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7 Environmental Effects of Pipelines 

7.0 Environmental Effect of Pipelines 

This section provides a description of the environmental values of the alignment of the major pipelines associated 
with the Gladstone Nickel Project (GNP). It has been prepared by RLMS Pty Ltd and associated sub-consultants. 

The pipelines included in the study are as follows: 

• Slurry pipeline - required to transport ore slurry from the beneficiation plant site at Coorumburra near 
Marlborough to the refinery at Yarwun. 

• A parallel seawater supply pipeline – required to transport seawater from the refinery to the beneficiation plant 
at Coorumburra. 

• A residue pipeline – required to transport residue from the refinery to the proposed residue storage facility 
(RSF) at Aldoga. 

• A parallel return liquor pipeline – required to transport recovered liquor from the RSF to the refinery.  

The results of the detailed field investigations completed during the preparation of the EIS are presented and an 
assessment made of the potential impacts. Where relevant, mitigation measures that have been proposed to minimise 
potential environmental impacts identified will be incorporated into the planning, construction and operational 
phases of the project. 

7.1 Climate 

7.1.1 Description of Environmental Values 

The climate for the area through which the pipelines will pass has been summarised from data gathered at the 
meteorological stations Rockhampton Airport, Gladstone Radar and St Lawrence (located approximately 95 km 
north-east of Marlborough). The St Lawrence weather station data have been used as the data from the weather 
station at Marlborough are limited to historical rainfall data. 

As the data are largely coastal, there is the potential that some variability between coastal and inland weather 
patterns may not be demonstrated. However, a comparison of rainfall data between Gladstone, Rockhampton and 
Marlborough does not indicate any significant difference. 

7.1.1.1 Temperature and Humidity 
The proposed pipeline route between Coorumburra and Yarwun is located in a subtropical climate zone 
characterised by warm to hot summers and mild dry winters. Temperatures experienced in the region vary between 
the maximum monthly range from 30-44°C and the minimum monthly range -1-17°C. Generally, rainfall and 
temperature follow a similar seasonal pattern with hotter temperatures and higher rainfall in the summer months and 
lower temperatures and less rainfall in winter months.   

Gladstone experiences the least average difference, 24.6°C between minimum and maximum daily temperatures, 
and Rockhampton the greatest average difference of 31.4°C. Gladstone also experiences the least average difference 
in humidity with 8% difference between 9.00 am and 3.00 pm while Rockhampton has the greatest average 
difference of 21.5%.   

This demonstrates a more moderate daily climate in Gladstone as opposed to Rockhampton which can be 
attributable to Rockhampton being further inland than Gladstone’s coastal location. All sites experience a drop in 
humidity from the morning at 9.00 am to the afternoon at 3.00 pm. 
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7.1.1.2 Rainfall and Winds 
The mean monthly rainfall recorded at monitoring stations at the Marlborough, St Lawrence, Rockhampton Airport 
and Gladstone Radar stations is presented in Figure 7.1.1. Rainfall within the region tends to peak in December, 
with a distinct wet season generally occurring from December to March (Bureau of Meteorology, 2006). The lowest 
rainfall tends to occur in September, with the dry season generally extending form June to September (Bureau of 
Meteorology, 2006). 
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Figure 7.1.1  Mean Monthly Rainfall 

The region experiences predominately south-easterly winds. Generally all sites experience an increase in wind speed 
from morning at 9.00 am to afternoon at 3.00 pm. The greatest average increase is in Gladstone at 6 km/h and the 
least average increase is in the inland site, Rockhampton, at 3.6 km/h.   

7.1.1.3 Seasonal Events 
Seasonal cyclonic activity occurs within the region, with the primary impacts to the coastal areas of the region 
between December and April and the majority of activity between January and March. The number of cyclonic 
events varies from year to year, with an average of 1 to 2 cyclones passing off the coast each year. 

High winds and heavy rainfall accompany cyclones and have the potential to cause significant damage when 
cyclones travel in close proximity to land and/or upon landfall. This damage may extend to low lying inland areas 
due to flooding.   

Based on a review of Bureau of Meteorology flood summaries and reports of flood events in the Fitzroy River 
catchment, the Fitzroy River floods on average approximately every 10 to 20 years. Flood records date back to 1859 
with the highest recorded flood event occurring in January 1918, when flood waters reached 10.1 m on the 
Rockhampton gauge. During the most recent major flooding event which occurred in January 1991, flood waters 
reached a height of 9.3 m on the Rockhampton gauge. This flood was attributed to tropical cyclone Joy, which 
crossed the coast near Ayr in December 1990. Recent records indicate that there was minor flooding in the Fitzroy 
River in February 2003 and January 2004.   
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7.1.2 Potential Impacts and Mitigation Measures 

The key effects of climate on pipeline construction and operation relate to seasonal wet weather events that have the 
potential to cause the following: 

• Flooding of worksites leading to the collapse of the trench and risk to workers. 

• Subsidence due to water ingress. 

• Erosion due to wind and/or water. 

• Difficulties with construction access and vehicle operations due to wet weather conditions. 

A number of mitigation strategies will be adopted to avoid environmental impacts and project delays during 
construction. To mitigate potential impacts, Gladstone Pacific Nickel Limited (GPNL) will: 

• Schedule pipeline construction activities, as far as possible, to occur during the drier months of April to 
October. 

• Ensure adequate dust and erosion management. 

• Delegate the responsibility of monitoring short and longer term weather predictions to one person who can 
direct operations with regard to weather conditions. 

• Ensure ground stability and flood areas are considered in the pipeline design and that the pipeline is buried 
deep enough to not be affected during flooding events. 

• Subject to design constraints, cross major rivers by horizontal directional drilling (HDD) (refer to Section 
7.3.4) to avoid personnel exposure to flood waters and reduce erosion potential. 

• Develop and implement emergency response plans for cyclones, fire and flooding.  

• Ensure that all personnel are aware of emergency response measures in the event of flooding, fire and cyclones 
and that emergency response drills have been undertaken. 

7.2 Terrain and Soils 

An assessment of the characteristics of the terrain and soils along the route of the proposed pipelines was completed 
by HLA Envirosciences Pty Ltd. The assessment was completed through desktop studies of available digital and 
hardcopy spatial data and 10 days of fieldwork investigation, including sampling analysis of soil at representative 
locations (refer to Appendix D for a more detailed description of the methodology and detailed outcomes). 

7.2.1 Topography 

The general topography of the area traversed by the proposed pipelines is illustrated in Figure 7.2.1. The route of the 
proposed pipelines has been sited to avoid major hills and slopes. The area is dominated by the following landforms: 

• Areas of rolling hills on dipping sedimentary and volcanic rocks – constituting approximately 32% of the entire 
alignment. 

• Strongly to mildly undulating plains – with low hills and colluvial lower slopes on sedimentary and volcanic 
rocks. Approximately 42% of the alignment traverses these types of landscapes. 

• Alluvial plains associated with the Fitzroy River, Raglan Creek and associated tributaries - constituting 
approximately 26% of the landscape transacted by the proposed pipelines.   

The maximum elevation is approximately 105 m AHD in the vicinity of Mt Larcom and the lowest elevation is on 
the coastal plains around KP120 (north of Bajool) at approximately 6 m AHD. 
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A slope analysis was undertaken to classify slopes along the pipelines based on the 25 m digital elevation model.  
Sections of the pipelines that traverse terrain with slopes greater than or equal to 5% are presented in Table 7.2.1 and 
Figure 7.2.1.  

Table 7.2.1  Slope Analysis 

Approximate 
KP1 

Landform Slope (%) 

1-4 Crest 5-6 
35 Simple slope 5-6 
48 Ridge 5-10 
55 Mid slope 5-6 
65 Simple slope 5-6 
69-70 Ridge 5-8 
137 Simple slope 5-6 
170-171 Valley 5-6 
173-176 Simple slope 5-10 
1 KP – kilometre point 

Two watercourse crossings, Raglan Creek and Inkerman Creek, are both subject to tidal influence. Upon selection of 
the crossing construction method for these two creeks, surveys to determine the Highest Astronomical Tide (HAT) 
and Lowest Astronomical Tide (LAT) will be undertaken. 

7.2.2 Geology 

7.2.2.1 Tectonic Settings 
Geologically, the project area is complex. The broad tectonic setting of the route of the proposed pipelines, 
including the structural elements and key fault lines is illustrated in Figure 7.2.2. The geological framework is 
dominated by structural elements of the New England Fold Belt, primarily the Yarrol Province. The Yarrol Province 
consists mainly of a fore-arc basin sequence of Late Devonian to Carboniferous age (Henderson and Stephenson, 
1980). The basin fill mainly comprises volcaniclastic sedimentary rocks deposited on a marine shelf. A subdivision 
of the basin at the northern end consists of ultramafics and associated metamorphic rocks of uncertain age. Within 
this subdivision there is a serpentinite geological belt extending from Marlborough to near the mouth of the Fitzroy 
River. This region is characterised by soils high in heavy metal content, particularly nickel and chromium. 

In the Marlborough area the ultramafic rocks host significant lateritic nickel-cobalt deposits developed during a 
Cainozoic deep weathering event. 

At the Gladstone end of the pipeline alignment, the proposed route traverses the Wandilla Province. The Wandilla 
Province is an accretionary wedge consisting of a stack of deep-water sedimentary and volcanic rocks. The 
accretionary wedge is separated from the fore-arc basin sequence to the west by a major fault, the Yarrol Fault 
System, marked by serpentinite lenses.  

7.2.2.2 Surface Geology 
The major rock groups along the pipeline route are acid volcanics, the granodiorites and tonalites of the 
Bouldercombe Complex and the Ridgelands Granodiorite, and to a lesser extent, the rhyolites, ignimbrites and tuffs 
of the Mount Salmon Volcanics. Sedimentary groups form a higher proportion of the geology traversed with the 
Rockhampton Group dominating.  
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Quaternary alluvium is encountered for at least 36% of the pipeline alignment. The alluvium, consisting of 
unconsolidated clays, silts, sands and gravels, is associated with the Fitzroy River and its many tributaries and 
creeks such as Raglan Creek, Limestone Creek, Neerkol Creek and Ten Mile Creek, which are intersected by the 
proposed alignment.   

The surface geology of the proposed alignment is illustrated in Figure 7.2.3 and further described in Table 7.2.2.  
Cross-sections of the geology of the route of the proposed pipelines are illustrated in Appendix D. 

Table 7.2.2  Surface Geology 

Approximate 
KP 

Geology 

0-4 Tertiary ferricrite - Lateritised serpentine. 
4-6 Quaternary Colluvium which includes clay, silt, sand, gravel, soil; colluvial and residual deposits.   
6-14 Quaternary aluvium which includes clay, silt, sand, gravel; floodplain alluvium.  Holocene alluvium 

which includes sand, silt and clay; active stream channels and low terraces and is associated with 
Marlborough Creek (KP 9) and Fitzroy River (KP 11). 

14-25 Late Silurian-Early Devonian mixed sediments and volcanics Holocene alluvium at KP 17, 19, 24 
and Ten Mile Creek (KP 22). 

25-30 The Carboniferous Rockhampton Group which includes dark grey mudstone, siltstone, 
volcaniclastic sandstone, conglomerate, limestone and rare rhyolitic ignimbrite.  Quaternary 
Alluvium at Eight Mile Creek (KP 27) and Holocene Alluvium at Seven Mile Creek (KP 28). 

30-37 Late Silurian-Early Devonian mixed sediments and volcanics.  Fault line at KP 34 and Quaternary 
Alluvium at KP 36.  Significant fault at KP 33. 

37–42 Ridgelands Granodiorite which includes grey medium-grained biotite-hornblende to hornblende-
biotite granodiorite, grey to cream medium-grained biotite-hornblende tonalite to quartz diorite, 
locally xenolith-bearing.  Quaternary Alluvium at KPs 38, 39, 40, 41 and 42. 

42-47 Devonian-Carboniferous Mount Alma Formation including thinly interbedded fine grained 
sandstone and siltstone and thick beds of conglomerate with andestic to dacitic clasts and 
siltstone rip-up-clasts.  Quaternary Alluvium at KPs 45 and 47. 

47-49 Alton Downs Basalt including olivine and feldspar-phyric basalt. 
49-54, Rhyolites, ignimbrites and tuffs of the Mount Salmon Volcanics. Quaternary Alluvium at KPs 51 

and 53 and residual soil and basalt float at KP 52 and 54. 
54-58 The Carboniferous Rockhampton Group which includes dark grey mudstone, siltstone, 

volcaniclastic sandstone, conglomerate, limestone and rare rhyolitic ignimbrite. Residual soil and 
basalt float at KP 56. 

58-67 Devonian-Carboniferous Mount Alma Formation.  Quaternary Aluvium at KP 60 and Deep Creek 
(KP 62).  Significant faults at KP 58.5, KP 62 and KP 67. 

67-69 The Carboniferous Rockhampton Group.  Quaternary Alluvium at KP 67 and Black Gin Creek (KP 
68). 

71-72 Rhyolites, ignimbrites and tuffs of the Mount Salmon Volcanics. 
72-77 Malchi Formation which includes silicified mudstone, lithic sandstone, oolitic limestone, 

conglomerate. Quaternary Alluvium at KP 72 and 73 and Lion Creek (KP 76).  Significant fault at 
KP 75.  

