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1 INTRODUCTION 

The proposed Newcastle Coal Infrastructure Group (NCIG) Coal Export Terminal 
(CET) (herein referred to as the Project) is situated on Kooragang Island, 
Newcastle, New South Wales (NSW). The Project includes the construction and 
operation of a 66 million tonnes per annum (Mtpa) CET, including associated rail 
and coal handling infrastructure and wharf/shiploading facilities on the south arm 
of the Hunter River (Drawing 1). 

The main activities associated with the development of the CET would include: 

• foundation preparation/capping of a rail corridor traversing the existing 
Kooragang Island Waste Emplacement Facility (KIWEF) for the development 
of the rail spurs, rail sidings and rail loops; 

• construction of rail spurs, rail sidings and rail loops, rail overpass, train 
unloading stations and connecting conveyors; 

• reuse of  dredged materials from the south arm of the Hunter River as preload 
and engineering fill for construction of the coal storage area, rail corridor and 
wharf facilities;  

• construction of a coal storage area including coal stockpiles, conveyors, 
transfer points and combined stacker/reclaimers; 

• construction of wharf facilities, shiploaders, conveyors and buffer bins; 

• development of water management infrastructure including site drainage 
works, stormwater settlement ponds, primary and secondary settling ponds, 
site water pond, water tanks and stockpile spray system;  

• installation of electricity, reticulation and control systems; 

• development of access roads and internal roads;  
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Approved dredging activities in the south arm of the Hunter River would result in 
an approximate 1V:4H batter slope from the bottom of the dredged channel.  
Approximately 400,000 m3 of fill material (the majority of which would be rock fill) 
sourced from the south arm of the Hunter River would be used to form a 1V:1.5H 
batter slope and would be compacted as a base for construction of the wharf 
structure.  Validation sampling and testing of dredged material would be 
progressively undertaken during the construction of the berths and wharf structure 
to confirm its suitability for use. 

A silt curtain would be used to control turbidity during construction of the 1V:1.5H 
batter slope for the berths and wharf structure and during piling operations.  
Appropriate batter protection measures (e.g. riprap, grout curtain, geo-textile 
blanket) would be used to minimise long-term erosion potential.  

2.5 ANCILLARY DEVELOPMENTS 

Ancillary developments would include an administration building, workshop 
building and carpark (Drawing 1).  

3 SITE DESCRIPTION 

The Project is located on Kooragang Island, which lies at the mouth of the Hunter 
River, approximately 6 km north-west of the Newcastle Central Business District.  
Kooragang Island is characterised by a combination of port, marine and industrial 
land uses in the south, and the Kooragang Nature Reserve and Kooragang 
Wetland Rehabilitation Project to the north and west, respectively. 

The Project site landownership is described in Section 1.1.4 of the Project EA. 

Site A1 is located on Cormorant Drive and comprises undeveloped land. The site 
has a street frontage of approximately 1,250 m to the south to Cormorant Road 
and is bounded to the west by the Pacific National access road, to the north by the 
Port Waratah Coal Services (PWCS) Kooragang Coal Terminal facilities and to the 
east by Blue Circle Southern Cement and vacant land (Drawing 1).   

Site A2 is located to the south of Cormorant Drive. The site is bounded to the 
south by the south arm of the Hunter River, to the east by PWCS land, to the west 
by vacant land of the Hunter River foreshore and to the north by Cormorant Drive 
(Drawing 1). 

Sites D1 and D2 form part of the KIWEF which operates as a licensed Solid Waste 
Class 2 landfill under DEC Environment Protection Licence (EPL) No. 6437. The 
KIWEF comprises 180 hectares and is shown on Drawing 1.  The site is bounded 
by the south arm of the Hunter River and Cormorant Road to the south, the 
Kooragang Island mainline to the west and northwest, the Delta EMD Australia 
licensed landfill and PWCS fines disposal area to the north and adjacent industrial 
land (including Sites A1 and A2) to the east (Drawing 1). 











Page 13 

 

Newcastle Coal Infrastructure Group  
Land Contamination and Groundwater Assessment 
Proposed Coal Export Terminal – Kooragang Island 
RCA ref: 5456-002/2, June 2006 

In the absence of agreed water quality objectives for local streams, the ANZECC 
guideline trigger values provide a quantitative frame of reference for interpreting 
the results of baseline water quality monitoring. 

