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Table 4-2 
Bureau of Meteorology Monitoring Station Locations and Recording Periods 

 

Station Name Station 
Number 

Location  Latitude 
(degrees S) 

Longitude 
(degrees E)  

Elevation  
(m) AHD 

Period of 
Record 

Nobbys Signal Station 061055 Approximately 6 km south-
east of the Project 

32.9185 151.7985 33.0 1862 – 2006 

Maryville 061223 Approximately 4 km south 
of the Project 

32.9131 151.7500 8.0 1964 – 1993 

University of 
Newcastle 

061390 Approximately 4 km south-
west of the Project 

32.8925 151.7056 21.0 1998 – 2006  

Williamtown RAAF  061078 Approximately 12 km 
north-east of the Project  

32.7939 151.8386 9.0 1942 – 2006  

Source: Bureau of Meteorology (2006) 
 
 
Meteorological data were also obtained from a 
monitoring station at the Steel River Industrial 
Estate, located on the southern bank of the south 
arm of the Hunter River and from the PWCS 
Kooragang Coal Terminal monitoring station 
(Figure 4-4). 
 
Six years (2000 to 2005 inclusive) of meteorological 
data were obtained from the Steel River Industrial 
Estate monitoring station which records wind 
speed, wind direction and sigma-theta (the rate of 
change of wind direction) at ten minute intervals. 
 
Meteorological data collected from the PWCS 
monitoring station included wind speed, wind 
direction, sigma-theta, temperature, rainfall and 
relative humidity at ten minute intervals for 2004 
and 2005. 
 
Data collected from the Bureau of Meteorology 
monitoring stations is summarised in Table 4-3.  
Relevant data from the Bureau of Meteorology, 
Steel River and the PWCS monitoring stations are 
discussed below.   
 
Rainfall 
 
Rainfall records are available from a number of 
locations in close proximity to the Project site, 
including Nobbys Signal Station, Maryville, 
University of Newcastle and Williamtown RAAF. 
The annual average rainfall at these stations is 
approximately 1,137 mm (Nobbys Signal Station), 
1,112 mm (Maryville), 1,049 mm (University of 
Newcastle) and 1,120 mm (Williamtown RAAF). 
 
Generally the rainfall records indicate moderate 
seasonality, with higher rainfall totals being 
recorded in the late summer and autumn months 
and lower rainfall in the late winter and spring 
months (Table 4-3).   

Analysis of the available data (based on 140 years 
of records) indicates a long-term annual average 
rainfall of approximately 1,068 mm at the Project 
site (NCIG & Connell-Hatch, 2006). 
 
Temperature 
 
The data presented in Table 4-3 indicate that 
regional temperatures are warmest from November 
through March and coolest in the winter months of 
June, July and August. Average daily maximum 
temperatures peak in January (25.6°C, 27.6°C, 
29.0°C and 27.9°C) for Nobbys Signal Station,  
Maryville, University of Newcastle and Williamtown 
RAAF, respectively), while average daily minimum 
temperatures are lowest in July (8.4°C, 7.7°C, 
7.1°C, and 6.3°C) for Nobbys Signal Station, 
Maryville, University of Newcastle and Williamtown 
RAAF, respectively). 
 
Relative Humidity 
 
Relative humidity records from all sites exhibit a 
relatively uniform seasonal pattern (Table 4-3).  
Average morning (9 am) relative humidity recorded 
at Nobbys Signal Station, Maryville, University of 
Newcastle and Williamtown RAAF was lowest in 
October (68.3%, 62.5%, 60.3% and 63.8%, 
respectively).  The highest recorded average 
morning (9 am) relative humidity at the stations 
occurred in February for Nobbys Signal Station 
(79.7%), May and June (77.2%) for Maryville, April 
for University of Newcastle (79.7%) and June for 
Williamtown RAAF (79.9%).  
 
Average afternoon (3 pm) monthly relative humidity 
ranged from 56.1 to 74.1% for Nobbys Signal 
Station, 52.9 to 65.9% for Maryville, 46.6 to 62.8% 
for University of Newcastle and 50.6 to 61.9% for 
Williamtown RAAF. 
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Rating Background Level 
 
Noise data from 2003 and 2006 were processed in 
accordance with the requirements of the NSW INP 
to determine the background noise levels for the 
Project acoustic assessment (Table 4-5). 
 
The rating background level (RBL) is a calculated 
median background level representing each 
assessment period (day/evening/night) over the 
whole monitoring period.  The RBL measurement 
methodology and analytical procedures are 
described in further detail in Appendix A.  The 
locations of noise sensitive receivers (e.g. 
residential areas, schools, etc.) are provided in 
Appendix A.  The locations of noise monitoring sites 
for which RBLs have been determined are shown 
on Figure 4-4. 
 

