <0.1 


alpha-chlordane mg/kg <0.1 


Endosulfan I mg/kg <0.1 


pp-DDE mg/kg <0.1 


Dieldrin mg/kg <0.1 


Endrin mg/kg <0.1 


pp-DDD mg/kg <0.1 


Endosulfan II mg/kg <0.1 


pp-DDT mg/kg <0.1 


Endrin Aldehyde mg/kg <0.1 


Endosulfan Sulphate mg/kg <0.1 


Methoxychlor mg/kg <0.1 


Surrogate TCMX % 101 
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Client Reference: DLH1188 - Wallarah Addendum


Organophosphorus Pesticides 


Our Reference: UNITS 138021-2 138021-5 138021-6 138021-8 138021-10


Your Reference ------------- S3 CR-1 CR-2 CR-4 CR-Sed-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Azinphos-methyl (Guthion) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Dichlorvos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Malathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Parathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Surrogate TCMX % 106 100 105 103 102 


Organophosphorus Pesticides 


Our Reference: UNITS 138021-11


Your Reference ------------- CR-Sed-2


Date Sampled ------------ 24/11/2015


Type of sample soil


Date extracted - 26/11/2015 


Date analysed - 26/11/2015 


Azinphos-methyl (Guthion) mg/kg <0.1 


Bromophos-ethyl mg/kg <0.1 


Chlorpyriphos mg/kg <0.1 


Chlorpyriphos-methyl mg/kg <0.1 


Diazinon mg/kg <0.1 


Dichlorvos mg/kg <0.1 


Dimethoate mg/kg <0.1 


Ethion mg/kg <0.1 


Fenitrothion mg/kg <0.1 


Malathion mg/kg <0.1 


Parathion mg/kg <0.1 


Ronnel mg/kg <0.1 


Surrogate TCMX % 101 
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Client Reference: DLH1188 - Wallarah Addendum


PCBs in Soil


Our Reference: UNITS 138021-2 138021-5 138021-6 138021-8 138021-10


Your Reference ------------- S3 CR-1 CR-2 CR-4 CR-Sed-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date extracted - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Aroclor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Aroclor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Aroclor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Aroclor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Aroclor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Aroclor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Aroclor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Surrogate TCLMX % 106 100 105 103 102 


PCBs in Soil


Our Reference: UNITS 138021-11


Your Reference ------------- CR-Sed-2


Date Sampled ------------ 24/11/2015


Type of sample soil


Date extracted - 26/11/2015 


Date analysed - 26/11/2015 


Aroclor 1016 mg/kg <0.1 


Aroclor 1221 mg/kg <0.1 


Aroclor 1232 mg/kg <0.1 


Aroclor 1242 mg/kg <0.1 


Aroclor 1248 mg/kg <0.1 


Aroclor 1254 mg/kg <0.1 


Aroclor 1260 mg/kg <0.1 


Surrogate TCLMX % 101 
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Client Reference: DLH1188 - Wallarah Addendum


Acid Extractable metals in soil


Our Reference: UNITS 138021-1 138021-2 138021-3 138021-4 138021-5


Your Reference ------------- S2 S3 S4 S5-


AUTOMOTIVE


CR-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date prepared - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Arsenic mg/kg <4 <4 <4 <4 <4 


Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 


Chromium mg/kg 14 3 12 19 6 


Copper mg/kg 2 2 <1 31,000 3 


Lead mg/kg 12 9 7 200 5 


Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Nickel mg/kg 2 1 <1 18 1 


Zinc mg/kg 21 22 5 1,900 22 


Acid Extractable metals in soil


Our Reference: UNITS 138021-6 138021-7 138021-8 138021-10 138021-11


Your Reference ------------- CR-2 CR-3 CR-4 CR-Sed-1 CR-Sed-2


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date prepared - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Arsenic mg/kg <4 6 <4 14 4 


Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 


Chromium mg/kg 5 7 6 10 5 


Copper mg/kg 6 28 45 38 22 


Lead mg/kg 17 67 35 110 62 


Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Nickel mg/kg 1 4 10 5 2 


Zinc mg/kg 45 240 71 390 310 
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Client Reference: DLH1188 - Wallarah Addendum


Moisture 


Our Reference: UNITS 138021-1 138021-2 138021-3 138021-4 138021-5


Your Reference ------------- S2 S3 S4 S5-


AUTOMOTIVE


CR-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date prepared - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 27/11/2015 27/11/2015 27/11/2015 


Moisture % 17 9.0 6.7 4.1 12 


Moisture 


Our Reference: UNITS 138021-6 138021-7 138021-8 138021-9 138021-10


Your Reference ------------- CR-2 CR-3 CR-4 CR-Bitumen CR-Sed-1


Date Sampled ------------ 24/11/2015 24/11/2015 24/11/2015 24/11/2015 24/11/2015


Type of sample soil soil soil soil soil


Date prepared - 26/11/2015 26/11/2015 26/11/2015 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 27/11/2015 27/11/2015 27/11/2015 


Moisture % 13 2.3 2.4 0.2 36 


Moisture 


Our Reference: UNITS 138021-11 138021-15


Your Reference ------------- CR-Sed-2 Trip Blank


Date Sampled ------------ 24/11/2015 23/11/2015


Type of sample soil soil


Date prepared - 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 


Moisture % 27 0.3 
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Client Reference: DLH1188 - Wallarah Addendum


vTRH(C6-C10)/BTEXN in Water 


Our Reference: UNITS 138021-12 138021-13


Your Reference ------------- CR-1 CR-2


Date Sampled ------------ 24/11/2015 24/11/2015


Type of sample water water


Date extracted - 26/11/2015 26/11/2015 


Date analysed - 27/11/2015 27/11/2015 


TRH C6 - C9 µg/L <10 <10 


TRH C6 - C10 µg/L <10 <10 


TRH C6 - C10 less BTEX (F1) µg/L <10 <10 


Benzene µg/L <1 <1 


Toluene µg/L <1 <1 


Ethylbenzene µg/L <1 <1 


m+p-xylene µg/L <2 <2 


o-xylene µg/L <1 <1 


Naphthalene µg/L <1 <1 


Surrogate Dibromofluoromethane % 101 101 


Surrogate toluene-d8 % 101 101 


Surrogate 4-BFB % 102 103 
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Client Reference: DLH1188 - Wallarah Addendum


svTRH (C10-C40) in Water 


Our Reference: UNITS 138021-12 138021-13


Your Reference ------------- CR-1 CR-2


Date Sampled ------------ 24/11/2015 24/11/2015


Type of sample water water


Date extracted - 27/11/2015 27/11/2015 


Date analysed - 27/11/2015 27/11/2015 


TRH C10 - C14 µg/L <50 <50 


TRH C15 - C28 µg/L <100 <100 


TRH C29 - C36 µg/L <100 <100 


TRH >C10 - C16 µg/L <50 <50 


TRH >C10 - C16 less Naphthalene 


(F2)


µg/L <50 <50 


TRH >C16 - C34 µg/L <100 <100 


TRH >C34 - C40 µg/L <100 <100 


Surrogate o-Terphenyl % 77 80 
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Client Reference: DLH1188 - Wallarah Addendum


PAHs in Water


Our Reference: UNITS 138021-12 138021-13


Your Reference ------------- CR-1 CR-2


Date Sampled ------------ 24/11/2015 24/11/2015


Type of sample water water


Date extracted - 27/11/2015 27/11/2015 


Date analysed - 27/11/2015 27/11/2015 


Naphthalene µg/L <1 <1 


Acenaphthylene µg/L <1 <1 


Acenaphthene µg/L <1 <1 


Fluorene µg/L <1 <1 


Phenanthrene µg/L <1 <1 


Anthracene µg/L <1 <1 


Fluoranthene µg/L <1 <1 


Pyrene µg/L <1 <1 


Benzo(a)anthracene µg/L <1 <1 


Chrysene µg/L <1 <1 


Benzo(b,j+k)fluoranthene µg/L <2 <2 


Benzo(a)pyrene µg/L <1 <1 


Indeno(1,2,3-c,d)pyrene µg/L <1 <1 


Dibenzo(a,h)anthracene µg/L <1 <1 


Benzo(g,h,i)perylene µg/L <1 <1 


Benzo(a)pyrene TEQ µg/L <5 <5 


Total +ve PAH's µg/L NIL (+)VE NIL (+)VE 


Surrogate p-Terphenyl-d14 % 91 107 
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Client Reference: DLH1188 - Wallarah Addendum


OCP in water 


Our Reference: UNITS 138021-12 138021-13


Your Reference ------------- CR-1 CR-2


Date Sampled ------------ 24/11/2015 24/11/2015


Type of sample water water


Date extracted - 27/11/2015 27/11/2015 


Date analysed - 27/11/2015 27/11/2015 


HCB µg/L <0.2 <0.2 


alpha-BHC µg/L <0.2 <0.2 


gamma-BHC µg/L <0.2 <0.2 


beta-BHC µg/L <0.2 <0.2 


Heptachlor µg/L <0.2 <0.2 


delta-BHC µg/L <0.2 <0.2 


Aldrin µg/L <0.2 <0.2 


Heptachlor Epoxide µg/L <0.2 <0.2 


gamma-Chlordane µg/L <0.2 <0.2 


alpha-Chlordane µg/L <0.2 <0.2 


Endosulfan I µg/L <0.2 <0.2 


pp-DDE µg/L <0.2 <0.2 


Dieldrin µg/L <0.2 <0.2 


Endrin µg/L <0.2 <0.2 


pp-DDD µg/L <0.2 <0.2 


Endosulfan II µg/L <0.2 <0.2 


pp-DDT µg/L <0.2 <0.2 


Endrin Aldehyde µg/L <0.2 <0.2 


Endosulfan Sulphate µg/L <0.2 <0.2 


Methoxychlor µg/L <0.2 <0.2 


Surrogate TCMX % 84 93 
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Client Reference: DLH1188 - Wallarah Addendum


OP Pesticides in water 


Our Reference: UNITS 138021-12 138021-13


Your Reference ------------- CR-1 CR-2


Date Sampled ------------ 24/11/2015 24/11/2015


Type of sample water water


Date extracted - 27/11/2015 27/11/2015 


Date analysed - 27/11/2015 27/11/2015 


Azinphos-methyl (Guthion) µg/L <0.2 <0.2 


Bromophos ethyl µg/L <0.2 <0.2 


Chlorpyriphos µg/L <0.2 <0.2 


Chlorpyriphos-methyl µg/L <0.2 <0.2 


Diazinon µg/L <0.2 <0.2 


Dichlorovos µg/L <0.2 <0.2 


Dimethoate µg/L <0.2 <0.2 


Ethion µg/L <0.2 <0.2 


Fenitrothion µg/L <0.2 <0.2 


Malathion µg/L <0.2 <0.2 


Parathion µg/L <0.2 <0.2 


Ronnel µg/L <0.2 <0.2 


Surrogate TCMX % 84 93 
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Client Reference: DLH1188 - Wallarah Addendum


PCBs in Water 


Our Reference: UNITS 138021-12 138021-13


Your Reference ------------- CR-1 CR-2


Date Sampled ------------ 24/11/2015 24/11/2015


Type of sample water water


Date extracted - 27/11/2015 27/11/2015 


Date analysed - 27/11/2015 27/11/2015 


Aroclor 1016 µg/L <2 <2 


Aroclor 1221 µg/L <2 <2 


Aroclor 1232 µg/L <2 <2 


Aroclor 1242 µg/L <2 <2 


Aroclor 1248 µg/L <2 <2 


Aroclor 1254 µg/L <2 <2 


Aroclor 1260 µg/L <2 <2 


Surrogate TCLMX % 84 93 
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Client Reference: DLH1188 - Wallarah Addendum


HM in water - dissolved 


Our Reference: UNITS 138021-12 138021-13


Your Reference ------------- CR-1 CR-2


Date Sampled ------------ 24/11/2015 24/11/2015


Type of sample water water


Date prepared - 26/11/2015 26/11/2015 


Date analysed - 26/11/2015 26/11/2015 


Arsenic-Dissolved µg/L <1 1 


Cadmium-Dissolved µg/L <0.1 <0.1 


Chromium-Dissolved µg/L <1 2 


Copper-Dissolved µg/L <1 3 


Lead-Dissolved µg/L <1 5 


Mercury-Dissolved µg/L <0.05 <0.05 


Nickel-Dissolved µg/L <1 1 


Zinc-Dissolved µg/L 26 27 
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Client Reference: DLH1188 - Wallarah Addendum


Method ID Methodology Summary


  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 


Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 


Guideline on Investigation Levels for Soil and Groundwater.


 


  Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 


 


  Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 


GC-FID. 


F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater 


(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.


 


  Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 


GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 


2013.


For soil results:-


1. ‘TEQ PQL’ values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the 


most conservative approach and can give false positive TEQs given that PAHs that contribute to the TEQ 


calculation may not be present. 


2. ‘TEQ zero’ values are assuming all contributing PAHs reported as <PQL are zero. This is the least 


conservative approach and is more susceptible to false negative TEQs when PAHs that contribute to the TEQ 


calculation are present but below PQL.


3. ‘TEQ half PQL’ values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. 


Hence a mid-point between the most and least conservative approaches above.


Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PAHs" is 


simply a sum of the positive individual PAHs.


 


  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC with dual ECD's.


 


  Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC with dual ECD's.


 


  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC-ECD.


 


  Metals-020 ICP-


AES


Determination of various metals by ICP-AES. 


 


  Metals-021 CV-


AAS


Determination of Mercury by Cold Vapour AAS. 


 


  Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.


 


  Org-013 Water samples are analysed directly by purge and trap GC-MS.


 


  Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 


GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 


2013.


 


  Metals-022 ICP-MS Determination of various metals by ICP-MS. 
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


vTRH(C6-C10)/BTEXN in 


Soil 


Base ll Duplicate ll %RPD


Date extracted - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Date analysed - 27/11/2


015


138021-2 27/11/2015 || 27/11/2015 LCS-3 27/11/2015


TRH C6 - C9 mg/kg 25 Org-016 <25 138021-2 <25 || <25 LCS-3 103%


TRH C6 - C10 mg/kg 25 Org-016 <25 138021-2 <25 || <25 LCS-3 103%


Benzene mg/kg 0.2 Org-016 <0.2 138021-2 <0.2 || <0.2 LCS-3 103%


Toluene mg/kg 0.5 Org-016 <0.5 138021-2 <0.5 || <0.5 LCS-3 103%


Ethylbenzene mg/kg 1 Org-016 <1 138021-2 <1 || <1 LCS-3 102%


m+p-xylene mg/kg 2 Org-016 <2 138021-2 <2 || <2 LCS-3 103%


o-Xylene mg/kg 1 Org-016 <1 138021-2 <1 || <1 LCS-3 103%


naphthalene mg/kg 1 Org-014 <1 138021-2 <1 || <1 [NR] [NR]


Surrogate aaa-


Trifluorotoluene


% Org-016 104 138021-2 83 || 106 || RPD: 24 LCS-3 106%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


svTRH (C10-C40) in Soil Base ll Duplicate ll %RPD


Date extracted - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Date analysed - 27/11/2


015


138021-2 27/11/2015 || 27/11/2015 LCS-3 27/11/2015


TRH C10 - C14 mg/kg 50 Org-003 <50 138021-2 <50 || <50 LCS-3 102%


TRH C15 - C28 mg/kg 100 Org-003 <100 138021-2 <100 || <100 LCS-3 88%


TRH C29 - C36 mg/kg 100 Org-003 <100 138021-2 <100 || <100 LCS-3 93%


TRH >C10-C16 mg/kg 50 Org-003 <50 138021-2 <50 || <50 LCS-3 102%


TRH >C16-C34 mg/kg 100 Org-003 <100 138021-2 <100 || <100 LCS-3 88%


TRH >C34-C40 mg/kg 100 Org-003 <100 138021-2 <100 || <100 LCS-3 93%


Surrogate o-Terphenyl % Org-003 77 138021-2 78 || 79 || RPD: 1 LCS-3 119%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PAHs in Soil Base ll Duplicate ll %RPD


Date extracted - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Date analysed - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Naphthalene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 LCS-3 111%


Acenaphthylene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Acenaphthene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Fluorene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 LCS-3 116%


Phenanthrene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 LCS-3 98%


Anthracene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Fluoranthene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 LCS-3 101%


Pyrene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 LCS-3 106%


Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Chrysene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 LCS-3 118%


Benzo(b,j+k)


fluoranthene 


mg/kg 0.2 Org-012 <0.2 138021-2 <0.2 || <0.2 [NR] [NR]


Page 23 of  35Envirolab Reference: 138021


Revision No:                R 01







Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PAHs in Soil Base ll Duplicate ll %RPD


Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 138021-2 <0.05 || <0.05 LCS-3 100%


Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Surrogate p-Terphenyl-


d14 


% Org-012 94 138021-2 90 || 95 || RPD: 5 LCS-3 93%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Organochlorine 


Pesticides in soil


Base ll Duplicate ll %RPD


Date extracted - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Date analysed - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


HCB mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


alpha-BHC mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 115%


gamma-BHC mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


beta-BHC mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Heptachlor mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 105%


delta-BHC mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Aldrin mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 108%


Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 98%


gamma-Chlordane mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


alpha-chlordane mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Endosulfan I mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


pp-DDE mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 94%


Dieldrin mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 93%


Endrin mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 113%


pp-DDD mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 109%


Endosulfan II mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


pp-DDT mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 LCS-3 110%


Methoxychlor mg/kg 0.1 Org-005 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Surrogate TCMX % Org-005 102 138021-2 106 || 100 || RPD: 6 LCS-3 101%
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Organophosphorus 


Pesticides 


Base ll Duplicate ll %RPD


Date extracted - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Date analysed - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Azinphos-methyl 


(Guthion) 


mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Chlorpyriphos mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 LCS-3 100%


Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Diazinon mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Dichlorvos mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 LCS-3 128%


Dimethoate mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Ethion mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 LCS-3 79%


Fenitrothion mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 LCS-3 112%


Malathion mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 LCS-3 76%


Parathion mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 LCS-3 107%


Ronnel mg/kg 0.1 Org-008 <0.1 138021-2 <0.1 || <0.1 LCS-3 91%


Surrogate TCMX % Org-008 102 138021-2 106 || 100 || RPD: 6 LCS-3 96%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PCBs in Soil Base ll Duplicate ll %RPD


Date extracted - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Date analysed - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-3 26/11/2015


Aroclor 1016 mg/kg 0.1 Org-006 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Aroclor 1221 mg/kg 0.1 Org-006 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Aroclor 1232 mg/kg 0.1 Org-006 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Aroclor 1242 mg/kg 0.1 Org-006 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Aroclor 1248 mg/kg 0.1 Org-006 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Aroclor 1254 mg/kg 0.1 Org-006 <0.1 138021-2 <0.1 || <0.1 LCS-3 95%


Aroclor 1260 mg/kg 0.1 Org-006 <0.1 138021-2 <0.1 || <0.1 [NR] [NR]


Surrogate TCLMX % Org-006 102 138021-2 106 || 100 || RPD: 6 LCS-3 83%
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Acid Extractable metals 


in soil


Base ll Duplicate ll %RPD


Date prepared - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-7 26/11/2015


Date analysed - 26/11/2


015


138021-2 26/11/2015 || 26/11/2015 LCS-7 26/11/2015


Arsenic mg/kg 4 Metals-020 


ICP-AES


<4 138021-2 <4 || <4 LCS-7 109%


Cadmium mg/kg 0.4 Metals-020 


ICP-AES


<0.4 138021-2 <0.4 || <0.4 LCS-7 108%


Chromium mg/kg 1 Metals-020 


ICP-AES


<1 138021-2 3 || 3 || RPD: 0 LCS-7 109%


Copper mg/kg 1 Metals-020 


ICP-AES


<1 138021-2 2 || 2 || RPD: 0 LCS-7 112%


Lead mg/kg 1 Metals-020 


ICP-AES


<1 138021-2 9 || 7 || RPD: 25 LCS-7 110%


Mercury mg/kg 0.1 Metals-021 


CV-AAS


<0.1 138021-2 <0.1 || <0.1 LCS-7 108%


Nickel mg/kg 1 Metals-020 


ICP-AES


<1 138021-2 1 || <1 LCS-7 105%


Zinc mg/kg 1 Metals-020 


ICP-AES


<1 138021-2 22 || 23 || RPD: 4 LCS-7 108%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


vTRH(C6-C10)/BTEXN in 


Water 


Base ll Duplicate ll %RPD


Date extracted - 26/11/2


015


[NT] [NT] LCS-W1 26/11/2015


Date analysed - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


TRH C6 - C9 µg/L 10 Org-016 <10 [NT] [NT] LCS-W1 103%


TRH C6 - C10 µg/L 10 Org-016 <10 [NT] [NT] LCS-W1 103%


Benzene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 103%


Toluene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 103%


Ethylbenzene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 102%


m+p-xylene µg/L 2 Org-016 <2 [NT] [NT] LCS-W1 103%


o-xylene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 103%


Naphthalene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]


Surrogate 


Dibromofluoromethane


% Org-016 100 [NT] [NT] LCS-W1 99%


Surrogate toluene-d8 % Org-016 100 [NT] [NT] LCS-W1 100%


Surrogate 4-BFB % Org-016 103 [NT] [NT] LCS-W1 102%
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


svTRH (C10-C40) in 


Water 


Base ll Duplicate ll %RPD


Date extracted - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


Date analysed - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


TRH C10 - C14 µg/L 50 Org-003 <50 [NT] [NT] LCS-W1 89%


TRH C15 - C28 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 78%


TRH C29 - C36 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 93%


TRH >C10 - C16 µg/L 50 Org-003 <50 [NT] [NT] LCS-W1 89%


TRH >C16 - C34 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 78%


TRH >C34 - C40 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 89%


Surrogate o-Terphenyl % Org-003 68 [NT] [NT] LCS-W1 90%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PAHs in Water Base ll Duplicate ll %RPD


Date extracted - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


Date analysed - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


Naphthalene µg/L 1 Org-012 <1 [NT] [NT] LCS-W1 84%


Acenaphthylene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]


Acenaphthene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]


Fluorene µg/L 1 Org-012 <1 [NT] [NT] LCS-W1 87%


Phenanthrene µg/L 1 Org-012 <1 [NT] [NT] LCS-W1 76%


Anthracene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]


Fluoranthene µg/L 1 Org-012 <1 [NT] [NT] LCS-W1 76%


Pyrene µg/L 1 Org-012 <1 [NT] [NT] LCS-W1 80%


Benzo(a)anthracene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]


Chrysene µg/L 1 Org-012 <1 [NT] [NT] LCS-W1 91%


Benzo(b,j+k)


fluoranthene 


µg/L 2 Org-012 <2 [NT] [NT] [NR] [NR]


Benzo(a)pyrene µg/L 1 Org-012 <1 [NT] [NT] LCS-W1 98%


Indeno(1,2,3-c,d)pyrene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]


Dibenzo(a,h)anthracene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]


Benzo(g,h,i)perylene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]


Surrogate p-Terphenyl-


d14 


% Org-012 107 [NT] [NT] LCS-W1 94%
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


OCP in water Base ll Duplicate ll %RPD


Date extracted - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


Date analysed - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


HCB µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


alpha-BHC µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 96%


gamma-BHC µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


beta-BHC µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 87%


Heptachlor µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 83%


delta-BHC µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


Aldrin µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 101%


Heptachlor Epoxide µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 99%


gamma-Chlordane µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


alpha-Chlordane µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


Endosulfan I µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


pp-DDE µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 96%


Dieldrin µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 97%


Endrin µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 105%


pp-DDD µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 93%


Endosulfan II µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


pp-DDT µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


Endrin Aldehyde µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


Endosulfan Sulphate µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 97%


Methoxychlor µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]


Surrogate TCMX % Org-005 89 [NT] [NT] LCS-W1 87%
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


OP Pesticides in water Base ll Duplicate ll %RPD


Date extracted - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


Date analysed - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


Azinphos-methyl 


(Guthion) 


µg/L 0.2 Org-008 <0.2 [NT] [NT] [NR] [NR]


Bromophos ethyl µg/L 0.2 Org-008 <0.2 [NT] [NT] [NR] [NR]


Chlorpyriphos µg/L 0.2 Org-008 <0.2 [NT] [NT] LCS-W1 74%


Chlorpyriphos-methyl µg/L 0.2 Org-008 <0.2 [NT] [NT] [NR] [NR]


Diazinon µg/L 0.2 Org-008 <0.2 [NT] [NT] [NR] [NR]


Dichlorovos µg/L 0.2 Org-008 <0.2 [NT] [NT] LCS-W1 81%


Dimethoate µg/L 0.2 Org-008 <0.2 [NT] [NT] [NR] [NR]


Ethion µg/L 0.2 Org-008 <0.2 [NT] [NT] LCS-W1 84%


Fenitrothion µg/L 0.2 Org-008 <0.2 [NT] [NT] LCS-W1 99%


Malathion µg/L 0.2 Org-008 <0.2 [NT] [NT] LCS-W1 86%


Parathion µg/L 0.2 Org-008 <0.2 [NT] [NT] LCS-W1 98%


Ronnel µg/L 0.2 Org-008 <0.2 [NT] [NT] LCS-W1 85%


Surrogate TCMX % Org-008 89 [NT] [NT] LCS-W1 87%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PCBs in Water Base ll Duplicate ll %RPD


Date extracted - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


Date analysed - 27/11/2


015


[NT] [NT] LCS-W1 27/11/2015


Aroclor 1016 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]


Aroclor 1221 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]


Aroclor 1232 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]


Aroclor 1242 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]


Aroclor 1248 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]


Aroclor 1254 µg/L 2 Org-006 <2 [NT] [NT] LCS-W1 100%


Aroclor 1260 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]


Surrogate TCLMX % Org-006 89 [NT] [NT] LCS-W1 87%
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


HM in water - dissolved Base ll Duplicate ll %RPD


Date prepared - 26/11/2


015


[NT] [NT] LCS-3 26/11/2015


Date analysed - 26/11/2


015


[NT] [NT] LCS-3 26/11/2015


Arsenic-Dissolved µg/L 1 Metals-022 


ICP-MS


<1 [NT] [NT] LCS-3 92%


Cadmium-Dissolved µg/L 0.1 Metals-022 


ICP-MS


<0.1 [NT] [NT] LCS-3 96%


Chromium-Dissolved µg/L 1 Metals-022 


ICP-MS


<1 [NT] [NT] LCS-3 86%


Copper-Dissolved µg/L 1 Metals-022 


ICP-MS


<1 [NT] [NT] LCS-3 91%


Lead-Dissolved µg/L 1 Metals-022 


ICP-MS


<1 [NT] [NT] LCS-3 94%


Mercury-Dissolved µg/L 0.05 Metals-021 


CV-AAS


<0.05 [NT] [NT] LCS-3 96%


Nickel-Dissolved µg/L 1 Metals-022 


ICP-MS


<1 [NT] [NT] LCS-3 90%


Zinc-Dissolved µg/L 1 Metals-022 


ICP-MS


<1 [NT] [NT] LCS-3 92%


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


vTRH(C6-C10)/BTEXN in 


Soil 


Base + Duplicate + %RPD


Date extracted - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Date analysed - 138021-11 27/11/2015 || 27/11/2015 138021-5 27/11/2015


TRH C6 - C9 mg/kg 138021-11 <25 || <25 138021-5 102%


TRH C6 - C10 mg/kg 138021-11 <25 || <25 138021-5 102%


Benzene mg/kg 138021-11 <0.2 || <0.2 138021-5 92%


Toluene mg/kg 138021-11 <0.5 || <0.5 138021-5 99%


Ethylbenzene mg/kg 138021-11 <1 || <1 138021-5 105%


m+p-xylene mg/kg 138021-11 <2 || <2 138021-5 107%


o-Xylene mg/kg 138021-11 <1 || <1 138021-5 106%


naphthalene mg/kg 138021-11 <1 || <1 [NR] [NR]


Surrogate aaa-


Trifluorotoluene


% 138021-11 74 || 70 || RPD: 6 138021-5 77%
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


svTRH (C10-C40) in Soil Base + Duplicate + %RPD


Date extracted - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Date analysed - 138021-11 27/11/2015 || 27/11/2015 138021-5 27/11/2015


TRH C10 - C14 mg/kg 138021-11 <50 || <50 138021-5 96%


TRH C15 - C28 mg/kg 138021-11 <100 || <100 138021-5 83%


TRH C29 - C36 mg/kg 138021-11 <100 || <100 138021-5 #


TRH >C10-C16 mg/kg 138021-11 <50 || <50 138021-5 96%


TRH >C16-C34 mg/kg 138021-11 <100 || <100 138021-5 83%


TRH >C34-C40 mg/kg 138021-11 <100 || <100 138021-5 #


Surrogate o-Terphenyl % 138021-11 77 || 77 || RPD: 0 138021-5 79%


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


PAHs in Soil Base + Duplicate + %RPD


Date extracted - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Date analysed - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Naphthalene mg/kg 138021-11 <0.1 || <0.1 138021-5 108%


Acenaphthylene mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Acenaphthene mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Fluorene mg/kg 138021-11 <0.1 || <0.1 138021-5 114%


Phenanthrene mg/kg 138021-11 <0.1 || <0.1 138021-5 97%


Anthracene mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Fluoranthene mg/kg 138021-11 <0.1 || <0.1 138021-5 98%


Pyrene mg/kg 138021-11 <0.1 || <0.1 138021-5 102%


Benzo(a)anthracene mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Chrysene mg/kg 138021-11 <0.1 || <0.1 138021-5 115%


Benzo(b,j+k)fluoranthene mg/kg 138021-11 <0.2 || <0.2 [NR] [NR]


Benzo(a)pyrene mg/kg 138021-11 <0.05 || <0.05 138021-5 95%


Indeno(1,2,3-c,d)pyrene mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Dibenzo(a,h)anthracene mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Benzo(g,h,i)perylene mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Surrogate p-Terphenyl-d14 % 138021-11 92 || 94 || RPD: 2 138021-5 92%
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Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


Organochlorine Pesticides 


in soil


Base + Duplicate + %RPD


Date extracted - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Date analysed - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


HCB mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


alpha-BHC mg/kg 138021-11 <0.1 || <0.1 138021-5 110%


gamma-BHC mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


beta-BHC mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Heptachlor mg/kg 138021-11 <0.1 || <0.1 138021-5 99%


delta-BHC mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Aldrin mg/kg 138021-11 <0.1 || <0.1 138021-5 102%


Heptachlor Epoxide mg/kg 138021-11 <0.1 || <0.1 138021-5 92%


gamma-Chlordane mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


alpha-chlordane mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Endosulfan I mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


pp-DDE mg/kg 138021-11 <0.1 || <0.1 138021-5 87%


Dieldrin mg/kg 138021-11 <0.1 || <0.1 138021-5 87%


Endrin mg/kg 138021-11 <0.1 || <0.1 138021-5 106%


pp-DDD mg/kg 138021-11 <0.1 || <0.1 138021-5 89%


Endosulfan II mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


pp-DDT mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Endrin Aldehyde mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Endosulfan Sulphate mg/kg 138021-11 <0.1 || <0.1 138021-5 102%


Methoxychlor mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Surrogate TCMX % 138021-11 101 || 107 || RPD: 6 138021-5 98%


Page 32 of  35Envirolab Reference: 138021


Revision No:                R 01







Client Reference: DLH1188 - Wallarah Addendum


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


Organophosphorus 


Pesticides 


Base + Duplicate + %RPD


Date extracted - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Date analysed - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Azinphos-methyl (Guthion) mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Bromophos-ethyl mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Chlorpyriphos mg/kg 138021-11 <0.1 || <0.1 138021-5 105%


Chlorpyriphos-methyl mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Diazinon mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Dichlorvos mg/kg 138021-11 <0.1 || <0.1 138021-5 123%


Dimethoate mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Ethion mg/kg 138021-11 <0.1 || <0.1 138021-5 75%


Fenitrothion mg/kg 138021-11 <0.1 || <0.1 138021-5 105%


Malathion mg/kg 138021-11 <0.1 || <0.1 138021-5 72%


Parathion mg/kg 138021-11 <0.1 || <0.1 138021-5 107%


Ronnel mg/kg 138021-11 <0.1 || <0.1 138021-5 89%


Surrogate TCMX % 138021-11 101 || 107 || RPD: 6 138021-5 99%


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


PCBs in Soil Base + Duplicate + %RPD


Date extracted - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Date analysed - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Aroclor 1016 mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Aroclor 1221 mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Aroclor 1232 mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Aroclor 1242 mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Aroclor 1248 mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Aroclor 1254 mg/kg 138021-11 <0.1 || <0.1 138021-5 98%


Aroclor 1260 mg/kg 138021-11 <0.1 || <0.1 [NR] [NR]


Surrogate TCLMX % 138021-11 101 || 107 || RPD: 6 138021-5 85%


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


Acid Extractable metals in 


soil


Base + Duplicate + %RPD


Date prepared - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Date analysed - 138021-11 26/11/2015 || 26/11/2015 138021-5 26/11/2015


Arsenic mg/kg 138021-11 4 || 8 || RPD: 67 138021-5 92%


Cadmium mg/kg 138021-11 <0.4 || <0.4 138021-5 107%


Chromium mg/kg 138021-11 5 || 6 || RPD: 18 138021-5 105%


Copper mg/kg 138021-11 22 || 26 || RPD: 17 138021-5 107%


Lead mg/kg 138021-11 62 || 79 || RPD: 24 138021-5 106%


Mercury mg/kg 138021-11 <0.1 || <0.1 138021-5 95%


Nickel mg/kg 138021-11 2 || 2 || RPD: 0 138021-5 103%


Zinc mg/kg 138021-11 310 || 280 || RPD: 10 138021-5 109%
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Report Comments:


TRH_S(semi vol):# Percent recovery is not possible to report due to interference from analytes


(other than those being tested) in the sample/s.