77-80 Devonian-Carboniferous Mount Alma Formation.  Quaternary Alluvium at KP 79. 
80-95 Acid volcanics: the granodiorites and tonalites of the Bouldercombe Complex.  Quaternary 

Alluvium at KP 83, 84, and Neerkol Ck (KP 81), 4 Mile Ck (KP 91) and Gavial Ck (KP 95). 
95-100 The Carboniferous Rockhampton Group.  Quaternary Alluvium at Midgee Ck (KP 100). 
100-138 Quaternary alluvium including clay silt, sand, gravel; floodplain alluvium. Mcleans, Station, 6 mile, 

12 mile, Marble, Pelican and Raglan Creeks. 
138-150 Devonian-Carboniferous Mount Alma Formation.  Quaternary Alluvium at KP 148.  Significant 

faults at KP 140 and KP 149. 
151-172 The Carboniferous Rockhampton Group.  Quaternary Alluvium at KP 151 and 154.  Late Tertiary-
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Table 7.2.2  Surface Geology 

Approximate 
KP 

Geology 

Quaternary including clay, silt, sand, gravel and soil; colluvial and residual deposits  at KP 164 
and 166 and locally mottled, poorly consolidated sand, silt, clay, minor gravel; high-level alluvial 
deposits, generally dissected, and related to present stream valleys at KP 165.  Significant faults 
at KP 158, 165, 168 and 171. 

171-173 Chalmers formation including siltstone, lithic sandstone, rhyolitic to andesitic volcaniclastic 
breccia, rhyolitic and dacitic tuff, minor andesitic tuff. 

173-174 Siltstone and lithic sandstone. Quaternary Alluvium at KP 174. 
177-180 Doonside Formation including chert, jasper, mudstone, siltstone, lithic sandstone, tuff, limestone 

and altered basalt.  Quaternary Alluvium at KP 177, 179 and 180 and Sandy Creek (KP 175). 
 

Areas of rock outcrops or shallow rocks were observed at a number of locations along the proposed alignment. Rock 
was also exposed at some creek crossings at depths of less than the expected depth of the pipelines. The areas that 
have been mapped for shallow rocky soils (the Boomer Land system and the Rundle Land system) as well as those 
areas where shallow rocky soils and outcrops were observed are outlined in Table 7.2.3. 

Table 7.2.3  Rocky Areas 

Approximate KP Location Description 

21-25 Craigilee Beds – sandstone, siltstone, volcanics 
58-60 Mt Alma Formation–Thinly interbedded fine-grained sandstone and siltstone and thick 

beds of conglomerate with andesitic to dacitic clasts  
65-66 Mt Alma Formation – Thinly interbedded fine-grained sandstone and siltstone and thick 

beds of conglomerate with andesitic to dacitic clasts  
81-82 Malchi Formation - silicified mudstone, lithic sandstone, oolitic limestone 
96-100 Rockhampton Group – mudstone, siltstone, sandstone 
143-144 Mt Alma Formation - Thinly interbedded fine-grained sandstone, siltstone and thick 

beds of conglomerate with andesitic to dacitic clasts  
168 Rockhampton Group - mudstone, siltstone, sandstone 
170 Rockhampton Group - mudstone, siltstone, sandstone 
171-174 Chalmers Formation - chert, jasper, mudstone, siltstone 
176-180 Doonside Formation - chert, jasper, mudstone, siltstone 

7.2.3 Soils 

Land system mapping of the proposed pipeline routes provided generalised soil data. The soils in the project area 
have been described as six main groups as follows: 

• Alluvial soils – undifferentiated soils most extensive along the major rivers and creeks. These are generally 
deep soils consisting of clays, silts and sands, and often very variable. Alluvial soils occur in roughly 14% of 
the area traversed by the proposed alignment. 

• Cracking clay soils – uniform light to heavy clay soils with pronounced swelling and shrinking properties that 
may cause heaving and gilgai development. These occur on gentle slopes over a range of materials. Cracking 
clay soils make up 24% of the soils traversed by the proposed alignment. 

• Texture-contrast (duplex) soils – characterised by abrupt textural contrast between surface and subsoil 
horizons, often sand or loam overlying clay. These are the most widespread and extensive soils along the route, 
covering approximately 30% of the proposed alignment. 
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• Dark brown and grey-brown soils –uniform or gradational, medium to fine textures and formed on materials 
derived from basalt, Permian volcanic rocks, shales, and mudstones, occurring mainly on crests and upper 
slopes of undulating to hilly terrain under softwood or Brigalow scrub. These types of soils occur over 7% of 
the proposed alignment. 

• Uniform coarse-textured soils – uniform sands to sandy loams generally with little profile development. 
These occur on materials derived from quartz sandstone, granite, and denuded weathering profiles on colluvial 
slopes and occur over 12% of the proposed alignment. 

• Shallow rocky soils – very shallow soils less than 30 cm deep with little or no profile development that occur 
in hilly or mountainous terrain on slopes exceeding 5%. These occupy over about 11% of the proposed 
alignment.   

During the field investigations, soils were described at 49 representative sites. Field descriptions correlated 
reasonably well with the mapped land system information (refer to Appendix D for additional information). 

Topsoil thickness varies along the length of the pipelines ranging from 5 cm to over 2 m for undifferentiated soils, 
with an average depth of approximately 30 cm. 

7.2.3.1 Erodability 
Erosion potential, or soil erodibility, is a measure of the susceptibility of a soil to erode. It is a function of the soil’s 
structural stability and its capacity to absorb rainfall and minimise runoff.  

Erosion classes were assessed based on soil analysis, field observation, and land system mapping and an overall 
erosion rating was provided based on interpretation of all the results (refer to Table 7.2.4). 

Erosion potential for each sampled site was specifically based upon the sample’s Emerson Class Value and salinity, 
measured as electrical conductivity (EC), and site field observations.  

Emerson Class Value is derived from the Emerson Dispersibility Test, a test on the physical properties of soil in 
relation to dispersibility. Dispersibility is directly related to erosion. Dryland salinity has also been found to be 
related to erosion. 

Soil sodicity was also taken into account. Sodicity is a measure of the proportion of sodium ions present in a soil. 
Soils with high sodicity have a tendency to lose aggregation and to develop clay dispersion, impermeability, surface 
crusting and poor aeration, all factors which lead to soil erosion (Baker and Eldershaw, 1993).   

Soil sodicity was found to be highly variable along the pipeline route (refer to Appendix D). Measured soil sodicity 
correlates with the erosion potential assessment results presented in Table 7.2.4. 

Table 7.2.4  Erosion Potential 

Approximate 

KP 
Emerson 
value* 

Salinity 

EC 

(dS/cm) 

Field 
Observation 
(1 is low, 5 
significant) 

Sodicity 

 

Overall Erosion Potential 

(based on soil analysis and 
field observation) 

Slurry / Seawater Pipelines 

1.5 7 0.03  Very 
low 

1 Non-sodic Low erosion potential 

3 8 0.12  Low 4 Non-sodic Indicators low but erosion observed 
nearby 

10 7 0.16 Low 1 ND Low erosion potential 

11 7 0.05  Very 
low 

1 ND Low erosion potential 
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Table 7.2.4  Erosion Potential 

Approximate 

KP 
Emerson 
value* 

Salinity 

EC 

(dS/cm) 

Field 
Observation 
(1 is low, 5 
significant) 

Sodicity 

 

Overall Erosion Potential 

(based on soil analysis and 
field observation) 

22 8 0.04 Very 
low 

2 Non-sodic Low erosion potential but minor 
erosion observed nearby 

29 8 0.02 Very 
low 

3 ND Low erosion potential but erosion 
observed nearby 

33 7 0.07 Very 
low 

1 Non-sodic Low erosion potential 

53.2 8 0.08 Very 
low 

1 Non-sodic Low erosion potential 

60 7 0.07 Very 
low 

3 ND Low erosion potential but erosion 
observed nearby 

63 7 0.04 Very 
low 

1 Non-sodic Low erosion potential 

71 1 0.23 Low 1 Strongly 
sodic 

High erosion potential although 
none observed 

75.5 7 0.03 Very 
low 

4 Non-sodic Low erosion potential but erosion 
observed nearby 

76.3 7 0.04 Very 
low 

4 ND Low erosion potential but erosion 
observed nearby 

85 8 0.2  Low 2 ND Low-moderate erosion potential 

89 2 0.18 Low 3 Strongly 
sodic 

Moderate –high erosion potential 

98 2 0.86 
Medium 

4 Strongly 
sodic 

High erosion potential 

104 7 0.12 Low 1 ND Low erosion potential 

120 1 0.38 
Medium 

3 ND High erosion potential 

130 6 0.09 Very 
low 

3 Non-sodic Low erosion potential 

135 7 0.02 Very 
low 

1 Non-sodic Low erosion potential 

136 7 0.11 Low 3 ND Low erosion potential although 
some erosion observed nearby 

137 3 0.26 Low 3 ND Moderate-high erosion potential 

147 8 0.13 Low 3 Sodic Low erosion potential although 
some erosion observed nearby 

152.7 2 0.41 
Medium 

3 Sodic Mod-high erosion potential 
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Table 7.2.4  Erosion Potential 

Approximate 

KP 
Emerson 
value* 

Salinity 

EC 

(dS/cm) 

Field 
Observation 
(1 is low, 5 
significant) 

Sodicity 

 

Overall Erosion Potential 

(based on soil analysis and 
field observation) 

159.8 7 0.03 Very 
low 

3 Non-sodic Low erosion potential 

166 8 0.06 Very 
low 

1 ND Low erosion potential 

170 8 0.04 Very 
low 

1 ND Low erosion potential 

180 7 0.05 Very 
low 

1 Non-sodic Low erosion potential 

Residue/Liquor Pipelines 

17 2 - 1 ND Moderate erosion potential 

19 4 - 1 ND Low erosion potential 

24 5 - 1 ND Low erosion potential 
*Emerson Value  
Class 4-8 Slightly or non-dispersible, not highly susceptible to erosion. 
Class 3 Slightly dispersible.   
Class 2 Moderately dispersible, susceptible to tunnelling. 
Class 1 Very dispersible, high tunnelling susceptibility. 
Sodicity 
ND- Not Determined 

 
The areas of highest erosion potential are generally associated with soils that were identified as strongly sodic (KP 
71, 89 & 98). KP 71 is also associated with an area of slope greater than 5%, while KP 98 is situated in an area 
between Gavial Creek and Midgee Creek where severe and extensive gully erosion was observed during the field 
investigation. The area in the vicinity of KP 120 was also identified as an area of high erosion potential. This area is 
situated in the vicinity of the tidal alluvial flats near Bajool-Port Alma Road and moderate gullying erosion was 
observed in the area during the field survey. 

7.2.3.2 Salinity 
Laboratory analysis of field samples tested for salinity indicated a generally very low to medium soil salinity (refer 
Table 7.2.4). The following three topsoil samples recorded medium salinity: 

• KP 98 (between Midgee Creek and Gavial Creek). 

• KP 120 (in the vicinity of the tidal alluvial flats near the Bajool-Port Alma Rd). 

• KP 157 (near Mt Larcom).   

The Wycheproof land system (approx. KP135-150) is known to have saline outbreaks on lower slopes and drainage 
flats (NRM, 1995). 

7.2.3.3 Erosion and Sedimentation 
In the majority of areas along the proposed alignment, topsoil protects the dispersible subsoils from erosion. Once 
stripped of topsoil, the subsoil is susceptible to sheet wash and gully erosion. During high rainfall events the soil 



Gladstone Nickel Project 
Environmental Impact Statement  Section 7 

Environmental Effects of Pipelines 
 

  

7-10 

may be subject to erosion by water if appropriated control measures are not in place. Transportation and deposition 
of sediment to areas outside of the immediate construction area may occur. 

Sloping areas and watercourses are particularly susceptible to erosion and subsequent sedimentation.   

Erosion management measures will minimise erosion and sedimentation through: 

• Minimising the quantity of exposed soil and duration of exposure. 

• Protecting topsoil, root and seed stock. 

• Minimising surface water velocity in the construction area. 

• Redirecting surface water away from construction areas. 

Measures to mitigate erosion and sedimentation are summarised below (refer also to the environmental management 
plans (EMPs) contained in Section 14.8 for additional information). 

To mitigate potential impacts, GPNL will: 

• Install and maintain temporary erosion and sediment control measures during construction. 

• Recontour landforms, including any erosion controls established prior to construction, to the original condition 
as soon as practicable following construction. 

• Replace topsoil and seed stock to facilitate revegetation as soon as practicable following construction. 

• Install and maintain operational erosion control structures. 

• Inspect the right-of-way (ROW) as necessary during and after construction until land is stabilised. 

7.2.3.4 Loss of / Disturbance to Topsoil 
Potential impacts to topsoil may occur as a result of: 

• Inadequate removal of topsoil prior to trenching. 

• Mixing of topsoil with subsoil during excavation or stockpiling. 

• Mixing of trench spoil and topsoil during backfilling and restoration. 

In addition, topsoil is potentially impacted in areas where trench construction requires rock cutting (may be required 
in some locations depending on the extent and depth of rock). Poor restoration in these areas may lead to surface 
cobble covering the topsoil. Adverse impacts to topsoil can potentially limit the effectiveness of restoration and 
reduce the availability of nutrients and biomass, thus limiting the future productivity of the soil. 

Measures to mitigate loss of or disturbance to topsoil are summarised below (refer also to the draft EMPs contained 
in Section 14.8 for additional information). 

To mitigate potential impacts, GPNL will: 

• Ensure that procedures are developed and followed for minimising mixing of topsoil with subsoil and trench 
spoil and topsoil, in particular where high salinity subsoils are present (KP 100 to KP 160). 

• Strip topsoil to a depth of 5 cm across the ROW and between 20-25 cm over the trench. 

• Stockpile topsoil and subsoil separately with a separation of at least 1 m between stockpiles. 

• Stockpile stripped vegetation separately and at least 1 m away from soil stockpiles. 

• Place topsoil on the high side of the ROW on hill slopes. 

• Limit topsoil stockpiles to approximately 2 m in height and create gaps every 50 m for drainage and possible 
stock and wildlife movement. 