4.2.1 PHYSICAL AND CHEMICAL STRESSORS 

The ANZECC guideline surface water quality default trigger values for physical 
and chemical stressors for the protection of aquatic ecosystems are summarised 
in Table 2.   

Table 2  ANZECC Surface Water Quality Default Trigger Values for the 
Protection of Aquatic Ecosystems (Physical and Chemical Stressors) 

Physical/Chemical Stressor Marine1 Estuaries1 NSW Lowland Rivers2 

pH 8.0 - 8.4 7.0 - 8.5 6.5 - 8.5 

Total Phosphorus (µg/L - P) 25 30 25 (For east flowing coastal rivers) 

Total Nitrogen (µg/L - N) 120 300 350 (For east flowing coastal rivers) 

Dissolved Oxygen (% saturation) 90 - 110 80 - 110 85 – 110 

Specific Electrical Conductivity (EC) 
(µS/cm) 

- - 200-300 (NSW coastal rivers) 

Turbidity (NTU) 0.5 - 10 6 - 50 

Source:  ANZECC (Reference12). 
1   Values for south-east Australia.  

2   Values for NSW lowland rivers (<150 m altitude) in south-east Australia. 

4.2.2 TOXICANTS 

The ANZECC guidelines recognise three ecosystem conditions as follows: 

• high conservation/ecological value systems; 

• slightly to moderately disturbed systems; and 

• highly disturbed systems. 

Each ecosystem condition in the ANZECC guidelines is ascribed with a level of 
protection applicable to toxicants in aquatic ecosystems and is summarised below: 

1. High conservation status or highly valued ecosystems are afforded a protection 
level based on protection of 99% of species. 

2. Slightly to moderately disturbed systems are afforded a 95% protection level in 
most cases although a higher protection level could be applied to slightly 
disturbed ecosystems. 

3. Highly disturbed systems can be afforded a 95% protection level, however 
depending on the state of the ecosystem, it can be appropriate to apply a less 
stringent trigger value (i.e. 90% or 80%) as an intermediate target for water 
quality improvement. 
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Table 4 Site A1 (Fill Layer) – Results Summary Table (Dames & Moore, 1999) 

Analyte Guideline1 No of 
Samples Min Max Mean 95% UCL No of 

Exceedances 

Arsenic 500 47 <LD 21 4 5 0 

Cadmium 100 47 <LD 11 1 1 0 

Copper 5000 47 <LD 221 20 32 0 

Manganese 7500 47 2 20500 1054 2135 2 

Lead 1500 47 <LD 249 36 52 0 

Zinc 35000 47 3 2880 243 412 0 

Mercury 75 47 <LD 1 0.1 0.2 0 

TPH C6-C9 652 17 <LD <LD - - 0 

TPH C10-C36 10002 17 <LD 394 - - 0 

Benzo(a)Pyrene 5 17 <LD 5.8 - - 0 

Total PAH 100 17 <LD 57.8 - - 0 

Total OCP - 17 <LD <LD - - - 

Source:  after Dames and Moore (Reference 6). 
1  NEPC (Reference 9) HIL ‘F’ (Commercial/Industrial). 
2                  EPA (Reference 10). 
95% UCL  95% Upper Confidence Limit. 
TPH   Total Petroleum Hydrocarbons. 
PAH  Polycyclic Aromatic Hydrocarbons. 
OCP  Organochloro Pesticides. 
<LD   Concentrations below laboratory detection limits. 
Note:   All units are in mg/kg. 
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Table 5 Site A1 (Underlying Soils) – Results Summary Table (Dames & 
Moore, 1999) 