Asbestos ID was analysed by Approved Identifier: Not applicable for this job


Asbestos ID was authorised by Approved Signatory: Not applicable for this job


INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested


NR: Test not required RPD: Relative Percent Difference NA: Test not required


<: Less than >: Greater than LCS: Laboratory Control Sample
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Quality Control Definitions


Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 


glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 


Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample


selected should be one where the analyte concentration is easily measurable. 


Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 


spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 


LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank


sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 


Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds


which are similar to the analyte of interest, however are not expected to be found in real samples.


Laboratory Acceptance Criteria


Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency


to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix


spike recoveries for the batch were within the laboratory acceptance criteria.


Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 


during sample extraction.


Spikes for Physical and Aggregate Tests are not applicable.


For VOCs in water samples, three vials are required for duplicate or spike analysis.


Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.


Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%


for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics 


and speciated phenols is acceptable.


In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples 


respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.


When samples are received where certain analytes are outside of recommended technical holding times (THTs), 


the analysis has proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse 


within the THT or as soon as practicable.


Where sampling dates are not provided, Envirolab are not in a position to comment on the validity


of the analysis where recommended technical holding times may have been breached.
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Your ref : DLH1188 – Wallarah Coal 


NATA Accreditation No: 14484 


 
 


26 November 2015 


 


 


DLA Environmental Services Pty Ltd 


3/38 Leighton Place  


Hornsby  NSW 2077  


 


Attn: Mr David Lane 


 


Dear David 


 


Asbestos Identification 


This  report  presents  the  results of  three  samples,  forwarded  by  DLA Environmental Services Pty Ltd on   


26  November  2015,  for analysis for asbestos. 


 


 


1.Introduction:Three samples  forwarded  were examined  and  analysed  for  the  presence of  asbestos. 


 


 


2. Methods  :   The  samples  were examined under a Stereo Microscope and selected fibres were analysed by  


Polarized Light Microscopy in conjunction  with Dispersion Staining method (Australian 


Standard AS 4964 - 2004 and Safer Environment Method 1 as the supplementary work 


instruction) (Qualitative Analysis only). 


 


  


                          The report also provides approximate weights and percentages, categories of asbestos forms 


appearing in the sample, such as AF(Asbestos Fines), FA(Friable Asbestos and ACM 


(Asbestos Containing Material), also satisfying the requirements of the WA/ NEPM Guidelines) 


 


 


3. Results :       Sample No.   1.  ASET47594 /   50774 /   1.   CR - 1. 


                          Approx dimensions 11.0 cm x 11.0 cm x 6.5 cm  


                          Approx total weight of soil = 808.0g 


                          The sample consisted of a mixture of clayish soil, stones, plant matter and fragments of plaster. 


                          No asbestos detected. 


 


 


  


                          Sample No.   2.  ASET47594 /   50774 /   2.   CR - 3. 


                          Approx dimensions 11.0 cm x 10.0 cm x 6.7 cm  


                          Approx total weight of soil = 793.0g 


                          The sample consisted of a mixture of clayish soil, stones, plant matter and fragments of plaster. 


                          No asbestos detected. 
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Sample No.   3.  ASET47594 /   50774 /   3.   CR - 4. 


Approx dimensions 10.0 cm x 10.0 cm x 5.7 cm  


Approx total weight of soil = 603.0g 


The sample consisted of a mixture of clayish sandy soil, stones , plant matter, fragments of 


cement and plaster. 


No asbestos detected. 


 


 


Analysed and reported by,  


 
Chamath Annakkage. BSc 


Environmental Technician/Approved Identifier 


 
Nisansala Maddage. BSc(Hons) 


Environmental Scientist/  Approved Signatory 


 


This report is consistent with the analytical procedures and reporting recommendations in the Western 


Australia Guidelines for the Assessment Remediation and Management of Asbestos contaminated sites in 


Western Australia and it also satisfies the requirements of  the current NEPM Guidelines. NATA 


Accreditation does not cover the performance of this service (NATA ISO/IEC17025 AUG 2014). 


 


Disclaimers; 


 


The approx; weights given above can be used only as a guide. They do not represent absolute weights of 


each kind of asbestos, as it is impossible to extract all loose fibres from soil and other asbestos containing 


building material samples using this method. However above figures may be used as closest approximations 


to the exact values in each case. Estimation and/ or reporting of asbestos fibre weights in asbestos 


containing materials and soil is out of the Scope of the NATA Accreditation. NATA Accreditation only 


covers the qualitative part of the results reported. This weight disclaimer also covers weight / weight 


percentages given. 


 


ACM - Asbestos Containing Material - Products or materials that contain asbestos in an inert bound 


matrix such as cement or resin. Here taken to be sound material, even as fragments and not fitting 


through a 7mm X 7 mm sieve. 


 


AF     -Includes asbestos free fibres, small fibre bundles and also ACM fragments that pass through a  


           7mm X 7 mm sieve. 


 


FA     -Friable asbestos material such as severely weathered ACM, and asbestos in the form of loose  


           fibrous material such as insulation products. 


                      


^ denotes loose fibres of relevant asbestos types detected in soil/dust and fragments of ACM smaller  


   than 7mm diameter. 


 


* denotes asbestos detected in ACM in bonded form. 


# denotes FA. 


 


All samples indicating “No asbestos detected" are assumed to be less than 0.001 % unless the actual 


approximate weight is given. 


Accredited for compliance with ISO/IEC 17025. 
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Our ref : ASET47595/ 50775 / 1 - 1 


Your ref : DLH1188 – Wallarah Coal  


NATA Accreditation No: 14484 


 
26 November 2015 


 


DLA Environmental Services Pty Ltd 


3/38 Leighton Place  


Hornsby  NSW 2077  


 


Attn: Mr David Lane 


 


Dear David 


 


Asbestos Identification 


This  report  presents  the  results of  one  sample,  forwarded  by  DLA Environmental Services Pty Ltd on   


26  November  2015,  for analysis for asbestos. 


 


1.Introduction:One sample  forwarded  were  examined  and  analysed  for  the  presence of  asbestos. 


 


2. Methods  :   The  sample  was  examined under a Stereo Microscope  and selected fibres  were  analysed 


by Polarized Light Microscopy in conjunction with Dispersion Staining method(Australian 


Standard AS4964 - 2004 and Safer Environment Method 1 as the supplementary work 


instruction) (Qualitative Analysis only). 


     


3. Results :       Sample No.   1.  ASET47595 /   50775 /   1.   CR – Frag - Bank. 


                          Approx dimensions 13.0 cm x 12.0 cm x 0.5 cm  


                          The sample consisted of a fragment of a fibro plaster cement material. 


                          Chrysotile (Estimated approximate weight = 10.24g) asbestos detected. 


              Estimated approximate total weight of asbestos in ACM = 10.24 g 


                          Approximate total weight of ACM = 128.0g 


                          Estimated approximate w/w % = 8.0% 


 


                                     


Analysed and reported by,  


 
Chamath Annakkage. BSc 


Environmental Technician/Approved Identifier 


 
Nisansala Maddage. BSc(Hons) 


Environmental Scientist/ Approved Signatory 


 


Disclaimers; 


 


The approx; weights given above can be used only as a guide. They do not represent absolute weights of 


each kind of asbestos, as it is impossible to extract all loose fibres from soil and other asbestos 


containing building material samples using this method. However above figures may be used as closest 


approximations to the exact values in each case. Estimation and/ or reporting of asbestos fibre weights 


in asbestos containing materials and soil is out of the Scope of the NATA Accreditation. NATA 


AUSTRALIAN SAFER ENVIRONMENT & TECHNOLOGY PTY LTD 
ABN 36 088 095 112 


Accredited for compliance with ISO/IEC 17025. 


 



http://www.ausset.com.au/





 


 


 Page 2 of 2 


Accreditation only covers the qualitative part of the results reported. This weight disclaimer also covers 


weight / weight percentages given. 


 


ACM - Asbestos Containing Material - Products or materials that contain asbestos in an inert bound 


matrix such as cement or resin.  


 


AS4964 – 2004 specifies a detection limit / reporting limit of 0.01% 


 


The results contained in this report relate only to the sample/s submitted for testing. Australian Safer Environment & 


Technology accepts no responsibility for whether or not the submitted sample/s is/are representative.  
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Our ref : ASET47847/ 51027 / 1 - 3 


Your ref : DLH1188  


NATA Accreditation No: 14484 


 
11 December  2015 


 


DLA Environmental Services Pty Ltd 


42B Church Street  


Maitland NSW 2320  


 


Attn: Mr David Lane 


 


Dear David 


 


Asbestos Identification 


This  report  presents  the  results of  three  samples,  forwarded  by  DLA Environmental Services Pty Ltd on 10  


December  2015,  for analysis for asbestos. 


 


1.Introduction:Three  samples  forwarded   were  examined  and  analysed  for  the  presence of  asbestos. 


 


2. Methods  :   The  samples were examined under a Stereo Microscope and selected fibres were analysed by 


Polarized Light Microscopy in conjunction with Dispersion Staining method(Australian 


Standard AS 4964 - 2004 and Safer Environment Method 1 as the supplementary work 


instruction) (Qualitative Analysis only). 


 


3. Results :       Sample No.   1.  ASET47847 /   51027 /   1.   W1. 


                      Approx dimensions 13.01 cm x 13.0 cm x 5.5 cm  


                         The sample consisted of a mixture of soil, stones, plant matter, fragments of plaster, cement and 


corroded metal. 


                       No asbestos detected. 


  


                       Sample No.   2.  ASET47847 /   51027 /   2.   W2. 


                       Approx dimensions 13.0 cm x 13.0 cm x 6.0 cm  


                      The sample consisted of a mixture of soil, stones, plant matter, fragments of plaster, cement and 


corroded metal. 


                      No asbestos detected. 


 


Sample No.   3.  ASET47847 /   51027 /   3.   RC-3. 


Approx dimensions 10.0 cm x 10.0 cm x 5.0 cm  


The sample consisted of a mixture of soil, stones, plant matter, fragments of plaster and cement. 


No asbestos detected. 


 


Analysed and reported by, 


 


 
 


Nisansala Maddage. BSc(Hons) 


Environmental Scientist/Approved Identifier  


Approved Signatory 
 


The results contained in this report relate only to the sample/s submitted for testing.  Australian Safer Environment & 


Technology accepts no responsibility for whether or not the submitted sample/s is/are representative. 


AUSTRALIAN SAFER ENVIRONMENT & TECHNOLOGY PTY LTD 
ABN 36 088 095 112 


Accredited for compliance with ISO/IEC 17025. 
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Our ref: ASET48355 / 51535 / 1 - 1 


Your ref : DLH1188 - Wallarah Coal 


NATA Accreditation No: 14484 


 
21 January 2016 


 


DLA Environmental Services Pty Ltd 


42B Church Street  


Maitland NSW 2320  


 


Attn: Mr David Lane 


 


Dear David 


 


Asbestos Identification 


This  report  presents  the  results of  one  sample,  forwarded  by  DLA Environmental Services Pty Ltd on   


20  January  2016,  for analysis for asbestos. 


 


1.Introduction:One sample  forwarded  was  examined  and  analysed  for  the  presence of  asbestos. 


 


2. Methods  :   The  sample  was examined under a Stereo Microscope and selected fibres were analysed 


by  Polarized Light Microscopy in conjunction  with Dispersion Staining method 


(Australian Standard AS 4964 - 2004 and Safer Environment Method 1 as the 


supplementary work instruction) (Qualitative Analysis only). 


  


                          The report also provides approximate weights and percentages, categories of asbestos forms 


appearing in the sample, such as AF(Asbestos Fines), FA(Friable Asbestos and ACM 


(Asbestos Containing Material), also satisfying the requirements of the WA/ NEPM 


Guidelines) 


 


3. Results :      Sample No.   1.  ASET48355 /   51535 /   1.   BOR - 3. 


                         Approx dimensions 12.0 cm x 12.0 cm x 4.5 cm  


 Approximate total dry weight of soil = 707.0g 


                         The sample consisted of a mixture of clayish soil, stones, plant matter, fragments of plaster 


and cement. 


                        No asbestos detected. 


  


 


 


Analysed and reported by, 


 


 


 
 


Nisansala Maddage. BSc(Hons) 


Environmental Scientist/Approved Identifier  


Approved Signatory 
 


 


 


AUSTRALIAN SAFER ENVIRONMENT & TECHNOLOGY PTY LTD 
ABN 36 088 095 112 
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This report is consistent with the analytical procedures and reporting recommendations in the Western 


Australia Guidelines for the Assessment Remediation and Management of Asbestos contaminated sites 


in Western Australia and it also satisfies the requirements of  the current NEPM Guidelines. NATA 


Accreditation does not cover the performance of this service (NATA ISO/IEC17025 AUG 2014). 


 


Disclaimers; 


 


The approx; weights given above can be used only as a guide. They do not represent absolute weights of 


each kind of asbestos, as it is impossible to extract all loose fibres from soil and other asbestos 


containing building material samples using this method. However above figures may be used as closest 


approximations to the exact values in each case. Estimation and/ or reporting of asbestos fibre weights 


in asbestos containing materials and soil is out of the Scope of the NATA Accreditation. NATA 


Accreditation only covers the qualitative part of the results reported. This weight disclaimer also covers 


weight/ weight percentages given. 


 


ACM - Asbestos Containing Material - Products or materials that contain asbestos in an inert bound 


matrix such as cement or resin. Here taken to be sound material, even as fragments and not fitting 


through a 7mm X 7 mm sieve. 


 


AF     -Includes asbestos free fibres, small fibre bundles and also ACM fragments that pass through a  


           7mm X 7 mm sieve. 


 


FA     -Friable asbestos material such as severely weathered ACM, and asbestos in the form of loose  


           fibrous material such as insulation products. 


 


                      


^ denotes loose fibres of relevant asbestos types detected in soil/dust and fragments of ACM smaller 


than 7mm diameter. 


* denotes asbestos detected in ACM in bonded form. 


# denotes FA. 


 


All samples indicating “No asbestos detected" are assumed to be less than 0.001 % unless the actual 


approximate weight is given. 
 


The results contained in this report relate only to the sample/s submitted for testing.  Australian Safer Environment & 


Technology accepts no responsibility for whether or not the submitted sample/s is/are representative. 
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Historical Title Summary for Proposed Alternate Coal Load out Arrangement 


LOT/DP DATE SITE OWNER LAND USE/ OCCUPATION 


Lot 126/DP 
755245 


10/12/1981 Donald Wallace Macleod - 


9/12/1997 Wyong Coal Pty. Limited - 


Lot 128/DP 
658436 


17/4/1984 John Frederick Co - 


14/10/1987 Donald Roderick Macleod - 


13/5/1998 Wyong Coal Pty. Limited - 


Lot 103/DP 
755245 


29/2/1984 Kenneth Ray Drake & Peter Morris Foster - 


24/2/1998 Wyong Coal Pty. Limited - 


Lot 194/DP 
1032847 


 Crown Land Boral Montoro quarry 


Lot 168/DP 
705480 


23/08/1985 
Crown Land – Special Lease to Montoro 


Resources Limited 
Boral Montoro factory 


and offices 


14/03/1991 
Crown Land – Special Lease to Montoro Clay 


Products Pty. Limited 
Boral Montoro factory 


and offices 
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APPENDIX D – WYONG LEP ZONING MAP     
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APPENDIX E – AERIAL PHOTOGRAPHY   
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APPENDIX F – GROUNDWATER BORE SEARCH INFORMATION   







Groundwater Works Summary


Work Requested -- GW201704


Works Details (top)


Site Details (top)


For information on the meaning of fields please see Glossary
Document Generated on Tuesday, May 29, 2012 Print Report


Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log


GROUNDWATER NUMBER GW201704
LIC-NUM 20BL172760
AUTHORISED-PURPOSES MONITORING BORE
INTENDED-PURPOSES MONITORING BORE
WORK-TYPE Bore
WORK-STATUS Equipped - bore used for obs
CONSTRUCTION-METHOD Auger - Solid Flight
OWNER-TYPE Mines
COMMENCE-DATE
COMPLETION-DATE 2011-07-04
FINAL-DEPTH (metres) 7.20
DRILLED-DEPTH (metres) 7.20
CONTRACTOR-NAME
DRILLER-NAME
PROPERTY N/A
GWMA 017 - HUNTER
GW-ZONE -
STANDING-WATER-LEVEL 1.90
SALINITY
YIELD


REGION 20 - HUNTER
RIVER-BASIN 211 - MACQUARIE - TUGGERAH LAKES
AREA-DISTRICT
CMA-MAP 9131-1S
GRID-ZONE 56/1
SCALE 1:25,000
ELEVATION
ELEVATION-SOURCE
NORTHING 6325840.00
EASTING 354686.00
LATITUDE 33 11' 48"
LONGITUDE 151 26' 28"
GS-MAP


Page1 of 3Groundwater Works Summary
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Form-A (top)


Licensed (top)


Construction (top)


Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity


Water Bearing Zones (top)


Drillers Log (top)


AMG-ZONE 56
COORD-SOURCE GPS - Global Positioning System
REMARK


COUNTY NORTHUMBERLAND
PARISH MUNMORAH
PORTION-LOT-DP 49//755245


COUNTY NORTHUMBERLAND
PARISH MUNMORAH
PORTION-LOT-DP 49 755245


HOLE-
NO


PIPE-
NO


COMPONENT-
CODE


COMPONENT-
TYPE


DEPTH-
FROM
(metres)


DEPTH-
TO
(metres)


OD
(mm)


ID
(mm) INTERVAL DETAIL


1 Hole Hole 0.00 7.20 125 Auger - Solid
Flight


1 1 Casing PVC Class 18 -0.75 4.20 60
Screwed;
Seated on
Bottom; Cap


1 1 Opening Slots - Horizontal 4.20 7.20 60


PVC Class
18;
Mechanically
Slotted; A:
.5mm;
Screwed


1 Annulus Bentonite 0.00 2.80 125 60


1 Annulus Waterworn/Rounded 2.80 7.20 125 60 Graded; GS:
1-2mm


FROM-
DEPTH
(metres)


TO-DEPTH
(metres)


THICKNESS
(metres)


ROCK-
CAT-
DESC


S-
W-L


D-
D-
L


YIELD
TEST-HOLE-
DEPTH
(metres)


DURATION SALINITY


4.50 6.70 2.20 1.90


FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 0.50 0.50 Topsoil
0.50 4.50 4.00 Silty Clay, light brown
4.50 6.70 2.20 Sandy Clay, grey
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Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
(DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice
should be sought in interpreting and using this data.


6.70 7.20 0.50 Sandstone, weathered, yellow
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Groundwater Works Summary


Work Requested -- GW200380


Works Details (top)


Site Details (top)


For information on the meaning of fields please see Glossary
Document Generated on Tuesday, May 29, 2012 Print Report


Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log


GROUNDWATER NUMBER GW200380
LIC-NUM 20BL169930
AUTHORISED-PURPOSES MONITORING BORE
INTENDED-PURPOSES MONITORING BORE
WORK-TYPE Bore
WORK-STATUS
CONSTRUCTION-METHOD Rotary Air
OWNER-TYPE
COMMENCE-DATE
COMPLETION-DATE 2005-11-07
FINAL-DEPTH (metres) 6.00
DRILLED-DEPTH (metres) 6.00
CONTRACTOR-NAME
DRILLER-NAME
PROPERTY N/A
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL 5.00
SALINITY
YIELD


REGION 20 - HUNTER
RIVER-BASIN
AREA-DISTRICT
CMA-MAP
GRID-ZONE
SCALE
ELEVATION
ELEVATION-SOURCE
NORTHING 6324782.00
EASTING 357960.00
LATITUDE 33 12' 24"
LONGITUDE 151 28' 34"
GS-MAP
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Form-A (top)


Licensed (top)


Construction (top)


Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity


Water Bearing Zones (top)


no details


Drillers Log (top)


Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
(DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice
should be sought in interpreting and using this data.


AMG-ZONE 56
COORD-SOURCE Map Interpretation
REMARK


COUNTY NORTHUMBERLAND
PARISH MUNMORAH
PORTION-LOT-DP 168/705480


COUNTY NORTHUMBERLAND
PARISH MUNMORAH
PORTION-LOT-DP 168 705480


HOLE-
NO


PIPE-
NO


COMPONENT-
CODE


COMPONENT-
TYPE


DEPTH-
FROM
(metres)


DEPTH-
TO
(metres)


OD
(mm)


ID
(mm) INTERVAL DETAIL


1 Hole Hole 0.00 6.00 152 Rotary Air


1 1 Casing PVC Class 18 -1.00 3.00 60
C: -.1-0m;
Screwed;
Other; Cap


1 1 Opening Screen -
Gauze/Mesh 3.00 6.00 60


(Unknown);
PVC Class
18; A: .5mm;
Screwed


FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 6.00 6.00 clay
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Groundwater Works Summary


Work Requested -- GW078390


Works Details (top)


Site Details (top)


For information on the meaning of fields please see Glossary
Document Generated on Tuesday, May 29, 2012 Print Report


Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log


GROUNDWATER NUMBER GW078390
LIC-NUM 20BL166440
AUTHORISED-PURPOSES DOMESTIC
INTENDED-PURPOSES DOMESTIC
WORK-TYPE Bore
WORK-STATUS (Unknown)
CONSTRUCTION-METHOD
OWNER-TYPE
COMMENCE-DATE
COMPLETION-DATE
FINAL-DEPTH (metres) 3.00
DRILLED-DEPTH (metres)
CONTRACTOR-NAME
DRILLER-NAME
PROPERTY N / A
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL
SALINITY
YIELD


REGION 20 - HUNTER
RIVER-BASIN
AREA-DISTRICT
CMA-MAP
GRID-ZONE
SCALE
ELEVATION
ELEVATION-SOURCE
NORTHING 6323730.00
EASTING 359361.00
LATITUDE 33 12' 58"
LONGITUDE 151 29' 27"
GS-MAP
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Form-A (top)


Licensed (top)


Water Bearing Zones (top)


no details


Drillers Log (top)


no details


Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
(DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice
should be sought in interpreting and using this data.


AMG-ZONE 56
COORD-SOURCE
REMARK


COUNTY NORTHUMBERLAND
PARISH MUNMORAH
PORTION-LOT-DP ( PART PORTION 60 )


COUNTY NORTHUMBERLAND
PARISH MUNMORAH
PORTION-LOT-DP 142 218002
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Groundwater Works Summary


Work Requested -- GW200938


Works Details (top)


Site Details (top)


For information on the meaning of fields please see Glossary
Document Generated on Tuesday, May 29, 2012 Print Report


Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log


GROUNDWATER NUMBER GW200938
LIC-NUM 20BL167846
AUTHORISED-PURPOSES DOMESTIC STOCK
INTENDED-PURPOSES DOMESTIC STOCK
WORK-TYPE Bore
WORK-STATUS
CONSTRUCTION-METHOD Down Hole Hammer
OWNER-TYPE Private
COMMENCE-DATE
COMPLETION-DATE 2000-08-08
FINAL-DEPTH (metres) 36.00
DRILLED-DEPTH (metres) 36.00
CONTRACTOR-NAME
DRILLER-NAME
PROPERTY N/A
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL 14.00
SALINITY
YIELD 0.50


REGION 20 - HUNTER
RIVER-BASIN
AREA-DISTRICT
CMA-MAP
GRID-ZONE
SCALE
ELEVATION
ELEVATION-SOURCE
NORTHING 6322112.00
EASTING 351483.00
LATITUDE 33 13' 47"
LONGITUDE 151 24' 22"
GS-MAP
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Form-A (top)


Licensed (top)


Construction (top)


Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity


Water Bearing Zones (top)


Drillers Log (top)


AMG-ZONE 56
COORD-SOURCE
REMARK


COUNTY NORTHUMBERLAND
PARISH WYONG
PORTION-LOT-DP 4//864374


COUNTY NORTHUMBERLAND
PARISH WYONG
PORTION-LOT-DP 4 864374


HOLE-
NO


PIPE-
NO


COMPONENT-
CODE


COMPONENT-
TYPE


DEPTH-
FROM
(metres)


DEPTH-
TO
(metres)


OD
(mm)


ID
(mm) INTERVAL DETAIL


1 Hole Hole 0.00 36.00 210 Down Hole
Hammer


1 1 Casing PVC Class 9 -0.30 36.00 160 146.6


Screwed
and Glued;
Seated on
Bottom;
Cap


1 1 Casing Concrete -0.20 2.00 210


1 1 Opening Slots - Vertical 12.00 36.00 160


PVC Class
9; Sawn;
SL:
.15mm; A:
2mm


FROM-
DEPTH
(metres)


TO-
DEPTH
(metres)


THICKNESS
(metres)


ROCK-
CAT-
DESC


S-W-
L


D-D-
L YIELD


TEST-
HOLE-
DEPTH
(metres)


DURATION SALINITY


17.80 18.10 0.30 14.00 20.00 0.10 0.50 Fresh
30.90 31.30 0.40 14.00 36.00 0.50 3.00 Fresh


FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 1.80 1.80 CLAY BROWN
1.80 2.90 1.10 SANDY CLAY YELLOW
2.90 17.80 14.90 CLAY BROWN
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Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
(DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice
should be sought in interpreting and using this data.


17.80 18.10 0.30 CONGLOMERATE W.B
18.10 24.20 6.10 CLAY GREY
24.20 30.90 6.70 CONGLOMERATE GREY
30.90 31.30 0.40 CONGLOMERATE W.B
31.30 35.50 4.20 CONGLOMERATE
35.50 36.00 0.50 CLAY BROWN
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Map from the NSW Natural Resource Atlas


Map created with NSW Natural Resource Atlas - http://www.nratlas.nsw.gov.au


Tuesday, May 29, 2012
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APPENDIX G – DANGEROUS GOODS SEARCH    
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APPENDIX H – QUALITY ASSURANCE / QUALITY CONTROL
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APPENDIX C1 – FIELD QUALITY CONTROL 


 


During the assessment of contaminated sites, the integrity of data collected is considered paramount. 


With the assessment of the Site, a number of measures were taken to ensure the quality of the data. 


These included: 


 


Sample Containers 


Soil samples collected during the investigation were placed immediately into laboratory prepared 


glass jars with Teflon lid inserts.  Standard identification labels were adhered to each individual 


container and labelled according to depth, date, sampling team and media collected.   


 


Decontamination 


All equipment used in the sampling program which includes a hand auger, spades and mixing bowl 


was decontaminated prior to use and between samples to prevent cross contamination. 


Decontamination of equipment involved the following procedures: 


 


 Cleaning equipment in potable water to remove gross contamination; 


 Cleaning in a solution of Decon 90; and, 


 Rinsing in clean demineralised water then wiping with clean lint free cloths. 


 


Sample Tracking, Identification and Holding Times 


All samples were forwarded to Envirolab Services and ASET under recognised chain of custodies with 


clear identification outlining the date, location, sampler and sample ID.  All samples were recorded by 


the laboratory as meeting their respective holding times.  The sample tracking system is considered 


adequate for the purposes of sample collection. 


 


Sample Transport 


All samples were packed into an esky with ice from the time of collection.  These were transported 


under chain of custody from the site to Envirolab Services Pty Ltd and SGS Australia, NATA registered 


laboratories located in Chatswood and Alexandria respectively.   During the project, the laboratory 


reported that all the samples arrived intact and were analysed within holding times for the respective 


analytes.  Samples were kept below 4C at all times.  All Trip Spike results were within acceptance 


criteria providing validation that the transport procedures were satisfactory. 


 


Field Duplicate Samples 


Field duplicate samples for soil were prepared in the field through the following process: 


 


 A larger than normal quantity of soil is recovered from the sample location selected for 


duplication; 
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 The sample is placed in a decontaminated stainless bowl and mixed as thoroughly as 


practicable before being divided into equal parts; 


 Two portions of the sub-sample are immediately transferred, one for an intra-laboratory 


duplicate and another as a sample; and, 


 Samples are placed into a labelled, laboratory supplied 250ml glass jar and sealed with an 


airtight, Teflon screw top lid. The fully filled jars are labelled as the sample and duplicate and 


immediately placed in a chilled esky. 


 


Duplicate samples were prepared on the basis of sample numbers recovered during the field work.  


The duplicate sample frequency was computed using the total number of samples analysed as part of 


this assessment. The duplicate sample frequencies are shown below: 


 


SOIL SAMPLES 22 Samples 2 intra-laboratory duplicate 9.1% 


 


Comparisons were made of the laboratory test results for the duplicate samples with the original 


samples and the Relative Percentage Difference (RPD) calculated as difference / average in order to 


assess the accuracy of the sampling and laboratory test procedures.  The comparisons between the 


duplicates and original samples indicate acceptable RPDs when they comply with criteria which are 


commonly set at: 


 


 Less than 30% for inorganics and 50% for organics; 


 Less than five times the Laboratory LOR; and, 


 The difference between concentrations is less than 5% of the relevant HIL concentration. 


 


Table C3 gives details of intra laboratory and inter laboratory chemical duplicates.   
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Table C3 – Calculated Intra-Laboratory RPDs for Heavy Metal Samples 


DUPLICATE 
HEAVY METALS 


As Cd Cr Cu Pb Hg Ni Zn 


W1 4 0.3 4.1 22.0 30.0 ND 3.8 77.0 


W1A 5 0.05 4.2 21.0 29.0 ND 4.9 75.0 


RPD 22% 143% 2% 5% 3% N/A 25% 3% 


BOR-1 ND ND  4.6 0.6 6.0 ND ND 2.5 


BOR-1A ND ND 3.2 0.5 4.0 ND ND 1.8 


LOR N/A N/A 36% 18% 40% N/A N/A 33% 


W1 4 0.3 4.1 22 30 ND 3.8  77.0  


W1B 0.05  0.05  6 19 27 ND 3.0  67.0  


RPD 195% 143% 38% 15% 11% N/A 24% 14% 


Criteria RPD% 30 30 30 30 30 30 30 30 


LOR 


(Envirolab/SGS) 


4/3 0.5/0.3 1/0.3 1/0.5 1/1 0.1/0.05 1/0.5 1/0.5 


 


 


Field duplicates provide an indication of the whole validation process, including the sampling process, 


sample preparation and analysis.  The two intra laboratory duplicates exceeded the DQO of 30% for 


four heavy metal concentrations.  The differences in concentrations of the following intra-laboratory 


duplicate pairs were for reported concentrations of less than 5% of the relevant HIL concentration: 


 


 w1. 


 


It is to be noted that for samples with concentrations of less than the LOR, the concentration has been 


modified to half the LOR value to assist in statistical RPD calculations and data quality assessment. 
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APPENDIX C2 – LABORATORY ANALYTICAL AND QUALITY PLAN 


 


The integrity of analytical data provides the second step in the QA/QC process for total data 


compliance.  The data validation techniques adopted by DLA are based upon techniques published by 


the USEPA and in line with methods and guidelines adopted by the NSW EPA and outlined in the NEPM 


(NEPC, 2013).  Descriptions are provided of the specific mechanisms used in the assessment of 


accuracy, precision and useability of analytical data within the project.  


 


Blanks 


Blanks were used for the identification of false positive data.  Laboratory blank samples were analysed.  


No cross contamination of samples is said to have occurred as a result of laboratory techniques 


provided all blanks show concentrations below the levels of detection.  No results on blank samples 


were above the level of reporting for any determination during the project. 