4.3.2 Potential Impacts 
 
Construction Noise Criteria 
 
An assessment of potential noise impacts from 
Project construction works was undertaken with 
regard to the Environmental Noise Control Manual 
(ENCM) (EPA, 1994).  The ENCM provides noise 
limits for construction periods of up to 26 weeks.  
As the duration of the construction works is greater 
than 26 weeks, the DEC suggests that the 
construction noise emission should generally not 
exceed the background level by more than 5 dBA.  
This approach has been adopted for the Project.  
Therefore for residential receivers, Project 
construction noise criteria are equal to the intrusive 
criteria which apply for Project operations (see the 
discussion below). 
 
Operational Noise Criteria 
 
In accordance with NSW INP objectives, 
background noise levels for the Project site and 
surrounds have been characterised (Table 4-5).  
Intrusive and amenity noise assessment criteria, 
which form the basis for impact assessment and 
determining mitigation requirements, have been 
derived for the Project based on these measured 
background levels (Table 4-5).  Intrusive criteria for 
noise sensitive receivers are calculated by adding 
5 dBA to the RBL, whilst the amenity criteria are a 
more complex calculation which has been 
performed using algorithms in the NSW INP 
(Appendix A).  Project-specific noise assessment 
criteria derived from this approach for each receiver 
area are outlined in Table 4-6.  Receiver areas are 
shown on Figure 4-4. 
 

In those cases where the INP Project-specific 
assessment criteria in Table 4-6 are exceeded, it 
does not necessarily follow that all people exposed 
to the noise would find the noise noticeable or 
unacceptable.  In subjective terms, exceedances of 
the INP Project-specific assessment criteria can be 
generally described as follows: 
 

• negligible noise level increase (less than 
1 dBA) (not noticeable by all people); 

• marginal noise level increase (between 1 dBA 
and 2 dBA) (not noticeable by most people); 

• moderate noise level increase (between 3 dBA 
and 5 dBA) (not noticeable by some people 
but may be noticeable by others); and 

• appreciable noise level increase (greater than 
5 dBA) (noticeable by most people). 

 
Table 4-4 presents a qualitative description of noise 
levels from various common noise sources for 
comparative reference. 
 
Noise Modelling 
 
An acoustic model was developed that simulates 
Project components and noise source information 
(i.e. sound levels and locations).  The sources of 
noise identified for the Project included: 
 
• coal trains on the rail loops; 

• rail unloading stations;  

• conveyors;  

• coal stockyard stackers/reclaimers; and 

• shiploading infrastructure. 
 
The model also considers meteorological effects, 
surrounding terrain, aspects of the built 
environment (i.e. existing buildings), distance from 
source to receiver, and noise management and 
mitigation measures (i.e. at-source noise mitigation 
measures adopted by NCIG). 
 
Meteorological effects included in the modelling are 
those characterised as prevailing in accordance 
with INP assessment methodologies.  The definition 
of prevailing conditions included statistical analysis 
of meteorological data (including consideration of 
wind speed and direction, as well as temperature 
lapses and inversions).   
 
The meteorological parameters used in modelling 
noise emissions are shown in Table 4-7 and are 
based on the default inversion and wind speeds 
presented in Section 5 of the NSW INP (EPA, 2000) 
and the analysis of the PWCS Kooragang Coal 
Terminal meteorological data set (Appendix A). 
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Table 4-23 
Surface Water Quality Summary – Background Surface Water Monitoring Location (KS12/6) 

 

Parameter Units 
No. of 

Samples 
Range Average (Mean) 

pH pH units 11 6.7 – 8.0 7.5 

Conductivity µS/m 11 2140 – 4350  3134 

Ammoniacal Nitrogen1 mg/L 11 <0.1 – 2.6 0.3 

Phenols (C6H5OH) µg/L  11 <1 – 4 1 

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

Cyanide Total mg/L 11 <0.005 – 0.800 0.080 

Chromium Total mg/L 11 <0.01 – 0.03 0.01 

Iron Total mg/L 11 <0.1 – 9.0 1.8 

Manganese Total mg/L 11 0.006 – 1.400 0.360 

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

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

Zinc Total mg/L 11 <0.01 – 0.63 0.18 

Mercury Total µg/L 11 <0.05 – 0.10 0.02 

Total PAH (Mid)2 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:  Appendix D 
1 Nitrogen as Ammonia 
2 Total PAH (Mid) refers to the calculation of the total PAH concentration using half the detection level for each undetected 

component. 
 

Table 4-24 
Potential Surface Water Quality Impacts 

 
Project Site Potential Impact Scenario Potential Contaminant 

Uncontrolled drainage of sediment laden runoff to downstream 
waterbodies within the KIWEF during construction of rail 
embankments.  

Sediments and soluble salts. 

Uncontrolled drainage of runoff from access roads and construction 
areas to downstream waterbodies within the KIWEF. 

Sediments, soluble salts, fuels, 
oils and grease. 

Uncontrolled drainage of runoff from exposed soils within the 
existing KIWEF to downstream waterbodies. 

Sediments, soluble salts, heavy 
metals and organic contaminants. 

Rail Infrastructure 
Corridor 

Potential erosion and sedimentation resulting from runoff from the 
rail corridor and associated drainage system. 

Sediments. 