Analyte Guideline1 No of 
Samples Min Max Mean 95% 

UCL 
No of 

Exceedances 

Arsenic 500 57 1 28 10 11 0 

Cadmium 100 57 <LD 4 1 1 0 

Copper 5000 57 <LD 98 36 42 0 

Manganese 7500 57 41 2380 421 514 0 

Lead 1500 57 <LD 366 126 148 0 

Zinc 35000 57 4 2940 867 1056 0 

Mercury 75 57 <LD 1.1 0.2 0.3 0 

TPH C6-C9 652 17 <LD <LD - - 0 

TPH C10-C36 10002 17 <LD 1148 - - 1 

Benzo(a)pyrene 5 17 <LD 5.5 - - 1 

Total PAH 100 17 <LD 49.1 - - 0 

Total OCP - 17 <LD <LD - - - 

Source:  after Dames and Moore (Reference 6). 
1  NEPC (Reference 9) HIL ‘F’ (Commercial/Industrial). 
2                  EPA (Reference 10). 
95% UCL  95% Upper Confidence Limit. 
TPH   Total Petroleum Hydrocarbons. 
PAH  Polycyclic Aromatic Hydrocarbons. 
OCP  Organochloro Pesticides.  
<LD   Concentrations below laboratory detection limits. 
Note:   All units are in mg/kg. 

The Dames and Moore investigation recorded four exceedances.  Benzo(a)pyrene 
was above the NEPC HIL ‘F’ guideline and TPH C10-C36 was above the 
Guidelines for Assessing Service Station Sites in the underlying soils on one 
occasion.  Two samples of Manganese were above the NEPC HIL ‘F’ guideline, 
however the 95% UCL remained below.   

A review of aerial photos from 1954 until 1998 conducted by Dames and Moore 
(Reference 6) found that Site A1 was predominantly used for grazing with some 
filling activities occurring over the eastern portion since the mid 1960’s. Anecdotal 
evidence suggests that aerial spraying for noxious weeds was undertaken 
throughout this area.  The fill was reported to be derived from material dredged 
from the mouth of the Hunter River (Reference 6).  A north-south aligned unsealed 
road way comprising slag material was placed midway through the Site A1 prior to 
1987 and is still observable today. 
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GHD concluded that Site A1 was suitable for the proposed use as a Cold Mill 
Facility (industrial) and did not present any risk to the health or safety of future 
workers using the site for the proposed use (Reference 5).  The Protech Steel 
Cold Mill Facility was granted development consent by the Minister for Planning on 
14 May 2002 after a comprehensive assessment process. 

5.2 SITE A2 

Site A2 comprises reclaimed Hunter River foreshore formed during the dredging of 
the Harbour in the early 1880’s and more recently by land reclamation conducted 
by the DPWS in accordance with the NHFI Act.  

A review of aerial photographs of Site A2 in 1961, 1974 and 1985 was conducted.  
The 1961 aerial photo indicates that filling at Kooragang Island was almost 
completed although some small tributaries were still present across Site A2.  Site 
developments are limited to the construction of Cormorant Road.  The site 
appears to be divided in to small allotments, possibly for agricultural use.  The 
landform appears consistent with the current configuration.  

A review of the 1974 aerial photo shows the presence of Cormorant Road.  The 
site appears to be filled level with Cormorant Road and to an extent that is similar 
in configuration to that currently observed.   

A review of the 1985 aerial photo shows that Site A2 is undeveloped and appears 
to be slashed showing maintenance.  An un-surfaced roadway is present leading 
from Cormorant Road to the south arm of the Hunter River.   

Based on the aerial photo review it is apparent that Site A2 has remained 
undeveloped since filling which was predominantly finalised prior to 1961.  Minor 
agricultural land use may have been undertaken at the site from that time.  

The Proposed Extension of the Shipping Channels, Port of Newcastle EIS 
(Reference 16) included sediment investigation in portions of Site A2 conducted by 
Patterson Britton (Reference 17).  Data presented in the Proposed Extension of 
the Shipping Channels EIS for Areas 1 and 2 (shown on Drawing 5) is relevant to 
chemical concentrations that may be encountered at Site A2.   