 


Spikes and Control Samples 


Control sample spikes were utilised for determination of matrix recovery analysis.  This involves 


analysis of spiked control samples and their duplicates, spiked with a known concentration of relative 


analyte.  Accuracy was assessed by calculation of the percent recovery (%R).  The duplicate sample 


spikes were used to assess the precision of the methods used.  The recoveries for all matrix spike 


analysis were within the acceptance criteria of 60-140%. 


 


Duplicates 


Laboratory Duplicates are tested to ensure the results meet the requirements of QA/QC.  The %RPD 


for all intra-laboratory duplicates had concentrations that complied with the criteria set for acceptable 


RPDs.   


  


Surrogates 


To assess the performance of individual organic analysis the laboratory used surrogates.   Recoveries 


were calculated for each surrogate providing an indication of analytical accuracy.  Surrogate recoveries 


for soil samples were all within recommended control limits, indicating that there was an acceptable 


degree of accuracy in analysing for organic compounds.   


 


Laboratory Detection Limits 


Laboratory detection limits for soil and water analyses by Envirolab are outlined in Table C5 below: 
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Table C5 – Method of Soil Analysis: Envirolab 


ANALYTE METHOD 
LEVEL OF REPORTING 


Soil mg/kg 


PAH USEPA SW-846 Method 8270, 0.1 (Ind. Analyte)  


Metals 
USEPA 200.7 
USEPA 7471A 


Hg                         <0.10 


As-Cd-Cr-Cu <0.10 


Ni-Pb-Zn                <0.5 


Pesticides 


USEPA SW-846 Method 8081 
USEPA SW-846 Method 8140 
USEPA SW-846 Method 8080 
USEPA SW-846 Method 8870 


OCP                       0.10 


OPP  0.10 


PCB 
USEPA SW-846 Method 8080 
USEPA SW-846 Method 8081 


PCB                       0.10 


BTEX USEPA SW-846 Method 8260 


Benzene                 1.0 


Toluene 1.0 


Ethylbenzene 1.0 


Total Xylene            3.0 


TRH 
USEPA SW-846 Method 8260 
USEPA SW-846 Method 8000 


C6-C9  25 


C10-C14       50 


C15-C28 100 


C29-C36                 100 
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APPENDIX I – PRINT GALLERY 







WALLARAH PHASE 1 CONTAMINATION 
IMPACT ASSESSMENT - ADDENDUM


Print Gallery


November 2015-January 2016


DLA Environmental Services







Print 1 – WAJCV Rural Land


Slab of Previously Removed Dwelling 


Lot 126/DP755245


Print 2 – WAJCV Rural Land


Material from Previously Removed 
Dwelling


Lot 126/DP755245







Print 3 – WAJCV Rural Land


General Waste


Lot 126/DP755245


Print 4 – WAJCV Rural Land


Open Paddock no Fill Materials 
Encountered


Lot 128/DP658436







Print 5 – WAJCV Rural Land


Slab from Previously Removed Dwelling


Lot 103/DP755245


Print 6 – WAJCV Rural Land


Automotive Waste







Print 7– Boral Montoro Land


Bunds Looking West to WAJCV Land


Lot 194/DP1032847


Print 8– Boral Montoro Land


Bunds Looking East


Lot 194/DP1032847







Print 9– Boral Montoro Land


Bund Looking East


Lot 194/DP1032847


Print 10– Boral Montoro Land


Bund Looking West


Lot 194/DP1032847







Print 11– Boral Montoro Land


Bund Material


Lot 168/DP705480


Print 12– Boral Montoro Land


Bund Material


Lot 168/DP705480







Print 13 – RMS Land


Dumped Waste Material


Print 14– RMS Land


Vegetated Land Between Boral Site and 
Motorway Link Road







Print 15 – RMS Land


Vegetated Land Between Boral Site and 
Motorway Link Road


Print 16– RMS Land


Dumped Waste Material







Print 17 – Motorway Link Road Overpass 
and South


Crown Road south of Overpass


Print 18– Motorway Link Road Overpass 
and South


Dumped Asbestos Containing Material







Print 19 – Motorway Link Road Overpass 
and South


Fill Material


Print 20 – Motorway Link Road Overpass 
and South


Land Adjacent to Main Northern Rail Line







Print 21 – Crown Road and Spring Creek


Entrance to Rail Corridor


Print 22 – Crown Road and Spring Creek


Spring Creek Causeway







Print 23 – Crown Road and Spring Creek


Crown Land Adjacent to Main Northern 
Rail Line


Print 24 – Main Northern Rail Line 
Corridor







Print 25 – Main Northern Rail Line 
Corridor


Print 26 – Main Northern Rail Line 
Corridor


Embankment Adjoining Crown Land
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Ref:  160708 Wallarah 2 Coal Project Amendment to DA.docx  HANSEN BAILEY 


EXECUTIVE SUMMARY  


Overview 


The Wyong Areas Coal Joint Venture sought an amendment to the Development Application 
(SSD-4974) for the Wallarah 2 Coal Project (the Project) under clause 55 of the Environmental 


Planning and Assessment Regulation 2000.  The Minister’s delegate agreed to the amendment 
on 15 July 2016. This document contains the written particulars that indicate the nature of the 
changed development, as required under clause 55.   


The amendment involves changes to the proposed coal transportation infrastructure and the 
re-alignment of a sewer connection.  All other aspects of the Project will remain as previously 
proposed, including:  


 Mining area, mining methods and maximum production rate; 


 Coal handling or rail loading methods; 


 Other surface infrastructure (i.e. other than coal transportation infrastructure); 


 Construction schedule; 


 Operational and construction workforce; and 


 Capital investment value.   


The Development Application (as originally made) was partly in respect of land owned by the 
Darkinjung Local Aboriginal Land Council.  Specifically, the coal transportation infrastructure 
and sewer connection for the Project were originally proposed to be located on land owned by 
the Darkinjung Local Aboriginal Land Council.  As a consequence of clause 49(3A) of the 


Environmental Planning and Assessment Regulation 2000, the Development Application (in 
its original form) cannot be granted development consent until the consent of the NSW 
Aboriginal Land Council has been obtained.  The consent of the NSW Aboriginal Land Council 
has not been forthcoming.  The Amendment avoids the need to develop infrastructure on land 
owned by the Darkinjung Local Aboriginal Land Council, thereby removing the requirement for 
the consent of the NSW Aboriginal Land Council.   


This document demonstrates that the Project (as amended) will: 


 Avoid direct land use conflicts with neighbouring land owners;  


 Maintain legal access to adjacent private properties;   


 Reduce the area of land disturbance required for the Project;  


 Reduce the ecological impacts of the Project;  


 Result in fewer interactions with streams and riparian vegetation;  


 Comply with noise and air quality criteria for residences in Blue Haven;  


 Implement appropriate noise mitigation measures at affected residences  
(in consultation with the relevant landowners);  
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 Require fewer train movements than previously proposed;  


 Result in only limited visual impacts, with no impacts on residences in Blue Haven; 


 Not result in any additional impacts on Aboriginal heritage values; 


 Provide net production benefits to NSW of $274 million (present value) and employment 
benefits of $211 million (present value); and  


 Provide significant contributions to the regional economy, including 300 direct jobs. 


Background 


The Wyong Areas Coal Joint Venture is seeking development consent for the Wallarah 2 Coal 
Project.  The Project is located in the Wyong Local Government Area in the Central Coast 
region of New South Wales.   


The key features of the Project include:  


 A deep underground longwall mine extracting up to 5 Million tonnes per annum of export 
quality thermal coal;   


 The Tooheys Road Site (located north-east of the intersection of the M1 Motorway and 
the Motorway Link Road) which includes a portal, coal handling facilities and stockpiles, 
water and gas management facilities, small office buildings, workshop, coal 
transportation infrastructure and connections to municipal water and sewerage systems; 


 The Buttonderry Site (near the intersection of Hue Hue Road and Sparks Road) which 
includes administration offices, bathhouse, personnel access to the mine, ventilation 
shafts and water management structures;  


 The Western Ventilation Shaft Site (located in the Wyong State Forest) includes a 
downcast ventilation shaft and water management structures;  


 An inclined tunnel (or ‘drift’) from the surface at the Tooheys Road Site to the coal seam 
beneath the Buttonderry Site;  


 Transportation of product coal to the Port of Newcastle by rail; and  


 An operational workforce of 300 full time employees.   


The Project constitutes State Significant Development.  As such, the Project has been subject 
to the assessment process under Division 4.1 of Part 4 of the Environmental Planning & 


Assessment Act 1979.   
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The proponent made a request for Environmental Assessment Requirements on 13 October 
2011.  The Environmental Assessment Requirements for the Project were notified on  
12 January 2012 and Supplementary Environmental Assessment Requirements were notified 
on 11 July 2012.   


An Environmental Impact Statement was prepared in accordance with the relevant 
Environmental Assessment Requirements.  In accordance with section 89F of the 
Environmental Planning & Assessment Act 1979, the Environmental Impact Statement was 
placed on public exhibition for 40 business days from 26 April 2013 to 21 June 2013.   


A total of 748 submissions were received during the public exhibition period.  A Response to 
Submissions document was prepared to address the issues raised in the submissions.   


On 7 February 2014, the Director-General published the Environmental Assessment Report 
for the Project.  The Environmental Assessment Report concluded that “the project’s benefits 


outweigh its potential impacts and it is therefore in the public interest” (DP&I, 2014).   


On 16 January 2014, the Minister for Planning directed the Planning Assessment Commission 
to review the merits of the Project as a whole.  The Planning Assessment Commission 
published its Review Report in June 2014.   


Following the review by the Planning Assessment Commission, the Project was the subject of 
legal proceedings in the NSW Land and Environment Court.  The Court held that insofar as 
the Development Application (SSD-4974) is made in respect of Lot 195 DP 1032847 (which is 
owned by the Darkinjung Local Aboriginal Land Council), SSD-4974 cannot be determined 
until the NSW Aboriginal Land Council has consented to the making of the application.  Despite 
the proponent’s efforts to negotiate an agreeable outcome, the consent of the NSW Aboriginal 
Land Council has not been forthcoming.   


Following the review by the Planning Assessment Commission, the coal transportation 
infrastructure and sewer connection for the Project were re-designed to avoid Aboriginal land.  
These proposed changes to the Project are referred to as the ‘Amendment’.   


Description of the Amendment 


The Amendment can be summarised as follows:   


 Removal of the previously proposed rail loop;  


 Re-location of the rail spur and train load out facility to the eastern side of the Main 
Northern Rail Line;  


 A conveyor system to deliver product coal from the stockpile to the new location of the 
train load out facility; and 


 Realignment of sewer connection.   
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To avoid development on Aboriginal land, the rail spur has been re-located to a Crown Road 
(Nikko Road) on the eastern side of the Main Northern Rail Line.  The spur is approximately 
2.3 km long and will run alongside the southbound line between the Gosford Road and 
Motorway Link Road bridges.  The train load out facility will be located on the rail spur, 
approximately 1.1 km north of the Motorway Link Road Bridge.  The rail loop that was originally 
proposed is not required for the Amended Project.   


A conveyor system (comprising the overland conveyor and bin feed conveyor) will be 
constructed to deliver coal from the product coal stockpile to the re-located train load out 
facility.  The overland conveyor is approximately 2.3 km long and follows a west-east 
alignment.  The overland conveyor delivers coal from the product stockpile to a transfer station 
adjacent to the Main Northern Rail Line.  The transfer station will move coal from the overland 
conveyor to the bin feed conveyor.  The bin feed conveyor is approximately 1.1 km long and 
follows a south-north alignment adjacent to the Main Northern Rail Line.   


None of the infrastructure associated with the Amended Project will be developed on privately 
owned land.  There are privately owned lots with frontage along Nikko Road.  The proposed 
infrastructure on Nikko Road has been designed so that existing physical and legal access to 
these lots is maintained.  There are also other legal access routes to some of these lots.   


The Amendment will reduce the land disturbance associated with the Tooheys Road Site from 
89 ha to 63 ha, which represents a reduction of 29%.   


Regulatory Framework 


To give effect to the Amendment, Wyong Areas Coal Joint Venture sought an amendment to 
the Development Application for the Project (SSD-4974) pursuant to clause 55 of the 
Environmental Planning & Assessment Regulation 2000.  Clause 55 provides that a 
Development Application may be amended or varied by the application (with the agreement of 
the consent authority).   


Clause 55(2) of the Environmental Planning & Assessment Regulation 2000 states that “the 


application to amend or vary the development application must have annexed to it written 


particulars sufficient to indicate the nature of the changed development”.  This document was 
prepared to accompany the application to amend the Development Application, and provides 
a detailed description of the Amendment.   


The Minister’s delegate agreed to the amendment on 15 July 2016. 


Environmental Impacts and Mitigation Measures 


Flooding 


G Herman & Associates has undertaken the Spring Creek Flood Impact Assessment to assess 
the potential flooding impacts that may result from the construction of the rail spur.  The re-
located rail spur will require crossings of Spring Creek and its tributaries.   
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The hydraulic model predicted that construction of the rail spur may result in very minor 
increases in flood levels at the two bridge crossings over Spring Creek.  For a 1 in 100 year 
flood event, the flood levels at the two bridges are predicted to increase by 0.01 m and 0.03 m.  
The freeboard to the existing rail infrastructure is sufficient to accommodate these minor 
increases in flood levels.  For this reason, the construction of the rail spur will not result in 
inundation of the Main Northern Rail Line.   


The model predicts no significant change to the extent of flooding.  The modelling also showed 
that the other culverts over Spring Creek have sufficient capacity to convey flows associated 
with a 1 in 100 year flood.  Under the modelled conditions of a Probable Maximum Flood, 
inundation of the Main Northern Rail Line would occur regardless of whether or not the 
proposed rail spur is constructed. 


The proponent will implement appropriate erosion and sediment controls during construction 
and operation of the proposed rail infrastructure.  A detailed Erosion and Sediment Plan will 
be included in the Water Management Plan to be prepared for the Project.   


Air Quality 


Pacific Environment Limited has prepared an Air Quality and Greenhouse Gas Assessment – 


Addendum, which predicts the impacts of the Amended Project.  The model that was previously 
developed for the Project was revised to reflect the proposed changes to the coal 
transportation infrastructure.   


Air quality modelling has established that the impacts of the Amended Project alone (i.e. 
incremental impacts) will comply with the regulatory criteria for annual average TSP, PM10, 
PM2.5 and dust deposition levels.  The incremental 24-hr average concentrations of PM10 and 
PM2.5 will also comply with the regulatory criteria.   


Based on recorded background levels and the modelled incremental impacts, cumulative 
levels for annual average PM10, PM2.5, TSP and dust deposition levels are also predicted to 
comply with the regulatory criteria.   


Historical air quality monitoring has shown that there are days where the background 
concentration exceeds the criterion for 24-hr average PM10, such as during bushfires.  Due to 
the relatively minor contribution of the Project to PM10 levels, it is unlikely that the Amended 
Project will result in additional days where the 24-hr average criterion is exceeded.   


Total emissions during the construction phase are estimated to be less than the total emissions 
during the operations phase.  Consequently, emissions during the construction phase are also 
predicted to comply with the air quality criteria.   


The proponent has previously committed to preparing an Air Quality and Greenhouse Gas 
Management Plan for the Project.  This management plan will include dust controls to minimise 
the potential impacts of the Amendment.   
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Greenhouse Gas 


The Amendment results in a shorter haulage distance to Newcastle, which will marginally 
reduce the indirect greenhouse gas emissions associated with rail transportation.  Due to the 
additional conveyors associated with the Amendment, there will be a marginal increase in 
emissions resulting from electricity use.   


The Amended Project is predicted to generate approximately 4,643,044 tonnes of CO2-e in 
direct (Scope 1) greenhouse gas emissions over the life of the Project.  The estimated Scope 
1 emissions intensity of the Project is approximately 0.045 t CO2-e per tonne of coal, which is 
comparable to the majority of underground coal mines in Australia (0.05 t CO2-e per tonne of 
coal) (Deslandes, 1999).   


Noise 


Atkins Acoustics and Associates has prepared a Noise and Vibration Impact Assessment 


Addendum, which considers the acoustic impacts of the Amended Project.   


Due to the re-location of the train load out facility and the removal of the rail loop, receptors to 
the north, south and west of the Tooheys Road Site are expected to experience lower noise 
levels than previously predicted.  The modelled noise levels for these locations are up to 
1.1 dBA less than the predictions for the previous layout of the Tooheys Road Site.   


The Amended Project is predicted to comply with the relevant noise criteria for the Blue Haven 
area.  Blue Haven is over 1 km from the location of the train load out facility and is separated 
from the proposed infrastructure by the elevated Motorway Link Road.    


There are two residences (P14 and P15) located on Thompson Vale Road to the east of the 
proposed rail spur.  Noise levels at these residences are predicted to exceed the noise criteria 
by up to 4 dBA under modelled conditions.  The relevant noise criteria are predicted to be 
exceeded by up to 4 dBA at a single rural residential property (P16) on Bushells Ridge Road.  
These predicted exceedances represent a ‘moderate’ degree of affectation.  To mitigate these 
impacts, the proponent will consult with these landowners and offer to apply appropriate 
acoustic treatments in accordance with the Voluntary Land Acquisition and Mitigation Policy 


for State Significant Mining, Petroleum and Extractive Industry Developments (NSW 
Government, 2014).   


Residences to the north of Bushells Ridge Road in Wyee are predicted to experience 
exceedances of up to 2 dBA above the noise criteria during noise enhancing weather 
conditions.  Exceedances of up to 2 dBA are categorised as ‘negligible’ impacts under the 
Voluntary Land Acquisition and Mitigation Policy.   


The residences on Thompson Vale Road (P14 and P15) and Bushells Ridge Road (P16) are 
predicted to experience exceedances of the noise management levels during some 
construction activities.  A Construction Noise and Vibration Management Plan will be 
developed in consultation with those landowners to manage impacts during the construction 
phase.   
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Vibration levels are predicted to comply with the structural damage criteria and human comfort 
criteria at the locations of the closest residences (on Thompson Vale Road).   


The proponent has previously committed to preparing a Noise Management Plan for the 
operational phase of the Project.  This management plan will include noise controls to minimise 
the potential impacts of the Project.   


Ecology 


Cumberland Ecology has prepared an Ecological Impact Assessment – Addendum, which 
assesses the ecological impacts of the Amendment.   


The Amendment will reduce the disturbance associated with the Tooheys Road Site from 
89 ha to 63 ha, which represents a reduction of 29%.  As a consequence, the Amendment 
avoid impacts to approximately 11.1 ha of native vegetation.   


The Amendment results in less or equal disturbance for all vegetation communities.   


There are six Endangered Ecological Communities present at the Tooheys Road Site.  The 
Amendment will significantly reduce disturbance to the Swamp Sclerophyll Forest Endangered 
Ecological Community from 2.85 ha to 0.63 ha, which represents a reduction of 78%.  The 
Amendment will reduce disturbance to the River-flat Eucalyptus Forest Endangered Ecological 
Community from 5.86 ha to 5.42 ha, which represents a reduction of 8%.  There is no change 
to the areas of disturbance for the other four Endangered Ecological Communities.   


By reducing the extent of disturbance to native vegetation, the Amendment will result in less 
impact to potential habitat for flora and fauna species, including threatened and migratory 
species.   


The previously proposed rail loop required crossings of Wallarah Creek and its tributaries.  The 
Amendment removes the requirement for the rail loop, thus avoiding the removal of 0.45 ha of 
riparian vegetation along Wallarah Creek.   


By re-locating the rail spur to the eastern side of the Main Northern Rail Line, the Amendment 
will also avoid impacts to 0.45 ha of riparian vegetation along the reaches of Spring Creek west 
of the Main Northern Rail Line.  Although there will need to be crossings of Spring Creek on 
the eastern side of the Main Northern Rail Line, the creek channels at these locations have 
been modified due to the existing rail crossings.  The impacts of re-locating the rail spur are 
substantially outweighed by the benefits of avoiding the previously proposed crossings of 
Wallarah Creek and Spring Creek.   


The proponent has previously proposed a Biodiversity Offset Strategy to compensate for 
residual impacts to ecological values.  The offset ratios for all vegetation communities have 
increased as a result of the lower areas of disturbance.  Due to the reduced area of 
disturbance, the offset ratios for flora and fauna habitat will improve as a result of the 
Amendment.   
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Rail 


A revised Rail Study has been undertaken by GHD to assess the rail network implications of 
the train movements associated with the Project.  Rail network modelling was undertaken by 
Transport for NSW to determine the availability of train paths on the Main Northern Rail Line.   


To accommodate the proposed changes to the rail spur, alternate train configurations have 
been adopted for the Amended Project.  The train configurations for the Amended Project will 
have more wagons than the previously proposed train configuration.  As a consequence, the 
Amended Project will require fewer train cycles per day.   


The Amended Project will require 3 to 4 train cycles per day.  The rail network modelling 
determined that there are six available train cycles.  Using 25 tonne axle load wagons, there 
will be sufficient network capacity to accommodate the train movements associated with the 
Amended Project, without the need for additional rail infrastructure.   


Given that the Amended Project requires fewer train cycles, the predicted impacts on level 
crossings will be reduced as a result of the Amendment.   


To ensure that the Amended Project will not have any safety implications on the rail network, 
the proponent will prepare a Signalling Functional Specification to the satisfaction of Transport 
for NSW, RailCorp and Sydney Trains.   


Aboriginal Heritage 


OzArk Environmental & Heritage Management has prepared an Aboriginal Cultural Heritage 


Assessment – Addendum, which evaluates the impacts of the Amendment on cultural heritage 
values.  Consultation with Aboriginal stakeholders for the purposes of this assessment has 
been undertaken in accordance with the Aboriginal cultural heritage consultation requirements 


for proponents 2010 (DECCW, 2010).  Registered Aboriginal stakeholders were involved in 
the archaeological survey conducted on 2 March 2016.   


The archaeological surveys did not identify any further Aboriginal sites or areas that are likely 
to contain subsurface archaeological deposits.  Therefore, the Amendment is not expected to 
result in any impacts to additional Aboriginal items.   


The removal of the rail loop from the design of the Tooheys Road Site is expected to have a 
beneficial impact.  Removal of the rail loop will reduce the potential impacts to open site  
WC-OS2, which was identified during previous archaeological studies.   


The proponent has previously committed to the preparation of an Aboriginal Cultural Heritage 
Management Plan.   
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Visual 


The Design Partnership has prepared a Visual Impact Assessment – Addendum, which 
considered the visual impacts of the new infrastructure associated with the Amendment, 
including:   


 Conveyors and gantries; 


 Transfer Stations; 


 Train Load Out Facility; and 


 Noise Barrier.   


These structures are only expected to be visible to motorists on the Motorway Link Road and 
Tooheys Road, as well as train passengers on the Main Northern Rail Line.  The structures 
are not predicted to be visible from any locations that are accessible to pedestrians.  Due to 
the speeds that motorists and train passengers will be travelling at when passing the proposed 
structures, the potential durations of view will be very short.  The potential visual impacts are 
considered to be ‘moderate’.   


The following measures will be undertaken to minimise the visual contrast between the 
proposed structures and the surrounding landscape:  


 The exteriors of the proposed structures will employ colours that achieve the greatest 
integration with the surrounding landscapes; and 


 Vegetation that is removed for construction will be re-planted to provide visual screening 
(where practicable).   


To minimise the effects of light spill at private residences, the use of external lighting will be 
limited and appropriately managed.  The limited external lighting that is required will be 
designed in accordance with the relevant Australian Standard.   


Economic Benefits 


Gillespie Economics conducted an Economic Impact Assessment to estimate the potential 
economic benefits that will be provided by the Amended Project.  This assessment included a 
cost benefit analysis and local effects analyses.  The cost benefit analysis estimates that the 
Amended Project will generate net production benefits of $274 M (present value).  In addition, 
the Amended Project may generate market and non-market employment benefits, which are 
estimated at $211 M (present value).   


Provided that the value of unquantified residual environmental costs is less than these benefits, 
the Amended Project is considered to be desirable from an economic efficiency perspective.   
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The employment and expenditure associated with the Project will generate economic activity 
within the regional economy.  When flow-on effects are considered, the contribution of the 
Amended Project to the regional economy may be as much as:   


 $593 M in annual direct and indirect regional output or business turnover; 


 $342 M in annual direct and indirect regional value-added; 


 $69 M in annual direct and indirect household income; and  


 853 direct and indirect jobs.   


The proponent also remains committed to a target of 70% local employment, which equates 
to 210 direct locally recruited employees.  The proponent also commits to a target of at least 
10% indigenous employment, which equates to a minimum of 30 indigenous employees during 
the operational phase.   


The construction phase of the Amended Project will also generate significant contributions to 
the regional economy, as summarised in Section 6.9.3.   


Justification 


The Project (as originally proposed) required the construction and operation of a rail spur and 
sewer connection on land owned by the Darkinjung Local Aboriginal Land Council.  The Project 
was the subject of legal proceedings in the Land and Environment Court regarding the issue 
of development on land owned by the Darkinjung Local Aboriginal Land Council.  The Court 
held that insofar as the Development Application is made in respect of Lot 195 DP 1032847 
(which is owned by the Darkinjung Local Aboriginal Land Council), the application cannot be 
determined without the consent of the NSW Aboriginal Land Council.  The Amendment will 
avoid development on land owned by the Darkinjung Local Aboriginal Land Council, including 
Lot 195 DP 1032847, thereby removing the requirement for the consent of the NSW Aboriginal 
Land Council.  The Amendment, if agreed to by the consent authority, will enable the 
Development Application to be determined.   


The Amendment will result in a number of positive environmental outcomes.  The reduction in 
the extent of disturbance due to the Amendment will reduce impacts to ecological, hydrological 
and cultural heritage values.  Air quality and noise modelling has demonstrated that amenity 
impacts will be able to be managed in accordance with the relevant standards.   


The Amendment also allows for the economic and employment benefits of the Project to be 
realised.  The Project will generate significant numbers of direct and indirect jobs within the 
locality, which experiences higher than average unemployment rates.  The Project will 
generate revenues in the form of royalties, company tax and voluntary contributions, which are 
used by governments to fund infrastructure projects and services.  Without the Amendment, 
the Project will not be able to proceed in its current form and as such, these potential benefits 
may be foregone.   
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Due to the positive environmental outcomes and economic benefits that will be facilitated by 
the Amendment, there is considered to be sufficient justification for the consent authority to 
accept this amendment to the Development Application.   


The Project (as originally proposed) was subject to a review by the Planning Assessment 
Commission.  The Planning Assessment Commission concluded that “If the recommendations 


concerning improved strategies to avoid, mitigate or manage the predicted impacts of the 


project are adopted, there is merit in allowing the project to proceed”.  The Amended Project 
will provide significant economic benefits and requires less land disturbance than the original 
proposal.  Accordingly there is considered to be merit in allowing the Amended Project to 
proceed.  
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1 INTRODUCTION 


1.1 BACKGROUND 


The Wyong Areas Coal Joint Venture (WACJV) is seeking development consent under 
Division 4.1 of Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act) for 
the Wallarah 2 Coal Project (the Project).  The Project is located in the Wyong Local 
Government Area (LGA) in the Central Coast region of New South Wales.  The location of the 
Project is shown in Figure 1.   


The key features of the Project include:  


 A deep underground longwall mine extracting up to 5 Million tonnes per annum (Mtpa) 
of export quality thermal coal;   


o The Tooheys Road Site (between the M1 Motorway and the Motorway Link Road) 
which includes a portal, coal handling facilities and stockpiles, water and gas 
management facilities, small office buildings, workshop, coal transportation 
infrastructure and connections to the municipal water and sewerage systems;  


o The Buttonderry Site (near the intersection of Hue Hue Road and Sparks Road) 
which includes administration offices, bathhouse, personnel access to the mine, 
ventilation shafts and water management structures;  


o The Western Ventilation Shaft Site in the Wyong State Forest, which includes a 
downcast ventilation shaft and water management structures;  


 An inclined tunnel (or ‘drift’) from the surface at the Tooheys Road Site to the coal seam 
beneath the Buttonderry Site;  


 Transportation of product coal to the Port of Newcastle by rail; and  


 An operational workforce of up to 300 full time employees (including contractors).   


The conceptual layout of the Project is shown in Figure 2.   


The Project is the subject of a Development Application (DA) (SSD-4974) for State Significant 
Development.  As such, the Project has been assessed under Division 4.1 of Part 4 of the 
EP&A Act.   


The proponent made a request for Environmental Assessment Requirements (EARs) on 13 
October 2011.  The EARs for the Project were notified on 12 January 2012.  Supplementary 
EARs were notified on 11 July 2012.   


An Environmental Impact Statement (EIS) was prepared in accordance with the relevant 
EARs.  In accordance with section 89F of the EP&A Act, the EIS was placed on public 
exhibition for 40 business days from 26 April 2013 to 21 June 2013.   


A total of 748 submissions were received during the public exhibition period.  A Response to 
Submissions (RTS) document was prepared to address the issues raised in these 
submissions.   
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On 7 February 2014, the Director-General published the Environmental Assessment Report 
for the Project.  The Environmental Assessment Report concluded that “the project’s benefits 


outweigh its potential impacts and it is therefore in the public interest” (DP&I, 2014).   


On 16 January 2014, the Minister for Planning directed the Planning Assessment Commission 
(PAC) to review the merits of the Project as a whole.  The PAC published its Review Report 
in June 2014 which concluded that: “If the recommendations concerning improved strategies 


to avoid, mitigate or manage the predicted impacts of the project are adopted, there is merit 


in allowing the project to proceed”. 


Following the review by the PAC, the Project was the subject of legal proceedings in the NSW 
Land and Environment Court (LEC)1 instituted by the Darkinjung Local Aboriginal Land 
Council (DLALC).  The LEC held that insofar as the DA (SSD-4974) is made in respect of Lot 
195 DP 1032847 (which is owned by DLALC), the DA cannot be determined without the 
consent of the NSW Aboriginal Land Council.  Despite WACJV’s efforts to negotiate an 
agreeable outcome, the NSW Aboriginal Land Council has not consented to the making of the 
SSD-4974.   


In light of the LEC’s judgment, the coal transportation infrastructure and sewer connection for 
the Project was re-designed to avoid land owned by DLALC (including Lot 195 DP 1032847).  
The particulars of the changes to the Project can be summarised as follows:   


 Removal of the previously proposed rail loop;  


 Re-location of the previously proposed rail spur to the eastern side of the Main Northern 
Rail Line, thereby avoiding Aboriginal Land;  


 Re-location of the train load out facility to the eastern side of the Main Northern Rail Line;  


 A conveyor system to deliver product coal from the stockpile to the new location of the 
train load out facility; and 


 Realignment of the sewer connection.   


These proposed changes are referred to as the ‘Amendment’.  The Amendment is described 
in detail in Section 2.  By avoiding development on land owned by DLALC, including Lot 195 
DP 1032847, the Amendment overcomes the impediment to determination of the DA identified 
by the LEC.   


All other aspects of the Project remain identical to the original proposal (referred to as the 
‘Original Project’).  The Project as a whole, incorporating the proposed changes, is referred to 
as the ‘Amended Project’.   


To give effect to the proposed changes to the Project, WACJV is seeking an amendment to 
the DA under clause 55 of the Environmental Planning and Assessment Regulation 2000 


(EP&A Regulation).   


                                                 
1 Darkinjung Local Aboriginal Land Council v Wyong Coal Pty Limited (No 2) [2014] NSWLEC 71 
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1.2 LAND OWNERSHIP  


The Amendment will involve the construction and operation of infrastructure on land that was 
not previously part of the Project.  The proposed conveyor system will be situated on WACJV 
owned land, Crown land and Roads and Maritime Services (RMS) owned land.  The re-located 
rail spur and train load out facility will be constructed within an unencumbered and largely 
unformed Crown Road (Nikko Road) before entering the corridor of the adjacent Main 
Northern Rail Line.   


The proposed re-location of the rail spur will ensure that no part of the development is on land 
owned by the DLALC.  The ownership of land in the vicinity of the Amended Project is shown 
in Figure 3.  A revised Schedule of Lands is provided in Appendix A.   


1.3 DOCUMENT PURPOSE 


The DA for the Project was supported by the Wallarah 2 Coal Project Environmental Impact 


Statement (Hansen Bailey, 2013a).  The EIS provided a detailed description of the Original 
Project and comprehensively assessed its potential environmental impacts.   


This document was prepared for two purposes.  It initially served as the written particulars 
required under clause 55(2) of the EP&A Regulation to support an application to the consent 
authority for agreement to amend SSD-4974.   


As the Minister’s delegate has agreed to the requested amendment of the DA, this document 
now serves as a comprehensive assessment of the Amendment.  The assessment contained 
in this document, together with the EIS and RTS, will enable the consent authority to complete 
its assessment and determination of SSD-4974 (as amended).   