• Not use topsoil for backfill. 

• Where possible, place topsoil in a temporary workspace where cut and fill is required. 
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• Install silt fencing on the down slope of soil stockpiles near drainage lines and place stockpiles at least 10 m 
away from banks. 

• Respread and compact subsoil over the trench, with crown development, and use subsoil for the construction of 
contour banks on steep slopes and above banks at water crossings.  

• Deep rip areas of the easement that have been compacted by construction traffic. 

• Only respread topsoil after subsoil has been evenly respread and slightly rough. 

• Commence revegetation program as soon as possible after topsoil spread. 

7.2.4 Acid Sulphate Soils 

Acid sulphate soils (ASS) are the common name given to soils containing iron sulphides. Normally, the iron 
sulphides are contained in a layer of waterlogged soil. This layer can range in texture from clay to sand and is 
usually dark grey and soft. The water prevents oxygen in the air reacting with the iron sulphides. This layer is 
commonly known as potential acid sulphate soil (PASS) because it has the potential to oxidise to sulphuric acid 
when exposed to air. Oxidation of PASS can cause damage to the environment and ecosystems. Actual acid sulphate 
soils (AASS) are soils in which some oxidation of sulphides has already occurred and are characterised by a low soil 
pH. 

In general, ASS are commonly found in coastal areas below 5 m AHD. The State Planning Policy (SPP) SPP 2/02 
Planning and Managing Development Involving Acid Sulphate Soils has been developed to ensure that development 
is planned and managed in a way that avoids adverse effects associated with disturbance to ASS. This SPP applies to 
all land, soil or sediment at or below 5 m AHD where the natural ground level is below 20 m AHD in the local 
governments listed in Annex 1 of SPP 2/02, which includes Calliope Shire. 

The proposed pipeline routes traverses land below 20 m AHD between KP 100 and 140, but land, soil or sediments 
below 5 m AHD will not be disturbed with the exception of the potential to intersect sediments located at or below 5 
m AHD at creek crossings within this area (Inkerman Creek and Raglan Creek). 

If potential ASS are disturbed (for example through excavation) and appropriate control measures are not in place, 
leachate containing sulphuric acid and metal contaminants can be released into the environment. This leachate has 
the potential to adversely affect the natural and built environment and human health. 

Measures to mitigate potential impacts from ASS are summarised below (refer also to the draft EMPs contained in 
Section 14.8 for additional information). 

To mitigate potential impacts, GPNL will: 

• Conduct a targeted survey of the route where there is the potential to disturb PASS or ASS and include the 
results as an input into the design of the crossings. The investigation, sampling and analysis will be carried out 
with reference to Guidelines for Sampling and Analysis of Lowland Acid Sulphate Soils (DNRM, 1998). 

• Where necessary, clearly identify all areas of ASS and include these locations on alignment sheets. 

• Where necessary, incorporate ASS management procedures into the EMP including measures to: 

– Minimise the time the trench spoil is stockpiled. 

– Neutralise trench spoil with lime. 

– Contain runoff from stockpile areas in holding ponds or bunded areas. 

– Dispose of trench water only after analysis. 

– Re-bury soil below the water table. 

– Compact backfill to prevent acid leachate migration. 
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7.2.5 Bull Dust 

Bulldust formation is common in arid areas and is more likely to occur in soils with high calcium carbonate content. 
Bulldust occurrence was observed along the pipeline route during the field investigations at the following locations: 

• KP 40 

• KP 45 

• KP 135 

The pipeline route has been selected to avoid areas of significant bulldust formation as far as possible. Once a soil 
turns to bulldust it is very difficult to manage and final rehabilitation and revegetation can be difficult because the 
soil structure has been destroyed.    

To mitigate potential impacts associated with the formation of bulldust, GPNL will: 

• Plan construction activities to minimise the number of vehicle movements. 

• Limit vehicle access and movement to designated routes. 

• Where bulldust generation cannot be avoided, grade and return access tracks progressively with constant 
wetting. 

 

7.2.6 Good Quality Agricultural Land 

Good quality agricultural land (GQAL) is land that is capable of sustainable use for agriculture, with a reasonable 
level of inputs, and without causing degradation of land or other natural resources. Agricultural land is defined as 
land used for crop or animal production, but excluding intensive uses such as feedlots and piggeries. Four classes of 
agricultural land have been defined for Queensland (Department of Housing Local Government & Planning, 1993) 
as summarised in Table 7.2.5. 

Table 7.2.5  Description of Land Classes 

Class Description 

A Crop Land 
Land suitable for current and potential crops.  Limitations to production range from none up 
to moderate levels. 
All crop land is considered to be GQAL. 

B Limited Crop Land 
Land marginal for current and potential crops and suitable for pastures.  Land that is 
marginal or unsuitable for most current and potential crops due to severe limitations.  Further 
engineering and/or agronomic improvements may be required before land would be 
considered suitable for cropping. 
Land marginal for particular crops of local significance is considered to be GQAL. 

C Pasture Land 
Land suitable only for improved or native pastures.  Limitations preclude continuous 
cultivation for crop production but some areas may tolerate a short period of ground 
disturbance for pasture establishment. 
In areas where pastoral industries are the major primary industry, land suitable for improved 
or high quality native pastures may be considered to be GQAL. 
There are 3 subclasses of pasture land: 
C1 – Land suitable for sown pastures with moderate limitations; 
C2 – Land suitable for sown pastures with severe limitations; and 
C3 – Land suitable for light grazing of native pastures in inaccessible areas. 
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Table 7.2.5  Description of Land Classes 

Class Description 

Of these, only C1 is considered to be GQAL. 
D Non-Agricultural Land 

Land not suitable for agricultural uses.  This may be undisturbed land with significant habitat, 
conservation and/or catchment values.  Severe limitations preclude any interference with the 
land or biological resources for the production of agricultural goods 

 

The identification and classification of GQAL for the proposed alignment has been interpreted from existing land 
resource mapping (refer to Appendix D).  Approximately 20 % of the proposed alignment traverses land classified 
as GQAL as outlined in Table 7.2.6 comprising Class A crop land and Class C1 pasture land. 

 

Table 7.2.6  GQAL Classifications for the 
Proposed Alignment 

Approximate KP Land Class 
4-7 C1 – Pasture Land 
7-13 A – Crop Land 
15 -18 A – Crop land 
47-56 C1 –Pasture Land 
82-90 A – Crop Land 
90-92 C1 – Pasture Land 
92-94 A – Crop Land 
137-138 C1 – Pasture Land 
171-173 C1 - Pasture Crop 
173-174 A – Crop Land 
176-177 A – Crop Land 

 

The buried pipelines will not inhibit farming practices over the development area in the long term. The final 
footprint will be narrow and the area of land that will be temporarily affected is anticipated to be relatively small. 
Provided topsoils are properly managed, not mixed with subsoil, and returned following construction (particularly 
within areas of GQAL), land use over the pipelines can sustain both arable and pastoral uses. 

7.2.7 Potential Contaminated Land 

The potential for land contamination along the proposed route of the pipelines has been assessed by soils specialists 
and project land agents on the basis of field observations and experience to determine the likely presence of sources 
of contamination. Issues taken into consideration included: 

• Many rural properties do not have access to waste collection services and waste is usually disposed on site. 
Wastes may include not only domestic waste, but also animal carcasses (and possibly pathogens), chemical 
containers and scrap (including asbestos sheeting). Burning of wastes particularly treated or painted timber 
can, also release heavy metals into the soil. None were identified during fieldwork, but such tips may be 
encountered along the alignment. 
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• Rural pastoral properties may also have operational or abandoned animal dips, which contain pesticide residues 
and heavy metals. 

• The alignment crosses major roadways at various points e.g. Capricorn Highway at approx. KP 83.5, Bruce 
Highway at approx KP 101, and a railway line at KP 101. Hydrocarbon contamination and herbicide residues 
associated with weed control may be a potential problem at such points. Where asbestos brake linings have 
been used on trains, dust and fibres from these can accumulate in the soil adjacent to tracks. The likelihood of 
other forms of contamination being present (such as coal fines and poly-aromatic hydrocarbons) is low. 

• The proposed alignment passes a number of industrial sites in the Gladstone area. Ground near these facilities 
may be contaminated by these works e.g. through particulate dispersion and from spillage. 

Specific sites that have been identified through review of the route and contact with landholders as potential sources 
of contamination include: 

• Potential old World War 11 rifle range at approximately KP 150.   

• Decommissioned Bajool to Port Alma Railway (approx KP 118). 

The Environmental Management Register (EMR) and Contaminated Land Register (CLR) are maintained by the 
Environment Protection Agency. The EMR lists land that has been or is presently being used for a ‘notifiable 
activity’ which is an activity identified as being likely to cause land contamination (listed in Schedule 2 of the 
Environmental Protection Act 1994 (EP Act)). The CLR is a register that lists proven contaminated land (based on 
scientific investigations) which is causing or may cause serious environmental harm.  

Searches were performed on the EMR and the CLR for sites listed above. None of the sites along the proposed 
pipeline alignments were registered on the CLR or EMR. 

A risk-based approach has been used during the route selection to avoid areas of potential contamination. This 
process will continue during the route refinement and detailed design phase through further consultation with 
landholders. If contaminated land is encountered during the construction phase there may be a risk to construction 
personnel and the wider public. Where disturbance to the contaminated area cannot be avoided through realignment 
or alternate construction methods, further investigations will be completed in consultation with the Environmental 
Protection Agency (EPA). 

The potential also exists for localised contamination from project-related activities associated with the handling and 
use of fuels and chemicals. Pipeline projects involve relatively small quantities of chemicals and the volume of any 
potential spill would be low. Pipeline construction equipment will be refuelled on the construction ROW from a 
mobile fuel truck which may hold up to 16,000 litres of fuel. However, the procedures that will be implemented will 
make it highly unlikely that there will be a significant spillage from a fuel truck during refuelling of construction 
equipment. 

Measures to mitigate potential impacts from contaminated land and potential contamination of land are summarised 
below (refer also to the draft EMPs contained in Section 14.8 for additional information). 

To mitigate potential impacts, GPNL will: 

• Maintain contact with landholders to identify any potentially contaminated areas associated with the ROW and 
realign where possible. 

• Develop site-specific and contaminant-specific management practices for unavoidable areas of contaminated 
land. 

• Ensure all construction personnel are made aware of potential contamination issues through the induction 
training process, including procedures for responding to suspect contamination revealed during excavation. 

• Follow appropriate approval processes if contaminated material must be removed from a construction area.  

7.3 Water Resources 

An investigation of the existing surface water and groundwater environment of the proposed pipeline routes was 
completed by HLA Envirosciences. The investigation was desktop based, with a field survey component to verify 
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and enhance existing information. The hydrological values examined included such features as surface drainage 
patterns, flows, existing physical and chemical processes, flooding history, and present water use. In addition, the 
field component of the investigation reviewed the location of the watercourse crossings of the pipelines (refer to 
Appendix D for a more detailed description of the methodology for the investigation and detailed outcomes). 

7.3.1 Description of Environmental Values 

The EP Act and the Environmental Protection (Water) Policy 1997 (EPP Water) are the principal state legislative 
controls concerning the water environment. The EPP Water sets out the environmental values that are required to be 
enhanced or protected. These include: 

• Biological integrity. 

• Suitability for recreational use. 

• Suitability for minimal treatment before supply as drinking water. 

• Suitability for agricultural use. 

• Suitability for industrial use. 

The EPP Water also provides that when  

“an activity involves exposing or disturbing soil it may be necessary to implement waste 
prevention measures or to install control or treatment measures”. 

Furthermore,  

”a person must not deposit or release prescribed material (e.g. oil, pesticide, degreaser) into a 
gutter, drain or water, or into a place where that material may be reasonably expected to enter a 
gutter, drain or water. A person must not release stormwater into a gutter, drain or water that 
results in a build-up of sand, silt or mud, or deposit sand, silt or mud where it might be reasonably 
expected to move or be washed into a drain, gutter or water”.  

The policy states that measures taken to protect waters (e.g. erosion and sediment control, contamination prevention) 
should be addressed in the EMP(s) for the proposed works. 

7.3.2 Surface Water 

7.3.2.1 Catchments and Storages 
The majority of the proposed pipeline alignment passes through the Fitzroy Basin catchment and just enters the 
Calliope River Basin Catchment at its easternmost point (refer to Figure 7.3.1). There are six sub-catchments within 
the Fitzroy Basin Catchment and of these only one, the Fitzroy sub-catchment, is transacted by the pipeline 
alignment. 

The streams traversed by the proposed alignment are predominantly ephemeral. The streams generally flow into the 
Fitzroy River. Inkerman Creek and Raglan Creek (refer to Figure 7.3.1) are tidally influenced and permanent at the 
proposed pipeline crossing locations (refer to Section 7.3.4 for additional information regarding watercourse 
crossings). 

There are no major dams or reservoirs in the proximity of the proposed alignment, although a number of smaller 
dams used by rural properties are located in the vicinity of the alignment and the route has been selected to avoid 
such landholder infrastructure.  

Weirs and barrages downstream of the crossing point on the Fitzroy River include the Eden Bann Weir and the 
Fitzroy Barrage (refer to Figure 7.3.1) which supply water to Rockhampton and Stanwell Energy Park. Sunwater is 
presently investigating the potential to raise the level of the Eden Bann Weir, which will result in the water level 
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rising considerably at the location where the pipeline will cross the Fitzroy River. GPNL will continue to track 
progress of this development and will take this into consideration in the design of the crossing. 