Uncontrolled drainage to downstream waterbodies during 
construction of the coal storage area. 

Sediments and soluble salts. 

Uncontrolled drainage of runoff from access roads and construction 
areas to downstream waterbodies.  

Sediments, soluble salts, fuels, 
oils and grease. 

Uncontrolled drainage from the coal storage area to downstream 
waterbodies during operations. 

Sediments, soluble salts, heavy 
metals, organic contaminants, 
fuels, oils and grease. 

Potential erosion and sedimentation resulting from runoff from the 
coal storage area and associated drainage system during operation. 

Sediments. 

Coal Storage 
Area 

Spillage/overflow of site water to downstream waterbodies. Sediments, soluble salts, fuels, 
oils and grease. 

Uncontrolled drainage of sediment laden runoff to the south arm of 
the Hunter River during construction of the berths and wharf 
structure, excavation within 40 m of the Hunter River and during 
piling operations. 

Sediments and soluble salts. 

Uncontrolled drainage of runoff to the south arm of the Hunter River 
from access roads and wharf construction areas including 
excavation within 40 m of the Hunter River. 

Sediments, soluble salts, fuels, 
oils and grease. 

Wharf Facilities 
and Shiploader 
Area 

Uncontrolled drainage from the wharf facilities and shiploader area 
during operations.  

Sediments, soluble salts, fuels, 
oils and grease. 

Source: after NCIG & Connell-Hatch (2006) 
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The VCP would also include a pre-clearance 
survey, identification of fauna management 
strategies and specific procedures for vegetation 
clearance.   
 
Threatened Species Management Protocol 
 
A TSMP would be developed as a component of the 
FFMP to facilitate the implementation of threatened 
species management strategies to minimise 
potential impacts on threatened fauna species. 
 
Green and Golden Bell Frogs found in the Project 
site during construction or operation would be 
removed from the direct disturbance area and 
placed in adjacent suitable habitat in accordance 
with the Hygiene Protocol for the Control of Disease 
in Frogs (NPWS, 2001) which recommends best-
practice procedures for handling frogs and suggests 
strategies for minimising the potential of spreading 
amphibian chytrid fungus. 
 
Landscape Plantings 
 
Landscape (amenity) plantings would be 
established on available areas of land such as 
between the coal storage area and Cormorant Road 
(Figure 4-10). These landscape plantings would 
comprise locally indigenous species in order to 
provide some potential habitat for local native 
fauna.  
 
Pest Management Measures 
 
A clean, rubbish-free environment would be 
mandated to discourage scavenging and reduce the 
potential for further colonisation of the Project site 
by non-endemic fauna (e.g. introduced rodents and 
foxes). 
 
Fox control strategies would be implemented 
because predation by foxes is a threat to the Green 
and Golden Bell Frog (NPWS, undated in DEC, 
2005c), Freckled Duck (Smith et al., 1995) and the 
Australasian Bittern.  
 
Amphibian Chytrid Fungus Management 
 
Amphibian chytrid fungus is known to be already 
present on Kooragang Island (Section 3.7.2).  
However, management measures would be 
implemented to minimise the further spread of 
amphibian chytrid fungus, including potentially new 
strains of the fungus, into the Project site.  

Project personnel would be trained in site hygiene 
management in accordance with the Hygiene 
Protocol for the Control of Disease in Frogs 
(NPWS, 2001) which recommends best-practice 
procedures for handling frogs and suggests 
strategies for minimising the potential of spreading 
amphibian chytrid fungus.  This would include 
disinfecting tyres and wheels of vehicles brought 
into the Project site that have been exposed to mud 
and are to be used in areas in close proximity to 
potential frog habitat.  
 
Mobile plant that is brought to the Project site 
during construction activities would be inspected 
prior to entering the site and would not be permitted 
to enter the site if it is not adequately clean (i.e. free 
of soil and/or organic matter). 
 
Project personnel access to Green and Golden Bell 
Frog habitat located outside the Project disturbance 
area would be restricted to minimise any further 
spread of amphibian chytrid fungus. 
 
Rail Culverts Suitable for Green and Golden Bell 
Frog Movements  
 
The design of rail culverts would include relevant 
specifications to facilitate the migration/dispersal of 
the Green and Golden Bell Frog to minimise the 
potential that frogs located to the south of the 
Project rail infrastructure are isolated from the rest 
of the population to the north. An example of rail 
culverts which are suitable for use by the Green and 
Golden Bell Frog are culverts which are around 1 m 
wide and 1 m high.  Similar culverts (frog 
underpasses) have previously been used 
successfully for a large-scale development in 
Woonona, NSW (White, pers. comm.). 
 
Suitable habitat for Green and Golden Bell Frogs 
would be established at the ‘frog underpasses’ in 
order to encourage the frogs to use them. Habitat 
creation would include selective planting of plants 
preferred by the species (e.g. Cumbungi); placing 
piles of rocks to provide protection from predators in 
strategic places such as either end of (or within) 
frog underpasses; and establishment of pond areas 
at either end of the frog underpasses. 
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