1.4 DOCUMENT STRUCTURE 


This document is structured as follows:   


 Section 2 provides a detailed description of the Amendment;  


 Section 3 outlines the regulatory framework that is relevant to the Amendment;  


 Section 4 summarises the stakeholder engagement that has been undertaken for the 
Amendment;  


 Section 5 outlines the risk assessment that was undertaken to ascertain the 
environmental risks that required assessment;  


 Section 6 assesses the potential environmental impacts of the Amendment and 
describes the measures that will be implemented to mitigate or manage those impacts;  


 Section 7 consolidates the management and mitigation measures that have been 
adopted for the Amendment;   


 Section 8 provides a justification for the Amendment;   


 Section 9 lists the abbreviations and Section 10 lists the sources that were relied upon 
during the preparation of this document.    
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2 DESCRIPTION OF THE AMENDMENT 


This section describes each change proposed by the Amendment and compares each change 


to the Original Project.  This section should be read in conjunction with Section 3 of the EIS.   


2.1 OVERVIEW OF THE ORIGINAL PROJECT 


WACJV is seeking development consent under Division 4.1 of Part 4 of the EP&A Act to 
facilitate the development and operation of an underground coal mine.  Development consent 
is sought for a period of 28 years including a three year construction period.   


The Project is generally comprised of the following features: 


 A deep underground longwall mine extracting up to 5 Mtpa of export quality thermal coal;  
 Surface infrastructure facilities, namely:  


o The Tooheys Road Site (located north-east of the intersection of the M1 Motorway 
and the Motorway Link Road) includes a portal, coal handling facilities and 
stockpiles, water and gas management facilities, small office buildings, workshop, 
coal transportation infrastructure and connections to municipal water and 
sewerage systems;  


o The Buttonderry Site (near the intersection of Hue Hue Road and Sparks Road) 
includes administration offices, bathhouse, personnel access to the mine, 
ventilation shafts and water management structures; and 


o Western Shaft Site (located in the Wyong State Forest) includes a downcast 
ventilation shaft and water management structures.   


 An inclined tunnel (or ‘drift’) provides access to the mine and facilitates the conveyance 
of coal from the mine.  The drift extends from the surface at the Tooheys Road Site to 
the coal seam, approximately 360 m beneath the Buttonderry Site;  


 Transportation of product coal to the Port of Newcastle by rail; and 


 An operational workforce of 300 full time employees.   


Underground mining operations will be undertaken within the Extraction Area (as shown on 
Figure 2).  The Infrastructure Boundary is shown on Figure 2 and indicates the extent of 
surface disturbance required for construction of the surface infrastructure associated with the 
Amended Project.    


Minor disturbance outside the Infrastructure Boundary may be required for ancillary works 
such as firebreaks, boreholes, water diversion structures, minor contour banks, pipelines (and 
associated tracks and other services), power supply, security fences, environmental 
monitoring, and erosion and sediment control.   
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2.2 DESCRIPTION OF THE AMENDED PROJECT 


2.2.1 Underground Mining  


The mine plan, mining method and coal production rate for the Amended Project are 
unchanged from the Original Project.  The mine plan is shown in Figure 2.   


2.2.2 Tooheys Road Site 


The Tooheys Road Site will contain the main coal handling, transportation and water 
management infrastructure for the Project.  The stockpiles, crusher, water management 
infrastructure (dams, water treatment plant) and other buildings are unchanged from the 
Project Description in the EIS.  The only changes to the Tooheys Road Site relate to the coal 
transportation infrastructure.   


The coal transportation infrastructure for the Original Project consisted of a rail loading facility 
near the product coal stockpile, and a rail loop around the site.  The rail loop at the Tooheys 
Road Site was to be connected to the Main Northern Rail Line by a rail spur.   


The Amended Project has omitted the rail loop proposed for the Original Project, and the rail 
spur and train load out facility have been relocated to the east of the Main Northern Rail Line.  
Product coal will be transported by conveyors to the train load out facility.  The rail load out 
facility will be situated on the relocated rail spur, approximately 1.1 km north of the Motorway 
Link Road.  The Project’s trains will branch off the Main Northern Rail Line and onto the rail 
spur immediately south of Gosford Road, Wyee.  The layout of the Tooheys Road Site for the 
Amended Project is illustrated in Figure 4.   


The Tooheys Road Site will require a connection to the municipal sewer system.  The 
indicative alignment of the sewer connection is shown in Figure 4.   


The proposed conveyor system, rail spur, train load out bin and sewer connection will be 
located on a Crown Road (Nikko Road).  This design ensures that the Amended Project will 
entirely avoid development on privately owned land, including Lot 195 DP 1032847 (owned 
by DLALC).   


There are privately owned lots with frontage along Nikko Road, including lots owned by 
DLALC.  The proposed infrastructure on Nikko Road has been designed so that physical 
access to these lots is maintained.  Furthermore, the lots to the north of the Motorway Link 
Road are legally accessible via Thompson Vale Road, Spring Creek Road and Wyee Road 
(in the case of Lot 204 DP 1117900).  Thompson Vale Road is a formed road and is considered 
to be the primary access road to these lots, as opposed to the largely unformed Nikko Road 
and Spring Creek Road.  Nevertheless, WACJV will ensure that access via Nikko Road is 
maintained via easements.  Development by WACJV on Nikko Road to the south of the 
Motorway Link Road will involve the installation of a sewerage pipeline.  The pipeline will be 
installed so as not to impede access to the lots with frontage along Nikko Road.   
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The infrastructure layout for the Amended Project requires approximately 26 ha less 
disturbance than the previously proposed layout for the Original Project.  A comparison of the 
surface disturbance required for the two layouts is provided in Figure 5.  The proposed 
infrastructure for the Amended Project is described in greater detail in  
Section 2.3.   


2.2.3 Buttonderry Site 


The infrastructure at the Buttonderry Site is unchanged from the Project Description in the 
EIS.   


2.2.4 Western Ventilation Shaft 


The infrastructure at the Western Ventilation Shaft Site is unchanged from the Project 
Description in the EIS.   


2.2.5 Coal Transportation 


All product coal will be transported to Newcastle via rail.  The Original Project adopted a train 
configuration of 38 x 120 tonne (t) wagons.  A number of rail haulage options were considered 
for the Amended Project.  In consultation with rail and port providers and based upon 
modelling work completed by Transport for NSW (TfNSW), it has been determined that the 
following configurations provide the required available paths and are suitable from a network 
efficiency perspective: 


 44 x 100 t wagons for the first three years of operation (Years 4 to 6); and 
 60 x 100 t wagons for the remainder of the Project (Years 7 to 28).   


2.2.6 Summary 


Table 1 provides a comparison of the Varied Project with the Original Project.   


Table 1  
Project Summary 


Aspect Original Project Varied Project 
Project Duration 28 years No change  
Mining Method Underground longwall mining No change  
Coal Reserves 150 Mt within the Extraction Area (95 Mt to 


be recovered during the Project duration) 
No change  


Production Rate Maximum of 5 Mtpa No change  
Tooheys Road Site  Drift Portal 


 Raw coal stockpile 
 Secondary Crusher  
 Conveyor to product coal stockpile 
 Product coal stockpile 
 Rail loop and spur to the west of the 


Main Northern Rail Line  
 
 Train load out facility to the west of the 


product stockpile  


 No change  
 No change  
 No change 
 No change  
 No change  
 Rail loop removed and rail spur 


relocated to the east of the Main 
Northern Rail Line 


 Train load out facility relocated to 
east of Main Northern Rail Line 
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Aspect Original Project Varied Project 
 Conveyor from product stockpile to 


train load out facility 
 Water Management Structures 
 Water Treatment Plant 
 Storage facilities 
 Workshop 
 Offices 
 Water and sewer connections 


 Conveyors from product stockpile 
to relocated train load out facility 


 No change  
 No change  
 No change  
 No change 
 No change 
 Realignment of sewerage pipeline 


Buttonderry Site  Downcast shaft (personnel access to 
mine) 


 Mine ventilation fan house 
 Offices 
 Bathhouse 
 Storage facilities 
 Water management structures 
 Electrical substation 
 Helipad 


 No change 
 
 No change 
 No change 
 No change 
 No change 
 No change 
 No change 
 No change 


Western Ventilation 
Shaft Site 


 Downcast shaft 
 Water management structures 
 Required from Year 13 of the Project 


onwards 


 No change 
 No change 
 No change 


Mine Plan 35 longwall panels to be mined during the 
Project (a further 11 panels may be the 
subject of a future application) 


No change 


Coal Transportation 
to Port 


 Rail to Newcastle 
 38 x 120t wagons 


 No change  
 44 x 100t wagons (Years 4 to 6) 
 60 x 100t wagons (Years 7 to 28) 


Employment  Construction workforce of 450 full time 
personnel 


 Operation workforce of 300 full time 
personnel 


 No change  
 
 No change  


Water Management  Mine Water Dams 
o Mine Operations Dam 
o Portal Dam 
o Stockpile Dam 


 Sediment Dams 
o Entrance Dam 
o Sedimentation Dam 


 Mine Water Treatment 
o Water Treatment Plant 
o Brine Treatment Plant 
o Treated Water Dam 
o Brine Dam 


 No change 
 
 
 
 No change 
 
 
 No change 


Waste Management Brine to be disposed of in underground 
sump and longwall goafs 


No change 


Operational Hours 24 hours a day, 7 days a week No change 
Capital Investment $805M No change 
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2.3 PROPOSED INFRASTRUCTURE 


2.3.1 Conveyors and Transfer Stations 


The conveyor system (comprised of the overland conveyor and bin feed conveyor) will be 
constructed to deliver coal from the product stockpile to the new rail load out facility.  The 
overland conveyor is approximately 2.3 km long and follows a west-east alignment.  The 
overland conveyor delivers coal from the product stockpile to a transfer station adjacent to the 
Main Northern Rail Line.  The bin feed conveyor is approximately 1.1 km long and follows a 
south-north alignment adjacent to the Main Northern Rail Line.  The indicative alignment of 
the conveyor system is shown in Figure 4.   


The overland conveyor commences at the product stockpile and crosses to the northern side 
of Tooheys Road.  The conveyor then follows the southern boundary of the Boral Montoro 
premises (comprised of a quarry and tile manufacturing plant) until it enters the corridor of the 
Motorway Link Road.  Once within the road corridor, the conveyor runs parallel to the 
Motorway Link Road until it reaches the transfer station on the eastern side of the Main 
Northern Rail Line (see Figure 4).  Elevated crossings will be constructed to enable the 
conveyor to pass over Tooheys Road, the Boral access road and the Main Northern Rail Line.  
The crossing of the Main Northern Rail Line will be via an enclosed gantry parallel to and north 
of the Motorway Link Road Bridge.  WACJV has consulted and will continue to consult with 
Roads and Maritime Services (RMS), Transport for NSW (TfNSW), RailCorp and Sydney 
Trains to ensure that any road or rail safety risks associated with the Amendment are identified 
and appropriately managed.   


The overland conveyor will be a belt conveyor with a maximum belt width of 2,400 mm.  The 
overland conveyor system will be nominally driven by three 500 kW drives.  The indicative 
locations of these drives are shown in Figure 5.  The overland conveyor system has been 
designed to a nominal capacity of up to 4,500 tonnes per hour (tph).   


The transfer station adjacent to the Main Northern Rail Line will transfer coal from the overland 
conveyor to the bin load conveyor.  This transfer station will be a ‘hood and spoon’ type transfer 
designed to industry standards.  The ‘hood and spoon’ design generates lower dust and noise 
emissions compared to other transfer designs.  The transfer station will be fully enclosed to 
further reduce dust and noise emissions.   


The bin feed conveyor will be predominantly ground-mounted adjacent to the proposed rail 
spur.  The bin feed conveyor will be a trough belt conveyor with a nominal belt width of up to 
2400 mm.  The drives for the bin feed conveyor will be located approximately 90 m south of 
the train load out facility and approximately 1 km north of the Motorway Link Road (see  
Figure 5).  The bin feed conveyor will be nominally powered by two 500 kW drives.  The bin 
feed conveyor has been designed to operate at a nominal capacity of up to 4,500 tph.   


In order to minimise dust and noise impacts, both the overland conveyor and bin feed conveyor 
will be fitted with wind shielding (roof and one side wall).  The shielding will be installed on the 
side of the conveyor that faces sensitive receptors.   
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2.3.2 Rail Spur 


The rail spur for the Project has been relocated to the eastern side of the Main Northern Rail 
Line.  The spur will run alongside the southbound line (Up line) between the Gosford Road 
and Motorway Link Road bridges (see Figure 5).  The spur is approximately 2.2 km long and 
will be constructed to the NSW standard rail gauge.  The rail spur will be constructed at similar 
grades to the existing grades along the Main Northern Rail Line.  Detailed design and 
construction will be undertaken in consultation with RailCorp, Sydney Trains and TfNSW.  
Earthworks will be required for the construction of the rail spur, as described in  
Section 2.4.  WACJV will continue to consult with these agencies to ensure that any rail safety 
risks associated with the Amendment are identified and appropriately managed.   


The connection to the southbound line of the Main Northern Rail Line will be located a short 
distance south of the Gosford Road Bridge along a straight section of the Main Northern Rail 
Line.  The existing Main Northern Rail Line crossovers are located approximately 500 m north 
of the Gosford Road Bridge.  These crossovers will be utilised by the Project’s train 
movements.   


The existing crossovers are currently restricted to a speed of 25 km/h.  Accordingly, the 
Project’s trains will be restricted to this speed limit when re-joining the Main Northern Rail Line, 
unless suitable upgrades are implemented in consultation with RailCorp, Sydney Trains and 
TfNSW.   


The rail spur will cross over Spring Creek and its tributaries.  The creek crossings for the rail 
spur will be immediately adjacent and downstream of the corresponding bridges along the 
Main Northern Rail Line.  The creek crossings for the rail spur will be designed so that there 
is minimal impact on the flood regime of Spring Creek.   


The re-design of the rail infrastructure has resulted in fewer interactions with watercourses 
and riparian vegetation.  The rail loop and spur for the Original Project required four crossings 
of Wallarah Creek (and its tributaries) and three crossings of Spring Creek (and its tributaries).  
The rail spur for the Amended Project only requires three crossings of Spring Creek (and its 
tributaries), which are located directly adjacent to the existing crossings for the Main Northern 
Rail Line.   


2.3.3 Rail Loading System 


The rail load out facility will be constructed on the eastern side of the Main Northern Rail Line, 
approximately 1.1 km north of the Motorway Link Road (see Figure 4).  The bin is nominally 
12 m in diameter, 29 m in height and has a maximum nominal capacity of approximately  
1,000 t.  The train loading system generally consists of:   


 1,500 mm loading gate; 


 Telescopic chute (to suit the NSW rail network); 


 Spillage pit to contain minor coal spills; 


 Telemetry system to control the speed of trains as they are being loaded; 
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 Wagon closing trigger to confirm that wagon doors are closed; 


 Track weigh scales before and after the bin; and 


 Control room.   


The loading system will be able to be controlled locally and remotely (from the main offices).  
The loading system will be capable of loading trains at a nominal rate of approximately  
2,500 tph to 5,000 tph.   


The conceptual design of the rail load out facility is illustrated in Appendix B.   


2.3.4 Sewer Connection 


A pipeline will be constructed to connect the Tooheys Road Site to the municipal sewerage 
system.  The proposed sewer connection for the Original Project relied on an easement over 
land owned by DLALC.  This easement was shown in Figure 19 of the EIS.  The proposed 
sewer connection has been re-aligned to avoid land owned by the Darkinjung Local Aboriginal 
Land Council (see Figure 4).   


The sewerage pipeline for the Amended Project will follow the alignment of the overland 
conveyor through the Boral Montoro premises and Motorway Link Road corridor.  On the 
eastern side of the Main Northern Rail Line, the pipeline will run along Nikko Road towards 
the Charmhaven Sewage Treatment Plant to the south (see Figure 4).  The pipeline will be 
installed so as to ensure that they will not present any impediment to the use of Nikko Road.   


2.4 CONSTRUCTION 


2.4.1 Schedule 


The construction schedule for the Amended Project is unchanged from the Project Description 
in the EIS.   


2.4.2 Earthworks 


The construction of the rail spur will require earthworks.  Conventional earthwork batters will 
be established on the western side of the rail spur.  On the eastern side, retaining walls will 
be constructed where required to avoid encroachment onto private land.   


Although excavated material (from the site of the rail spur) will be reused as fill material 
wherever possible, approximately 60,000 m3 of additional fill material will be required for 
construction of the rail spur.  Where suitable, the excavated material produced by drift 
development at the Tooheys Road Site will be used for this purpose.  Excavated rock will be 
sized at the crusher before being transported to the location of the rail spur via the overland 
conveyor.  The overland conveyor will be constructed prior to commencement of the 
earthworks for the rail spur.   
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2.5 ALTERNATIVES CONSIDERED 


2.5.1 Alternative 1 – Original Project 


The Original Project required the construction of a rail spur partly on land owned by DLALC.  
The Original Project is currently not feasible because the consent of the NSW Aboriginal Land 
Council has not been obtained.  Development consent for the Original Project cannot be 
granted without the consent of the NSW Aboriginal Land Council.    


2.5.2 Alternative 2 – Alternative Location of Train Load Out Facility 


WACJV considered an infrastructure layout similar to the Amended Project, except with the 
train load out facility located near the Motorway Link Road Bridge.  Under this alternative 
layout, the train load out facility will be near the transfer station.   


This alternative layout was considered unsuitable due to the relative proximity of the train load 
out facility to the Blue Haven residential area.  The proposed location of the train load out 
facility provides a much greater setback from Blue Haven, thus reducing the potential for dust 
and noise impacts.  The proposed location also provides greater visual screening by 
topography and vegetation.   


2.5.3 Alternative 3 – Alternative Location of Rail Spur 


WACJV considered siting the bin feed conveyor and rail spur on the western side of the Main 
Northern Rail Line corridor as opposed to the eastern side (as is proposed for the Amended 
Project).  A comprehensive risk evaluation for this alternative was undertaken in consultation 
with TfNSW.  This alternative was considered unsuitable due to potential rail safety concerns 
and potential interactions with an existing access track used by the DLALC for accessing its 
lands to the north.    


There is also less space on the western side of the Main Northern Rail Line than on the eastern 
side, resulting in greater risks associated with construction of the rail spur and conveyor.  
There were also other concerns pertaining to this alternative including:  


 The rail spur may have extended to the south of the Motorway Link Road Bridge, 
which may have impacted upon DLALC’s assets;  


 Potential noise and dust concerns; and 
 Increased visibility of the train load out facility from publicly accessible areas.   


2.5.4 Alternative 4 –Vales Point Power Station 


WACJV considered the transportation of product coal via the Vales Point Power Station.  This 
alternative involved the construction of an overland conveyor to deliver coal to the power 
station, and the construction of a new train loading facility at the power station.  Following 
consultation with Delta Electricity (now owned by the Sunshine Electricity Joint Venture) as 
owner of the Vales Point Power Station, this alternative was not considered to be feasible due 
to land access constraints and significantly greater capital costs.   
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2.5.5 Alternative 5 – Amended Project   


The preferred alternative is the Amended Project which is comprised of changes to the 
proposed coal transportation infrastructure and the re-alignment of a sewer connection.  


The Amended Project removes direct land use conflict with neighbouring land owners in that 
it avoids development on both DLALC land and privately owned land, whilst ensuring legal 
access to adjacent private properties.   


Impacts from the Amended Project will comply with relevant noise and air quality criteria, as 
well as result in no visual impacts on the residences of Blue Haven.   


The Amendment will provide significant environmental benefits including a 29% reduction in 
land disturbance associated with the Tooheys Road Site.  Specifically, it will result in fewer 
interactions with streams and riparian vegetation, reduce impacts to ecological habitat and 
cause no additional impacts to Aboriginal heritage values.  See Section 6 for further 
discussion.  


By avoiding development on Lot 195 DP 1032847 and other Aboriginal land, the requirement 
to obtain the consent of the NSW Aboriginal Land Council no longer applies.  Therefore, the 
Amendment allows SSD-4974 to be determined in accordance with the EP&A Act.    


The Amendment will allow for the economic and employment benefits of the Amended Project 
to be realised.   
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3 REGULATORY FRAMEWORK 


This section describes the legislative and regulatory requirements applicable to the 


Amendment.  This section considers the relevant provisions of NSW and Commonwealth Acts, 


Regulations and Environmental Planning Instruments.   


3.1 ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979 


This section should be read in conjunction with Section 4.1 of the EIS.   


3.1.1 Development Application Process 


The development application (SSD-4974) for State Significant Development under Division 
4.1 of Part 4 of the EP&A Act was made on 18 September 2012.   


Schedule 1 of the Environmental Planning & Assessment Regulation 2000 (EP&A Regulation) 
states that application for SSD must be accompanied by an EIS.  Schedule 2 of the EP&A 
Regulation states that prior to preparing an EIS, the proponent must make a request for 
Environmental Assessment Requirements (EARs).   


The proponent made a request for EARs on 13 October 2011.  The EARs for the Project were 
notified on 12 January 2012.  Supplementary EARs were notified on 11 July 2012.   


The ‘Wallarah 2 Coal Project Environmental Impact Statement’ (Hansen Bailey, 2013a) was 
prepared in accordance with the EARs.  In accordance with section 89F of the EP&A Act, the 
EIS was placed on public exhibition for 40 business days from 26 April 2013 to  
21 June 2013.   


A total of 748 submissions were received during the public exhibition period.  The issues raised 
in these submissions were addressed in the ‘Wallarah 2 Coal Project Response to 


Submissions’ (Hansen Bailey, 2013b).   


On 7 February 2014, the Director-General published the Environmental Assessment Report 
for the Project.  The Environmental Assessment Report concluded that “the project’s benefits 


outweigh its potential impacts and it is therefore in the public interest” (DP&I, 2014).   


On 16 January 2014, the Minister for Planning directed the PAC to review the merits of the 
Project as a whole.  In accordance with its terms of reference, the PAC held a public hearing 
in Wyong on 2 April 2014.  In June 2014, the PAC published its Review Report, which 
concluded that “if the recommendations concerning improved strategies to avoid, mitigate or 


manage the predicted impacts of the project are adopted, then there is merit in allowing the 


project to proceed”.   


3.1.2 Amending a Development Application 


The EP&A Regulation was made pursuant to section 157 of the EP&A Act.  Clause 55 of the 
EP&A Regulation provides that a DA may be amended or varied by the applicant.  An 
amendment requires with the agreement of the consent authority.   
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Clause 55(2) of the EP&A Regulation provides that “the application to amend or vary the 


development application must have annexed to it written particulars sufficient to indicate the 


nature of the changed development”.  This document describes the proposed changes to the 
Project and assesses the environmental impacts of these changes.   


Section 89F of the EP&A Act outlines the requirement for public exhibition of applications for 
SSD.  Section 89F(4) provides that if the original application was placed on public exhibition, 
an additional period of exhibition is not required for the amended application “unless the 


Secretary determines that the amended, substituted or later application substantially differs 


from the original application and the environmental impact of the development concerned has 


not been reduced by the changes proposed in the amended, substituted or later application.”  
Section 89F(4) demonstrates that the power to amend a DA is wide (as it makes provision for 
amended applications that are substantially different from the original application) and is 
beneficial and facultative.  The Amendment falls within the power to amend under clause 55 
of the EPA Regulation.   


3.1.3 Other Provisions of the EP&A Act 


All other provisions of the EP&A Act will apply to the determination of the development 
application (as amended).  These provisions were discussed in Section 4 of the EIS.   


3.1.4 Gateway Process 


Clause 50A of the EP&A Regulation was enacted to give effect to the ‘Gateway process’ 
described in the Strategic Regional Land Use Plan (DP&I, 2012).  Clause 50A(1) provides that 
the ‘Gateway process’ applies to any proposed mining development on Strategic Agricultural 
Land (as indicated on the Strategic Agricultural Land Map or a site verification certificate).  
However, clause 50A(3) states that the ‘Gateway process’ does not apply to any application 
where the EARs were notified prior to 10 September 2012.  Given that the EARs for the Project 
were notified on 12 January 2012 and 11 July 2012, the ‘Gateway process’ does not apply to 
the Project.   


3.2 OTHER NSW LEGISLATION 


This section should be read in conjunction with Sections 4.3 and 4.4 of the EIS.   


3.2.1 Mining Act 1992 


On 24 February 2016, WACJV submitted Mining Lease Application (MLA) 522 in respect of 
the land required for the conveyor system, rail spur and associated works.  WACJV has 
previously submitted MLAs 342, 343, 346, 350 and 462 in respect of the Project.  The mining 
authorisations and MLAs held by WACJV are shown in Figure 6.   
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3.2.2 Roads Act 1993 


The rail spur and train load out facility are proposed to be constructed within Nikko Road (an 
unformed and unencumbered Crown road).  WACJV submitted an application (W562973) to 
close Nikko Road on 18 January 2016.  The Department of Primary Industries – Lands (DPI 
– Lands) confirmed that Nikko Road was not encumbered by any existing permits or 
applications.   


Section 138 of the Roads Act 1983 (Roads Act) provides that the consent of the roads authority 
is required for the erection of a structure or the carrying out of works in, on or over a public 
road.  Construction works will need to be undertaken on the section of Nikko Road that is the 
subject of road closure application W562973.  Section 7 states that the Minister for Roads is 
the roads authority for Crown roads.  Therefore, the Minister’s consent will be required for 
works on Nikko Road (should it remain a Crown road at the time of construction).   


The construction of the conveyor system will take place partially within a section of the RMS 
corridor for the Motorway Link Road.  Under section 7 of the Roads Act, the local council is 
the roads authority for all roads other than Crown Roads and freeways.  The consent of Wyong 
Shire Council (WSC) will be required for construction works within this corridor.   


Pursuant to section 89K of the EP&A Act, consent under section 138 of the Roads Act cannot 
be refused if it is required for the carrying out of an approved SSD.   


3.3 ENVIRONMENTAL PLANNING INSTRUMENTS 


This section should be read in conjunction with Sections 4.1.7 and 4.1.10 of the EIS.   


3.3.1 State Environmental Planning Policy (State and Regional Development) 2011  


The State Environmental Planning Policy (State and Regional Development) 2011 (SRD 
SEPP) declares certain categories of development to be SSD.  Schedule 1 of the SRD SEPP 
declares coal mining (and related works) to be SSD.  Schedule 1 relevantly states: 


(1) “Development for the purpose of mining that: 


(a) is coal or mineral sands mining; or  


… 
(3) Development for the purpose of mining related works (including primary 


processing plants or facilities for storage, loading or transporting any mineral, ore 


or waste material) that: 


(a) is ancillary to or an extension of another State significant development 


project.” 


Therefore, the Amendment constitutes SSD.   
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3.3.2 Mining SEPP 


State Environmental Planning Policy (Mining, Petroleum Production and Extraction Industries) 


2007 (Mining SEPP) dictates the permissibility of mining activities and the matters that must 
be considered by consent authorities when determining an application for a mining 
development.  Clause 7(1)(a) of the Mining SEPP provides that underground mining is 
permissible (with consent) on any land.  ‘Underground mining’ is defined under clause as:  


(a) mining carried out beneath the earth’s surface, including bord and pillar mining, 


longwall mining, top-level caving, sub-level caving and auger mining, and 


(b) shafts, drill holes, gas and water drainage works, surface rehabilitation works and 


access pits associated with that mining (whether carried out on or beneath the 


earth’s surface), 


but does not include open cut mining.” 


Clause 7(1)(b) of the Mining SEPP provides that the following development is permissible: 


(a) mining carried out: 
(i) on land where development for the purposes of agriculture or industry may 


be carried out (with or without development consent), or 
(ii) on land that is, immediately before the commencement of this clause, the 


subject of a mining lease under the Mining Act 1992 or a mining licence 
under the Offshore Minerals Act 1999 


Clause 7(1) also provides that the following development is permissible (with consent): 


(d) facilities for the processing or transportation of minerals or mineral bearing ores 
on land on which mining may be carried out (with or without development consent), 
but only if they were mined from that land or adjoining land 


3.3.3 State Environmental Planning Policy No 71 – Coastal Protection 


The State Environmental Planning Policy No 71 – Coastal Protection (Coastal Protection 
SEPP) prescribes matters that must be considered by the consent authority when determining 
an application for development within the coastal zone.  A portion of the Amendment is located 
within the coastal zone.   


Clause 14 of the Coastal Protection SEPP provides that consent must not be granted to a 
development that would impede physical access to the coastal foreshore.  ‘Coastal foreshore’ 
is defined under the SEPP as ‘land with frontage to a beach, estuary, coastal lake, headland, 


cliff or rock platform’.  The nearest land that constitutes ‘coastal foreshore’ is the land fronting 
Budgewoi Lake, which is approximately 2.5 km south-east of the Project Boundary.  The 
proposed infrastructure for the Amendment will not restrict public access to the coastal 
foreshore.   


  







Wallarah 2 Coal Project  
Amendment to Development Application SSD-4974 7 July 2016 
For Wyong Areas Coal Joint Venture Page 23 
 
 


 


Ref:  160708 Wallarah 2 Coal Project Amendment to DA.docx  HANSEN BAILEY 


Clause 15 of the Coastal Protection SEPP provides that consent must not be granted to a 
development that proposes to dispose of effluent via a non-reticulated system, and where 
negative impacts on water quality would occur as a result.  As explained in Section 2.3.4, all 
effluent generated by the Amended Project will be conveyed to the Charmhaven Sewage 
Treatment Plant.  This will ensure that there are no discharges of untreated wastewater to 
watercourses.   


Clause 16 of the Coastal Protection SEPP provides that consent must not be granted to a 
development that would result in discharges of untreated stormwater to coastal waterbodies.  
The water management system has been designed so that all runoff from industrial and 
hardstand areas is captured and treated prior to being discharged from the site.  In addition, 
temporary sediment basins will be established during construction to ensure that all runoff is 
treated prior to being discharged off site.  Therefore, the Project will not result in discharges 
of untreated stormwater.   


3.3.4 Wyong Local Environmental Plan 2013 


The Wyong Local Environmental Plan 2013 (Wyong LEP 2013) has superseded the Wyong 


Local Environmental Plan 1991, which was in force at the time of lodging the DA.  The Wyong 
LEP 2013 is accompanied by updated land zoning maps.  The land zoning under the Wyong 
LEP 2013 is shown in Figure 7.   


The Amendment is located on land that is zoned as IN1 General Industrial, RU6 Transition, 
E2 Environmental Conservation, and SP2 Infrastructure.  Under the Wyong LEP 2013, 
Development for the purposes of underground mining is permissible (with consent) in zone 
IN1.  However, development for the purposes of underground mining is prohibited in zones 
RU6, E2 and SP2.  Section 89E(3) of the EP&A Act provides that “Development consent may 


be granted despite the development being partly prohibited by an environmental planning 


instrument.”   


Clause 7 of the Mining SEPP provides that development for the purpose of underground 
mining is permissible with development consent on any land.  There is therefore an 
inconsistency between clause 7 of the Mining SEPP and the provisions of the Wyong LEP 
2013.   


Clause 5 of the Mining SEPP states that if there is an inconsistency between the Mining SEPP 
and another environmental planning instrument, the Mining SEPP prevails to the extent of the 
inconsistency.  Therefore, the Mining SEPP prevails over the Wyong LEP 2013, thus 
permitting underground mining to be carried out with development consent.   


The definition of ‘mining’: under clause 3 of the Mining SEPP includes the:   


a) Construction, operation and decommissioning of associated works, and 


b) Stockpiling, processing, treatment and transportation of materials extracted, and 


c) Rehabilitation of land affected by mining.   


Accordingly, the coal handling and transportation infrastructure proposed as part of the 
Amendment will be permissible with development consent.  Even if that was not the case 
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Section 89E(3) of the EP&A Act provides that “Development consent may be granted despite 


the development being partly prohibited by an environmental planning instrument.”   


3.4 ENVIRONMENT PROTECTION & BIODIVERSITY CONSERVATION ACT 1999 


This section should be read in conjunction with Section 4.6 of the EIS.   


The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) prescribes 
the role of the Commonwealth in the assessment of proposed developments.  A proponent 
must make a Referral under section 68 of the EPBC Act if the proposed action has the potential 
to result in significant impacts to Matters of National Environmental Significant (MNES).   


The Referral for the Project (EPBC 2012/6388) was lodged on 17 May 2012.  On 15 June 
2012, the Project was deemed to be a ‘controlled action’, with sections 18 and 18A (which 
relate to listed threatened species and communities) being the controlling provisions.  The 
Assistant Secretary of DoE decided that the Project will be assessed by ‘accredited 
assessment’ under the EP&A Act.   