Sediments identified include soft silty clay, sand, stiff clay and rock 
(Reference 17).  These sediments contain varying levels of contaminants with 
contamination generally found to be decreasing between the silty clays and 
underlying estuarine sands.  Contaminants of concern were considered to include 
PAHs, TPHs and heavy metals.  Table 6 summarises the results from the 
Patterson Britton (Reference 17) investigation.   
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Table 10 Summary of Surface Water Results at Background Location KS12/6 

Analyte Units No. of 
Samples Min Max Mean 

pH pH units 11 6.7 8.0 7.5 

Conductivity µS/m 11 2140 4350 3134 

Ammoniacal Nitrogen mg/L N 11 <0.1 2.6 0.3 

Phenols µg/L C6H5OH 11 <1 4 1 

Free Cyanide (HCN, CN-) mg/L CN 6 <0.005 <0.005 0.010 

Cyanide Total mg/L CN 11 <0.005 0.80 0.08 

Chromium Total mg/L Cr 11 <0.01 0.03 0.01 

Iron Total mg/L Fe 11 <0.1 9.0 1.8 

Manganese Total mg/L Mn 11 0.006 1.40 0.36 

Molybdenum Total mg/L Mo 11 <0.01 0.009 <0.01 

Lead Total mg/L Pb 11 <0.001 0.006 <0.001 

Zinc Total mg/L Zn 11 <0.01 0.63 0.18 

Mercury Total µg/L Hg 11 <0.05 0.10 0.02 

Total PAH (Mid) µg/L 11 0.4 1.6 1.3 

Naphthalene µg/L 11 <0.1 <0.2 0.1 

Phenanthrene µg/L 11 <0.1 <0.2 0.1 

Anthracene µg/L 11 <0.1 <0.2 0.1 

Fluoranthene µg/L 11 <0.1 <0.2 0.1 

Benzo(a)pyrene µg/L 11 <0.1 <0.2 0.1 

Source:  after RCA Australia (Reference 22). 
Note: Total PAH (Mid) refers to the calculation of the total PAH concentration using half the detection level for each 

undetected component. 

The background surface water monitoring location (KS12/6) monitored as a 
requirement of EPL No. 6437 is located to the north-west of the Project site, within 
RLMC-owned land north of the Kooragang Island mainline, and is considered to 
be a relevant measure of background surface water quality at Kooragang Island.   

A summary of the measured background water quality at location KS12/6 is 
presented in Table 10. 

The pH of samples taken from existing site surface waters at Sites D1 and D2 
varies between 6.9 and 10.3 pH units, with an average of 8.3 pH units. The 
minimum and maximum pH values were outside the ANZECC water quality trigger 
values for the protection of aquatic ecosystems (Table 2).  However, the average 
pH (8.3 pH units) is within the ANZECC water quality trigger values for the 
protection of aquatic ecosystems. The average pH observed at the background 
site (7.5 pH units) was lower than the average pH for samples taken from surface 
water on Sites D1 and D2 (8.3 pH units).   
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6.2 GROUNDWATER QUALITY 

6.2.1 SITES A1 AND A2 

As part of the Dames and Moore (Reference 6) site investigation described in 
Section 5.1, grab samples were taken from eight test pits on Site A1. Table 11 
summarises the results of these groundwater samples.  

Table 11 Site A1 (Groundwater Quality) – Results Summary Table (Dames & 
Moore, 1999) 

Analyte Groundwater 

Arsenic 
10 samples analysed 

20 µg/L highest concentrations 

Cadmium 10 samples analysed 
none above detection limit 

Copper 
10 samples analysed 

5 µg/L highest concentration 

Manganese 
10 samples analysed 

6330 µg/L highest concentration 

Lead 
10 samples analysed 

3 µg/L highest concentration. 

Zinc 
10 samples analysed 

36 µg/L highest concentrations 

Mercury 10 samples analysed 
none above detection limit 

TPH C6-C9 
10 samples analysed 

72 µg/L highest concentrations 

TPH C10-C36 
10 samples analysed 

340 µg/L highest concentrations 

Benzo(a)Pyrene 10 samples analysed 
none above detection limit 

Total PAH 
10 samples analysed 

7 µg/L highest concentrations 

Total OCP 10 samples analysed 
none above detection limit 

Source:  after Dames and Moore (Reference 6). 

The relevant ANZECC water quality trigger values are provided in Tables 2 and 3. 