7.3.2.2 Wetlands 
There are a number of wetlands located in the Central Queensland region listed in the Directory of Important 
Wetlands (Blackman et. al., 1999). A wetland is considered an ‘important wetland’ if it meets any one of the 
following criteria of importance: 

• Biogeographical representativeness of wetland types – the wetland is a good example of a wetland type 
occurring within a biogeographical region in Australia. 

• Functional importance of the wetland – the wetland plays an important ecological or hydrological role in the 
natural functioning of a major wetland system / complex. 

• Value as an ecological refuge – the wetland is important as a habitat for animal taxa at vulnerable stages in the 
life cycles, or provides a refuge when adverse conditions such as drought prevail. 

• Value as a population refuge – the wetland supports 1% or more of the national population of any native plant 
or taxa. 

• Value as endangered species habitat – the wetland supports native plants, animal taxa and / or communities 
that are considered endangered at the national level. 

• Human social importance – the wetland is of outstanding historical or cultural significance (Blackman et. al., 
1999). 

In certain circumstances, artificial wetlands such as reservoirs and dams can also be regarded as important wetlands, 
especially in dry environments. This is largely due to the role in the provision of habitat to water birds and other 
aquatic fauna during drought. 

No Ramsar wetlands (internationally significant and protected under the Environment Protection and Biodiversity 
Conservation Act 1998 (EPBC Act)) are transected by the proposed alignment. However, there are three nationally 
important wetlands that may be potentially impacted by the proposed alignment (refer to Figure 7.3.2 and Table 
7.3.1). 

Table 7.3.1  Nationally Important Wetlands 

Wetland Proximity to Pipeline 
Alignment 

Description 

Fitzroy River 
Delta 

Majority downstream of 
alignment – small swamp 
mapped as part of the Fitzroy 
River Delta Nationally Important 
Wetland crossed at KP 103. 

Fitzroy River Delta covers 70,254 ha.  The 
wetland meets four criteria of importance 
(biogeographical representativeness, functional 
importance, value as an ecological refuge, and 
human social importance).  The system includes 
eight wetland types ranging from subtidal aquatic 
beds to freshwater lagoons and marshes 
(Blackman et. al., 1999). 

Fitzroy River 
Floodplain 

Located downstream of the 
alignment (closest approach is 
approximately 3 km at KP 79). 

The ephemeral floodplain covers 19,485 ha.  The 
wetland meets four criteria of importance 
(biogeographical representativeness, functional 
importance, value as an ecological refuge, and 
value as a population refuge).  The floodplain 
includes five wetland types ranging from 
permanent rivers and streams to seasonal lakes 
and freshwater swamp forest. 

Great Barrier 
Reef Marine Park 
(GBRMP) 

Located downstream of the 
pipeline route, 

The GBRMP system covers 34,108,876 ha and 
meets all six criteria of importance.  The system 
includes eight marine and coastal wetland types 
ranging from coral reefs to rock marine shores, 
mud, sand or salt flats and intertidal forested 



N
(

(

(

(

(

(

(

(

(

Stanwell

Midgee

Bouldercombe

SEP

Gracemere

Bajool

Rockhampton

R I V E R

R I V E R

R I V E R

R I V E R

R I V E R

R I V E R

R I V E R

R I V E R

R I V E R

Ridgelands F I T Z R O Y

F I T Z R O Y

F I T Z R O Y

F I T Z R O Y

F I T Z R O Y

F I T Z R O Y

F I T Z R O Y

F I T Z R O Y

F I T Z R O Y

Alton Downs

Marmor

R
ag

la
n 

C
k

R
ag

la
n 

C
k

R
ag

la
n 

C
k

R
ag

la
n 

C
k

R
ag

la
n 

C
k

R
ag

la
n 

C
k

R
ag

la
n 

C
k

R
ag

la
n 

C
k

R
ag

la
n 

C
k

Inkerman Ck
Inkerman Ck
Inkerman Ck
Inkerman Ck
Inkerman Ck
Inkerman Ck
Inkerman Ck
Inkerman Ck
Inkerman Ck

Parkhurst Industrial Estate

505050505050505050

606060606060606060

707070707070707070

808080808080808080

909090909090909090

100100100100100100100100100

110110110110110110110110110

120120120120120120120120120

130130130130130130130130130

140140140140140140140140140

150150150150150150150150150

LEGEND

Major watercourse
Railway
Highway / Major road
Residue and return liquor pipelines
Sea water and slurry pipelines

0 2 4 6 8 10

Kilometres
MGA Z56, GDA94

WKSP Z:\clients\GladstonePacificNickel\06-9999_EIS_Mapping\Mapping\Workspaces\A4_Pipeline_Layout.WOR

Figure:

G
LA

D
S

TO
N

E
 N

IC
K

E
L P

R
O

JE
C

T
E

N
V

IR
O

N
M

E
N

TA
L IM

P
A

C
T S

TA
TE

M
E

N
T

4262 5791

W
ETLA

N
D

S A
N

D
 FLO

O
D

IN
G

R
ev: A

A
pproved:

File N
o:

A
4

A
4_P

ipeline_Layout.W
O

R
7.3.2

Source: Fitzroy Shire Council 2005, Rockhampton City Council, Geoscience Australia

C
lient

P
roject

Title

Job N
o:

D
ate:

22-09-06
D

raw
n:

This drawing is subject to COPYRIGHT. It remains the property of RLMS Pty Ltd.

D
B

J
K

D

Directory of Important Wetlands

Q100 Flood Region



Gladstone Nickel Project 
Environmental Impact Statement  Section 7 

Environmental Effects of Pipelines 
 

  

7-17 

wetlands (Blackman et. al., 1999). 
 

The proposed pipeline alignment also transects a wetland area associated with Raglan Creek at KP 136, which has 
been recognised by the EPA (2003) as being of state or regional significance. The EPA (2003) has also listed the 
Fitzroy River delta (a larger area than that mapped to be a nationally important wetland) as having state or regional 
significance, and the pipeline route crosses the upper limit of this wetland between KP 127.5 and KP 128.5. As 
discussed below, an alternate route is being considered through this area which has been selected to avoid the most 
significant wetland areas.   

A number of other smaller ephemeral wetland areas (KP 113, 117.5 and 134) have been identified along the route as 
having special biodiversity and wildlife refuge values. 

The proposed alignment has been selected to minimise direct impacts to wetlands through increased erosion, 
siltation, removal of vegetation and changes in drainage patterns. Wetland areas downstream of the alignment also 
have the potential to be impacted through changes to hydrogeology and influx of sediment.   

A number of wetlands within the vicinity of the proposed alignment support a variety of wildlife (including 
endangered, vulnerable and/or rare (EVR) species as discussed in Section 7.5.3) and the maintenance of existing 
water flow patterns is essential to ensure the vegetation structure and ecological values of the wetland areas are 
maintained.   

A number of control measures will be put in place to minimise the potential impacts to wetlands from changes to 
drainage patterns and are included in the EMP (refer to Section 14.8). These include: 

• Scheduling the construction of the pipelines for the dry season (between April and October) where possible. 

• Placement of all stockpiles of topsoil or subsoil outside of drainage channels. 

• Removal of all barriers and berms (where these will impede drainage flows) post construction. 

• Reinstatement of pre-existing drainage lines and contours post construction. 

The downstream release of sediment also has the potential to adversely impact the values of the wetlands. The key 
risk factor associated with the downstream release of sediment would be associated with a major rainfall event 
during construction if appropriate erosion control measures are not in place. 

A number of control measures will be put in place to minimise the potential impacts to wetlands by sedimentation 
and are detailed in the EMP (refer to Section 14.8). These include: 

• Alignment of the pipeline route to avoid direct disturbance of wetlands as far as possible. 

• Scheduling the construction of the pipeline for the dry season (April to October) where possible. 

• Installation of and regular monitoring of sediment control devices around all topsoil and subsoil stockpiles. 

• Scheduling activities to minimise the duration of construction through the wetland areas. 

• Prioritising restoration of the disturbed areas, to achieve a stabilised surface prior to commencement of the wet 
season. 

• Development of a site specific revegetation plan for the wetland area utilising native macrophytes species 
sourced from topsoil of disturbed wetland or seed sources from adjacent undisturbed wetland areas where 
possible. 

7.3.2.3 Water Quality 

Existing Water Quality 

A desktop analysis of historical data and published material was undertaken to characterise water quality. The 
Department of Natural Resources and Water (DNRW) provided water quality data for monitoring stations within 25 
km downstream or upstream of the proposed pipeline route. As the majority of streams in the project area are dry for 
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much of the year, gauging and monitoring stations data are limited to streams that flow all year round. There are also 
some ad hoc data collected during flood events. Only those water monitoring stations that included post-1999 data, 
and with more than five records, were included in the analysis to ensure that water quality was representative of 
current environmental conditions. Twelve monitoring stations were identified within the study area. However, two 
of these do not have recent (post-1999) records.   

Surface waters are generally fresh (low salinity) with slightly alkaline pH. In general, the downstream end of the 
catchment (the Fitzroy estuary) is regarded as being in good condition but with high turbidity (CRC, 2005). High 
nutrient levels have been found in the estuary near Rockhampton, which could be due to the barrage, some tidal 
mixing and sewage outfalls. 

A review of the published literature indicates that during flood events the water quality within the catchment is 
influenced by the condition of the origins of water within the watershed, such as overland flow, upstream sources 
and geology of the catchment. Inland streams generally display elevated concentrations of sediments and nutrients 
and these are transported along the Fitzroy River during large scale flooding. The transported sediments have the 
potential to impact the Capricorn Coast beaches, in-shore reefs, and the Great Barrier Reef (DNRW, 2005).  

The Fitzroy Basin Association (FBA) (2004) reports that during periods of low flow, warm temperatures, high 
nutrients and low turbidity, freshwater impoundments in the basin are subject to blue-green algal blooms. FBA 
(2004) also states that surface water salinity within the region is naturally slightly elevated due to the geology, 
migration of saline ground water from rising water tables, and mining activity impacts. 

Poor water quality can be associated with fish kills. There have been a number of reports of fish kills in the Fitzroy 
River. These may be associated with the low levels of oxygen in summer. 

Field inspections were made as close to the proposed pipeline alignment as possible (subject to accessibility). Field 
survey results (refer to Appendix D for additional information) obtained from rivers and creeks that the alignment 
crosses are representative of generally low-flow conditions at the time of sampling. Results indicated that most 
creeks contained freshwater with EC ranging between 34 to 2200 µS/cm. Twelve Mile Creek (approx KP 126) was 
slightly saline, and Inkerman Creek (approx KP 120) was saline with an EC reading of 63800 µS/cm, indicating 
tidal influence. The pH ranged from 6.94 to 8.66 indicating that creeks/rivers were slightly alkaline.  Dissolved 
oxygen (DO) levels were generally low, ranging from 0.60 to 8.37 ppm. This could be due to stagnant water or very 
low flow conditions, and warmer temperatures reducing solubility of oxygen and increasing rates of decomposition 
of organic matter which consumes oxygen. Turbidity levels varied considerably, ranging from 0 to 400 
nephelometric turbidity units (NTU). 

Based on the water quality criteria in the Australian and New Zealand Environment and Conservation Council 
(ANZECC, 2001) guidelines for Northern Queensland lowland rivers, marine waters and deltas, it can be concluded 
that the water quality for the streams which the pipeline alignment crosses are disturbed and degraded. 

Impacts and Management Strategies 

Construction of the proposed pipelines has the potential to impact surface water quality through the mobilisation of 
sediments, nutrients and pathogens, accidental releases of hydrocarbons and/or chemicals, and release of sewage and 
wastewater. Elevated sediment and nutrient levels have been identified as water quality issues in the region.   

The major potential contaminant source during construction is sediment transported by surface runoff, resulting 
from the disturbance to watercourse banks or resulting from the disposal of trench water (where required). As 
outlined in Section 7.2.3.1, the pipeline route passes through some highly erodible areas and careful construction 
management will be required to ensure that sediment runoff is minimised and contained during construction.  

Mitigation measures controlling the release of sediments will include installation of silt fences around soil and 
subsoil stockpiles, locating stockpiles away from drainage areas and trafficable areas, scheduling pipeline 
construction activities to occur during the dry season, and prompt restoration of disturbed areas. 

Potential contamination of surface water due to the storage and/or handling of fuels and chemicals will be controlled 
through the implementation of appropriate storage and loading/decanting procedures, including the use of bunded 
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areas and conducting activities with the potential for an uncontrolled release outside the floodplain of the stream 
channels as far a possible.   

Additional information regarding control measures for watercourse crossings is discussed in Section 7.3.4. 

7.3.2.4 Flooding 
During heavy rainfall events, the Fitzroy River catchment can produce severe flooding. Flooding in the Fitzroy 
River catchment is a result of flow exceeding the capacity of the stream channels and overspilling the natural banks. 
In the low-lying coastal areas of the catchment (estuaries and deltas) flooding can be increased by high-tide 
conditions, storm-surge conditions or large freshwater flood flows moving down an estuary (Smith and Ward, 
1998). 

Previous channels of the Fitzroy River which are now lagoons, billabongs or oxbow lakes can be found near 
Rockhampton and can become active channels again during time of floods. During major floods the Fitzroy River 
breaks its banks upstream of Rockhampton and spills over into the Fitzroy River floodplain. The land surface is flat 
across the Fitzroy delta and is dominated by mud flats and saltpans. These are inundated during high tides and 
become channelised in times of flood.   

As a result of the intensity and frequency of the floods within the Fitzroy Basin, a Fitzroy River flood warning 
system has been developed. These warnings can contain predictions on the type of flooding (minor, moderate or 
major) for a period. This system aims to provide at least 60 hours warning of flood heights above 5 m and is updated 
daily (Bureau of Meteorology, 2006). As a guide, if there is an average catchment rainfall in excess of 300 mm 
within a 48-hour period, there may be major flooding in the Fitzroy River. Areas mapped as flood prone areas in the 
Fitzroy Shire planning scheme (2005) are illustrated on Figure 7.3.2 and are over 4 km to the east of the proposed 
pipeline alignment. 