On 22 October 2013, sections 24D and 24E of the EPBC Act were also deemed to be 
controlling provisions.  Sections 24D and 24E are concerned with the protection of water 
resources.   


Section 156A of the EPBC Act states that a proponent may make a request to vary an action 
that has been the subject of a Referral.  Under section 156B, the Minister must decide whether 
or not to accept the variation.  The Minister may only accept the variation if the varied proposal 
is substantially the same in character as the original proposal.  The Amendment represents 
only a minor change to the coal transportation method for the Project.  The following aspects 
of the Project will remain unchanged from the original proposal: 


 Underground mining activities; 


 Coal processing at the Tooheys Road Site; 


 All surface activities at the Buttonderry Site and Western Ventilation Shaft; 


 Project duration; and 


 Operational and construction workforce.   


The Amended Project is considered to be of the same character as the original proposal.   


WACJV has made a request under section 156A of the EPBC Act to vary the action (EPBC 
2012/6388).   
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4 STAKEHOLDER ENGAGEMENT 


This section outlines the stakeholder engagement that has been undertaken for the 


Amendment, including consultation with regulatory authorities, registered Aboriginal parties 


and the wider community.  This section should be read in conjunction with Section 5 of the 


EIS, which described the stakeholder consultation undertaken for the Original Project.   


4.1 STAKEHOLDER ENGAGEMENT FOR THE PROJECT  


WACJV implemented an extensive stakeholder engagement program for the Project, which 
included consultation with regulatory authorities, third party infrastructure owners, Aboriginal 
stakeholders, near neighbours and the wider community.  Stakeholder engagement was 
undertaken via a number of methods including: 


 Community newsletters; 


 Information days; 


 Community reference group; 


 Personal briefings with landowners; 


 Community contact line and website; 


 Participation at local fairs and trade shows; 


 Briefings and meetings with state and local government authorities; 


 Briefings and meetings with third party infrastructure owners; 


 Consultation with Aboriginal stakeholders in accordance with the ‘Aboriginal cultural 


heritage consultation requirements for proponents 2010’ (DECCW, 2010); and 


 Sponsorship and support of community groups and clubs.  


4.2 STAKEHOLDER ENGAGEMENT FOR THE AMENDMENT 


4.2.1 Regulatory Consultation 


Further consultation has been undertaken specifically for the Amendment.  Briefings and 
meetings have been held with a number of local and state government authorities since 
September 2015.  The objectives of the regulatory consultation were to: 


 Notify the relevant regulatory authorities of the proposed Amendment;  
 Ascertain the process for amending the DA; 
 Identify issues of concern so that these can be addressed in this document; and 
 Confirm that potential interactions with public infrastructure are acceptable to the owners 


of these assets (e.g. RMS, RailCorp, TfNSW, Sydney Trains).   


Table 2 summarises the consultation with regulatory authorities regarding the Amendment.  
Table 3 lists the issues raised by regulatory authorities and identifies where these issues are 
addressed in this document.   
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Table 2  
Regulatory Consultation Undertaken for the Amendment 


Stakeholder Methods of Engagement Purpose of Consultation 
Department of Planning & 
Environment  


 Meetings on 23/09/15, 14/10/15, 
25/11/15, 08/03/16 and 08/04/16 


 Provide briefing on the Amendment 
 Determine the process for amending 


the DA for the Project 
Department of Trade and 
Investment, Regional 
Infrastructure and 
Services 


 Meetings on 23/09/15, 21/10/15, 
18/11/15, 25/11/15, 27/11/15, 
27/01/16, 02/02/16, 24/02/16 and 
03/03/16 


 Provide briefing on the Amendment 
 Discuss mining lease application for 


the Amendment 


Transport for NSW, 
RailCorp and Sydney 
Trains 


 Meetings on 23/09/15, 27/11/15, 
02/02/16, 25/02/16 and 02/05/16 


 Teleconference on 24/03/16 


 Provide briefing on the Amendment 
 Ensure that there are no safety risks 


associated with interactions with the 
Main Northern Rail Line corridor 


 Discuss access deeds/agreements 
and related requirements 


Roads and Maritime 
Services 


 Meetings on 05/11/15, 02/12/15 and 
09/03/16  


 Provide briefing on the Amendment 
 Ensure that there are no safety risks 


associated with interactions with the 
Motorway Link Road corridor 


 Discuss access deeds/agreements 
and related requirements 


Department of Primary 
Industries – Lands 


 Meetings on 09/12/15  Provide briefing on the Amendment 
 Discuss status and process for 


closure of Crown Road (Nikko Road) 
Wyong Shire Council  Meetings on 06/01/16, 29/02/16 and 


06/04/16 
 Provide briefing on the Amendment 


Office of Environment and 
Heritage 


 Meeting on 22/03/16  Provide briefing on the Amendment 
 Discuss ecological impacts and 


confirm the Biodiversity Offset 
Strategy 


 


Table 3  
Issues Raised by Stakeholders 


Issue Where Addressed
Process under the EP&A Act for amending the DA for the Project (SSD-4974) Section 3.1.2 
Mining authorities required for the Amended Project Section 3.2.1 
Impacts of the Project on the rail capacity of the Main Northern Rail Line Section 6.6 
Rail safety considerations Section 6.6.4 
Adequacy of offsets to compensate for impacts to ecological values Section 6.5.4 
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4.2.2 Infrastructure Owners 


WACJV has commenced consultation with Boral Montoro Pty Limited (Boral) regarding access 
to Lot 194 DP 1032847 and Lot 168 DP 705480.  Boral holds Mining Lease 554 and Special 
Lease 165762 in respect of these lots.   
The infrastructure associated with the Motorway Link Road is owned by RMS.  WACJV has 
consulted with and will continue to consult with RMS to ensure that any road safety risks 
associated with the Amendment are identified and appropriately managed.   


The rail infrastructure along the Main Northern Rail Line is owned by RailCorp, Sydney Trains 
and TfNSW.  WACJV has consulted with and will continue to consult with these agencies to 
ensure that any rail safety risks associated with the Amendment are identified and 
appropriately managed.   


4.2.3 Community Consultation  


A community newsletter was distributed in May 2016 to notify the community and local 
businesses of WACJV’s recent mining lease application and to provide an update on the 
Project.   


WACJV has undertaken direct consultation with adjoining landowners and businesses.   


4.2.4 Aboriginal Community Consultation  


An assessment has been undertaken to assess the potential impacts of the Amendment on 
Aboriginal heritage (see Section 6.7).  Consultation with the Aboriginal community has been 
undertaken specifically for the purposes of the Amendment.  The consultation program was 
conducted in accordance with the process prescribed by Aboriginal cultural heritage 


consultation requirements for proponents 2010 (DECCW, 2010).   


Stage 1 of the consultation process involved identifying Aboriginal parties that may have an 
interest in the proposed development.  On 19 January 2016, letters were sent to the prescribed 
authorities seek contact details for known Aboriginal parties.  All Aboriginal parties identified 
by these authorities were sent a letter inviting them to register an interest in the Aboriginal 
cultural heritage assessment.   


On 20 January 2016, an advertisement was placed in the Central Coast Express Advocate (a 
local newspaper) to seek further expressions of interest.  In response to the advertisement 
and letters, three Aboriginal parties expressed an interest in the Aboriginal Cultural Heritage 


Assessment – Addendum (OzArk, 2016) for the Amendment, namely:  


 DLALC; 


 Guringai Tribal Link Aboriginal Corporation (GTLAC); and  


 Kevin Duncan.   


Stage 2 of the consultation process involved providing information to the registered Aboriginal 
parties about the Amendment.   
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Stage 3 of the consultation process involved seeking cultural knowledge from the registered 
Aboriginal parties.  To meet these objectives, the ‘Methodology’ for the Aboriginal Cultural 


Heritage Assessment – Addendum was provided to the Aboriginal parties on 16 February 
2016.  In accordance with the DECCW (2010) guidelines, the Aboriginal parties were given 
28 days to review and provide feedback on the Methodology.  All three of the registered 
Aboriginal parties provided feedback on the Methodology.  The feedback on the methodology 
is appended to the Aboriginal Cultural Heritage Assessment – Addendum (see Section 4.2.4).   


Stage 4 of the consultation process is the review of the draft Aboriginal cultural heritage 
assessment report by the registered Aboriginal parties.  The draft report was provided to the 
Aboriginal parties on 31 March 2016.   


In accordance with the DECCW (2010) guidelines, the Aboriginal parties were given 28 days 
to review and provide feedback on the draft report.  All three of the Aboriginal parties provided 
feedback, which is appended to the Aboriginal Cultural Heritage Assessment – Addendum 


(Appendix H).   


DLALC was consulted regarding the proposed concept for the Amendment in February 2016.   
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5 RISK ASSESSMENT 


This section outlines the risk assessment that was undertaken to determine the potential 


environmental risks that may arise as a result of the Amendment.  This section should be read 


in conjunction with Section 6 of the EIS.   


A risk assessment was undertaken during the preparation of the EIS to identify the key risks 
associated with the Original Project.  Using the WACJV risk assessment matrix, the identified 
risks were ranked as ‘extreme’, ‘high’, ‘medium’ or ‘low’.  Risks that were given a higher rating 
were afforded greater emphasis in the environmental assessment of the Original Project.  The 
risk assessment for the Original Project identified no ‘extreme’ risks, six ‘high’ risks, seven 
‘medium’ risks and nine ‘low’ risks.   


A risk assessment was undertaken to identify the risks that may arise as a result of the 
Amendment.  The scope of the risk assessment was limited to the aspects of the Project that 
are altered by the Amendment (see Section 2).  The identified risks were ranked using the 
WACJV risk assessment matrix.   


For each identified hazard, a preliminary risk evaluation was undertaken to determine the risk 
rating in the absence of controls.  For hazards where the preliminary risk rating was ‘extreme’, 
‘high’ or ‘medium’, controls were developed to reduce the level of risk.  The residual risk was 
then re-evaluated with the effect of the proposed controls.  The ratings for the residual risks 
considered in the risk assessment are presented in Table 4.   


Table 4  
Risk Assessment Ratings 


Extreme Risk High Risk Medium Risk Low Risk 
None  None  Water management Aboriginal heritage 
  Ecology Greenhouse gas 
  Noise Rail 
  Visual Contamination 
  Air Quality  
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6 IMPACTS, MANAGEMENT AND MITIGATION  


This section summarises the predicted environmental impacts of the Amendment, and 


compares these to the predicted impacts of the Original Project.  This section also outlines the 


additional management and mitigation measures to be implemented to ameliorate these 


impacts.   


6.1 FLOODING 


This section should be read in addition to section 7.4.1 of the EIS.   


6.1.1 Background 


Subsidence has the potential to impact upon flooding regimes by altering the surface 
topography within floodplains.  The potential impacts of subsidence on flooding regimes were 
considered in the Flood Impact Assessment (GHA, 2013), which was presented as Appendix 
K of the EIS.  The Flood Impact Assessment included hydraulic modelling for all catchments 
present within the Subsidence Impact Limit, namely the catchments of Hue Hue Creek, Jilliby 
Jilliby Creek, Little Jilliby Jilliby Creek and the Wyong River.  The underground mining aspects 
of the Project will not be affected by the Amendment.  Therefore, the potential flooding impacts 
associated with underground mining will remain as assessed in the Flood Impact Assessment.   


GHA has undertaken the Spring Creek Flood Impact Assessment (see Appendix C) to assess 
the potential flooding impacts of the Amendment, specifically the re-location of the re-located 
rail spur.  The re-located rail spur will require crossings of Spring Creek and its tributaries.   


6.1.2 Methodology 


Hydrological Modelling 


Hydrological modelling using the DRAINS software model was undertaken to determine flood 
flows in Spring Creek.  Flows were calculated for both the 1% Annual Exceedance Probability 
(AEP) storm event (i.e. 1 in 100 year flood) and the Probable Maximum Flood (PMF).   


Rainfall data was obtained from 12 rain gauges in the locality.  The 1% AEP storm was 
estimated using the procedures outlined in Australian Rainfall and Runoff – A Guide to Flood 


Estimation (Pilgrim, 2007).  The probable maximum precipitation was calculated using the 
Generalised Short Duration Method described in Bulletin 53 (Bureau of Meteorology, 2003).  
The probable maximum precipitation was input into the DRAINS model to determine the PMF.   
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Hydraulic Modelling 


Hydraulic modelling was undertaken using the HEC-RAS model to determine flood levels 
based on the modelled flows for the critical 1% AEP and PMF events.  The hydraulic modelling 
was undertaken for Spring Creek under existing conditions (i.e. without the rail spur) and after 
construction of the rail spur.   


Topographic information for the modelling was predominantly sourced from a 2006 Aerial 
Laser Survey (ALS).  The ALS generated topographic information with an accuracy of ± 0.1 m 
laterally and ± 0.2 m vertically.  The ALS data was supplemented by orthophoto maps and 
ground surveys.  Detailed surveys were undertaken within the Addendum Study Area (as 
illustrated on Figure 8).  These surveys confirmed the accuracy of the ALS data.  The 
dimensions of the existing bridge crossings over Spring Creek were measured manually.   


Surface roughness was estimated by comparing the vegetation cover and topography of 
Spring Creek and its catchment with published data (Chow, 1986).  Vegetation cover was 
determined from site inspections and aerial photographs.   


6.1.3 Impact Assessment 


Wallarah Creek 


A small section of the proposed conveyor system is located within the Wallarah Creek 
catchment.  The proposed conveyor system will not affect the volume of runoff in the Wallarah 
Creek catchment.   


The previously proposed rail loop required crossings of Wallarah Creek and its tributaries.  
The Amendment removes the requirement for these crossings, thus avoiding these potential 
impacts to Wallarah Creek (see Figure 5).   


Spring Creek 


The proposed infrastructure for the Amendment is predominantly located within the catchment 
of Spring Creek as shown on Figure 5.  Spring Creek has a total catchment area of 11.5 km2 
upstream of the Motorway Link Road.  The Motorway Link Road acts as a hydraulic control 
for Spring Creek.  Accordingly, the Amendment will not have any impacts on Spring Creek 
downstream of the Motorway Link Road.   


The key locations within the Spring Creek catchment are the interactions with the existing and 
proposed infrastructure (see Figure 5).  The DRAINS modelling determined that the critical 
storm duration is 2 hours for all key locations.  The modelled flows for the 1% AEP flood and 
PMF are presented in Table 5.   
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Table 5  
Predicted Flood Flows 


Location 1% AEP Flow (m3/s) PMF Flow (m3/s) 
Bridge 1 59.10 310.0 
Bridge 2 61.10 278.0 
Culvert 1 25.80 93.1* 
Culvert 2 8.71 30.4* 


Motorway Link Road 204.00 1,228.0 
* Includes flow over rail embankment 


The Amendment will not result in any measurable changes to flood flows in the Spring Creek 
catchment.  The potential impacts of the Amendment would occur through the impediment of 
flow, rather than changes to flow volumes.   


The HEC-RAS model predicted that construction of the rail spur may result in very minor 
increases in flood levels at Bridges 1 and 2.  For a 1% AEP flood event, the flood levels at 
Bridges 1 and 2 are predicted to increase by 0.01 m and 0.03 m respectively.  The model 
predicts no significant change to the 1% AEP flood extent.  The modelling also showed that 
the culverts have sufficient capacity to convey the 1% AEP flows.   


The modelling results indicate that the culverts do not have sufficient capacity to convey the 
PMF flows.  That is, the Main Northern Rail Line would experience significant inundation during 
a PMF (under existing conditions).  Inundation would occur regardless of whether or not the 
rail spur is constructed adjacent to the Main Northern Rail Line.   


6.1.4 Management and Mitigation Measures 


The predicted increases in flood levels during a 1% AEP flood are very minor, and will not 
result in inundation of the railway line.  The freeboard to the existing rail infrastructure is 
sufficient to accommodate these minor increases in flood levels.  As such, measures to 
manage flood levels are not considered necessary.  Re-grading or lining of the stream can be 
implemented (if necessary) to counterbalance the potential minor increases in flood levels.   


WACJV will implement appropriate erosion and sediment controls during construction and 
operation of the proposed rail infrastructure.  Diversion bunds and swales will be installed so 
that all runoff is directed to sediment basins and pollution control devices.  This will ensure 
that there are no opportunities for untreated discharges to Spring Creek.  A detailed Erosion 
and Sediment Plan will be included in the Water Management Plan to be prepared for the 
Project.   
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6.2 AIR QUALITY 


This section should be read in conjunction with section 7.5 of the EIS.   


6.2.1 Background 


The potential impacts of the Project on air quality were considered in the Air Quality and 


Greenhouse Gas Assessment (PAEHolmes, 2012), which was presented as Appendix L of 
the EIS  This assessment considered the potential impacts of the Project by modelling 
emissions from the Tooheys Road Site and Buttonderry Site.   


Pacific Environment Limited (PEL) has prepared an Air Quality and Greenhouse Gas 


Assessment – Addendum, which predicts the impacts of the Amended Project.  The model 
that was developed for the Original Project was revised to reflect the proposed changes to the 
coal transportation infrastructure.   


The Air Quality and Greenhouse Gas Assessment – Addendum is presented in full in 
Appendix D.   


6.2.2 Methodology 


Air Quality Monitoring 


The air quality monitoring program for the Project commenced in 1996.  Air quality monitoring 
is undertaken to establish background concentrations of Total Suspended Particulates (TSP) 
and Particulate Matter (PM), as well as background dust deposition levels.  The current 
assessment undertaken by PEL has considered monitoring data collected subsequent to the 
previous assessment in 2012.   


Background levels have been revised using the additional data collected since the previous 
assessment.  Based on the available air quality monitoring data, the following air quality levels 
have been adopted as the background levels:   


 Annual average PM10 concentration of 17 µg/m3; 


 Annual average PM2.5 concentration of 7 µg/m3; 


 Annual average TSP concentration of 33 µg/m3; and 


 Annual average dust deposition of 1.6 g/m2/month.   


Dispersion Modelling 


The previous assessment by PAEHolmes (2012) was undertaken generally in accordance 
with the Approved Methods for Modelling and Assessment of Air Pollutants in NSW  
(DEC, 2005).  The model that was developed for the assessment of the Original Project was 
adopted for the current assessment, and revised (where necessary) to account for the 
Amendment.   
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The CALPUFF dispersion model was used to predict the potential dust concentrations that 
may result from the Project.  The meteorological conditions used in the CALPUFF model were 
generated using the CALMET model.  The meteorological inputs into the CALMET model were 
obtained from the Tooheys Road weather station and the Bureau of Meteorology weather 
stations at Cooranbong, Norah Head and Williamtown.   


The inventories of dust emissions were revised to reflect the re-location of infrastructure and 
the introduction of new dust sources (e.g. conveyors and transfer stations).  Separate 
inventories were prepared for the construction and operations phases.  Dust controls were 
considered in the calculations of dust emissions.  Therefore, the effects of dust controls are 
accounted for in the results of the CALPUFF model.   


Identification of Sensitive Receptors 


All of the representative receptors considered in the PAEHolmes (2012) assessment were 
retained for the current assessment.  Due to the re-location of the rail spur and train load out 
facility further to the north and east, additional representative receptors were considered in 
the current assessment.  Ten additional receptors, located in the suburbs of Blue Haven and 
Wyee, were assessed in the revised modelling.  Figure 10 shows the locations of all 
representative receptors considered in the revised modelling.   


Assessment Criteria  


The relevant criteria for assessing emissions were sourced from DEC (2005) and the Ambient 


Air – National Environment Protection Measures (NEPC, 2016).  The relevant assessment 
criteria are outlined in Table 6.   


Table 6  
Air Quality Assessment Criteria 


Pollutant Standard Averaging Period Application Source
Deposited Dust 2 g/m2/month Annual Incremental* DEC (2005) 


4 g/m2/month Annual Cumulative DEC (2005) 
TSP 90 g/m3 Annual Cumulative DEC (2005) 
PM10 50 g/m3 24-Hour Incremental* DEC (2005) 


30 g/m3 Annual Cumulative DEC (2005) 
PM2.5 25 µg/m3 24-Hour Cumulative NEPC (2016) 


8 µg/m3 Annual Cumulative NEPC (2016) 
* Refers to emissions from the Project alone. 
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6.2.3 Impact Assessment  


Operations Phase  


The primary sources of emissions during the operations phase include coal handling activities 
at the Tooheys Road Site (e.g. conveyors and stockpiles) and the upcast ventilation shaft at 
the Buttonderry Site.   


The incremental impacts of the Amended Project are predicted to comply with the regulatory 
criteria for annual average TSP, PM10, PM2.5 and dust deposition.  The incremental 24-hr 
average concentrations of PM10 and PM2.5 are also predicted to be less than the regulatory 
criteria.  The dust levels resulting from the Project alone (i.e. incremental impacts) are 
presented in Table 7.  The predicted impacts of the Amended Project are comparable to the 
predicted impacts of the Original Project (see Table 7).  Therefore, the Amendment does not 
significantly alter the predicted air quality impacts of the Project.   


The air quality contours generated by the dispersion model are shown in Figure 11.  These 
contours represent the boundaries of the regions where dust concentrations may exceed the 
regulatory criteria.  As evident in Figure 11, there are no private residences within the regions 
where dust concentrations may exceed the criteria.  Figure 11 shows the 30 µg/m3 contour 
for annual average TSP.  Since there are no private residences within the 30 µg/m3 contour, 
annual average TSP levels resulting from the Amended Project are expected to be well below 
the criteria (90 µg/m3).  Similarly, Figure 11 shows the 4 µg/m3 contour for annual average 
PM2.5.  Since there are no private residence within this region, annual average PM2.5 levels 
resulting from the Amended Project are predicted to be well below the criteria (8 µg/m3).   


The background levels of PM10, PM2.5, TSP and dust deposition (as stated in Section 6.2.2) 
were added to the predicted incremental impacts to determine the cumulative impact of the 
Project and other dust generating activities.  Based on recorded background levels and the 
modelled incremental impacts, there are no predicted exceedances of the criteria for 
cumulative annual average PM10, PM2.5, TSP and dust deposition.   


Historical air quality monitoring has shown that there are days where the background 
concentration exceeds the criterion for 24-hr average PM10.  That is, there would be 
exceedances of this criterion regardless of whether the Project is operational.  Due to the 
relatively minor contribution of the Project to PM10 levels, there is a low probability that the 
Project will result in additional days where the 24-hr average criterion will be exceeded.   


Construction Phase 


A comparison of the inventories of emissions indicated that the total emissions during the 
construction phase are estimated to be less than 85% of the total emissions during the 
operations phase.  Given that air quality emissions during operations are predicted to comply 
with the regulatory air quality criteria, emissions during the construction phase are also 
expected to comply with the criteria.   
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Table 7  
Predicted Incremental Air Quality Impacts 


Measure 
Unit of 


Measurement 
Criteria 


Maximum Predicted Level
Original 
Project 


Amended 
Project 


Annual average PM10 µg/m3 30 1.6 1.7 
Maximum 24-hr average PM10 µg/m3 50 27.2 29.5 
Annual average PM2.5 µg/m3 8 0.46 0.47 
Maximum 24-hr average PM2.5 µg/m3 25 4.9 5.3 
Annual average TSP µg/m3 90 2.4 2.6 
Annual average dust deposition g/m2/month 2 0.14 0.13 


 


Coal Transportation 


Fugitive emissions resulting from coal transportation via rail were re-assessed due to the 
proposed changes to the train configurations for the Project.  Consistent with the Original 
Project, WACJV commits to water spraying of the coal surface during train loading and best 
practice load profiling.   


For a loaded train with 60 wagons, the total surface area of exposed coal would be 
approximately 1,930 m2.  Katestone (2012) found that watering of product coal during loading 
can reduce emissions by up to 99%.  PEL conservatively assumed that water spraying could 
result in a 50% reduction in emissions.  Based on these assumptions, the total windblown 
emissions (in terms of TSP) are estimated at 85 kg/year.  This represents a negligible portion 
of the emissions for the Project.  Accordingly, the impact on ground level concentrations of 
TSP will be negligible.   


6.2.4 Management and Mitigation Measures 


WACJV has previously committed to the preparation of an Air Quality and Greenhouse Gas 
Management Plan (AQGHGMP) for the Project.  The following dust controls have been 
adopted specifically to minimise the potential impacts of the Amendment:  


 Shielding of conveyors (roof and one side wall); and  


 Enclosure of transfer stations.   


These additional controls will be included in the AQGHGMP.  The monitoring program in the 
AQGHGMP will consider the locations of the additional receptors that were considered in the 
current assessment.   
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6.3 GREENHOUSE GAS 


This section should be read in conjunction with Section 7.6 of the EIS.   


6.3.1 Background 


The potential greenhouse gas impacts of the Project were considered in the Air Quality and 


Greenhouse Gas Assessment (PAEHolmes, 2012), which was presented as Appendix L of 
the EIS.  That assessment estimated the potential direct and indirect greenhouse gas 
emissions of the Original Project as a whole.   


The following aspects of the Amendment have the potential to affect the emissions estimates: 


 Rail haulage distances will decrease due to the removal of the rail loop, resulting in lower 
emissions associated with diesel use; and   


 Additional conveyors will increase the emissions associated with electricity use.   


A revised Greenhouse Gas Assessment was undertaken by PEL to quantify the potential 
changes in greenhouse gas emissions due to the Amendment.  The Air Quality and 


Greenhouse Gas Assessment – Addendum is presented in full in Appendix D.    


6.3.2 Methodology 


Greenhouse gas emissions were estimated based on the methods outlined in the following 
guidelines: 


 The Greenhouse Gas Protocol – A Corporate Accounting and Reporting Standard 


(World Resources Institute/World Business Council for Sustainable Development, 
2004); 


 National Greenhouse and Energy Reporting (Measurement) Determination 2008; and 


 National Greenhouse Accounts Factors (DCCEE, 2015).   


In calculating the Scope 1, Scope 2 and Scope 3 emissions associated with the Project, PEL 
considered the potential emissions of the following gases:  


 Carbon dioxide (CO2); 


 Methane (CH4); 


 Nitrous Oxide (N2O); and 


 Synthetic gases (hydrofluorocarbons, SF6, CF4, C2F6).   


The combined effect of these gases was determined and expressed in terms of carbon dioxide 
equivalent (CO2-e).   
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6.3.3 Impact Assessment 


Carbon dioxide (CO2) and methane (CH4) are the primary greenhouse gases that will be 
generated by the Project.  These gases are formed and released via the combustion of fuels 
and fugitive emissions (i.e. liberation of CH4 from coal seams during mining).  The predicted 
emissions due to the Project are presented in Table 8.   


The Amendment results in a shorter haulage distance to Newcastle, which will marginally 
reduce the Scope 3 emissions associated with rail transportation.  Due to the additional 
conveyors associated with the Amendment, there will be a marginal increase in emissions 
resulting from electricity use.   


 
Table 8  


Estimated Greenhouse Gas Emissions 


Scope Source Estimated Emissions (t CO2-e) 


Scope 1 Diesel combustion 62,497 
Fugitive emissions 3,505,585 
Flaring 1,074,963 


Total Scope 1 emissions 4,643,044 
Scope 2* Electricity use 1,061,990 
Scope 3* Diesel combustion 3,219 


Electricity use 151,713 
Rail transportation 144,924 
Use of product coal 255,727,076 


Total Scope 3 emissions 256,026,932 
* Indirect emissions 


The estimated Scope 1 emissions intensity of the Project is approximately 0.045 t CO2-e per 
tonne of coal, which is similar to the majority of underground coal mines in Australia 
(0.05 t CO2-e per tonne of coal) (Deslandes, 1999).   


The predicted annual direct emissions (Scope 1) represent approximately 0.1% of Australia’s 
commitment under the Kyoto Protocol (591.5 Mt CO2-e).  Given that Australia contributed 
1.12% of global emissions in 2012 (PBL Netherlands Environmental Assessment Agency, 
2015), the Project’s contribution to greenhouse gas emissions will be very minor.   


6.3.4 Management and Mitigation Measures 


WACJV has previously committed to developing an Energy and Greenhouse Strategy which 
will focus on improving energy efficiency and reducing greenhouse gas emissions.  Given that 
the nature and quantity of emissions associated with the Project will not materially change as 
a result of the Amendment, the previously proposed management measures will remain 
sufficient.   
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6.4 NOISE  


6.4.1 Background  


The potential acoustic impacts of the Project were considered in the Noise and Vibration 


Impact Assessment (Atkins Acoustics, 2013), which was presented as Appendix N of the EIS  
This assessment considered the potential impacts of the Project by modelling noise emissions 
from the Tooheys Road Site and Buttonderry Site.   


Atkins Acoustics and Associates (Atkins Acoustics) has prepared a Noise and Vibration Impact 


Assessment Addendum, which predicts the impacts of the Amended Project.  The model that 
was developed for the Original Project was revised to reflect the proposed changes to the 
Tooheys Road Site.   


The Noise and Vibration Impact Assessment Addendum is presented in full in Appendix E.   


6.4.2 Methodology 


Noise Monitoring 


Noise monitoring is required to ascertain the background noise levels in the areas surrounding 
the Project.  Attended and unattended noise surveys were conducted in 2006, 2007 and 2012 
to establish the background noise levels in the vicinity of the Tooheys Road Site and 
Buttonderry Site.   


Due to the re-location of the rail spur and train load out facility further to the north and east, 
additional receptors in the suburbs of Blue Haven and Wyee were considered in the revised 
modelling.  Additional noise surveys were conducted in 2016 to measure the background noise 
levels at these locations.  The monitoring and assessment locations considered in the revised 
noise modelling are shown in Figure 12.  Additional noise surveys were undertaken at three 
locations (M13, M14 and M15) to determine the background noise levels for five new 
assessment locations (P13, P14, P15, P16 and P17).   


Noise Modelling 


The previous assessment by Atkins Acoustics (2013) was undertaken in accordance with the 
following guidelines: 


 NSW Industrial Noise Policy (EPA, 2000) (INP);  
 Interim Construction Noise Guideline (DECC, 2009); and  
 Road Noise Policy (OEH, 2011).   


The potential noise impacts of the Original Project were assessed using the Environmental 
Noise Model (ENM).  The ENM simulates the propagation of sound from the Project and the 
attenuation provided by factors such as distance, vegetation, topography, artificial structures 
and atmospheric conditions.  The model that was developed for the Original Project was 
revised to account for the Amendment.  The revisions to the ENM included the re-location of 
noise sources (e.g. train load out facility) and the addition of new noise sources  
(e.g. conveyors, transfer stations, etc.).   
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The meteorological data for the ENM were obtained from the Tooheys Road weather station 
and the Bureau of Meteorology.  The revised noise modelling utilised the same meteorological 
inputs as the revised CALPUFF dispersion model (see Section 6.2.2).   


Noise Criteria 


The assessment criteria for the operations phase were developed in accordance with the INP.  
The INP prescribes two criteria for the assessment of operational noise, namely the intrusive 
criterion and the amenity criterion.  The intrusive criterion is generally set at 5 dBA above the 
background noise level.  The intrusive criteria for private receptors were determined based on 
the results of noise surveys.   


The amenity criterion is dependent on the nature of the land use (e.g. rural, suburban, 
industrial) at the receptor locations.  The intrusive criteria were selected with reference to the 
zoning of the land under the Wyong LEP 2013 (see Section 3.3.3).  The Project Specific Noise 
Criteria (PSNC) for the five new assessment locations are presented in Table 9.  The PSNC 
for the locations considered in the previous assessment are unchanged.   


Research indicates that sleep disturbance can occur as a result of short, sharp noises that are 
clearly audible over the background noise level.  The INP recommends a sleep disturbance 
criterion equivalent to 15 dBA above the background noise level.  Based on this 
recommendation, the sleep disturbance criteria for the new assessment locations are in the 
range of 48-54 dBA (see Table 9).  The research associated with the Road Noise Policy (RNP) 
indicated that noise levels of less than 50-55 dBA are unlikely to induce awakening reactions.   


The Voluntary Land Acquisition and Mitigation Policy for State Significant Mining, Petroleum 


and Extraction Industry Development (NSW Government, 2014) (VLAMP) outlines the actions 
that are required if noise levels are predicted to exceed the PSNC.  The action that is required 
is dependent on the magnitude of the exceedance.   


Noise levels that are up to 2 dBA above the PSNC are deemed to be ‘negligible’ impacts and 
do not require any management actions.   


If the PSNC are exceeded by 3-5 dBA, the proponent is required to offer to apply acoustic 
treatments to the affected residences.  Exceedances of the PSNC by more than 5 dBA will 
give rise to landowners’ rights to acquisition.   