The maximum Arsenic and Lead values for all samples were within the ANZECC 
water quality trigger values for the protection of aquatic ecosystems (95% 
protection).  The maximum Copper and Zinc values for the 10 samples analysed 
were within the ANZECC water quality trigger values for the protection of aquatic 
ecosystems (Marine - 80% protection) (Table 3).   

The maximum Manganese value for the samples exceeded the ANZECC water 
quality trigger values for the protection of aquatic ecosystems (Table 3). 
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Table 14 Summary of Groundwater Results Taken from Deep Estuarine 
Aquifer 

Analyte Units No. of 
Samples Min Max Mean 

pH pH units 117 5.9 7.8 7.1 

Conductivity µS/m 117 160 5280 3566 

Ammoniacal Nitrogen mg/L N 117 1.2 61.0 9.7 

Phenols µg/L C6H5OH 117 0.5 16.0 0.7 

Free Cyanide (HCN, CN-) mg/L CN 102 <0.005 <0.005 <0.005 

Cyanide Total mg/L CN 117 <0.005 0.09 0.02 

Chromium  Dissolved mg/L Cr 117 0.001 0.05 0.02 

Iron Dissolved mg/L Fe 117 0.07 24.70 3.03 

Manganese Dissolved mg/L Mn 117 0.049 3.12 0.70 

Molybdenum Dissolved mg/L Mo 117 0.005 0.009 0.010 

Lead  Dissolved mg/L Pb 117 <0.002 0.028 0.010 

Zinc Dissolved mg/L Zn 117 <0.005 3.92 0.06 

Mercury  Dissolved µg/L Hg 117 <0.05 0.22 0.03 

Total PAH (Mid) µg/L 117 0.375 4.105 1.300 

Naphthalene µg/L 117 <0.05 1 0.03 

Phenanthrene µg/L 117 <0.05 0.90 0.01 

Anthracene µg/L 117 <0.05 <0.20 <0.10 

Fluoranthene µg/L 117 <0.05 1.30 0.02 

Benzo(a)pyrene µg/L 117 <0.05 <0.20 <0.10 

Source:  after RCA Australia (Reference 22). 
Note: Total PAH (Mid) refers to the calculation of the total PAH concentration using half the detection level for each 

undetected component. 
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As the administration and workshop buildings area would have a higher 
occupation of workers than other areas across the Project site, a representative 
surface and sub-surface soil sampling and analysis programme would be 
undertaken in order to characterise the material in accordance with the Waste 
Classification Guidelines.  Management of unsuitable materials would also be 
conducted as described above.  This process would be conducted as part of the 
detailed geotechnical and geochemical investigations to be undertaken as part of 
the detailed design of the Project and detailed in the SEMP. 

A SEMP would be developed for the Project detailing methods for the 
management of soils during excavations (Section 10).   

8.2 WATER MANAGEMENT DURING EXCAVATIONS 

Any water that accumulates in excavations during Project construction is to be 
tested to determine its quality.  Depending on the quality of this water it would be 
pumped to dedicated detention ponds or (if the water quality is suitable) pumped 
to the primary and secondary settling ponds for storage on-site and re-use.   

Water that is considered to be of unsuitable quality for re-use would be temporarily 
stored within dedicated detention ponds with low permeability liners (e.g. 
compacted clay or geo-membrane) before being treated for re-use and/or removed 
from site and disposed of by a licensed contractor. 

8.3 INTERFERENCE WITH AQUIFER SYSTEMS DURING EXCAVATIONS 

There would be minimal excavations into the existing ground surface during the 
construction of the coal storage area (Reference 2).  Excavations would be 
primarily associated with the construction of water management infrastructure.  
Any excavation for water management infrastructure would be lined with a low 
permeability material.  To minimise potential for interference with groundwater 
aquifer systems, major structures on Site A1 would be supported on piles 
(Reference 2). 