During construction there will be temporary interruptions to existing drainage patterns resulting from clearing, 
grading and trenching activities, diversion berms, and temporary detention ponds/dams (where required).   

All barriers and/or dams installed during the construction of the pipelines will be removed after construction leaving 
no permanent flow inhibition. Natural drainage lines will also be reinstated where these are altered during the 
construction process. 

7.3.3 Groundwater 

7.3.3.1 Description of Existing Environment 
The groundwater resources of the project area are directly related to the geology encountered. The hydrogeology of 
the proposed alignment generally comprises two broad types of aquifer – porous and fractured rock aquifers. Porous 
aquifers are generally granular lithologies such as sandstone, alluvium, sands, silts, weathered rock and gravel, 
where water flows through the interstices between the grains in the rock. Fractured aquifers consist of hard rock 
lithologies (e.g. granite) below the zone of weathering where structural deformation and weathering has generated 
fracturing in the rock mass that imparts aquifer storage and transmissivity properties. The water holding capacity 
depends on the degree of fracturing and the amount of void space generated. The capacity to transmit flow of water 
depends on the connectivity of voids. 

Groundwater extraction in the study area is predominantly small scale with the majority of bores being used for 
stock and domestic purposes. There is some groundwater used for irrigation in the Yarwun and Targinnie areas, but 
these are relatively small-scale operations. 

An assessment of groundwater within the area of the pipeline alignment was completed, based on data obtained 
from the DNRW and Water Groundwater Database (GWDB). The database was searched for bores within 5km 
either side of the pipelines. The search resulted in a set of 275 bores (refer to Table 7.3.2). Analysis of bore data 
indicated that groundwater is contained within two primary types of aquifer; porous aquifers (comprised of 
sedimentary rocks, porous weathered zones overlying hard rock, and unconsolidated alluvial sediments) and 
fractured rock aquifers (predominantly volcanic rocks). 
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Table 7.3.2  Groundwater Bores 

Kilometre Point Aquifer Geology No. of Bores Mean Yield (L/s) 

KP1-3 Serpentinite 2 0.75 

KP10-11 Fitzroy River Alluvium 7 2.77 

KP15-25, 30-37 Craigilee Beds 12 1.26 

KP25-30, 54-58, 67-70 
,95-100, 151-172 Rockhampton Group 5 2.24 

KP32.5-33 Six Mile Creek Alluvium 1 4.5 

KP37-42 Ridgelands Granodiorite 14 1.35 

KP40.5-41.5 Station Creek Alluvium 1 0.88 

KP42-48, 58-67 ,76-
80, 138-150 Mount Alma Formation 7 1.36 

KP49-54 Mt Salmon volcanics 1 2.5 

KP71-76 Malchi Formation 1 1.3 

Vicinity KP80*  Rookwood Volcanics 2 0.53 

KP80-84 Kabra Qtz Monzodiorite 3 1.26 

KP80-95 Bouldercombe Complex 17 1.98 

KP84-95 Bundaleer Tonalite 6 1.52 

Vicinity KP95* Capella Creek Beds 1 3.7 

Vicinity KP135* Horrigan Creek Alluvium 2 2.0 

KP137-140, Vicinity 
KP120-137* Mount Holly Beds 52 3.12 

KP136-138 Raglan Creek Alluvium 3 4.22 

Vicinity KP150* Scrubby Creek Alluvium 6 21.08 

KP160-175 Berserker Beds 9 3.52 

Vicinity KP175* Targinie Granite 7 1.92 

KP175-180 Doonside Formation 3 1.45 

Vicinity KP180-182* Wandilla Formation 1 3 

Unknown* Bajool Quartz Diorite 3 1.6 

Unknown* Basalt 3 1.58 

Unknown* Crana Beds 8 0.96 

Unknown* Gabbro 3 0.85 

Unknown* Granite 4 2.0 

Unknown* Limestone 1 2.52 



Gladstone Nickel Project 
Environmental Impact Statement  Section 7 

Environmental Effects of Pipelines 
 

  

7-21 

Table 7.3.2  Groundwater Bores 

Kilometre Point Aquifer Geology No. of Bores Mean Yield (L/s) 

Unknown* Rundle Formation 1 1.7 

Unknown* Sedimentary - undifferentiated 2 1.01 

Unknown* Volcanics – undiff 1 0.2 

NB. 84 of the 275 bores were not assigned aquifer geology in the GWDB. 
* Proximity to the proposed route unable to be determined based on information contained in the database. 

Groundwater quality is highly variable for the length of the pipeline corridor due to a range of variables including 
lithology and groundwater residence time. Twenty percent of bores are saline, 51% brackish and 29% potable.  
Predominantly groundwater pH is mildly alkaline. 

Groundwater is likely to be shallow at a depth of 3 m or less in the vicinity of the Raglan Creek Alluvials (KP136-
138) and in the Malchi Formation (KP71-76) (although the Malchi Creek data are based on one bore record and may 
not represent local conditions). 

The higher yielding bores are likely to be intersecting water in alluvial sediments associated with drainage lines or 
well developed fracture zones in hard rock. 

The large number of bores in the Mount Holly Beds is likely to be associated with mineral exploration in the Ulam 
Gold and Mineral Field rather than domestic bores. 

7.3.3.2 Potential Impacts and Mitigation 
The primary activities associated with the pipelines which have the potential to impact on groundwater if the 
appropriate control measures are not in place are: 

• Construction of the pipeline trench in locations where shallow aquifers exists. 

• HDD where shallow aquifers exist. 

• Dewatering of the pipeline trench, where groundwater infiltrates. 

• Presence of a back-filled trench post construction. 

Potential impacts to groundwater associated with these pipeline activities are discussed below and include: 

• Changes to hydrological conditions. 

• Water quality - contamination of groundwater. 

Hydrological Conditions 

The groundwater level in most areas is unlikely to be shallower than 3 m below ground surface and therefore is 
unlikely to be affected by the construction or operation of the proposed pipelines. Local anecdotal information 
indicates that groundwater levels are currently lowered, probably due to drier rainfall patterns in recent years. 

Where the pipeline trench intersects, or comes into close proximity with the saturated zone, the groundwater is more 
vulnerable to impacts from contamination associated with construction works. 

Shallower water tables in the vicinity of Raglan Creek (KP 136-138) and possibly around KP 71-76, may be 
intersected by the trench, and there may be a requirement for dewatering of the trench during construction. The 
intersection of the groundwater by the trench has the potential to create localised impacts to the groundwater flow 
patterns. This impact will be temporary due to the short duration of the open trench (approx 3 weeks in any one 
area) and depth of the intrusion (trench depth of approx 1 m).   
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Raglan Creek is one watercourse that has been identified as a potential location for HDD (refer to Section 7.3.4.2). 
As such, there will be no open trench, but the water table may be intersected by the drilled crossing. The final 
selection of construction technique for the crossing will be made during the detailed design phase of the project. The 
existence of shallow groundwater will be included as a consideration in selecting the crossing methodology for 
Raglan Creek and a site specific crossing plan will be developed to ensure that any potential adverse impacts on the 
aquifer are mitigated. 

Should dewatering of the trench be required, specific mitigation strategies will be put in place to minimise the 
impact on the water table. Any potential impacts are expected to be localised and short term. Additional erosion 
control measures will be implemented to ensure that any discharge of trench water does not cause erosion or 
sedimentation of the discharge area. 

The compacted trench also has the potential to impact on the local hydrology. If the back-filled trench is 
significantly less compact than surrounding land, the trench has the potential to act as a horizontal conduit for water. 
A filled trench that is more compacted than the surrounding land has the potential to interrupt the lateral flow of 
groundwater and may result in an accumulation of groundwater at the compacted surface. During construction, 
backfilling will be managed such that the returned trench spoil is adequately compacted to a level consistent with the 
pre-existing condition. Post-construction monitoring of the disturbed area will also be undertaken to identity any 
potential areas of groundwater accumulation and appropriate corrective actions will be implemented. 

Water Quality 

It is unlikely that groundwater quality will be affected by the proposed development. However, accidental releases 
of hydrocarbons and/or chemicals and release of sewage and wastewater has the potential to impact groundwater 
quality. Mitigation measures controlling release of potential contaminants are outlined in the waste management 
section of the draft construction EMP (refer to Section 14.8). 

7.3.4 Watercourse Crossings 

7.3.4.1 Watercourses 
All watercourses intersected by the proposed alignment of the pipelines have been classified based on Rosgen’s 
(1996) classification system using topographic mapping, satellite photography and field inspections of all major 
rivers and creeks. The four classes are: 

• Class 1: Low gradient, slightly meandering channel featuring point and channel bars. Very high width / depth 
ratio (>40). Extensive floodplain. Channels tend to be stable. 

• Class 2: Broad and shallowly entrenched meandering channel on low gradients with high width / depth ratio 
(>12) and well defined floodplain. Channels tend to be stable. 

• Class 3: Low gradient, narrow incised meandering channel with low width / depth ratio (<12) and little 
deposition. Bank instability and bed scour may be common. 

• Class 4: Wide, incised meandering channel with low width / depth ratio (<12) and eroding banks. These 
streams may carry high sediment load and tend to be unstable. 

Table 7.3.3 provides a summary of the physical characteristics of each watercourse transected. 
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Table 7.3.3  Watercourse Physical Characteristics 

Approx KP Waterway Name / 
Location 

Surface Water 
Present/ 
Absent 

Observation 
Water Quality 

(1) 

Main 
Channel 

Width (m) 

Depth to 
Top of 

Banks (m) 

Comment Class 

5 Minor Creek No n/a 3 2/5 - 2 

8 Marlborough Creek No (pond upstream) n/a 80 5/5 Wide cobbled channel 1 

10 Fitzroy River Yes Turbid 50 12 Very wide creek, evidence of gully erosion, 
some cobbles in channel.  Sand bar at 
crossing point. 

1 

14 Minor Gully No n/a Not recorded 0.5 - n/a 

22 Ten Mile Creek No n/a 5 6 - 3 

23 Eight Mile Creek Yes Poor 7 1.5/3 Some cobbles present in channel. 3 

17 Minor Creek No n/a Not recorded 5   

25 Seven Mile Creek No n/a 8 5/2 Weeds present at crossing 3 

30 Six Mile Creek No n/a 7.5 0.4/0.4 Wide cobbled channel 3 

35 Two Mile Creek Yes Turbid to good 2 6 Gully and sheet erosion present on banks.  
Black Ironbox trees present (protected 
vegetation). 

4 

40 Teatree creek No n/a 2.5 .5 - 3 

42 Four Mile Creek No n/a 7 1.5 - 3 

45 Louisa Creek Yes (downstream) Turbid to good 13 5/1 Wide channel with some cobbles 2 

55 Minor Gully Yes Good 3-4 0.5 - n/a 

58 Minor Creek Low Turbid, Stagnant 2 0.5 - n/a 
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Table 7.3.3  Watercourse Physical Characteristics 

Approx KP Waterway Name / 
Location 

Surface Water 
Present/ 
Absent 

Observation 
Water Quality 

(1) 

Main 
Channel 

Width (m) 

Depth to 
Top of 

Banks (m) 

Comment Class 

60 Limestone Creek Yes Turbid Not recorded Not recorded Mature Black Ironbox trees present 
(protected vegetation) 

3 

63 Deep Creek No n/a 5 3/8 Steep slopes, Black Ironbox trees present 
(protected vegetation) 

3 

66 Black Gin Creek Yes Stagnant, Poor 6 2 - 3 

73 Lion Creek No n/a 8 4 Weeds present at crossing, mature Black 
Ironbox trees present (protected vegetation) 

2 

77 Little Malchi Creek No n/a 3 3 Cobbled channel  

80 Minor Creek No n/a 2 2/.3 - 3 

80 Neerkol Creek Yes Stagnant 10 7 Wide channel, Black Ironbox trees present 
(protected vegetation) 

2 

85 Gracemere Creek No n/a 10 0.5/0.5 - 2 

95 Gavial Creek No n/a 6 8 Steep banks, cobbles and stones in channel 2 

97 Minor Creek Yes Stagnant, Turbid low low - n/a 

100 Minor Low Turbid  1.5 - n/a 

105 Bob Creek No n/a 8 10/8 Very steep banks, slight gully erosion 3 

110 Station Creek No n/a 3 5/4 Minor gully and sheet erosion 3 

113 Storey Gully Yes (upstream) Turbid, Stagnant 2 2/1.5 - 3 

120 Inkerman Creek Yes Turbid 15 1.5/1.5 Tidal creek, some mangroves, potential for 1 
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Table 7.3.3  Watercourse Physical Characteristics 

Approx KP Waterway Name / 
Location 

Surface Water 
Present/ 
Absent 

Observation 
Water Quality 

(1) 

Main 
Channel 

Width (m) 

Depth to 
Top of 

Banks (m) 

Comment Class 

ASS to be present below channel 

126 12 Mile Creek Yes Good 6 1.5/1.5 - 3 

130 Marble Creek Yes Turbid 4 2.3/4.5 Gully erosion present 3 

132 Pelican Creek Yes Good 8 12 Located in wetland area, low groundwater 3 

135 Raglan Creek Yes Turbid 10 6/8 Tidal creek, some mangroves, potential for 
ASS to be present below channel 

1 

142 Larcom Gully Yes Turbid, Stagnant 1.5 1 Tidal creek, mangroves present 3 

148 Minor Gully Yes Turbid 1.5 1 Erosion present n/a 

153 Minor Creek No n/a Not Recorded Not Recorded - n/a 

165 Larcom Creek Yes Stagnant 10 1.2/2 Wide creek with 2 channels, some erosion 
and weeks present 

3 

173 Sandy Creek No n/a 10 2 - 3 
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All watercourses crossed by the proposed alignment have been assessed in the field to determine the optimum 
crossing point, and refinements were made during the field component of the water study to further refine the 
proposed crossing locations. The crossing point of each watercourse has been selected to, as far as possible: 

• Minimise the extent of clearing of riparian vegetation. 