The VLAMP also states that voluntary land acquisition rights will be invoked if the amenity 
criteria are exceeded at more than 25% of the area of privately owned land.  For the purpose 
of this rule, the ‘land’ is defined as the total area of contiguous lots owned by the same 
landowner.   


The recommendations of the VLAMP are outlined in Table 10.   
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Table 9  
Project Specific Noise Criteria 


Location Period 
Background 
Noise Level 


(dBA) 


PSNC Amenity 
Criteria  


LAeq, Period 
Operational Noise 


LAeq, 15 min 
Sleep Disturbance 


LA1, 1 min 
P13 Day 49 54 - 60-65 


Evening 45 50 - 50-55 
Night 39 44 54 45-50 


P14 Day 37 42 - 60-65 
Evening 39 42* - 50-55 
Night 37 42 52 45-50 


P15 Day 37 42 - 60-65 
Evening 39 42* - 50-55 
Night 37 42 52 45-50 


P16 Day 33 38 - 70 
Evening 39 38* - 70 
Night 34 38* 48 70 


P17 Day 33 38 - 55-60 
Evening 39 38* - 45-50 
Night 34 38* 48 40-45 


* Adjusted in accordance with the OEH application notes.  The  


evening and night criteria cannot be higher than the day time criterion.   


 
Table 10  


Recommended Actions under the VLAMP 


Noise Category Predicted Noise Levels Recommended Action 


Negligible 0-2 dBA above PSNC 
Not a discernible noise impact – no 
action required 


Marginal 
3-5 dBA above PSNC and Project 
contributes less than 1 dBA at residence 


Mechanical ventilation and air 
conditioning 


Moderate 
3-5 dBA above PSNC and Project 
contributes more than 1 dBA at residence 


Mechanical ventilation, air conditioning 
and faced upgrade 


Significant 
More than 5 dBA above PSNC at residence Mechanical ventilation, air conditioning 


and faced upgrade, property acquisition 


Significant 
Exceedance of the amenity criteria over 
greater than 25% of land area 


Properly acquisition 


 


Construction Noise and Vibration 


Potential noise impacts during the construction phase were assessed in accordance with the 
Interim Construction Noise Guideline (ICNG).  The ICNG recommends Noise Management 
Levels (NMLs) to limit noise generated by construction activities.  For construction activities 
during standard work hours, the NML is the background noise level plus 10 dBA.  For work 
outside standard hours, the NML is the background noise level plus 5 dBA.   
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Rather than being mandatory limits, the NMLs act as triggers for further noise mitigation.  If 
the predicted construction noise levels are greater than 75 dBA, respite periods may need to 
be introduced, provided that the community is prepared to accept a longer construction 
program.   


Potential vibration impacts during the construction phase were assessed in accordance with 
Assessing Vibration: a Technical Guideline (DEC, 2006).  This guideline recommends limits 
to prevent impacts to human comfort.  In addition, German Standard DIN4150 Part 3 (1986) 
recommends limits to prevent structural damage.   


6.4.3 Impact Assessment 


Operational Noise 


Predicted noise levels at assessment locations P1 to P10 were included in the assessment 
for the Original Project (Atkins Acoustics, 2013).  Assessment locations P1 to P10 are situated 
to the north, south and west of the Tooheys Road Site (see Figure 12).  The modelled noise 
levels for these locations are predicted to be up to 1.1 dBA less than the previously modelled 
noise levels these locations.  This is due to the following aspects of the Amendment: 


 The re-location of the train load out facility to the east of the Main Northern Rail Line, 
thereby increasing its distance from locations P1 to P10; and  


 Removal of the rail loop, which eliminates a potential source of wheel squeal.   


Wheel squeal, caused by the interaction of train wagons with the track, is associated with 
curved sections of rail track.  The rail spur for the Amended Project is predominantly straight, 
and the turnout from the Main Northern Rail Line has a large radius of curvature.  Compared 
to the previously proposed rail loop, the rail spur has significantly less potential for wheel 
squeal.  Therefore, predicted noise levels at assessment locations P1 to P10 are expected to 
be lower due to the Amendment.   


The predicted noise levels during the operations phase for the day and night periods are 
shown in Figure 13 and Figure 14, respectively.  Noise levels at assessment location P13 
are predicted to be within the PSNC.  That is, the Amended Project is predicted to comply with 
the PSNC for the Blue Haven area.   


Noise levels at locations P14 and P15 are predicted to exceed the PSNC by up to 4 dBA under 
modelled conditions.  These locations are representative of two residences on Thompson Vale 
Road.  The predicted exceedances represent a ‘moderate’ degree of affection, based on the 
noise categories in the VLAMP.  WACJV will consult with these landowners and offer to apply 
acoustic treatments In accordance with the recommendations of the VLAMP (as described in 
Table 10).   


Noise levels at location P16 are also predicted to exceed the PSNC by up to 4 dBA.  Location 
P16 is representative of a single rural residential property on Bushells Ridge Road.  The 
predicted exceedance at this residence represents a ‘moderate’ degree of affectation.  
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Acoustic treatment of this residence will be undertaken in accordance with the VLAMP (as 
described in Table 10).  


Noise levels at location P17 are predicted to exceed the PSNC by up to 2 dBA.  This location 
is representative of residences in the southern extremity of Wyee.  The VLAMP categorises 
exceedances of up to 2 dBA as ‘negligible’ impacts.  No management actions are 
recommended for negligible impacts.   


Impacts to privately owned land were assessed in accordance with the VLAMP.  There are no 
privately owned properties (including DLALC’s land) where the amenity criteria are predicted 
to be exceeded at more than 25% of the land area.   


Construction Noise 


The residences on Thompson Vale Road (P14 and P15) and Bushells Ridge Road (P16) are 
predicted to experience exceedances of the NMLs for standard work hours and work outside 
standard hours.  The Amended Project is predicted to comply with the NMLs for standard work 
hours in the Blue Haven area.  However, residences in Blue Haven may experience 
exceedances of the NMLs for work outside standard hours.  Exceedances of NMLs are 
generally short term in nature and will be managed to acceptable levels.   


To reduce potential road traffic noise during the construction phase, personnel will be 
transported to the site of the rail spur via bus, rather than commuting to the site individually.  
This will substantially reduce vehicular movements in the vicinity of Blue Haven and the two 
residences on Thompson Vale Road.  Road traffic noise associated with the Amended Project 
is predicted to be within the 60 dBA target for collector roads.   


Rail Noise 


The rail noise generated by the Original Project was predicted to be within the rail noise 
criteria.  The Amended Project will require fewer train cycles than the Original Project (as 
discussed in Section 6.6).  As a result, the Amended Project is also predicted to comply with 
the rail noise criteria.   


Vibration 


Dynamic impact rollers are expected to be main source of ground vibration during 
construction.  Ground vibration generated by impact rollers will typically range between  
2-4 mm/s at a distance of 20 m, and below 1.5 mm/s at a distance of 40 m.  Vibration levels 
are predicted to comply with the structural damage criteria at distances greater than 20 m.  
Vibration levels are also predicted to comply with the human comfort criteria at the locations 
of the closest residences (i.e. P14 and P15 on Thompson Vale Road).   
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6.4.4 Management and Mitigation Measures 


The following noise controls are proposed to minimise the noise emissions associated with 
the Amendment:   


 Shielding of conveyors (roof and side wall); 


 Enclosure of conveyor drives and transfers;  


 Construction of a noise barrier adjacent to the southern extent of the rail spur (or an 
alternative measure to achieve similar noise mitigation) as indicatively shown in  
Figure 4; and  


 Where necessary, operating only two of the four locomotives units whilst the train is on 
the rail spur.   


The effects of these proposed controls have been accounted for in the noise modelling.  The 
results of the modelling indicate that these controls are effective at avoiding exceedances of 
the PSNC at Blue Haven and at limiting the exceedances at other receptor locations.   


WACJV has committed to the preparation of a Noise Management Plan (NMP) for the 
operational phase of the Project.  The proposed noise controls for the Amendment will be 
included in the NMP.   


The NMP will include a Construction Noise and Vibration Management Plan to manage 
predicted short term exceedances of the construction NMLs.  This plan will include a protocol 
for Work Outside Standard Hours.  During the construction phase, preference will be given to 
contractors that are able to use low noise emission equipment.   All site personnel will be 
inducted and educated about best practice work methods to minimise noise.   


6.5 ECOLOGY  


This section should be read in conjunction with sections 7.9 and 7.10 of the EIS.   


6.5.1 Background 


The potential impacts of the Project on ecological values were considered in the Ecological 


Impact Assessment (Cumberland Ecology, 2013), which was presented as Appendix O of the 
EIS.  The assessment considered the potential impacts of the entire Project, including both 
surface disturbance and mining induced subsidence.   


Cumberland Ecology has prepared an Ecological Impact Assessment – Addendum, which 
assesses the ecological impacts of the Amendment.  The potential impacts associated with 
subsidence, the Buttonderry Site and the Western Ventilation Shaft will not be altered by the 
Amendment.  As such, the potential impacts associated with these aspects of the Project will 
remain as assessed in Cumberland Ecology (2013).   


The Ecological Impact Assessment – Addendum is presented in full in Appendix F.   


6.5.2 Methodology 


Desktop Assessment 
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Database searches were conducted to identify the threatened species and ecological 
communities that have the potential to occur in the locality of the Project.  A search of BioNet, 
the Atlas of NSW Wildlife (OEH, 2015) identified the threatened species and communities, as 
listed under the Threatened Species Conservation Act 1995 (TSC Act), which have been 
recorded within the locality (i.e. within a 10 km radius).   


Similarly, a search of the Protected Matters Search Tool (DoE, 2015) identified the species 
and communities listed under the EPBC Act that have the potential to occur within 10 km of 
the Addendum Study Area.   


Database searches were also conducted to identify key fish habitat and threatened aquatic 
species that may occur in the vicinity of the Project.   


Field Surveys 


Field surveys within the Addendum Study Area (see Figure 8) were conducted between  
24 November 2015 and 14 January 2016.  All survey tasks were conducted in accordance 
with the relevant standards and guidelines, including minimum survey requirements provided 
in the OEH’s Biodiversity Survey Guidelines Working Draft (DEC, 2004) and Field Survey 


Methods (DECCW, 2009).   


Vegetation mapping for the Wyong LGA was previously undertaken by Bell (2002a, 2002b).  
Walking meander surveys were undertaken to ground-truth the vegetation mapping within the 
Addendum Study Area.  The walking meander surveys included assessments of the condition 
of the vegetation communities.  The condition of each community was categorised as either 
‘moderate to good’ or ‘low’, which are the descriptors under the Biobanking guidelines.   


The flora survey effort consisted of five 20 m x 20 m quadrats within the Addendum Study 
Area.  The abundance of flora species within the quadrats was approximated using the Braun-
Blanquet cover abundance scale.  In addition to the quadrat sampling, random meander 
surveys were conducted to identify flora species outside of the quadrats.   


Further targeted searches were conducted for threatened flora species.  Eleven quadrats 
(20 m x 20 m) were sampled specifically for Angophora inopina to determine the density of 
this species within the Addendum Study Area.  The following flora species were targeted 
during the meander surveys:  


 Angophora inopina;  


 Corunastylis sp. Charmhaven;  


 Acacia bynoeana;  


 Callistemon linearifolius;   


 Cryptostylis hunteriana;  


 Grevillea parviflora ssp parviflora; 


 Melaleuca biconvexa; and 
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 Tetratheca juncea.  


Extensive fauna surveys were undertaken for the Ecological Impact Assessment (Cumberland 
Ecology, 2013).  Additional fauna habitat assessments were undertaken within the Addendum 
Study Area from 24 November 2015 to 14 January 2016.  The fauna habitat assessments 
included identification of microhabitats such as tree hollows, fallen logs, bush rock and wetland 
areas.  Tree hollows are significant because they provide habitat for arboreal fauna, birds and 
bats.  Five quadrats (20 m x 50 m) were sampled specifically for tree hollows to determine the 
density per hectare.   


Aquatic habitat assessments were undertaken at the locations where Spring Creek and its 
tributaries pass through the Addendum Study Area.  The aquatic habitat assessment included 
observations of riparian vegetation, water clarity, bank stability and erosion, and the presence 
of built structures.   


6.5.3 Impact Assessment 


Database Searches 


The database searches revealed changes in species listings since the previous assessment 
in 2013.  The listing for Corunastylis insignis (formerly Genoplesium insignis) under the TSC 
Act has changed from ‘Endangered’ to ‘Critically Endangered’.  The species has also been 
listed as a Critically Endangered species under the EPBC Act.   


Thelymitra sp. Adorata (Wyong Sun Orchid) has been listed as a Critically Endangered 
Species under EPBC Act.   


The Regent Honeyeater (Anthochaera Phrygia) and Swift Parrot (Lathamus discolor) have 
had their EPBC Act listings changed to ‘Critically Endangered’.  The listings for these species 
under the TSC Act have not changed.   


Two threatened species, Corunastylis sp. Charmhaven and the Eastern Chestnut Mouse 
(Pseudomys gracilicaudatus), have been recorded within the locality since the previous 
assessment.   


No threatened or protected aquatic species have been recorded in the locality of the Project.  
The lower reaches of Spring Creek, including at the location of the proposed rail spur, are 
mapped as key fish habitat.   
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Vegetation Communities 


The following vegetation communities were identified within the Addendum Study Area: 


 Narrabeen Doyalson Coastal Woodland; 


 Narrabeen Alluvial Drainage Line Complex; and 


 Narrabeen Impeded Wet Heath.   


The Narrabeen Doyalson Coastal Woodland is equivalent to the biometric community known 
as Scribbly Gum Woodland.  The Narrabeen Alluvial Drainage Line Complex conforms to the 
Paperbark Swamp Forest and Swamp Mahogany Forest biometric communities.  The 
Narrabeen Impeded Wet Heath is the only community that was not present within the Project 
Boundary for the Original Project.  The Narrabeen Impeded Wet Heath is equivalent to the 
biometric community known as Hairpin Banksia Heath.  This biometric community is not listed 
under the TSC Act or EPBC Act.  The vegetation communities identified within the Addendum 
Study Area are shown in Figure 15.   


The Amendment will reduce the disturbance required for construction of the Tooheys Road 
Site from 89 ha to 63 ha, which represents a 29% reduction.  The disturbance required for 
construction of the Buttonderry Site and Western Ventilation Shaft will remain unchanged.  
The total disturbance required for the Project will decrease from 103 ha to 76 ha as a result of 
the Amendment.  This represents a 26% reduction in the total extent of disturbance.   


As shown in Table 11, the Amendment results in less or equal disturbance for all vegetation 
communities compared to the predicted impacts of the Original Project.  Six Endangered 
Ecological Communities (EECs) under the TSC Act are present within the Project Boundary.   


The Amendment will reduce disturbance to the Swamp Sclerophyll Forest EEC from 2.85 ha 
to 0.63 ha, which represents a reduction of 78%.  Similarly, the Amendment will reduce 
disturbance to the River-flat Eucalyptus Forest EEC from 5.86 ha to 5.42 ha, which represents 
a reduction of 8%.  There is no change to the areas of disturbance for the other four EECs.   


The disturbance required for the Amended Project will result in loss of habitat for flora and 
fauna species, fragmentation of vegetated areas and edge effects.  However, the extent of 
these impacts will be less than the predicted impacts of the Original Project.   


Table 11  
Reduction in Vegetation Disturbance due to the Amendment 


Vegetation Community 


Area of Disturbance (ha) 


Original 
Project 


Amended 
Project 


Difference 


Blackbutt - Turpentine open forest of the foothills of the North 
Coast 


5.86 5.41 
-0.45  


(7.7%) 


Coachwood - Crabapple warm temperate rainforest of the North 
Coast and northern Sydney Basin 


0.00 0.00 
0.00 
(0%) 
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Vegetation Community 


Area of Disturbance (ha) 


Original 
Project 


Amended 
Project 


Difference 


Mountain Blue Gum - Turpentine moist shrubby open forest of 
the coastal ranges of the Central Coast, Sydney Basin 


1.69 1.69 
0.00 
(0%) 


Paperbark swamp forest of the coastal lowlands of the North 
Coast and Sydney Basin (EEC*) 


1.08 0.63 
-0.45 


(41.7%) 


Phragmites australis and Typha orientalis coastal freshwater 
wetlands of the Sydney Basin (EEC*) 


0.00 0.00 
0.00 
(0%) 


Rough-barked Apple - red gum grassy woodland of the 
MacDonald River Valley on the Central Coast, Sydney Basin 
(EEC*) 


0.00 0.00 
0.00 
(0%) 


Scribbly Gum - Red Bloodwood heathy woodland on the coastal 
plains of the Central Coast, Sydney Basin 


33.81 28.13 
-5.68 


(16.8%) 


Smooth-barked Apple - Red Bloodwood open forest on coastal 
plains on the Central Coast, Sydney Basin 


3.77 2.26 
-1.50 


(39.8%) 


Spotted Gum - Broad-leaved Ironbark grassy open forest of dry 
hills of the lower Hunter Valley, Sydney Basin (EEC*) 


4.47 4.47 
0.00 
(0%) 


Spotted Gum - Grey Ironbark open forest on the foothills of the 
Central Coast, Sydney Basin 


0.81 0.81 
0.00 
(0%) 


Swamp Mahogany swamp forest on coastal lowlands of the 
North Coast and northern Sydney Basin (EEC*) 


1.77 0.00 
-1.77 


(100%) 


Woollybutt - Paperbark sedge forest on alluvial plains of the 
Central Coast, Sydney Basin (EEC*) 


0.00 0.00 
0.00 
(0%) 


Derived Native Grassland 7.25 6.01 
-1.24 


(17.1%) 


Exotic/Agricultural/Low Diversity Grassland 27.99 25.64 
-2.22 


(7.9%) 


Water/Farm Dam 0.58 0.51 
-0.07 


(12.1%) 


Cleared 13.89 0.69 
-13.21 


(95.1%) 


Total EEC vegetation 13.18 10.51 
-2.67 


(20.2%) 


Total Native Vegetation 60.51 49.42 
-11.10 


(18.3%) 


Total Vegetation 88.51 75.19 
-13.32 


(15.0%) 


Total Area 102.98 76.38 
-26.60 


(25.8%) 
* Listed under the TSC Act 
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Threatened Flora 


One threatened flora species (Angophora inopina) was identified within the Addendum Study 
Area.  Based on the quadrat sampling undertaken for this species, the density of this species 
within the Tooheys Road Site was determined to be 56 individuals per hectare.  Large 
numbers of Angophora inopina were recorded within the footprint of the previously proposed 
rail loop.  The Amendment will therefore avoid impacts to large numbers of Angophora inopina.   


The recorded locations of threatened flora species are shown in Figure 16.   


Tetratheca juncea, Acacia bynoeana and Cryptostylis hunteriana were not recorded but are 
considered likely to occur within the Addendum Study Area.  These species have previously 
been recorded within Scribbly Gum Woodland, which is the dominant vegetation community 
within the Addendum Study Area.   


The following flora species are considered as having the potential to occur due to the presence 
of suitable habitat within the Addendum Study Area:  


 Caladenia tessellata (Thick Lip Spider Orchid); 


 Callistemon linearifolius (Netted Bottle Brush); 


 Corunastylis insignis (formerly Genoplesium insignis) (Variable Midge Orchid); 


 Eucalyptus camfieldii (Camfield's Stringybark); 


 Eucalyptus parramattensis subsp. parramattensis (Eucalyptus parramattensis C. Hall. 
subsp. parramattensis in Wyong and Lake Macquarie local government areas); 


 Grevillea parviflora ssp parviflora; 


 Melaleuca biconvexa; and 


 Rhizanthella slateri (Eastern Underground Orchid).   


The removal of vegetation reduces the available habitat for flora species.  As shown in  
Table 11, the Amendment significantly reduces the areas of vegetation communities that will 
be disturbed.   


The Amendment will avoid the disturbance of 11.1 ha of native vegetation, which provides 
habitat for threatened flora species.   


Threatened and Migratory Fauna 


The vegetation within the Addendum Study Area has either regenerated from past clearing or 
has been modified as a result of current land uses.  The following fauna habitats have been 
identified within the Addendum Study Area: 


 Remnant forest and woodland;  


 Swamp forests;  


 Regenerating vegetation;  
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 Pasture/exotic grassland areas; and 


 Tree hollows.  


Twenty seven threatened fauna species have previously been recorded within the Project 
Boundary.  Based on the availability of suitable habitat, 25 of these are considered likely to 
occur within the Addendum Study Area.  A further seven threatened species have the potential 
to occur within the Addendum Study Area, but have not been recorded previously.  Detailed 
descriptions of these species are provided in Appendix F.   


The Paperbark Swamp Forest community provides potential habitat for threatened 
amphibians, particularly the Wallum Froglet (Crinia tinnula).  The Swamp Mahogany Forest 
community provides foraging habitat for threatened avifauna (birds) and arboreal mammals.  
However, there are limited numbers of large and medium hollows in the Swamp Mahogany 
Forest within the Addendum Study Area.  As such, the Addendum Study Area is limited in 
breeding and roosting habitat for avifauna and arboreal mammals.  Detailed descriptions of 
the fauna species that have the potential to occur within the Addendum Study Area are 
provided in Appendix F.   


Six migratory species listed under the EPBC Act have previously been recorded within the 
Project Boundary.  Of these species, the White-bellied Sea-eagle (Haliaeetus leucogaster) 
and White-throated Needletail (Hirundapus caudacutus) are considered likely to occur within 
the Addendum Study Area due to the availability of suitable habitat.  Although habitat for the 
other four migratory species is limited within the Addendum Study Area, these species may 
pass through the area in the course of migration.  Detailed descriptions of these migratory 
species are provided in Appendix F.   


The recorded locations of threatened and migratory fauna species are shown in Figure 17.   


The removal of vegetation will reduce the available habitat for threatened and migratory fauna 
species.  As shown in Table 11, the Amendment significantly reduces the areas of vegetation 
communities that will be disturbed.  The Amendment will result in the avoidance of impacts to 
11.1 ha of native vegetation, which provides habitat for threatened fauna species.   


Impacts to Aquatic Habitat 


The previously proposed rail loop required crossings of Wallarah Creek and its tributaries.  
The reaches of Wallarah Creek that would have been crossed by the rail loop are considered 
to be Class 3 fish habitat.  Those reaches provide permanent to semi-permanent wetland 
habitat, but are unlikely to provide fish passage.  The Amendment removes the requirement 
for the rail spur, thus avoiding the removal of 0.45 ha of riparian vegetation along Wallarah 
Creek.   
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The previous alignment of the rail spur would have required crossings of Spring Creek and its 
tributaries.  The reaches of Spring Creek within the Project Boundary are considered to be 
Key Fish Habitat, as they support permanent pools that provide reasonable fish passage.  The 
Amendment involves re-locating the rail spur to the eastern side of the Main Northern Rail 
Line.  The re-design of the rail infrastructure has resulted in fewer interactions with 
watercourses and riparian vegetation.  This avoids impacts to 0.5 ha of riparian vegetation 
along the reaches of Spring Creek west of the railway line.  Crossings of Spring Creek would 
need to be established on the eastern side of the railway line.  However, these crossings would 
be adjacent and immediately downstream of the existing crossings for the Main Northern Rail 
Line.  The stream channels have been modified due to the existing rail crossings.  The 
proposed crossings for the re-located rail spur will only result in minor additional impacts.  The 
impacts of the re-located rail spur are substantially outweighed by the benefits of avoiding the 
previously proposed crossings of Wallarah Creek and Spring Creek.   


6.5.4 Management and Mitigation Measures 


The mitigation measures for the Project were developed according to the following hierarchy 
of principles: 


 Avoid – to the extent possible, the Project has been designed to avoid or minimise 
ecological impacts; 


 Mitigate – where certain impacts are unavoidable through design changes, mitigation 
measures have been introduced to ameliorate the ecological impacts of the Project; and 


 Compensate – the residual impacts of the Project, following the implementation of 
mitigation measures, have been compensated to offset what would otherwise be a net 
loss of habitat.   


Avoidance 


The Amendment reduces the area of disturbance required for the Tooheys Road Site from 
89 ha to 63 ha.  Due to the reduced area of disturbance, the Amendment will avoid impacts to 
11.1 ha of native vegetation that provides habitat for fauna and flora species.  In particular, 
the Amendment removes the requirement for a rail loop.  This avoids impacts to areas that 
contain a high density of Angophora inopina, which is a listed species under both the TSC Act 
and EPBC Act.   


Mitigation 


As described in the EIS, WACJV will prepare a Biodiversity Management Plan (BMP) for the 
Project.  The BMP will include mitigation measures such as: 


 Pre-clearance surveys (including translocation of fauna where practicable); 


 Vegetation clearance protocols; 


 Ecological monitoring; 


 Weed and pest control; and 
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 Rehabilitation.   


Compensation 


WACJV has developed a Biodiversity Offset Strategy (BOS) to compensate for residual 
impacts to species and ecological communities.  The BOS consists of three offset areas: 


 Hue Hue Road Offset Area; 


 Tooheys Road Northern Offset Area; and 


 Tooheys Road Southern Offset Area.   


The offsets that were proposed for the Original Project have been largely retained for the 
Amended Project, with the exception of a small area (parts of Lot 102 DP 755245 and Lot 103 
DP 755245) within the Tooheys Road Southern Offset Area, which will be required for 
development of the Amended Project.  The vegetation in this area consists predominantly of 
derived native grassland.   


The vegetation communities present within the offset areas are shown in Figure 18.  Due to 
the reduced area of disturbance (as shown in Table 11), the offset ratios for all vegetation 
communities will be better than or equal to the offset ratios for the Original Project.   


Table 12 shows the changes in offset ratios due to the Amendment.  Based on advice from 
OEH, the vegetation communities have been grouped according to vegetation formation for 
the purposes of offset calculations.   


The native vegetation within the offset areas provides habitat for threatened flora and fauna.  
Due to the reduced area of disturbance, the offset ratios for flora and fauna habitat will improve 
as a result of the Amendment.  The offset ratios for flora habitat and fauna habitat are shown 
in Table 13 and Table 14 respectively.   


The adequacy of the BOS was assessed in accordance with the ‘Environment Protection and 


Biodiversity Conservation Act 1999 Environmental Offsets Policy’ (DSEWPaC, 2012).  The 
policy requires that direct offsets (i.e. conservation of land) must satisfy at least 90% of the 
offset requirement for listed species under the EPBC Act.   


As shown in Table 15, the proposed BOS satisfies the offset requirements for all listed species 
that have the potential to be impacted by the Project.   
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Table 12  
Improvements in Offset Ratios for Vegetation Communities 


Formation Vegetation Community 


Original Project Amended Project 


Impact 
Area (ha) 


Offset 
Area (ha)


Offset 
Ratio 


Impact 
Area (ha) 


Offset 
Area (ha) 


Offset 
Ratio 


Wet Sclerophyll Forests (Grassy 
subformation) 


Blackbutt - Turpentine open forest of the foothills of 
the North Coast 


5.9 16.9 2.9 5.4 16.9 3.1 


Wet Sclerophyll Forests (Shrubby 
subformation) 


Mountain Blue Gum - Turpentine moist shrubby 
open forest of the coastal ranges of the Central 
Coast, Sydney Basin 


1.7 0.0 0.0 1.7 0.0 0.0 


Subtotal for Wet Sclerophyll Forests 7.6 16.9 2.2 7.1 16.9 2.4 


Dry Sclerophyll Forests (Shrubby 
subformation) 


Scribbly Gum - Red Bloodwood heathy woodland on 
the coastal plains of the Central Coast, Sydney 
Basin 


33.8 39.8 1.2 28.1 39.5 1.4 


Dry Sclerophyll Forests (Shrubby 
subformation) 


Smooth-barked Apple - Red Bloodwood open forest 
on coastal plains on the Central Coast, Sydney 
Basin 


3.8 74.0 19.6 2.3 74.0 32.7 


Dry Sclerophyll Forests (Shrubby 
subformation) 


Derived Native Grassland 7.3 11.0 1.5 6.0 10.6 1.8 


Dry Sclerophyll Forests 
(Shrub/grass subformation) 


Spotted Gum - Broad-leaved Ironbark grassy open 
forest of dry hills of the lower Hunter Valley, Sydney 
Basin (EEC) 


4.5 55.4 12.4 4.5 55.4 12.4 


Dry Sclerophyll Forests 
(Shrub/grass subformation) 


Spotted Gum - Grey Ironbark open forest on the 
foothills of the Central Coast, Sydney Basin 


0.8 0.0 0.0 0.8 0.0 0.0 


Subtotal for Dry Sclerophyll Forests 50.1 180.2 3.6 41.7 179.5 4.3 
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Formation Vegetation Community 


Original Project Amended Project 


Impact 
Area (ha) 


Offset 
Area (ha)


Offset 
Ratio 


Impact 
Area (ha) 


Offset 
Area (ha) 


Offset 
Ratio 


Forested Wetlands 
Paperbark swamp forest of the coastal lowlands of 
the North Coast and Sydney Basin (EEC) 


1.1 3.9 3.6 0.6 3.9 6.2 


Forested Wetlands 
Rough-barked Apple - red gum grassy woodland of 
the MacDonald River Valley on the Central Coast, 
Sydney Basin (EEC) 


0.0 0.4 N/A 0.0 0.4 N/A 


Forested Wetlands 
Swamp Mahogany swamp forest on coastal 
lowlands of the North Coast and northern Sydney 
Basin (EEC) 


1.8 6.3 3.6 0.0 6.3 N/A 


Subtotal for Forested Wetlands 2.9 10.6 3.7 0.6 10.6 16.8 
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Table 13  
Improvements in Offset Ratios for Flora Habitat 


Threatened Species Habitat Required 


Original Project Amended Project 


Impact 
Area (ha) 


Offset 
Area (ha) 


Habitat 
ratio 


Impact 
Area (ha) 


Offset 
Area (ha)


Habitat 
ratio 


Acacia bynoeana Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest, 
Spotted Gum - Broad-leaved Ironbark forest,  
Spotted Gum - Grey Ironbark forest 


42.9 169.2 3.9 35.7 168.9 4.7 


Angophora inopina Paperbark Swamp forest 
Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple - Red Bloodwood forest, 
Swamp Mahogany forest,  


40.4 124.1 3.1 31.0 123.8 4.0 


Cryptostylis hunteriana Blackbutt - Turpentine open forest 
Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple - Red Bloodwood open forest, 
Spotted Gum - Broad-leaved Ironbark grassy open forest,  
Spotted Gum - Grey Ironbark open forest, 


48.7 186.1 3.8 41.1 185.8 4.5 


Grevillea parviflora subsp 


parviflora 


Scribbly Gum - Red Bloodwood woodland 
Smooth-barked Apple - Red Bloodwood open forest 
Spotted Gum - Broad-leaved Ironbark grassy open forest,  
Spotted Gum - Grey Ironbark open forest 
Swamp Mahogany forest,  


44.6 175.5 3.9 35.7 175.2 4.9 


Melaleuca biconvexa Blackbutt – Turpentine forest,   
Paperbark Swamp forest 
Phragmites australis and Typha orientalis coastal 


8.7 27.1 3.1 6.0 27.1 4.5 
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Threatened Species Habitat Required 


Original Project Amended Project 


Impact 
Area (ha) 


Offset 
Area (ha) 


Habitat 
ratio 


Impact 
Area (ha) 


Offset 
Area (ha)


Habitat 
ratio 


freshwater wetlands 
Swamp Mahogany swamp forest,  
Woollybutt - Paperbark sedge forest, 


Tetratheca juncea Blackbutt – Turpentine forest 
Scribbly Gum - Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood ,  
Spotted Gum - Broad-leaved Ironbark grassy open forest,  
Spotted Gum - Grey Ironbark open forest,  
Swamp Mahogany Forest,  


50.5 192.4 3.8 41.1 192.1 4.7 


Potentially occurring flora 
species (Asterolasia 


elegans, Caladenia 


tessellata, Callistemon 


linearifolius, Eucalyptus 


camfieldii, Genoplesium 


insignis,  Maundia 


triglochinoides, Rhizanthella 


slateri,  Rutidosis 


heterogama, Syzygium 


paniculatum, Thelymitra sp. 


adorata, Eucalyptus 


parramattensis subsp. 


parramattensis) 


Collectively all vegetation communities occurring in Project 
Boundary (except Exotic/Agricultural/Low Diversity 
grasslands) 


60.5 207.6 3.4 49.4 207.0 4.2 
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Table 14  
Improvements in Offset Ratios for Fauna Habitat 


Threatened Species Habitat Required 


Original Project Amended Project 


Impact 
Area (ha) 


Offset 
Area (ha) 


Habitat 
ratio 


Impact 
Area (ha)