There would be minimal excavations required within 40 m of the south arm of the 
Hunter River as piling would be used.  Excavations within 40 m of the south arm of 
the Hunter River would be associated with the construction of the shipping berths. 
Excavations for the development of the berths would be undertaken as part of the 
dredging operations in accordance with the existing Development Consent (DA 
134-3-2003-i) held by the NSW Waterways Authority (trading as NSW Maritime). 
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Notwithstanding the above, contingency measures have been developed.  Bores 
would be located along the perimeter of the rail infrastructure corridor to monitor 
the fill and estuarine aquifers as part of the surface water and groundwater 
monitoring programme (Section 9).  If a significant change/effect is identified 
during groundwater monitoring, an investigation would be undertaken and 
additional control measures would be developed, which may include pumping from 
bores and the installation of localised subsurface low permeability barriers (i.e. 
subsurface physical barrier to groundwater migration) around affected areas. 

8.6 RAIL INFRASTRUCTURE CORRIDOR – CAPPING STRATEGY 

In addition to the mitigation and management measures described in the previous 
sections, the Project rail infrastructure corridor has been designed with a capping 
system to minimise long-term infiltration.  The relevant aspects of the rail 
infrastructure corridor design are described in the following sub-sections. 

8.6.1 SURFACE PROFILE OF THE KOORAGANG ISLAND WASTE 

EMPLACEMENT FACILITY AND INTEGRATION WITH CAPPING 

STRATEGY 

As described in Section 3.1, the surface profile of the KIWEF varies depending on 
the amount of fill placed in each area.  Drawing 2 shows a section through the 
surface profile along the Project rail infrastructure corridor. 

The design of the Project rail infrastructure corridor (Section 2.1) is consistent with 
that required by EPL No. 6437 for the capping of the whole KIWEF in that it is 
consistent with the goals of Benchmarks 28 and 29 (see below) of the Landfill 
Management Guidelines.  The geometry of the rail embankment is such that cut 
and fill has been minimised were practicable (Drawing 3).  This means that 
sufficient flexibility remains for the design of the ultimate capping strategy for the 
remainder of the KIWEF by RLMC.   

NCIG has consulted with RLMC, and its consultants, regarding the general layout 
design of the Project elements and is satisfied that the layout of the Project rail 
infrastructure is such that it would not prevent compliance with condition O10.2 of 
EPL No. 6437 by the RLMC.  As shown conceptually on Drawing 2, the future 
capping of the KIWEF can be readily integrated with (i.e. connected to) the Project 
capping layer.  This would provide for a contiguous boundary to control vertical 
infiltration.  In an overall landscape and surface drainage context, the rail 
infrastructure corridor would: 

• follow the existing surface where practicable;  

• incorporate culverts for under drainage; 

• maintain drainage structures from the centre of the rail loop (Drawing 1); and 
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10 SOIL AND EXCAVATION MANAGEMENT PLAN 

A SEMP would be developed for the Project detailing methods for the 
management of contaminated soils and water.  The SEMP would be prepared 
prior to the development of the Project and would incorporate the outcomes of a 
detailed geotechnical and geochemical investigation undertaken as part of the 
detailed design of the Project.  A description of the detailed design of these 
controls would be included in the SEMP. 

The performance of the mitigation and management measures would be 
monitored by the surface water and groundwater monitoring programme 
(Section 9).  Additional controls would be developed and implemented if the 
monitoring suggested the existing controls were inadequate. 

11 LIMITATIONS 

This report has been prepared for NCIG in accordance with the agreement 
between RCA Australia.  The services performed by RCA Australia have been 
conducted in a manner consistent with that generally exercised by members of its 
profession and consulting practice. 

This report has been prepared for the sole use of NCIG.  The report may not 
contain sufficient information for purposes of other uses or for parties other than 
NCIG.  This report shall only be presented in full and may not be used to support 
objectives other than those stated in the report without permission. 

The information in this report is considered accurate at the date of issue with 
regard to the current conditions of the site.  Conditions can vary across any site 
that cannot be explicitly defined by investigation.  

Environmental conditions including contaminant concentrations can change in a 
limited period of time.  This should be considered if the report is used following a 
significant period of time after the date of issue. 

 

Yours faithfully, 
RCA AUSTRALIA 
 

 
 
 
Fiona Robinson 
Principal Environmental Engineer

Land Contamination and Groundwater Assessment 
Proposed Coal Export Terminal – Kooragang Island 
RCA ref: 5456-002/2, June 2006 
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DRAWING 1

Project General Arrangement
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Acid Sulphate Soils
Planning Mapping
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