• Avoid permanent and semi-permanent waterholes. 

• Avoid unstable and/or steep, incised banks. 

• Avoid bends in the channel and confluences with other channels. 

7.3.4.2 Watercourse Crossing Methodology 
There are three key methods used to construct watercourse crossings: 

• Open cut (including flow diversion if applicable). 

• Boring. 

• HDD. 

The following section provides a brief description of construction activities for watercourse crossings.   

Additional construction work area may be required for crossings, depending on the size/depth of the watercourse 
and the crossing method selected. Typically an additional work area of approximately 40 m x 40 m is required for 
equipment storage and stockpiling of excavated material. For deep crossings, an approximate area of 100 m x 100 m 
will be required. The locations of these work areas will be selected to ensure that these are not located within the 
riparian zone of the watercourse and sensitive environmental areas are avoided. 

Standard Open Cut / Flow Diversion 

The majority of watercourse crossings are expected to be constructed using standard open cut (trenching) 
construction. This technique is most suited to dry or low flow conditions. If water is present flow diversion 
techniques may be employed. 

The standard open cut method involves establishing a stable working platform either side of the watercourse and 
creating a trench using excavators. Tie-in points are located on high ground well away from any water flow. 

This method is preferably applied in nil to low-flow or ephemeral (usually seasonally dry) rivers and creeks, but 
may also be applied in sensitive streams where rapid construction will result in less environmental impact than the 
alternative of stream flow diversion (refer below). 

Watercourse bed and bank material and trench spoil are stockpiled separately. Pipe string welding and concrete 
coating generally occur prior to placement of the pipe in the trench. The pipe may be concrete coated at watercourse 
crossings to protect the external coating and to prevent the pipe from 'floating' once in place. 

Flow diversion is a modification to the standard open cut method employed where higher water volumes and flows 
are present (typically up to 1,000 L/s). The technique involves damming the watercourse and pumping the flow 
around work areas as shown in Figure 7.3.3.  
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Figure 7.3.3 Flow Diversion 

Conditions that may influence the decision to employ flow diversion techniques include: 

• Technical constraints limiting the ability to construct a suitable trench. 

• Site safety and working conditions. 

• Potential adverse impacts to water quality (principally as a result of increased sediment load), which may affect 
downstream users or ecosystems. 

Boring 

This technique is commonly used to install pipelines beneath infrastructure such as roads, railways and other utilities 
and may be used in some circumstances for watercourse crossings. It is a low impact technique involving drilling 
short distances from below the ground within a ‘bell hole’ which is located within the construction easement. The 
feasibility of using such a technique is limited by site conditions including the depth and width of the water course, 
geology, landform and soil type. 

Horizontal Directional Drilling 

The installation of the pipelines by HDD involves drilling a hole at a shallow angle beneath the surface through 
which the pipe is threaded. The maximum incline for an ore slurry pipeline is approximately 15% (15 m vertically in 
100 m). This will determine the likely distance from the crossing to the location of the drilling equipment (refer  to 
Figure 7.3.4). 

Drilling will be conducted by a specially designed drill rig, operated by a specialist contractor. A variety of 
associated equipment and infrastructure is required. It should be noted that the work area (equipment layout) usually 
exceeds the ROW width, being typically about 50 m wide.  
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The feasibility of using HDD is strongly limited by site conditions such as soil stability, slope, access, available 
workspace and nature of subsurface rock. 

Although HDD may reduce impacts to the bed and banks of watercourses, the technique introduces additional 
environmental considerations. These include drill site sediment control, drill mud (water based bentonite) 
management, potential for drill mud seepage through alluvial materials and waste management. Access for vehicles 
and equipment around the watercourse is required resulting in the additional use, or creation of, access tracks. To 
address these issues site specific management procedures will be prepared prior to drilling. 

 

 
 

Figure 7.3.4  Horizontal Directional Drilling (HDD) 

7.3.4.3 Selection of Crossing Method 
The method for crossing watercourses will be determined during the detailed design phase, based on a detailed 
assessment of site conditions, including geotechnical considerations. It is expected that most crossings will be open 
cut. Based on an initial review of crossings, HDD has been identified as a potential crossing method at a number of 
significant watercourses including the Fitzroy River, Neerkol Creek, Raglan Creek and potentially Inkerman Creek. 
In selecting an appropriate pipeline watercourse crossing method, many factors must be taken into consideration. 
These include (but are not limited to): 

• Pipeline diameter. 

• Watercourse width, depth and flow. 

• Environmental sensitivity of the crossing. 

• Downstream water values. 

• Riverbank, geotechnical and stability concerns. 

• Riverbed substrate composition. 

• Hydrological data. 

• Economic concerns. 

Once the crossing method has been selected during the detailed design phase, detailed crossing plans and procedures 
will be developed. During this phase, GPNL will also liaise with the relevant regulatory agencies with respect to the 
design of the crossing and obtaining the relevant permits and approvals under the Waters Act 2000, Fisheries Act 
1994 and/or Coastal Protection and Management Act 1995 depending on the crossing location. 
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7.3.4.4 Potential Impacts and Mitigation Measures 
Potential impacts associated with the construction of watercourse crossings if the appropriate control measures are 
not in place may include: 

• Gully erosion and soil erosion. 

• Change in bank and bed stability. 

• Change in bed form (slope and pools, riffles). 

• Change in channel size. 

• Increased suspended sediments. 

• Rilling and gullying of the easement on creek approaches and banks (risk greatest during construction and 
before revegetation). 

When it rains, water may also infiltrate and collect in unconsolidated trench backfill and follow the trench down 
slope resulting in gullying of trenches and possible bank failure. Similarly, sheet flows could collect in shallow 
depressions over the backfill trenches and channels, causing rilling and gullying. 

The characteristics and potential impacts/issues associated with each watercourse crossed by the proposed alignment 
in relation to its classification (refer to Section 7.3.4.1) are summarised in Table 7.3.4. 

Table 7.3.4 : Watercourse Characteristics and Potential Impacts/Issues 

Class Examples on Route Characteristics Potential Impacts/Issues 

1 Marlborough Creek, 
Fitzroy River, Raglan 
Creek and Inkerman 
Creek.   

Permanent Water 

Wide channels 

Extensive flood plains 

Point and channel bars vegetated 
with mature or semi-mature trees  

Deep channel depth 

Important habitat features 

 

In-stream vegetation may provide high 
habitat value that may potentially be 
impacted adversely by construction 
activities. 

Channel beds comprise large volumes of 
unstable unconsolidated material that may 
be mobilised during flood. 

Water will be present during construction. 

Large areas of isolated water bodies are 
potentially important habitat or provide 
resources for local fauna. 

The extensive floodplain and deep channel 
could result in long surface and trench 
invert slopes, thereby increasing the 
potential for gully erosion.  

Catastrophic failure due to flooding events. 

2 Seven Mile Creek, 
Louisa Creek, Lion 
Creek, Neerkol Creek, 
Gracemere Creek, 
Gavial Creek, and 
some unnamed gullies.   

 

May retain water well into dry 
season 

Similar to Class 1 

Smaller channels 

Less vegetation 

More clearly defined flood 
channel/plain 

In-stream vegetation provides potentially 
high habitat values (including trees within 
the channel) 

Water may be present during construction 
(depending on timing) 

Large areas of isolated water bodies are 
potentially important habitat or provide 
resource for local fauna (more so for the 
expected dry season construction 
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Table 7.3.4 : Watercourse Characteristics and Potential Impacts/Issues 

Class Examples on Route Characteristics Potential Impacts/Issues 

Substantial depth of channel 

Less bed mobilisation (i.e. less 
sediment load) 

Important habitat features 

 

schedule) 

Trenching may affect the hydrology of the 
water bodies by interfering with the 
waterbody substrate 

Given the depth of some channels, 
substantial earthworks may be involved in 
laying back banks to enable trenching, 
necessitating significant stabilisation and 
revegetation works 

Potential for gully erosion on approaches 
due to the channel depth, which may result 
in long surface trench invert slopes 

3 Eight Mile Creek, Ten 
Mile Creek, Seven Mile 
Creek, Six Mile Creek, 
Teatree Creek, Four 
Mile Creek, Limestone 
Creek, Deep Creek, 
Black Gin Creek, Little 
Malchi Creek, Bob 
Creek, Station Creek, 
Storey Gully, Twelve 
Mile Creek, Marble 
Creek, Pelican Creek, 
Larcom Gully, Larcom 
Creek, Sandy Creek 
and unnamed 
gullies/creeks.   

Only carry water for short periods 
during the wet 

Narrow, shallow channels 

Minimal stream vegetation 

Riparian area often highly 
disturbed (e.g. over grazed) 

Prone to sheet and gully erosion 

Low sediment load 

No inherent issues 

4 Two Mile Creek. Dry for much of the year  

Wide, well defined, deep 
channels 

Steep banks 

Some in stream vegetation 

Less sediment load than Class 1 
and 2 

Water may be present during construction 
(depending on timing). 

Given the depth of some channels, 
substantial earthworks may be involved in 
laying back banks to enable trenching, and 
significant stabilisation and revegetation 
works may be required. 

Potential for gully erosion on approaches 
may result in long surface and trench invert 
slopes.  

To mitigate potential impacts, GPNL will implement the mitigation measures described below. 

Planning and Design 

• Design the crossings to typically be at right angles to the direction of water flow to minimise scour potential.  
This will include vehicular and maintenance tracks. 

• Prepare detailed crossing plans for each major watercourse crossing once the construction method for the 
crossing has been finalised during the detailed design phase. 
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• Liaise with the relevant regulatory agencies and ensure that all subsequent approvals and permits for the 
crossings are in place prior to construction. 

• Schedule construction for the dry season (June to October) where possible. 

• Complete construction of crossings within the shortest period practicable to minimise the period of open trench 
and subsequent potential for disturbance. 

• Be vigilant of regional weather conditions during construction and monitor river flow levels during 
construction to pre-empt changes in weather patterns and flow regimes. 

Vehicle Access to Watercourses 

• Limit staging areas to the narrowest band feasible, and locate staging areas outside the stream channel and 
riparian areas (at least 100 m from the watercourse bank). 

• Ensure all equipment on-site is in good working order prior to commencement of the work. 

• Ensure all hydraulic, fuel and lubricating systems are in good repair to avoid leaks polluting the watercourse. 

• Design and construct crossings in a manner, which minimises sediment release to watercourses, does not 
prevent natural water flows and is capable of accommodating typical local rainfall events.   

• Utilise existing crossing points for vehicle traffic where possible. 

Clearing at Watercourses 

• Retain large mature trees where possible and trim trees in preference to removal to retain the root stock for 
stabilisation of the banks. 

• Delay clearing of slopes leading to watercourses until construction of the crossing is imminent. Where this is 
not possible other soil protection methods will be applied. 

• Stockpile cleared vegetation outside the riparian areas (at least 50 m from the watercourse) and prevent entry 
of material into the watercourse. 

• Grade topsoil from the construction area at watercourses: 

– Delay grading of banks and slopes leading to watercourses until construction is imminent.  

– Grade soil away from the watercourse not towards. 

• Stockpile soil outside the riparian area (at least 50 m from the watercourse) or behind containment structures.  
Topsoil from the riparian areas will be stockpiled separately to topsoil from the main ROW. 

• Install silt fences on steep slopes to prevent runoff from topsoil stockpiles entering the watercourse. 

• Where the streambed consists of rocks, pebbles or coarse gravel overlaying finer material, remove this material 
and stockpiled separately for replacement during restoration. 

Trenching at Watercourses 

• Stockpile excavated bank material outside the riparian area (at least 50 m from the watercourse) or behind 
containment structures.  Excavated bank material will be stockpiled separately to other stockpiles. 

• Stop trenching on approaches to flowing watercourses and install hard trench plugs for the maximum period 
possible pending pipe laying. 

• Install sediment and erosion control measures on an as required basis for watercourse approaches and banks to 
prevent trench spoil sediment runoff from entering watercourses. 
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Pipelaying at Watercourses 

• Test and weld the pipeline at crossings of high sensitivity or flowing watercourses prior to work commencing 
to enable rapid instalment. 

• On flowing watercourses, excavate trench plugs and replace these with trench blocks or sack breakers above 
the slope and as required down the slope to prevent turbid water from directly entering the watercourse. 

• Bury the pipe deeper than the maximum bed scour depth as determined prior to commencement of 
construction.  The pipeline will be weighted down in the trench as necessary. 

Rehabilitation 

• Rapidly stabilise the disturbed areas following completion of construction. 

• Restore the watercourse bed and banks to as near as practicable to the original profile and compact the banks to 
ensure stability. 

• Respread topsoil over the area from which it was removed. 

• Where required, use sandbag, gabion or other scour protection measures and ensure these are placed to 
conform to existing natural contours, as appropriate. 

• Where practicable and agreed by the landholder, assist the post-construction recovery of watercourses with 
intact riparian areas by preventing access to the site (i.e. fencing or barriers). 

• Where appropriate, use terracing and surface water diversion berms along the top and at intermediate points 
down the bank slope to encourage run-off to discharge to stable (e.g. vegetated) areas or via sediment settling 
basins and not directly to the watercourse. 