Offset 
Area (ha)


Habitat 
ratio 


Amphibians (Wallum Froglet, Giant 
Barred Frog, Green and Golden 
Bell Frog, Green-thighed Frog, 
Giant Burrowing Frog,  Littlejohn's 
Tree Frog, Stuttering Frog) 


Blackbutt – Turpentine forest;  
Coachwood - Crabapple rainforest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark Swamp Forest,  
Phragmites australis and Typha orientalis coastal 
freshwater wetlands, 
Swamp Mahogany Forest,  


10.4 27.1 2.6 7.7 27.1 3.5 


Forest Owls (Powerful Owl, 
Masked Owl, Barking Owl,  Sooty 
Owl) 


Mountain Blue Gum - Turpentine 
Scribbly Gum – Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest,  
Spotted Gum – Broadleaved Ironbark,  
Spotted Gum – Grey Ironbark,  


44.5 169.2 3.8 37.4 168.9 4.5 


Arboreal mammals (Eastern 
Pygmy Possum, Squirrel Glider, 
Yellow-bellied Glider) 


Blackbutt – Turpentine forest  
Mountain Blue Gum - Turpentine forest,  
Scribbly Gum – Red Bloodwood woodland,  
Smooth-barked Apple – Red Bloodwood forest,  
Spotted Gum – Grey Ironbark forest,  
Spotted Gum – Broadleaved Ironbark forest,  


50.4 186.1 3.7 42.8 185.8 4.3 


Microchiropteran Bats (Yellow-
bellied Sheathtail-bat, East-coast 
Freetail Bat, Eastern False 
pipistrelle, Little Bentwing Bat,  


Blackbutt – Turpentine Forest 
Mountain Blue Gum Turpentine forest,   
Scribbly Gum – Red Bloodwood woodland  
Smooth-barked Apple – Red Bloodwood forest, 


50.4 186.1 3.7 42.8 185.8 4.3 
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Threatened Species Habitat Required 


Original Project Amended Project 


Impact 
Area (ha) 


Offset 
Area (ha) 


Habitat 
ratio 


Impact 
Area (ha)


Offset 
Area (ha)


Habitat 
ratio 


Eastern Bentwing Bat, Golden-
tipped Bat, Southern Myotis, 
Greater Broad-nosed Bat, Large-
eared Pied Bat) 


Spotted Gum – Broadleaved Ironbark forest,  
Spotted Gum – Grey Ironbark forest,, 


Wetland birds (Black Bittern, 
Black-necked Stork, Black-tailed 
Godwit, White-fronted Chat, 
Australasian Bittern) 


Paperbark Swamp Forest,  
Phragmites australis and Typha orientalis coastal 
freshwater wetlands 
Swamp Mahogany Forest,  


2.9 10.2 3.6 0.6 10.2 16.3 


Migratory Parrots (Little Lorikeet, 
Swift Parrot) 


Blackbutt – Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood;  
Smooth-barked Apple - Red Bloodwood open forest; 
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest,  
Swamp Mahogany swamp forest 


51.6 196.3 3.8 41.7 196.0 4.7 


Cockatoos (Glossy Black 
Cockatoo, Gang-gang Cockatoo) 


Scribbly Gum - Red Bloodwood woodland 
Smooth-barked Apple - Red Bloodwood open forest 
Spotted Gum – Broad Leaved Ironbark Forest, Spotted 
Gum - Grey Ironbark forest,  


42.9 169.2 3.9 35.7 168.9 4.7 


Regent Honeyeater Blackbutt – Turpentine forest;  
Scribbly Gum - Red Bloodwood;  
Smooth-barked Apple - Red Bloodwood open forest; 
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest, 


48.7 186.1 3.8 41.1 185.8 4.5 
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Threatened Species Habitat Required 


Original Project Amended Project 


Impact 
Area (ha) 


Offset 
Area (ha) 


Habitat 
ratio 


Impact 
Area (ha)


Offset 
Area (ha)


Habitat 
ratio 


Grey-headed Flying Fox Blackbutt - Turpentine forest;  
Coachwood - Crabapple rainforest;  
Mountain Blue Gum - Turpentine forest;  
Scribbly Gum - Red Bloodwood woodland;  
Smooth-barked Apple - Red Bloodwood open forest 
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest;  
Swamp Mahogany forest 


52.2 192.4 3.7 42.8 192.1 4.5 


Little Eagle Blackbutt – Turpentine forest,  
Scribbly Gum - Red Bloodwood woodland,   
Smooth-barked Apple - Red Bloodwood forest, 


43.4 130.7 3.0 35.8 130.4 3.6 


Varied Sittella Scribbly Gum - Red Bloodwood woodland  
Smooth-barked Apple - Red Bloodwood forest,  


37.6 113.8 3.0 30.4 113.5 3.7 


Bush Stone-curlew Scribbly Gum - Red Bloodwood woodland  
Smooth-barked Apple - Red Bloodwood forest,  


37.6 113.8 3.0 30.4 113.5 3.7 


Koala Blackbutt - Turpentine forest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood woodland;  
Smooth-barked Apple - Red Bloodwood forest;  
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest  
Swamp Mahogany swamp forest 


53.3 196.3 3.7 43.4 196.0 4.5 
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Threatened Species Habitat Required 


Original Project Amended Project 


Impact 
Area (ha) 


Offset 
Area (ha) 


Habitat 
ratio 


Impact 
Area (ha)


Offset 
Area (ha)


Habitat 
ratio 


Spotted tailed Quoll Blackbutt - Turpentine forest;  
Mountain Blue Gum - Turpentine forest;  
Paperbark swamp forest;  
Scribbly Gum - Red Bloodwood woodland;  
Smooth-barked Apple - Red Bloodwood forest;  
Spotted Gum - Broad-leaved Ironbark forest;  
Spotted Gum - Grey Ironbark forest;  
Swamp Mahogany swamp forest 


53.3 196.3 3.7 43.4 196.0 4.5 
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Table 15  
Adequacy of Offsets for Impacts to EPBC Act Listed Species 


Listed Species 


Percentage of Required Offsets provided by the Biodiversity 
Offset Strategy 


Original Project Amended Project 


Angophora inopina 137.0% 192.8% 


Tetratheca juncea 202.8% 248.3% 


Giant Barred Frog 91.5% 122.2% 


Spotted-tailed Quoll 101.6% 186.9% 
 


6.6 RAIL 


This section supersedes section 7.13 of the EIS.   


6.6.1 Background 


The potential impacts of the Project on the capacity, efficiency and safety of the rail network 
were assessed in the Rail Study for the Wallarah 2 Coal Project (Rail Management 
Consultants Australia, 2012), which was presented as Appendix R of the EIS.  This 
assessment considered the potential impacts of the train movements associated with the 
Project.   


The Amendment involves changes to the rail infrastructure for the Project.  The train 
configurations for the Project have also been altered to accommodate these changes.  A 
revised Rail Study has been undertaken by GHD to assess the rail network implications of the 
train configurations for the Amended Project.   


The Rail Study is presented in full in Appendix G.   


6.6.2 Methodology 


Determining Path Demands 


The geometry of the rail spur was the key consideration in the selection of appropriate train 
configurations for the Amended Project.  Due to physical constraints, the length of the rail spur 
is limited to 2,175 m.  The train configurations for the Amended Project were chosen in 
consultation with rail providers, TfNSW, RailCorp and Sydney Trains as described in Section 
4.2.1.   


The Amended Project will employ the following configurations: 


 44 x 100 t wagons for the first three years of operations (Years 4 to 6); and 
 60 x 100 t wagons for the remainder of the Project.   


The trains for the Amended Project will have more wagons than the trains for the Original 
Project.   
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Assuming a loading efficiency of 94%, trains with 44 x 100 t wagons will have a capacity of 
3,212 tonnes and trains with 60 x 100 t wagons will have a capacity of 4,380 t.  Based on the 
anticipated coal production schedule and the capacity per train, the number of train cycles 
required was calculated for a number of scenarios.  It was determined that the Project will 
generally require between 3 and 4 train cycles per day.   


Prior to Year 10 of the Amended Project, the average coal production rate will be less than 
4.3 Mtpa.  Three train cycles per day will be sufficient to support this production rate.  In Years 
4 to 6, the average production rate will be less than 2 Mtpa.  In these years, three cycles per 
day using the smaller trains (44 x 100 t wagons) will be sufficient.   


From Year 10 onwards, the average coal production rate is expected to increase to 4.8 Mtpa.  
To support this average production rate, three to four train cycles per day will be required.   


Train Path Modelling 


TfNSW conducted rail network modelling to determine the availability of train paths on the 
Main Northern Rail Line.  The RailSys model was used to simulate future network 
infrastructure scenarios interposed with current train schedules.   


The model considered scheduled passenger and freight train movements on the section of 
the Main Northern Rail Line from the Project to Islington Junction.  Islington Junction 
represents the limit of TfNSW’s ownership of the Main Northern Rail Line.  There is an 
additional travel time of approximately 15 minutes from Islington Junction to the port.  This 
section of the Main Northern Rail Line is owned by the Australian Rail Track Corporation 
(ARTC).   


Three scenarios were considered in the train path modelling:   


 25 Tonne Axle Load (TAL) wagon train with 44 wagons; 


 25 TAL wagon train with 60 wagons; and 


 30 TAL wagon train with 54 wagons.   


The modelling assumed that 25 TAL wagon trains are limited to a speed of 80 km/h, and that 
30 TAL wagon trains are limited to a speed of 60 km/h.  The modelling assumed dwell times 
of at least 1.5 hours on the rail spur and at the Port of Newcastle.   


6.6.3 Impact Assessment 


Network Capacity 


Based on the adopted train configurations, the Amended Project will require 3 to 4 train cycles 
per day.  The Amended Project will require fewer train cycles than the Original Project due to 
the use of trains with more wagons.   
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The RailSys modelling (undertaken by TfNSW) determined that there are six available train 
cycles.  For the two scenarios involving 25 TAL wagon trains, four of the available cycles do 
not require the use of proposed passing loops at Awaba.  Therefore, there will be sufficient 
available cycles to accommodate the train movements associated with the Amended Project, 
without the need for additional rail infrastructure.   


Due to the lower speed of the 30 TAL wagon trains, only two of the available cycles do not 
require use of the Awaba passing loops.  In order for there to be sufficient available cycles, 
passing loops would need to be constructed at Awaba in order for this scenario to be viable.  
Accordingly, this wagon configuration has not been adopted for the Amended Project.   


Level Crossings 


Trains associated with the Project will pass through level crossings at St James Road, 
Adamstown and Clyde Street, Islington.  Existing closure times for these level crossings were 
calculated in the Cobbora Coal Project Environmental Assessment (EMGA Mitchell 
McLennan, 2012) (Cobbora EA).  The St James Road crossing is estimated to be closed for 
432 minutes per day and the Clyde Road crossing is estimated to be closed for 463 minutes 
per day.   


Given that the Amended Project requires fewer train cycles than the Original Project, the 
predicted impacts on closure times for each crossing are predicted to be 11 minutes per day 
less.  The predicted closures associated with the Amended Project represent less than 3% of 
existing closure times.   


It should also be noted that the proposal to develop the Cobbora Coal Project has been 
abandoned.  The closure times stated in the EA included the train movements associated with 
the Cobbora Coal Project.  Since the Project requires fewer train cycles than the Cobbora 
Coal Project, the cumulative closure times at level crossing are expected to be lower than the 
total durations stated in the Cobbora EA.   


6.6.4 Management and Mitigation Measures 


To ensure that the Amended Project will not have any safety implications on the rail network, 
the rail spur has been conceptually designed in the accordance with Sydney Trains and ARTC 
train loading guidelines.  The rail infrastructure owners will continue to be consulted during 
detailed design of the rail spur for the Amended Project.   


The approval of RailCorp and Sydney Trains is required for all third party connections to the 
Main Northern Rail Line.  WACJV will prepare a Signalling Functional Specification to the 
satisfaction of TfNSW, RailCorp and Sydney Trains.   
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6.7 ABORIGINAL HERITAGE 


This section should be read in conjunction with section 7.14 of the EIS.   


6.7.1 Background 


The potential impacts of the Project on Aboriginal cultural heritage values were considered in 
the Aboriginal Cultural Heritage Assessment (OzArk, 2012), which was presented as 
Appendix S of the EIS.  This assessment considered the potential impacts of the Project in its 
entirety, including both surface disturbance and subsidence induced by longwall mining.   


OzArk Environmental & Heritage Management (OzArk) has prepared an Aboriginal Cultural 


Heritage Assessment – Addendum, which evaluates the impacts of the Amendment.  The 
potential impacts associated with subsidence, the Buttonderry Site and the Western 
Ventilation Shaft will not be changed by the Amendment.  As such, the potential impacts 
associated with these aspects of the Project will remain as assessed in OzArk (2012).   


The Aboriginal Cultural Heritage Assessment – Addendum is presented in full in Appendix H.   


6.7.2 Methodology 


Consultation 


Consultation with Aboriginal stakeholders for the purposes of the Aboriginal Cultural Heritage 


Assessment – Addendum has been undertaken in accordance with the Aboriginal cultural 


heritage consultation requirements for proponents 2010 (DECCW, 2010), as described in 
Section 4.2.4.   


Desktop Assessment 


A predictive model was developed to determine the likelihood of Aboriginal materials being 
present within the Addendum Study Area (see Figure 8).  Archaeological studies have 
generally shown that there is strong correlation between the presence of a water source 
(permanent or ephemeral) and prior Aboriginal occupation.  OzArk (2012) previously identified 
Aboriginal sites within landforms associated with Wallarah Creek.  Such landforms are not 
present within the Addendum Study Area.  Although the Addendum Study Area does contain 
landforms associated with Spring Creek, the hydrological resources within this area are 
limited.  OzArk has concluded that Aboriginal populations are more likely to have occupied the 
area surrounding Budgewoi Lake (approximately 3 km downstream) due to its abundant water 
resources.   


The extent of rock outcropping within the Addendum Study Area is very limited.  This is 
significant because rock outcrops provide materials for tool manufacture.  Due to the limited 
hydrological resources and lack of rock outcrops within the Addendum Study Area, the 
likelihood of Aboriginal sites being present within this area was deemed to be low.   
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A search of the Aboriginal Heritage Information Management System (AHIMS) database was 
conducted on 10 February 2016 to determine whether any Aboriginal sites have previously 
been recorded within the Addendum Study Area.  The results of the database search are 
discussed in Section 6.7.3.   


Field Surveys 


In addition to the desktop assessment, an archaeological survey of the Addendum Study Area 
was conducted in consultation with registered Aboriginal stakeholders on 2 March 2016.   


The portion of the Addendum Study Area within the rail corridor was not surveyed due to safety 
considerations.  Due to the highly modified nature of land within the rail corridor, it is highly 
unlikely that heritage items would have been identified in this area.  The surveys were 
undertaken by a qualified archaeologist from OzArk and representatives of DLALC and 
GTLAC.  The other registered stakeholder, Kevin Duncan, was unable to participate in the 
archaeological survey on 2 March 2016 but was provided a guided overview tour of the 
Addendum Study Area on 5 April 2016.   


6.7.3 Impact Assessment 


Aboriginal Artefacts 


There have been no sites previously registered on the AHIMS database within the Addendum 
Study Area.  However, there are four recorded sites in its vicinity (see Figure 19).   


The field surveys did not identify any further Aboriginal sites within the Addendum Study Area.  
In addition, the surveys did not identify any areas that are likely to contain subsurface 
archaeological deposits.  As such, the Amendment is not expected to result in any further 
impacts to Aboriginal artefacts (i.e. beyond the predicted impacts in the EIS).   


The removal of the rail loop from the design of the Tooheys Road Site is expected to have a 
beneficial impact.  Removal of the rail loop will reduce the potential impacts to open site  
WC-OS2, which was identified during previous archaeological studies.   


Archaeologically Sensitive Landforms 


The removal of the rail loop will also reduce impacts to Wallarah Creek, which is the most 
archaeologically sensitive landform in the vicinity of the Tooheys Road Site.  The banks of 
Spring Creek to the west of the Main Northern Rail Line are also considered to be an 
archaeologically sensitive landform.  The re-location of the rail spur will reduce potential 
impacts to these reaches of Spring Creek.  The re-located rail spur will cross Spring Creek on 
the eastern side of the Main Northern Rail Line.  The reaches of Spring Creek to the east of 
the railway line are not considered to be archaeologically sensitive due to the effects of 
previous development.  Therefore, the Amendment results in a lesser impact to both Aboriginal 
artefacts and archaeologically sensitive landforms.   
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6.7.4 Management and Mitigation Measures 


Given that no Aboriginal sites were identified within the Addendum Study Area, there are no 
additional management and mitigation measures proposed.   


The portion of the Addendum Study Area within the rail corridor was not surveyed due to safety 
considerations.  For completeness, it is proposed to survey this area once the necessary 
safety precautions are in place.  Surveys of the rail corridor will be undertaken prior to 
construction of the rail spur.   


WACJV has previously committed to the preparation of an Aboriginal Cultural Heritage 
Management Plan (ACHMP).  The implications of the Amendment will be considered in the 
preparation of the ACHMP.  Although the likelihood of Aboriginal sites being present within 
the Addendum Study Area is very low, the ACHMP will include an unanticipated finds protocol 
to deal with the unlikely event that Aboriginal items are encountered during construction.   


6.8 VISUAL 


This section should be read in conjunction with section 7.16 of the EIS.   


6.8.1 Background 


The potential impacts of the Project on visual amenity were considered in the Visual Impact 


Assessment (The Design Partnership, 2013), which was presented as Appendix U of the EIS.  
This assessment considered the potential visual impacts of the Tooheys Road Site, 
Buttonderry Site and Western Ventilation Shaft.   


The Design Partnership has prepared a Visual Impact Assessment – Addendum, which 
evaluates the visual impacts of the Amendment.  The potential impacts associated with the 
Buttonderry Site and the Western Ventilation Shaft will not be altered by the Amendment.  As 
such, the potential impacts associated with these aspects of the Project will remain as 
assessed in The Design Partnership (2013).   


The Visual Impact Assessment – Addendum is presented in full in Appendix I.   


6.8.2 Methodology 


Desktop Assessment 


The Visual Impact Assessment – Addendum considered the visibility of the new infrastructure 
associated with the Amendment, including:   


 Conveyors and gantries; 


 Transfer Stations; 


 Train Load Out Facility; and 


 Noise Barrier.   
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A desktop assessment was undertaken to identify the viewshed (or visual limits) of the 
proposed infrastructure.  The viewshed is the range of locations from which the proposed 
infrastructure may be visible.   


Site Visit 


A site visit was conducted to take photograph from key viewpoints.  The key viewpoints are 
locations where members of the public are most likely to view the proposed infrastructure.  
The coordinates and elevation of potential viewpoints were recorded.   


Assessment Framework  


The Visual Impact Rating (VIR) is a product of the ‘Visibility’ of the structure and the Visual 
Absorption Capacity (VAC) of the surrounding landscape.  The matrix used to determine VIR 
is reproduced in Table 16.  ‘Visibility’ is dictated by the number of viewers, duration of views, 
viewing distance and context of views.  The VAC is the capacity of the landscape to protect 
viewers from visual impacts.  The VAC is influenced by vegetation cover, topography and 
presence of other development.  A ‘High’ VAC indicates that the development would result in 
a low level of visual contrast with the surrounding landscape.  Conversely, a ‘Low’ VAC 
indicates that there would be significant visual contrast between the development and the 
surrounding landscape.   


Table 16  
Visual Impact Rating Matrix 


  1. VISIBILITY 


  LOW MODERATE HIGH 


     
2. VISUAL ABSORPTION 


CAPACITY 
 3. VISUAL IMPACT RATING 


HIGH  LOW LOW MODERATE 


MODERATE  LOW MODERATE HIGH 


LOW  LOW MODERATE HIGH 


 


6.8.3 Impact Assessment 


Viewsheds 


The new proposed infrastructure is not expected to be visible from any private residences.  
There is significant vegetation to the east of the railway line which will prevent views for private 
residences to the east.   
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The conveyor system is generally not expected to be visible due to screening provided by 
vegetation.  However, the conveyor system crosses over the Main Northern Rail Line via an 
elevated gantry.  This gantry may be visible from locations along the Motorway Link Road, 
Tooheys Road and Main Northern Rail Line.  Views for train passengers will be limited as 
trains will pass beneath the structure.  The gantry will only be visible to motorists and train 
passengers.  The conveyor gantry will not be visible from any locations that are accessible by 
pedestrians.   


The transfer station adjacent to the Motorway Link Road will be approximately 8 m tall.  This 
transfer station may be visible from locations along Motorway Link Road, in close proximity to 
the overpass.  From more distant locations along Motorway Link Road, the transfer station will 
be concealed by vegetation and the overpass structure itself.  The transfer station may also 
be viewed by train passengers on the Main Northern Rail Line.  There are no pedestrian views 
of the transfer station.   


The train load out facility will be approximately 28 m high and 13.5 m wide.  The train load out 
facility will be visible from the Motorway Link Road overpass.  However, the motorist would 
need to be looking directly north along the Main Northern Rail Line to view the facility.  The 
facility will also be visible to train passengers on the Main Northern Rail Line.  There are no 
pedestrian views of the train load out facility.   


The noise barrier will be approximately 50 m long and 4.5 m high.  The noise barrier will be 
visible from the Motorway Link Road bridge, but it will be partially obscured by the Transfer 
Station (which is 3.5 m taller).   


Visibility 


A visibility rating was determined for each of the potential viewpoints.  There are high numbers 
of potential viewers from the Motorway Link Road and Main Northern Rail Line.  The new 
proposed infrastructure will be less than 1.5 km from these viewpoints, which is considered to 
be a short viewing distance.  Due to the moving nature of vehicles and trains, the period of 
view is very short for these viewpoints.   


Tooheys Road generally carries light traffic volumes.  As a result, the number of potential 
viewers from this viewpoint is low.  Motorists on Tooheys Road will be able to view the 
conveyor system from a short viewing distance and for a longer period of view.   


Based the number of potential viewers, viewing distances and durations of views, the visibility 
of the new proposed infrastructure is considered to be ‘Moderate’.   
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Visual Absorption Capacity 


The ground mounted conveyor will be visible from Tooheys Road.  There is limited screening 
provided by vegetation.  The ground mounted conveyor will not be visible from the Motorway 
Link Road.  The elevated gantry crossing over the Main Northern Rail Line will be visible from 
locations on the Motorway Link Road.  Views of the conveyor gantry will be partially screened 
by mature vegetation.  The gantry crossing over Tooheys Road will be visible from Tooheys 
Road.  However, this gantry is situated within the Boral Montoro premises, which is not 
frequented by members of the public.  The VAC for the landscape surrounding the conveyor 
system is rated as ‘Moderate’.   


The transfer station is expected to be visible from the Motorway Link Road.  The structure will 
be substantially concealed by the guard rail along the road.  However, the top of the transfer 
station will be 2 m higher than the guard rail, so the top of the structure will be visible.  There 
is no screening vegetation between the Motorway Link Road and the transfer station.  The 
VAC for the landscape surrounding the transfer station is rated as ‘Low’.   


The train load out facility will potentially be visible from the Motorway Link Road overpass.  
However, the facility will be located approximately 1.1 km north of the Motorway Link Road.  
Due to the distance from the road and the short period of view, the train load out facility will 
be difficult to discern for motorists.  The facility will also be visible to train passengers for very 
short periods of view.  The facility will have a backdrop of tall trees and mid to lower storey 
vegetation.  However, there is no vegetation screening present between the facility and 
potential viewpoints.  There are four transmission line pylons, which are approximately 35 m 
high in the vicinity of the facility.  Therefore, the facility will be similar in character to other 
infrastructure that train passengers will encounter.  The VAC for the landscape surrounding 
the train load out facility is rated as ‘Low’.   


Visual Impact Rating 


Using the matrix shown in Table 16, the visibility and VAC ratings were used to generate a 
VIR.  Based on a visibility rating of ‘Moderate’ and VAC ratings of ‘Moderate’ to ‘Low’, the VIR 
of the new infrastructure for the Amendment is ‘Moderate’.   


Lighting Impacts 


All new infrastructure associated with the Amendment has been designed to minimise the 
need for external lighting. 


All required external lighting will be designed in accordance with Australian Standard AS4282 


(INT) 1997 – Control of Obtrusive Effects of Outdoor Lighting.   


The transfer stations and train load out bin will be completely automated so that personnel 
movements to these structures are limited to maintenance works.  As a result, the need for 
external lighting in the vicinity of the new infrastructure will be minimal.   
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Furthermore, WACJV will minimise the potential for light spill by directing external lights 
downwards and by employing low lux lamps.  No lighting will be directed towards public roads.  
Any residual nuisance lighting that may potentially occur will be shielded.  


6.8.4 Management and Mitigation Measures 


Although potential views of the proposed infrastructure will be limited in duration, the following 
measures will be undertaken to minimise the visual contrast between the proposed structures 
and the surrounding landscape:  


 The exteriors of the proposed structures will employ colours that achieve the greatest 
integration with the surrounding landscapes; and 


 Vegetation that is removed for construction will be re-planted in areas to provide visual 
screening (where practicable).   


To minimise the effects of light spill at private residences, the extent of external lighting will be 
restricted.  The limited external lighting that is required will be designed in accordance with 
the relevant Australian Standard.   


6.9 ECONOMICS 


This section supersedes section 7.18 of the EIS.   


6.9.1 Background 


The potential economic impacts of the Original Project were assessed in the Economic Impact 


Assessment (Gillespie Economics, 2013), which was presented as Appendix W of the EIS.  
This assessment was undertaken in accordance with the Draft Guideline for Economic Effects 


and Evaluation in Environmental Impact Assessment (James and Gillespie, 2002).   


In December 2015, DP&E published the Guidelines for the economic assessment of mining 


and coal seam gas proposals (Economic Guidelines).  Gillespie Economics has undertaken a 
revised Economic Impact Assessment for the entirety of the Amended Project in accordance 
with these guidelines.   


The revised assessment utilised the latest available economic forecasts (including coal prices 
and foreign exchange rates).   


The Economic Impact Assessment is presented in full in Appendix J.   


6.9.2 Methodology 


The Economic Guidelines recommend two analyses for assessing the economic impacts of a 
development: 


 A Cost Benefit Analysis (CBA) to determine whether the Amended Project is justifiable 
from an economic perspective; and 


 A Local Effects Analysis (LEA) to assess the impacts of the Amended Project within the 
locality, specifically:  
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o Net employment to existing residents;  


o Non-labour project expenditure; and  


o Environmental and social change in the local community.    


The LEA recommended by the Economic Guidelines is considered to be highly conservative 
in terms of potential economic benefits.   


In addition to the LEA recommended by the Economic Guidelines, a supplementary LEA was 
undertaken using Input-Output (IO) analysis to determine the direct and indirect economic 
activity generated by the Amended Project.   


Cost Benefit Analysis 


The CBA is a comparison of the present value of the aggregate benefits of a project with the 
present value of the aggregate costs.  The CBA for the Amended Project is a trade-off 
between:  


 The net production benefits to society including royalties, company tax and net producer 
surplus, and any economic benefits to existing landholders, workers, and suppliers; and 


 The environmental, social and cultural impacts including net public infrastructure costs.   


If the value of the aggregate benefits is greater than the value of the aggregate costs (i.e. a 
positive net present value), the development is considered to be desirable from an economic 
efficiency perspective.   


The Economic Guidelines require the CBA be assessed in terms of the net benefit to NSW.  
The CBA was initially undertaken from a global perspective and then refined to include only 
the benefits that accrue to NSW.   


Local Effects Analysis 


The LEA was undertaken to assess the impacts of the Amended Project on its ‘locality’, which 
is defined under the Economic Guidelines as the relevant Statistical Area 3 (SA3).  In this 
case, the Wyong, Gosford and Lake Macquarie LGAs constitute the ‘locality’ for the Amended 
Project.   


The Economic Guidelines prescribe that only people who ordinarily reside in the region at the 
time of the proposal should be included in the initial estimation of increases in direct local 
employment increases.  The Economic Guidelines assume that these people would otherwise 
be employed in the region and so the increase in disposable wages for the region is the 
difference between the average net income of these people in the mining industry and the 
average net income in other industries.   


From a regional economy perspective, the approach recommended by the Economic 
Guidelines is likely to understate effects since it does not account for income spending of 
persons who migrate into the region as a result of being employed by the Project.   
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The Economic Guidelines allow for supplementary analyses to be undertaken using alternate 
methodologies or assumptions.  To quantify the potential flow-on effects for local communities, 
a supplementary LEA was undertaken using IO analysis.  The Economic Guidelines recognise 
IO analysis as a method of estimating flow-on effects.  IO analysis identifies the economic 
activity generated by a project in terms of four main indicators:  


 Gross regional output – the gross value of business turnover;  


 Value-added – the difference between the gross value of business turnover and the 
costs of the inputs of raw materials, components and services bought in to produce the 
gross regional output (excluding income costs);  


 Income – the wages paid to employees including imputed wages for self-employed 
persons and business owners; and 


 Employment – the number of persons employed (including self-employed, full-time and 
part-time).   


The proponent remains committed to a target of 70% local employment, which equates to 210 
direct locally recruited employees.  The proponent also commits to a target of at least 10% 
indigenous employment, which equates to a minimum of 30 indigenous employees during the 
operational phase.   


Peer Review 


BDA Group was commissioned to undertake a peer review of the Economic Impact 


Assessment.  The peer review considered the following: 


 The appropriateness of the assumptions, methods and results presented;  


 Compliance with the Economic Guidelines; and 


 The overall efficacy of the analysis and conclusions.  


The economics peer review by BDA Group is presented in Appendix K.   


6.9.3 Impact Assessment 


Cost Benefit Analysis 


A CBA estimated that the Amended Project would have total net production benefits of  
$585 M (present value).  Given that the proponent is foreign owned, the production benefits 
that will accrue to NSW are largely limited to royalties, company tax and voluntary 
contributions.  In accordance with the Economic Guidelines, it was assumed that 32% of 
company tax payments would accrue to NSW.  The net production benefits that will accrue to 
NSW are estimated at $275 M (present value), comprised of $200 M in royalties, $70 M in 
company tax and $5 M in voluntary contributions.   


In addition, the Amended Project is expected to generate market and non-market employment 
benefits.  Market employment benefits represent the increase in employee income as a result 
of a project.  Assuming that 50% of the workforce would otherwise be employed at a 
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reservation wage of $52,000, the Amended Project will result in market employment benefits 
of approximately $25 M (present value).  Non-market employment benefits are the values that 
the community attributes to employment, such as the existence values that people hold for the 
employment of others.  The non-market employment benefits of the Amended Project are 
estimated at $186 M (present value).  Therefore, the Amended Project is predicted to generate 
employment benefits valued at approximately $211 M (present value).   


The environmental impacts (i.e. costs) of the Amended Project are estimated to have a present 
value of $1 M.  These costs are substantially outweighed by the predicted production benefits 
and employment benefits.  The net social benefit of the Amended Project is predicted to range 
from $274 M to $485 M (present values), depending on whether employment benefits are 
considered.   


Local Effects Analysis 


Based on the methodology prescribed by the Economics Guidelines, the LEA estimates that 
the Amended Project will provide the following benefits to the region:   


 $7.6 M to $12.8 M in annual direct household income; and  


 79 to 134 direct jobs.   


When multiplier effects are included, the Amended Project is predicted to provide the following 
benefits:   


 $13 M to $22 M in annual direct and indirect household income; and   


 224 to 381 direct and indirect jobs.   


Supplementary Local Effects Analysis  


The supplementary LEA was undertaken using the IO method to estimate the potential  
flow-on effects for the region and state.  IO analyses were undertaken for both the construction 
phase and the operations phase.   


The peak year of construction, in terms of number of construction employees, is expected to 
be Year 2 of the Project.  In Year 2, the construction workforce is predicted to provide the 
following contributions to the regional economy:    


 $363 M in annual direct and indirect output; 


 $140 M in annual direct and indirect value added; 


 $68 M in annual direct and indirect household income; and  


 1,111 direct and indirect jobs.    


Due to the larger inter-sectoral linkages, the economic effects are expected to be greater at a 
state level.  In Year 2, the construction workforce is predicted to provide the following 
contributions to the NSW economy:   


 $527 M in annual direct and indirect output;  
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 $223 M in annual direct and indirect regional value added;  


 $129 M in annual direct and indirect household income; and  


 1,605 direct and indirect jobs. 


The Amended Project will also generate economic activity through purchases of construction 
equipment.  Purchases of construction equipment are predicted to peak in Year 3 of the 
Project.  In Year 3, equipment purchases associated with the Amended Project are predicted 
to result in the following effects on the regional economy:    


 $25 M in annual direct and indirect output; 


 $10 M in annual direct and indirect value added; 


 $4 M in annual direct and indirect household income; and 


 77 direct and indirect jobs. 


In Year 3, the impact of equipment purchases on the NSW economy are predicted to be: 


 $121 M in annual direct and indirect output; 


 $51 M in annual direct and indirect value added; 


 $28 M in annual direct and indirect household income; and  


 374 direct and indirect jobs.   


During the operations phase, the Amended Project is predicted to make the following 
contributions to the regional economy:   


 $593 M in annual direct and indirect regional output or business turnover; 


 $342 M in annual direct and indirect regional value-added; 


 $69 M in annual direct and indirect household income; and 


 853 direct and indirect jobs.   


Similarly, the impacts of the Amended Project on the NSW economy during the operations 
phase are predicted to be: 


 $707 M in annual direct and indirect output; 


 $398 M in annual direct and indirect regional value added; 


 $104 M in annual direct and indirect household income; and 


 1,179 direct and indirect jobs. 


The predictions of the LEA are likely to represent the lower bound of potential economic 
impacts.  Conversely, the predictions of the supplementary LEA are likely to represent the 
upper bound of potential impacts.  The actual impacts on the regional economy are likely to 
fall between the predictions of the LEA and supplementary LEA.   
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Peer Review  


In its peer review of the Economic Impact Assessment, BDA Group found that “the analysis 


and its documentation to be consistent with the NSW Government (2015) Guidelines”.  With 
regard to the findings of the Economic Impact Assessment, BDA Group concludes that: 


“based on the assumptions, data and analyses presented, Gillespie Economics 


appropriately concludes that the project offers net economic benefits to the local 


community, State and more broadly to Australia, and therefore relative to the no project 


scenario, is desirable from an economic efficiency perspective”.   


6.10 CONTAMINATION 


This section should be read in conjunction with section 7.22 of the EIS.   


6.10.1  Background 


The potential contamination risks associated with the Amended Project were considered in 
the Contamination Impact Assessment (DLA, 2013), which was presented as Appendix AA of 
the EIS.  This assessment considered the potential risks associated with the Tooheys Road 
Site, Buttonderry Site and Western Ventilation Shaft.   


DLA Environmental (DLA) has prepared a Contamination Impact Assessment – Addendum 


which specifically assesses the potential contamination risks associated with the land within 
the Addendum Study Area.   


The Contamination Impact Assessment – Addendum is presented in full in Appendix L.   


6.10.2 Methodology 


Desktop Assessments  


A number of desktop assessments were undertaken to determine potential locations of 
contaminants.  The results of these desktop assessments informed the development of a 
targeted sampling program.   


A search of the Stored Chemical Information Database (maintained by Workcover NSW) was 
undertaken to determine whether any Dangerous Goods Licences have previously been 
issued for the properties within the Addendum Study Area.  This search was undertaken for 
all parcels of land within the Addendum Study Area, except for the rail corridor (Lot 4 DP 
1191556).  This lot was not included in the search because it does not contain any buildings 
that could have potentially been used for the storage of dangerous goods.   
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DLA conducted a search of the registers pertaining to section 58 of the Contaminated Land 


Management Act 1997 (CLM Act).  The purpose of these searches was to determine whether 
the land within the Addendum Study Area has been subject to notices relating to contaminated 
land.   


DLA reviewed historical aerial photographs of the Addendum Study Area from 1954 to 2006 
to determine the nature of previous land uses.  Historical title searches were also conducted 
for the lots within the Addendum Study Area.   


Field Investigations 


Based on the findings of the desktop assessments, a target sampling program was conducted 
on 24 November 2015, 8 December 2015 and 14 January 2016.  The targeted sampling 
program included the collection of the following samples:  


 22 soil samples for chemical analysis; 


 Seven soil samples for asbestos analysis; 


 One fragment sample for asbestos analysis; 


 Three sediment samples; and 


 Three water samples.   


The soil samples were collected for chemical analyses in accordance with the Sampling 


Design Guidelines (NSW EPA, 1995), the National Environment Protection (Assessment of 


Site Contamination) Measure (No.1) (NEPM) and Australian Standard AS4482.1-2005.   


All sample analyses were conducted by NATA accredited laboratories.  Samples were 
analysed for the following parameters:   


 Heavy metals - Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), Lead (Pb), 
Mercury (Hg), Nickel (Ni), and Zinc (Zn);  


 Asbestos; 


 Total Recoverable Hydrocarbons (TRH); 


 Monocyclic Aromatic Hydrocarbons (BTEX); 


 Volatile Total Recoverable Hydrocarbons (vTRH); 


 Polycyclic Aromatic Hydrocarbons (PAHs). 


 Organochlorine Pesticides (OCP); and 


 Polychlorinated Biphenyls (PCB).   


  







Wallarah 2 Coal Project  
Amendment to Development Application SSD-4974 7 July2016 
For Wyong Areas Coal Joint Venture Page 90 


 


Ref:  160708 Wallarah 2 Coal Project Amendment to DA.docx  HANSEN BAILEY 


6.10.3 Impact Assessment 


Database Searches  


This search of the Stored Chemical Information Database showed that a Dangerous Goods 
Licence had previously been issued for Lot 168 DP 705480.  This licence permitted the storage 
of a 210 kg Liquefied Petroleum Gas decanting cylinder on that property.   


The search of the registers pertaining to the CLM Act determined that none of the properties 
within the Addendum Study Area have been encumbered by notices relating to contaminated 
land.   


Land Use History  


There are three freehold lots within the Addendum Study Area.  These were privately owned 
prior to being acquired by WACJV.  There are also two lots of Crown land within the Addendum 
Study Area, both of which are occupied by the Boral Montoro premises.   


The review of historical aerial photographs determined that the quarry was established around 
1985.  Prior to development of the quarry and tile manufacturing plant (see Figure 8), those 
parcels of Crown land were heavily vegetated.  The portion of the Crown land within the 
Addendum Study Area remains heavily vegetation.  The Crown road (Nikko Road) was cleared 
for agricultural purposes prior to 1975, but has gradually regenerated since.  No buildings have 
ever been constructed on the Crown road.  The WACJV land within the Addendum Study Area 
was previously used for agriculture (chicken farming).   


Soil Samples 


Criteria for the assessment of soil contamination are prescribed by the NEPM.  The NEPM 
provides the following criteria:   


 Health-based investigation levels (HILs); 


 Health-based screening levels (HSLs); 


 Ecological-based investigation levels (EILs); and 


 Ecological-based screening levels (SELs).   


The assessment criteria are outlined in detail in Appendix L.   


Where a sample result is greater than 250% of the criteria or where the standard deviation 
of the data set is greater than 50% of the criteria, the non-compliant locations are not 
considered a part of the general population of the site, but rather as a ‘hotspot’ or a different 
population.  ‘Hotspots’ are defined as localised areas where contaminant concentrations are 
noticeably higher than in surrounding areas.  ‘Hotspots’ may be disregarded in the final 
determination of soil suitability.   
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All 22 of the soil samples complied with the criteria for volatile TRH, BTEX and PAH.  One 
sample (C5-Automotive) registered an exceedance of the NEPM criteria for semi-volatile 
TRH.  This sample recorded a concentration of 310 mg/kg for the F3 (C16-C34) fraction of 
TRH, which marginally exceeds the criteria of 300 mg/kg.  All other samples complied with 
the criteria for semi-volatile TRH.   


All 22 of the soil samples were analysed for heavy metals.  One sample (S5-Automotive) 
recorded a concentration of 31,000 mg/kg for copper, which exceeds the NEPM criteria of 
17,000 mg/kg.  The concentrations of metals in sample C4, which was collected only 2.0 m 
from C5-Automotive, are within the criteria.  This suggests that sample S5-Automotive is a 
hotspot.  The elevated copper concentrations in sample C5-Automotive are most likely due 
to the presence of a burnt out vehicle at that location, rather than previous land uses.   


For all of the soil samples, concentrations of pesticides and asbestos were below the limits 
of detection.  During the field inspections, a fragment of asbestos was observed near the 
Motorway Link Road overpass above the Main Northern Rail Line.  This fragment was found 
to contain Chrysotile asbestos.  Due to the location of the fragment, it is likely that the material 
was illegally dumped.   


Water Samples 


Water samples were assessed in accordance with the NEPM, Guidelines for the Assessment 


and Management of Groundwater Contamination (DEC, 2007) and Australian and New 


Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 2000).   


ANZECC (2000) prescribes ‘low risk trigger values’ which represent the concentrations below 
which there is a low risk of adverse biological effects.  If the trigger values are exceeded, further 
site-specific investigations to assess potential contamination or management and remedial 
actions may be required.   


ANZECC provides low risk trigger values for the protection of 80-99% of aquatic species.  The 
trigger values that should be adopted are dependent on the health of the receiving aquatic 
ecosystem.  Due to the proximity of agricultural activities, main roads and railway lines to 
Spring Creek, the trigger values for protection of 95% of freshwater species were deemed to 
be suitable for this assessment.  The assessment criteria for water samples are outlined in 
detail in Appendix L.   


For all three water samples, concentrations of TRH (volatile and semi-volatile), BTEX and 
PAH were below the limits of detection.   


All three water samples contained zinc concentrations exceeding the criteria prescribed by the 
NEPM.  One of these samples (CR2-Water) also exceeded the criteria for chromium, copper 
and lead.  The exceedances of the criteria for water samples are outlined in  
Table 17.   
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The results of the water samples indicate that background contaminant levels in Spring Creek 
are greater than the criteria for certain analytes.  These results provide a baseline for 
assessing the impacts of the Project.   


Table 17  
Exceedances of Criteria for Water Samples 


Analyte 
Criteria 
(µg/L) 


Sample Concentration (µg/L) 
CR1-Water CR2-Water CR3-Water


Zinc 8 26 27 18 
Lead 3.4 No exceedance 5 No exceedance 
Chromium 1.0 No exceedance 2 No exceedance 
Copper 1.4 No exceedance 3 No exceedance 


 


Sediment Samples 


Criteria for the assessment of sediment samples were sourced from ANZECC (2000).  These 
criteria are outlined in detail in Appendix L.   


For all three sediment samples, concentrations of TRH (volatile and semi-volatile), BTEX and 
PAH were below the limits of detection.   


Two of the three sediment samples registered exceedances of the low risk trigger values 
prescribed by ANZECC (2000).  However, these concentrations were within the high risk 
trigger values.  The recorded exceedances of the low risk trigger values are outlined in  
Table 18.  The concentrations for all other heavy metals were below the low risk trigger values 
in all three samples.   


No pesticides were detected in any of the three sediment samples.   


Table 18  
Exceedances of Trigger Values for Sediment Samples 


Analyte 
ANZECC Trigger Values Sample 


Low Risk Trigger 
(mg/kg) 


High Risk Trigger
(mg/kg) 


CR-Sed-1
(mg/kg) 


CR-Sed-2
(mg/kg) 


Lead 50 110 110 62 
Zinc 200 410 390 310 


 


6.10.4 Management and Mitigation Measures 


DLA has determined that there is no evidence of soil contamination being prevalent within the 
Addendum Study Area.  The elevated concentrations of heavy metals and semi-volatile PAH 
in sample C5-Automotive are localised and most likely due to dumping of automotive waste.  
As there is no evidence of contamination caused by historical land uses, no remediation 
measures are necessary.   
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The portion of the Addendum Study Area within the Boral Montoro premises (see Figure 8) 
contains a bund, which appears to be constructed from extracted materials.  If excavation of 
the bund is required during construction of the overland conveyor, a contamination specialist 
will be engaged to undertake an assessment of the material within the bund.   


The water and sediment samples collected for this assessment provide useful baseline data.  
Water and sediment sampling in Spring Creek will continue to be undertaken on a six-monthly 
basis and compared to the baseline data.  Sampling will be conducted upstream and 
downstream of the proposed rail spur to determine the impacts of the Project (if any).  This 
monitoring commitment will be detailed in the Water Management Plan.   


6.11 BLUE HAVEN 


This section consolidates the findings in Sections 6.2, 6.4 and 6.8 that relate to the suburb of 


Blue Haven.   


6.11.1 Background 


The suburb of Blue Haven, within the Wyong LGA, is located to the south-east of the Amended 
Project.  As at the 2011 census, Blue Haven had a population of 6,167 persons (ABS, 2011).   


The suburb of Blue Haven consists predominantly of land zoned as ‘R1 General Residential’ 
or ‘R2 Low Density Residential’, with a smaller area of land zoned as ‘E2 Environmental 
Conservation’.  The land that is zoned as R1 or R2 has largely been utilised for residential 
development.   


Blue Haven is surrounded predominantly by land zoned as ‘RU6 Transition’ or ‘E2 
Environmental Conservation’.  Under the Wyong LEP 2013, ‘Dwelling houses’ and ‘Dual 
occupancies’ are permissible with consent on land zoned as ‘RU6 Transition’.  However, other 
forms of ‘residential accommodation’, such as higher density residential development, are 
prohibited within zone RU6.  All forms of ‘residential accommodation’ are prohibited within 
zone E2.   


The nearest component of the Amended Project to Blue Haven is the transfer station near the 
Motorway Link Road.  This transfer station is approximately 320 m west of Blue Haven (see 
Figure 20).  The Train Load Out Facility is located approximately 1.1 km to the north-west of 
Blue Haven (see Figure 20).  The nearest residences in Blue Haven are separated from the 
transfer station and Train Load Out Facility by dense vegetation and the elevated Motorway 
Link Road.   


WACJV recognises the need to maintain the existing amenity for residents in Blue Haven.  
The coal transportation infrastructure for the Amended Project has been designed specifically 
to minimise the potential for air quality, noise and visual impacts on Blue Haven.   
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6.11.2 Noise 


The noise sources nearest to Blue Haven will be the transfer station and locomotives to the 
north of the Motorway Link Road.  The suburb of Blue Haven is located entirely south of the 
Motorway Link Road.  Consequently, these noise sources will be separated from Blue Haven 
by the elevated Motorway Link Road and intervening vegetation.  No noise sources will be 
located south of the Motorway Link Road.   


The Noise and Vibration Impact Assessment considered the potential noise levels at 
assessment location P13, which is near the western boundary of Blue Haven (see Figure 12).  
Assessment location P13 is representative of the nearest residences in Blue Haven and as 
such, the predicted noise levels at P13 represent the worst case impact on the suburb.  
Preliminary noise modelling indicated that noise controls were needed to avoid exceedances 
of the PSNC for Blue Haven.  A combination of noise controls are proposed to manage noise 
levels at Blue Haven, such as: 


 Enclosure of the transfer station; 


 Construction of a noise barrier (or a suitable alternative) along the southern extent of the 
rail spur to shield Blue Haven from noise generated by the train locomotives; and 


 During certain weather conditions or sensitive periods of time, the southern train 
locomotives will be switched off whilst the train is being loaded.   


The noise modelling demonstrates that when such controls are implemented, operational 
noise levels will be within the PSNC for the nearest location in Blue Haven.   


Noise modelling was also undertaken to predict noise levels at Blue Haven during the 
construction phase.  The Amended Project is predicted to comply with the construction NMLs 
for standard work hours.  The ICNG defines standard work hours as being 7 am to 6 pm on 
weekdays and 8 am to 1 pm on Saturdays.  Construction activities will occasionally be 
required outside of standard work hours.  The ICNG prescribes lower NMLs for work outside 
standard hours.  The noise modelling predicts that the NMLs for work outside standard hours 
may be exceeded during certain construction activities.  Noise impacts during the construction 
phase are generally short term and irregular in nature.  Nevertheless, WACJV will implement 
a Construction Noise Management Plan to minimise noise impacts during the construction 
phase of the Amended Project.   


6.11.3 Vibration 


Ground vibration may be generated by construction equipment, particularly compaction 
rollers.  Vibration levels generated by the Amended Project are predicted to be within the 
structural damage and human comfort criteria at the closest location in Blue Haven.   


  







Stockpile Damtockpile Dam


Bushells Ridge Road


Gas Engine & Associated Generator


& Water Treatment Plant


ciated Generator


t Plant


Raw Coal Stockpile & Pade & Pad


Product Coal


Stockpile


al


Diesel Storage


Facility


Bulk Oils & Gas


Storage Facility


Offices &


Workshop


Portal Dam


Access Road


Drift Portal


Bus
he


lls
 R


id
ge


Road


Bus
he


lls
 R


id
ge


Road


Hue Hue Road


Treated Water


Dam


reated Water


am


Brine Water Dam


Mine Operations Damam


Crusher Station


320m320m


1,080m1,080m


Blue


Haven


Blue


Haven


New Train Load Out FacilityNew Train Load Out Facility


New TransferNew Transfer


Noise


Barrier


Noise


Barrier


Tooheys Road
Tooheys Road


M
ai


n 
N


or
th


er
n 


R
ai


l L
in


e


M
ai


n 
N


or
th


er
n 


R
ai


l L
in


e


Motorway Link Road


Motorway Link Road


Sprin
g


r
C


eek


Sprin
g


r
C


eek


Motorway Link Road


Motorway Link Road


M
1


P
A


C
IF


IC
M


O
T
O


R
W


A
Y


M
1


P
A


C
IF


IC
M


O
T
O


R
W


A
Y


N 6 325 000


E 
3
5
8
 0


0
0


E 
3
5
9
 0


0
0


N 6 324 000


N 6 326 000


Project Boundary


Infrastructure Boundary


Rail Spur


New Conveyors


Indicative Sewer Connection


Newly Proposed Infrastructure


400m0


Legend


Datum: GDA 94 (Zone 56)


N


WALLARAH 2 COAL PROJECT


Setback from Blue Haven


FIGURE 20


H
B


 W
A


LL
A


R
A


H
 C


O
A


L 
1
1
6
3
 F


2
0
 S


e
tb


ac
k 


fr
o
m


 B
lu


e
 H


av
e
n
 0


9
 0


6
 2


0
1
6







Wallarah 2 Coal Project  
Amendment to Development Application SSD-4974 7 July2016 
For Wyong Areas Coal Joint Venture Page 96 


 


Ref:  160708 Wallarah 2 Coal Project Amendment to DA.docx  HANSEN BAILEY 


6.11.4 Air Quality 


The Air Quality and Greenhouse Gas Impact Assessment considered the potential dust 
concentrations at assessment location P12, which is near the western boundary of Blue Haven 
(see Figure 10).  Assessment location P12 is representative of the nearest residences in Blue 
Haven and as such, the predicted dust concentrations at P12 represent the worst case impact 
on the suburb.   


To minimise dust emissions in the vicinity of Blue Haven, WACJV has committed to the 
following dust controls: 


 Enclosure of all transfer stations; 


 Dust suppression measures (such as water sprays) at transfers and the train load out 
facility; and 


 Shielding of conveyors (roof and one side wall) and full enclosure of the elevated 
conveyor gantry crossing over the Main Northern Rail Line.   


The air quality modelling has demonstrated that when these dust controls are implemented, 
the Amended Project will comply with all the relevant air quality criteria (PM2.5, PM10, TSP and 
dust deposition) at Blue Haven.   


6.11.5 Visual 


The Amended Project will not be visible from any locations in Blue Haven.  The coal 
transportation infrastructure associated with the Amended Project will be shielded from 
receptors in Blue Haven by the Motorway Link Road and dense vegetation.   
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7 MANAGEMENT AND MITIGATION SUMMARY  


Table 19 summarises the additional measures that will be implemented to manage and 
mitigate the predicted environmental impacts of the Amendment.  This section should be read 
in conjunction with Section 8 of the EIS.   


Table 19  
Management and Monitoring Measures 


Ref Commitment Section 
Water 
1 Prepare an Erosion and Sediment Control Plan to minimise the risk of impacts 


Spring Creek during construction of the rail spur and conveyors.   
Section 6.1.4 


Air Quality 
2 The Air Quality and Greenhouse Gas Management Plan for the Project will 


include dust controls developed specifically for the Amendment.   
Section 6.2.4 


3 Transfer stations for the conveyor system will be fully enclosed to reduce dust 
and noise emissions.   


Section 6.2.4 


4 All conveyors will be fitted with a roof and one side wall to provide shielding.  
The elevated gantry crossing the Main Northern Rail Line will be enclosed.   


Section 6.2.4 


Noise 
5 The Noise Management Plan (including a Construction Noise and Vibration 


Management Plan) for the Project will include noise controls developed 
specifically for the Amendment.   


Section 6.4.4 


6 To reduce noise levels in Blue Haven, a noise barrier (or suitable alternative) 
will be established at the southern end of the rail spur.   


Section 6.4.4 


7 When conditions dictate the need for further noise mitigation, only two of the 
four locomotive units will be operated whilst a train is idling on the rail spur.   


Section 6.4.4 


Ecology 
8 The Biodiversity Management Plan to be developed for the Project will include 


management measures developed specifically for the Amendment.   
Section 6.5.4 


Rail 
9 Prior to construction, WACJV will prepare a Signalling Functional Specification 


to the satisfaction of TfNSW, RailCorp and Sydney Trains.   
Section 6.6.4 


Aboriginal Heritage 
10 Prior to construction, additional archaeological survey will be undertaken along 


the portion of the Addendum Study Area within the rail corridor.   
Section 6.7.4 


Visual 
11 Colours for the exteriors of proposed structures will be chosen so that visual 


integration with the surrounding landscape is optimised.   
Section 6.8.4 


12 Vegetation will be re-planted wherever possible to provide additional visual 
screening.   


Section 6.8.4 


13 Wherever practicable, external lights will be directed downwards and will 
employ low lux lamps to minimise light spill.   


Section 6.8.4 


Contamination 
14 If excavation of the bund within the Boral Montoro premises is required, the risk 


of contamination will be investigated by a qualified specialist prior to the activity.   
Section 6.10.4 
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8 JUSTIFICATION OF THE AMENDMENT 


This section explains the need for the Amendment and summarises the positive outcomes 


(economic and environmental) that are predicted to result from the Amendment.   


8.1 NEED FOR THE AMENDMENT  


The judgment of the LEC in Darkinjung Local Aboriginal Land Council v Wyong Coal Pty 


Limited (No 2) gave rise to an impediment to the determination of the SSD-4974 (in its original 
form).  The LEC held that insofar as the DA is made in respect of Lot 195 DP 1032847 (owned 
by DLALC), SSD-4974 could not be determined until the NSW Aboriginal Land Council has 
provided its consent.  Despite WACJV’s efforts to negotiate an agreeable outcome, the NSW 
Aboriginal Land Council has not provided its consent.  The Amendment avoids development 
on land owned by DLALC, particularly Lot 195 DP 1032847.  By avoiding development on Lot 
195 DP 1032847 and other Aboriginal land, the requirement to obtain the consent of the NSW 
Aboriginal Land Council no longer applies.  Therefore, the Amendment allows SSD-4974 to 
be determined in accordance with the EP&A Act.   


The determination of the Amendment will allow for the economic and employment benefits of 
the Project to be realised.  The Project will generate significant numbers of direct and indirect 
jobs within the locality, which experiences higher than average unemployment rates.  The 
Project will generate revenues in the form of royalties, company tax and voluntary 
contributions, which are used by governments to fund infrastructure projects and services.  
Without the Amendment, the Project would not be able to proceed in its original form and as 
such, these potential benefits may be foregone.   


8.2 ENVIRONMENTAL IMPACTS 


The environmental impacts that are predicted to result from the Amendment have been 
comprehensively assessed in this document to sufficiently indicate the nature of the changed 
development.   


The Amendment will reduce the extent of disturbance that is required for the development of 
the Tooheys Road Site by 26 ha.  As a result, the predicted impacts of the Amended Project 
on biodiversity values will be less than the predicted impacts of the Original Project.  The 
Amendment will reduce the extent of disturbance to six native vegetation communities.  These 
communities provide habitat to native flora and fauna species, so the Amendment will also 
reduce the magnitude of impacts to these species.   


The Amendment is not expected to cause any additional impacts to Aboriginal heritage values.  
No Aboriginal items were identified within the Addendum Study Area, and the potential for 
Aboriginal items to be present in this area is low.  One previously identified site (WC-OS2) 
was predicted to be impacted by the construction of the rail loop in the EIS.  By omitting the 
rail loop, the Amendment will reduce the magnitude of impacts to this site.   
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The removal of the rail loop will also reduce impacts to Wallarah Creek, which was identified 
as an archaeologically sensitive landform.  Therefore, the Amendment is predicted to reduce 
impacts to Aboriginal artefacts and archaeologically sensitive landforms.   


The Amendment removes the requirement for rail crossings over Wallarah Creek (and its 
tributaries).  Instead, the re-located rail spur will cross over Spring Creek (and its tributaries) 
at locations immediately downstream of the crossings for the Main Northern Rail Line. 


These creek sections have already been modified to accommodate the existing structures.  
As a result, impacts on the hydrology and ecology of Spring Creek are expected to be less 
significant than the potential impacts to Wallarah Creek (which will be avoided as a result of 
the Amendment).  The Amendment will result in fewer interactions with watercourses and 
riparian vegetation.   


The Amendment will not materially alter the air quality and greenhouse gas impacts of the 
Project.  Air quality modelling has demonstrated that the Amendment will comply with the 
relevant air quality criteria.   


WACJV has adopted additional controls to manage noise associated with the relocated and 
proposed new infrastructure.  As a result of these controls, the Amended Project is expected 
to comply with the noise criteria at Blue Haven.  Three residences in the vicinity of the rail spur 
are predicted to experience a ‘moderate’ degree of affectation.  In accordance with the 
VLAMP, acoustic treatments to these residences will be implemented in consultation with the 
property owners.   


The infrastructure associated with the Amendment has the potential to be visible to motorists 
and train passengers.  The visual impact rating is considered to be ‘moderate’ due to the very 
short period of potential views.   


The Amendment is predicted to reduce the number of train movements required for the 
Project.  Rail network modelling has established that there is sufficient rail capacity to 
accommodate these train movements.  Due to fewer train movements, the Amendment will 
reduce the impacts to closure times at level crossings.   


8.3 BENEFITS OF THE AMENDMENT 


As discussed in Section 6.9.3, the CBA estimates that the Amended Project will generate net 
production benefits of $274 M (present value).  In addition, the Amended Project will generate 
market and non-market employment benefits, which are estimated as having a value of 
$211 M (present value).  Unless the value of unquantified residual environmental costs is 
greater than these benefits, the Amended Project is considered to be desirable from an 
economic efficiency perspective.   


The employment and expenditure generated by the Amended Project will stimulate economic 
activity in the region (Wyong, Gosford and Lake Macquarie LGAs), including the direct 
employment of 300 persons during the operations phase.   
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When flow-on effects are considered, the contribution of the Amended Project to the regional 
economy during the operations phase may be as much as:   


 $593 M in annual direct and indirect regional output or business turnover; 


 $342 M in annual direct and indirect regional value-added; 


 $69 M in annual direct and indirect household income; and  


 853 direct and indirect jobs.   


The construction phase of the Amended Project will also generate significant contributions to 
the regional economy, as summarised in Section 6.9.3.   


8.4 CONCLUSION 


The Amendment removes the requirement to obtain the consent of the NSW Aboriginal Land 
Council, which is an impediment to determination of the DA (in its original form).  The 
Amendment will also result in a number of positive environmental outcomes.  By reducing the 
extent of disturbance required for coal transportation infrastructure, the potential impacts to 
ecological, hydrological and cultural heritage values will also be reduced.  With the 
implementation of the proposed management and mitigation measures, the air quality, 
acoustic and visual amenity of Blue Haven will be maintained.   


By providing the opportunity for the Project to proceed, the Amendment allows for the 
economic and employment benefits of the Project to be realised.  The Project will also 
generate direct and indirect jobs within the locality, which is currently experiencing higher than 
average unemployment rates.  The Project will generate revenues in the form of royalties, 
company tax and voluntary contributions, which are used by governments to fund 
infrastructure projects and services.  Without the Amendment, the Project (in its original form) 
would not be able to proceed and as such, these potential benefits may be foregone.   


This document provides; 


 Written particulars sufficient to indicate the nature of the changed development, as 
required under clause 55(2) of the EP&A Regulation; 


 Justification of the Amendment, thereby enabling the consent authority to agree to 
amendment of the DA; and 


 Comprehensive assessment of the potential impacts of the Amendment to allow the 
amended DA to be determined.   


In its review of the Original Project, the Planning Assessment Commission concluded that “If 
the recommendations concerning improved strategies to avoid, mitigate or manage the 


predicted impacts of the project are adopted, there is merit in allowing the project to proceed”.  
The Amended Project will provide significant economic benefits and requires less land 
disturbance than the original proposal.  Accordingly there is considered to be merit in allowing 
the Amended Project to proceed.   
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  * * * 


 


For 
HANSEN BAILEY 


 


Andrew Wu  James Bailey 
Environmental Engineer Director   
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9 ABBREVIATIONS  


Term Definition


ACHMP Aboriginal Cultural Heritage Management Plan 


AEP Annual Exceedance Probability 


AHIMS Aboriginal Heritage Information Management System 


ALS Aerial Laser Survey 


ANZECC 
(2000) 


Australian and New Zealand Guidelines for Fresh and Marine Water Quality  


AQGHGMP Air Quality and Greenhouse Gas Management Plan 


AS Australian Standard 


BMP Biodiversity Management Plan 


BOS Biodiversity Offset Strategy  


BTEX Monocyclic Aromatic Hydrocarbons 


CALMET / 
CALPUFF  


CALMET is a meteorological pre-processor that includes a wind field generator containing 
objective analysis and parameterised treatments of slope flows, terrain effects and terrain 
blocking effects. The pre-processor produces fields of wind components, air temperature, 
relative humidity, mixing height and other micro-meteorological variables to produce the 
3-D meteorological fields that are utilised in the CALPUFF air quality dispersion model.  


CBA Cost Benefit Analysis 


CH4 Methane 


CLM Act Contaminated Land Management Act 1997 


CO2  Carbon dioxide 


CO2-e Carbon dioxide equivalent  


DA Development Application 


dBA Decibels  


DLALC Darkinjung Local Aboriginal Land Council  


DP&I Department of Planning and Industry 


DRAINS Flood model software utilised to determine hydrology of the water catchment.    


EARs Environmental Assessment Requirements 


EECs Endangered Ecological Communities 


EILs Ecological-based investigation levels 


EIS Environmental Impact Statement 


ENM Environmental Noise Model 


EP&A Act Environmental Planning and Assessment Act 1979 


EP&A 
Regulation 


Environmental Planning and Assessment Regulation 2000 


EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 


GTLAC Guringai Tribal Link Aboriginal Corporation 


ha Hectare 


HEC – RAS  
Flood model software utilised to determine the hydraulic behaviour of the water 
catchment.   


HILs Health-based investigation levels 


HSLs Health-based screening levels 
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Term Definition


ICNG Interim Construction Noise Guideline 


INP Industrial Noise Policy  


IO Input-Output 


km Kilometre  


Km/h Kilometres per hour 


kW Kilowatt 


LEA Local Effects Analysis 


LEC NSW Land and Environment Court 


LEP Local Environmental Plan 


LGA Local Government Area 


M Million 


MLA Mining Lease Application 


mm Millimetres  


MNES Matters of National Environmental Significance  


Motorway Link 
Road 


Also referred to as Doyalson Link Road 


mt Million tonnes 


Mtpa Million tonnes per annum 


N2O Nitrous Oxide 


NEPC, 2016 National Environment Protection Measures 


NEPM National Environment Protection Measure 


NMLs Noise Management Levels 


OCP Organochlorine Pesticides 


PAC Planning Assessment Commission 


PAHs Polycyclic Aromatic Hydrocarbons 


PCB Polychlorinated Biphenyls 


PEL Pacific Environment Limited 


PM Particulate Matter 


PMF Probable Maximum Flood 


Project Wallarah 2 Coal Project 


PSNC Project Specific Noise Criteria 


RMS Roads and Maritime Services 


RTS Response to Submissions 


SELs Ecological-based screening levels 


SEPP State Environmental Planning Policy 


SF6, CF4, C2F6 Synthetic gases (hydrofluorocarbons) 


SRD State and Regional Development 


SSD State Significant Development  


t tonne 


TAL Tonne Axle Load 


TfNSW Transport for NSW 


tph tonnes per hour 
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Term Definition


TRH Total Recoverable Hydrocarbons 


TSC Act Threatened Species Conservation Act 1997  


TSP Total Suspended Particulates 


VAC Visual Absorption Capacity 


VIR Visual Impact Rating 


VLAMP Voluntary Land Acquisition and Mitigation Policy 


VTRH Volatile Total Recoverable Hydrocarbons 


WACJV Wyong Areas Coal Joint Venture 
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