• Install silt and sediment fences on slopes where appropriate to filter surface run-off water even if the 
watercourse is currently dry. 

• Use stabilising materials such as, hydromulch, jute matting or other suitable geotextile where necessary. 

• Wherever possible, document and replace ‘snags’ or other structures, of potential fisheries value which are 
disturbed by pipeline construction. 

Monitoring 

• Monitor water quality at wet crossing both upstream and downstream of the construction area. 

• Undertake post construction monitoring of crossings to ensure the stability of the watercourses is consistent 
with pre-construction conditions. 

7.4 Flora 

Field investigations for the EIS were conducted along the pipeline alignments. All references to KPs are based on 
Revision F of the pipeline alignments (Figure 5.5.2) unless specifically stated. The key modifications between the 
two alignments have resulted from the outcome of the field environmental investigations. 

7.4.1 Methodology 

The desktop assessment was based on existing Commonwealth and State databases, botanical texts, the State 
bioregional planning assessment, satellite imagery and existing Queensland Herbarium mapping. The desktop 
assessment was followed by an 11-day field investigation during which 42 flora survey sites were assessed. Floral 
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characteristics of each site were recorded (refer to Appendix D for a more detailed description of the methodology 
for the flora investigation and detailed outcomes). 

An assessment was not conducted for approximately 15 km of the proposed alignment from KP 105 (Bob’s Creek) 
to KP 120 (Inkerman Creek) due to difficulties with consent to access private land. In this area, the proposed 
alignment crosses coastal plains of the Fitzroy River delta. While aerial photography indicates that most of this area 
has been cleared for agriculture, several small creeks and a number of artificial levee banks appear to be transected 
by the proposed alignment, which may indicate potential wetland habitat. 

7.4.2 Vegetation Communities/Regional Ecosystems 

Approximately 155 km of the 191.5 km proposed alignment is previously cleared land. Remnant vegetation that is 
transected by the proposed alignment (refer to Table 7.4.1) consists of an estimated 25 km of Eucalypt woodlands, 
700 m of Brigalow woodlands and 300 m of Mangroves and other Marine Plants.   

The vegetation communities / regional ecosystems (REs) that occur along the pipeline alignment are listed in Table 
7.4.1 and illustrated in Figures 7.4.1 and 7.4.2. The field investigation identified that the Queensland Herbarium 
Regional Ecosystem mapping was broadly accurate. A total of 17 REs were identified along the proposed pipeline 
alignment. Fifteen REs occur within the Brigalow Belt Bioregion and two within the Southeast Queensland 
Bioregion.   

Table 7.4.1  Vegetation Communities and Regional Ecosystems 

Status Vegetation Communities/REs 

EPBC 
Act 

VMA 

Approx 
length 

intersected 
(km) 

11.1.2 Samphire forbland on marine clay plains. - N 0.1 

11.1.4 Mangrove forest/woodland on marine clay plains. - N 0.9 

11.3.2 Eucalyptus populnea woodland on alluvial plains. Texture 
contrast and deep clay soils. 

- OC 1.5 

11.3.4 Eucalyptus tereticornis and/or E. camaldulensis tall woodland 
on alluvial plains. 

- OC 11.3 

11.3.25 
 

Eucalyptus tereticornis or E. camaldulensis, Casuarina 
cunninghamiana fringing woodland on alluvial plains. 

- N 4.8 

11.3.26 Eucalyptus moluccana or E. microcarpa woodland to open 
forest on margins of alluvial plains. 

- N 10.6 

11.11.1 Eucalyptus crebra ± Acacia rhodoxylon woodland on old 
sedimentary rocks with varying degrees of metamorphism and 
folding. 

- N 1.5 

11.11.3 Corymbia citriodora, Eucalyptus crebra, E. acmenoides open 
forest on old sedimentary rocks with varying degrees of 
metamorphism and folding. Coastal ranges 

- N 0.6 

11.11.4 Eucalyptus crebra woodland on old sedimentary rocks with 
varying degrees of metamorphism and folding. Coastal ranges 

- N 1.2 

11.11.7 Eucalyptus fibrosa, E. xanthope woodland on serpentinite. - N 5.4 
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Table 7.4.1  Vegetation Communities and Regional Ecosystems 

Status Vegetation Communities/REs 

EPBC 
Act 

VMA 

Approx 
length 

intersected 
(km) 

11.11.10 Eucalyptus melanopholia woodland on deformed and 
metamorphosed sediments and interbed volcanics. 

- OC 1.5 

11.11.15 Eucalyptus crebra woodland on deformed and 
metamorphosed sediments and interbedded volcanics. 
Undulating plains 

- N 23.9 

11.11.16 Eucalyptus cambageana, Acacia harpophylla woodland on old 
sedimentary rocks with varying degrees of metamorphism and 
folding. Lowland 

- OC 0.6 

11.12.1 Eucalyptus crebra woodland on igneous rocks. - N 4.8 

12.11.6 Corymbia citriodora, Eucalyptus crebra open forest on 
metamorphics ± interbedded volcanics 

- N 3.9 

12.11.14 Eucalyptus crebra, E. tereticornis woodland on 
metamorphic+/- interbedded volcanics. 

- OC 2.1 

  E = Endangered; OC = Of Concern; N = Not of Concern under the Vegetation Management Act 1999 (VM Act) 

7.4.3 Commonwealth Endangered Ecological Communities 

There are no Commonwealth protected communities transected by the proposed alignment. One vegetation 
community Acacia harpophylla and/or Casuarina cristata (RE 11.3.1 – Brigalow Woodland), which is listed as 
Endangered under the EPBC Act, was originally intersected by the proposed alignment. However, the alignment 
was subsequently moved to avoid this community (refer to Figure 7.4.3).   

7.4.4 Regional Ecosystems 

The proposed pipeline route does not transect any REs listed as Endangered under the Vegetation Management Act 
1999 (VM Act). Five REs transected by the proposed route are listed as Of Concern; four Eucalypt Woodlands and 
one Eucalypt/Brigalow Woodland (refer to Table 7.4.1).  

Of the 11 REs listed as Not Of Concern, nine are Eucalypt woodlands, one is a Samphire forbland (saltpans and 
mudflats) and one is a Mangrove woodland (refer to Table 7.4.1). 

The assessment confirmed that the Queensland Herbarium RE mapping was broadly accurate. Of the 42 sites 
surveyed, 37 were found to have REs that matched those mapped by the Queensland Herbarium. Four of the 
apparent inaccuracies relate to the scale of the Queensland Herbarium mapping (1:100,000) not detecting small 
remnants along creeks and road reserves and not recognising small scale variation within larger remnants. In one 
case (refer to Appendix D) the Queensland Herbarium mapping (1:100,000) appears inconsistent with the field 
observations and this information will be forwarded to the Queensland Herbarium for its consideration in future map 
updates. 
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7.4.5 Protected Vegetation 

A review of the Queensland Herbarium (HERBRECS) for areas within a 55 km search area centred on the proposed 
alignment identified 47EVR species that are known to have ranges that overlap the study area (refer to Appendix D). 
Of these 47 species, 23 were identified as having a preferred habitat within the proposed alignment. These species 
and the preferred habitats were specifically targeted during the field survey work. Only two of these species were 
actually located during field studies (refer to Table 7.4.2). Species identification was confirmed by the Queensland 
Herbarium for these species. 

Table 7.4.2  Protected Flora Species Recorded Along the Proposed Alignment 

Family Scientific 
Name 

(Common 
name) 

Conservation 
Status 

Preferred Habitat Number 
of 

locations 

Numbers 
in vicinity 

of 
alignment 

Myrtaceae Eucalyptus 
raveretiana  
(Black 
Ironbox) 

Vulnerable 
(EPBC Act & 
NCA) 

Always along creek beds and 
riverbanks in coastal and 
subcoastal areas from Ayr 
and Charters Towers south 
to Duringa in central 
Queensland (Brooker and 
Kleinig, 1994). 

5 100+ 

Zamiaceae Macrozamia 
serpentina 
(Zamia Palm) 

Endangered  
(NCA) 

Occurs in the Leichardt and 
Port Curtis Districts between 
Marlborough and Yaamba, 
north of Rockhampton. It 
grows at altitudes between 
80 and 160 m in low 
woodland with a mixed 
grassy and shrubby 
understorey in red clay loams 
over serpentinites. 
Associated canopy species 
include Corymbia xanthope 
and Eucalyptus fibrosa 
(Jones, et. al., 2001). 

1 100+ 

* NC Act = Nature Conservation Act 1992 
EPBC Act = Environment Protection and Biodiversity Conservation Act 1998 

7.4.6 Commonwealth Protected Species 

Black Ironbox is listed as Vulnerable under the EPBC Act. Between KP 38 and KP 80.5 (refer to Figure 7.4.3) the 
alignment crosses five ephemeral watercourses which are lined by dozens of Black Ironbox trees, which include a 
mix of both mature and juvenile trees.  

The watercourses where the Black Ironbox was located are: 

• Two Mile Creek (KP 38) 

• Limestone Creek (KP 60.5) 

• Deep Creek (KP 62.5) 

• Lion Creek (KP 72) 
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• Neerkol Creek (KP 80.5). 

Subsequent to the field investigations, the pipeline alignment has been revised at the crossing locations to minimise 
impacts to this species at the watercourse crossings, although due to the numbers present, total avoidance is not 
possible.   

7.4.7 State Protected Species 

In addition to Black Ironbox, which is listed as Vulnerable under the Nature Conservation Act 1992 (NC Act), the 
Zamia Palm (Macrozamia serpentina) which is listed as Endangered under the NCA was also recorded along the 
proposed pipeline alignment. The Zamia Palm was recorded on rock creek banks and steeper slopes. However, the 
route has been adjusted in order to avoid this species (refer to Figure 7.4.3).  

No other EVR plants were observed during the survey. Whilst the occurrence of additional EVR flora species cannot 
be completely ruled out as not all parts of the alignment were inspected (refer to Section 7.4.1), ecologists that 
undertook the field survey consider it unlikely that any other species would occur within the proposed alignment and 
that even if present, the numbers would be very low. 

7.4.8 Matters of National Environmental Significance 

There are no Commonwealth protected communities transected by the proposed alignment (refer to Section 7.4.3). 
As outlined in Section 7.4.6, the Black Ironbox (listed as Vulnerable under the EPBC Act) is located at five 
locations along the proposed alignment and the pipeline alignment has been revised to minimise disturbance to this 
species. 

7.4.9 Aquatic Vegetation 

The proposed alignment transects areas containing marine plants (protected under the Fisheries Act 1994) at three 
(possibly four) locations. These include areas of saltmarsh at the locations where the pipeline crosses Inkerman 
Creek (KP 120), a southern tributary of the Fitzroy River delta (KP 128.2 and possibly KP 112.5 (not assessed)) and 
Raglan Creek (KP 136) as well as fringing mangroves at Inkerman Creek and Raglan Creek (refer to Figure 7.4.4).  

West of the Bruce Highway (KP 0-101) and east of Raglan Station (KP 140-181) aquatic plants are very sparse 
along the alignment. Aquatic plants are more common within dams and anabranches through the low country 
between KP 101-140. Observed aquatic plants included Cyperus spp., Water Primrose (Ludwigia peploides subsp. 
montevidensis), Persicaria spp., Ottelia (Ottelia alismoides) and Swamp Lily (Ottelia ovalifolia). There were also a 
number of heavily grazed and indeterminate wetland species observed within dry dam beds and fringing the margins 
of anabranch wetlands. 

It is recognised that additional aquatic plant species (including the EVR plant, Aponogeton queenslandicus) are 
likely to occur at some distance down and upstream of the alignment within some of the larger creeks / rivers. 

A search of Environment Australia’s Database and the Directory of Important Wetlands (Blackman et. al., 1999) 
identified that there are no Ramsar wetlands transected by the proposed alignment but that there are three nationally 
important wetlands downstream of the proposed alignment. These are: 

• Fitzroy River Delta 

• Fitzroy River Floodplain 

• Great Barrier Reef Marine Park. 

Information regarding potential impacts to wetlands is discussed in Section 7.3.2. 
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7.4.10 Declared Weeds 

Eleven weed species declared under the Land Protection (Pest and Stock Route) Management Act 2002 (LP(P&SR) 
Act) including five recognised by the Commonwealth government as Weeds of National Significance (WONS), 
were recorded along the alignment (refer to Table 7.4.3). 

Under the LP(P&SR) Act, pest species for both plants and animals are classified into 3 categories: 

• Class 1 species: not generally established in Queensland and has potential to cause adverse economic, 
environmental or social impact. The landowner is obliged to take reasonable steps to keep their land free of 
Class 1 pest species, unless the owner holds a declared pest permit allowing the pests to be kept on the land. 

• Class 2 species: established in Queensland and can cause significant adverse economical, environmental or 
social impact. The landowner is obliged to take reasonable steps to keep its land free of Class 2 pest species, 
unless the owner holds a declared pest permit allowing the pests to be kept on the land. 

• Class 3 species: established in Queensland and has or could have adverse economical, environmental or social 
impact. Legislative obligations relating to control of these species are generally limited to specific conservation 
areas. 

 

Table 7.4.3  Declared Weeds 

Status Common Name Botanical Name 

NRM WONS 

Number 
of Sites 

Observed 

Approximate KP 

Prickly Acacia Acacia nilotica subsp. 
Indica 

Class 2  2 85, 95* 

Mother of Millions Bryophyllum 

delagoense   

Class 2 _ 3 95, 143, 154 

Hybrid Mother of 
Millions 

Bryophyllum 

diagremontianum x B. 
delagoense   

Class 2 _ 1 95 

Rubber Vine Cryptostegia grandiflora Class 2  24 2, 9, 10, 23, 47.5, 53, 
57, 60.5, 62.5, 66.8, 70, 
71, 72, 75.5, 81, 87.5, 
92, 98.5, 120, 124, 143, 
149, 154, 167.5 

Harrisia Cactus Harrisia martinii Class 2 _ 6 57, 70, 71, 72, 87.5, 124 

Velvety Tree Pear 
and Prickly Pear 

Opuntia tomentosa and 
other Opuntia species 

Class 2 _ 11 47.5, 57, 62.5, 70, 71, 
87.5, 101, 105,120, 124, 
143 

Parkinsonia Parkinsonia aculeata Class 2  1 10 

Parthenium Parthenium 
hysterophorus 

Class 2  9 10, 38, 60.5, 66.8, 70, 
72, 75.5, 81*, 105 

American Rat’s Tail 
Grass 

Sporobolus jacquemontii Class 2 _ 1 167.5  
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Table 7.4.3  Declared Weeds 

Status Common Name Botanical Name 

NRM WONS 

Number 
of Sites 

Observed 

Approximate KP 

Giant Rat's Tail 
Grass* and 
Parramatta Grass* 

Sporobolus pyramidalis 
and/or S. natalensis and 
S. africanus 

Class 2 _ 1 KP0-10* 

Chinee Apple Ziziphus mauritiana Class 2 - 2 66.8, 95 

Lantana Lantana camara Class 3  14 2, 57, 60.5, 62.5, 66.8, 
70, 72, 81, 87.5, 92, 
143, 149, 154, 170.5 

* Not observed during field survey. Reported by landholder to be in the vicinity of the alignment. 

Parthenium Weed is a dominant groundlayer component in many of the areas where it has become established. 
Parthenium Weed is a major pastoral and public health problem and is the subject of intensive landholder and 
government control efforts. Parthenium Weed presents personnel and public health risks. Along the alignment, 
substantial infestations were observed to be patchily distributed between KP 0-105. The area between KP 105 and 
KP 120 was not inspected. The remainder of the alignment has only minor occurrences or no Parthenium Weed. 

Invasive Sporobolus spp. (including American Rat's Tail Grass, Giant Rat's Tail Grass and Parramatta Grass) are 
also subject to intensive landholder and government control efforts within the alignment area. American Rat's Tail 
Grass occurs in large dense patches between approximately KP 160 (Gladstone - Mt Larcom Road) and KP 170.  
Giant Rat's Tail Grass and Parramatta Grass were not observed during the field survey but were reported by the 
landholder to be in the vicinity of the northern end of the alignment. 

Rubber Vine is widely distributed along the entire length of the proposed alignment. 

Additional non-declared environmental weeds were also observed along the alignment. These include introduced 
pasture grasses that are highly valued by the pastoral industry and which are widespread along the alignment 
including: 

• Buffel Grass (Cenchrus ciliaris). 

• Green Panic / Guinea Grass (Panicum maximum). 

• Sabi Grass (Urochloa mosambicensis). 

7.4.11 Potential Impacts 

The majority of the proposed pipeline alignment crosses cleared land, which carries introduced pastures and crops 
and has limited ecological significance. However, some areas of ecological sensitivity where adverse impacts may 
occur have been identified along the pipeline alignment. 

The primary impacts on vegetation communities as a result of the project are considered to be: 

• Vegetation Loss – as a result of clearing for the pipeline easement, temporary facilities and access tracks. 

• Fragmentation of habitat – as a result of clearing for the pipeline easement through patches of remnant 
woodland and grassland. 

• Edge effects –clearing for the pipeline within areas of remnant vegetation increasing the boundary to area ratio 
of remnant vegetation communities traversed by the pipeline and therefore increasing the potential for edge 
effects.   
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• Spread of pathogens – due to the movement of vehicles and construction machinery along the pipeline route 
and the disturbance of topsoil during the construction phase.   

Once the pipeline has been constructed, vegetation will be able to re-establish over all but the area immediately over 
the pipelines (due to the need to protect the pipeline integrity from damage from tree roots). As such, subject to 
landholder property management practises, it is expected that over the medium term (10-50 years) significant 
portions of the pipeline construction footprint will naturally regenerate. For example, if 25 m of the construction 
clearing width is allowed to regenerate, it is possible that the cleared areas identified in this report, as being required 
for pipeline construction, will be reduced by up to 70% within 10-50 years. 

The pipeline is likely to be decommissioned within several decades. Subject to the exception that landholders may, 
at that future time, choose to manage their properties in a manner that inhibits natural regrowth, the impacts 
associated with clearing for construction and maintenance of the pipeline are considered to be reversible within all 
REs, except in the case of the Mangrove and Brigalow communities, both of which will be avoided through 
realignments of the pipeline route and HDD of Raglan Creek. 

7.4.11.1  Commonwealth and State Protected Species 
Due to the realignment of the pipeline (refer to Figure 7.4.3) it is unlikely the proposed alignment will require any 
clearing of Zamia Palms.   

The proposed alignment will require the clearing of a number of Black Ironbox trees at each of the five creek 
crossings identified as containing this species.   

Based on the mitigation measures proposed (including narrowing the area of clearing at these crossings and 
avoidance of large individual Black Ironbox trees as far as possible), the maximum numbers of trees and juvenile 
Black Ironbox plants that would be required to be removed has been estimated and is outlined in Table 7.4.4. 

Table 7.4.4  Black Ironbox Plants to be Removed 

Location Trees to be Removed Juvenile Plants to be Removed 

Two Mile Creek  0 <10 
Limestone Creek 0-5 <5 
Deep Creek  0 <15 
Lion Creek   0-10 0 
Neerkol Creek  0 <10 
 

In each of these cases, Black Ironbox is the dominant canopy tree along the creek banks and in excess of 100 trees 
occur immediately upstream and downstream of the proposed crossing points. As such, the impact of the proposed 
clearing on this species is considered to be low. Given the efficient regeneration capacity of the species, it is 
expected that over the longer term the potential impacts on this species will be reversible through natural 
regeneration. As such, the impact of clearing on this species is considered to be low. 

A permit to clear individual plant species will be required under the NC Act and this will be prepared during the 
detailed design phase of the project once the final alignment has been selected and crossing design complete. 

7.4.11.2  Remnant Vegetation 
The proposed pipeline route crosses a number of patches of remnant vegetation, which are provided some level of 
protection under the VM Act. The pipeline route has been aligned to avoid pockets of remnant vegetation as far as 
possible. 
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It is estimated that 95 ha of remnant vegetation would need to be cleared for the proposed alignment, comprising 
approximately 21.6 ha of Of Concern REs and 73 ha of Not of Concern REs, which represents a total of less than 
0.1% of the total amount of remnant vegetation estimated to occur within a 10 km wide buffer area of the proposed 
alignment. The extent of each of these REs which is currently conserved within National Parks and Conservation 
Parks is low (EPA, 2005(a)). 

A summary of the extent of clearing of each RE in relation to its conservation status and comparison against RE 
occurring within a 10 km buffer is provided in Table 7.4.15. A more detailed breakdown is provided in Appendix D. 

Table 7.4.5 : Estimated Clearing of Remnant Vegetation 

Vegetation Communities/Res Est. Area  

to be 
cleared 

 (ha) 

Est. Area 
within 10 
km wide 

buffer (ha) 

% Of 
Area  

Cleared 

Of Concern     

11.3.2 Eucalyptus populnea woodland on alluvial plains. Texture 
contrast and deep clay soils. 

1.8 800 <0.2 

11.3.4 Eucalyptus tereticornis and/or E. camaldulensis tall 
woodland on alluvial plains. 

13.8 6,200 <0.2 

11.11.10 Eucalyptus melanopholia woodland on deformed and 
metamorphosed sediments and interbed volcanics. 

1.8 1,650 <0.1 

11.11.16 Eucalyptus cambageana, Acacia harpophylla woodland 
on old sedimentary rocks with varying degrees of 
metamorphism and folding. 

0.7 100 0.6 

12.11.14 Eucalyptus crebra, E. tereticornis woodland on 
metamorphic+/- interbedded volcanics 

3.5 450 0.5 

Not of Concern    

11.1.2 Samphire forbland on marine clay plains. 0.4 11,250 <0.01 

11.1.4 Mangrove forest/woodland on marine clay plains. 1.1 3,750 <0.1 

11.3.25 
 

Eucalyptus tereticornis or E. camaldulensis, Casuarina 
cunninghamiana fringing woodland on alluvial plains. 

5.6 4,550 <0.2 

11.3.26 Eucalyptus moluccana or E. microcarpa woodland to open 
forest on margins of alluvial plains. 

15.4 4,750 0.22 

11.11.1 Eucalyptus crebra ± Acacia rhodoxylon woodland on old 
sedimentary rocks with varying degrees of metamorphism 
and folding. 

1.8 1,100 <0.2 

11.11.3 Corymbia citriodora, Eucalyptus crebra, E. acmenoides 
open forest on old sedimentary rocks with varying 
degrees of metamorphism and folding. Coastal ranges 

0.7 6,800 <0.01 

11.11.4 Eucalyptus crebra woodland on old sedimentary rocks 
with varying degrees of metamorphism and folding. 
Coastal ranges 

2 3,950 <0.1 

11.11.7 Eucalyptus fibrosa, E. xanthope woodland on serpentinite. 6.3 9,250 <0.1 
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Table 7.4.5 : Estimated Clearing of Remnant Vegetation 

Vegetation Communities/Res Est. Area  

to be 
cleared 

 (ha) 

Est. Area 
within 10 
km wide 

buffer (ha) 

% Of 
Area  

Cleared 

11.11.15 Eucalyptus crebra woodland on deformed and 
metamorphosed sediments and interbedded volcanics. 
Undulating plains 

28 16,300 <0.2 

11.12.1 Eucalyptus crebra woodland on igneous rocks. 5.6 3,350 <0.2 

12.11.6 Corymbia citriodora, Eucalyptus crebra open forest on 
metamorphics ± interbedded volcanics. 

6.5 4,950 <0.1 

 Total Clearing 95 70,000 <0.1 

 
Of the five potentially impacted Of Concern REs, four eucalypt woodlands all open communities which are not 
particularly sensitive to edge effects. The Brigalow/Eucalypt Woodland (11.11.16) is restricted to a narrow corridor 
along an existing road reserve. 

The proposed alignment through Eucalypt Woodland (RE 12.11.14) at KP 177-179 follows the edge of the 
Gladstone State Development Area (GSDA) services corridor. However, the concentration of infrastructure within 
the corridor limits any opportunities to avoid this vegetation. 

The eight Not of Concern eucalypt woodlands that occur along the proposed alignment are all open communities 
that are not particularly sensitive to edge effects. 

The Samphire forbland (RE 11.1.2) transacted at KP128.2-128.3 narrow and degraded with only a sparse scattering 
of native plants and is also not sensitive to edge effects.  

Clearing through the mangrove forest (RE 11.1.4), KP 136, has the potential for edge effect impacts to occur due to 
the closed nature of the forest. However, a realignment through this area has enabled the avoidance of the closed 
mangrove forest areas and removed the potential for significant edge effect impacts on the mangrove and other 
vegetation communities which would still be transected at this location.  

The potential impacts on the Not of Concern remnants would be limited to the direct impact associated with the 
proposed clearing footprint. 

Clearing of vegetation for a mining lease is a ‘specified activity’ under the Integrated Planning Act 1997 (IP Act) 
and therefore a vegetation clearing permit will not be required for the sections of the slurry and seawater pipeline 
subject to a mining lease. Where the pipelines are subject to development approval under a planning scheme (i.e. 
within the GSDA), a vegetation clearing permit will be required. To avoid any confusion, GPNL intends to 
implement a consistent approach to vegetation clearing along the entire pipeline route and comply with the intent of 
the VM Act and associated codes to minimise the environmental impact of the clearing activities. 

7.4.11.3  Spread of Weeds 
Without appropriate mitigation measures, there is the potential for the project to spread declared and environmental 
weeds along the alignment. This potential relates particularly to the movement of vehicles and construction 
machinery along the pipeline route and the disturbance of topsoil during the construction phase.   
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The most significant weed species in terms of the potential to be spread by the pipeline construction are Parthenium 
Weed (which is also a major pastoral and public health problem) and invasive Sporobolus spp. (including American 
Rat's Tail Grass, Giant Rat's Tail Grass and Parramatta Grass).   

Both the Calliope and Fitzroy Shire Councils have developed weed/pest management plans for the shires. These 
plans contain details regarding priority activities to control weeds and procedures for weed control. GPNL will 
consult with representatives from local authorities with respect the development of specific weeds controls for the 
construction of the pipeline and post construction activities and ensure that plans are consistent with local plans. 

7.4.11.4  Aquatic Vegetation 
Construction will involve clearing of marine vegetation (e.g. Mangroves, Samphires and Marine / Salt Couch) which 
will require approval under the Fisheries Act 1994. These plants are found within areas below HAT at Inkerman 
Creek (KP120), a southern tributary of the Fitzroy River Delta (KP 128), Raglan Creek (KP 136) and possibly KP 
112.5 (not assessed). Potential impacts to these areas include: 

• Disturbance and removal of marine vegetation. 

• Temporary alteration of hydrological flow associated with earth stockpiling during open cut construction 
works. 

• Contamination and pollution of water through nutrient enrichment and accidental release of hydrocarbons and / 
or other pollutants. 

• Increased sedimentation during open cut construction works. 

Potential impacts and proposed mitigation measures associated with wetland areas and watercourse crossings are 
discussed further in Section 7.3.2 and 7.3.4. 

7.4.12 Proposed Mitigation Measures 

The pipeline route has been selected to avoid or minimise (where avoidance has not been possible due to other 
constraints) impacts to protected vegetation and significant ecological communities. The pipeline alignment avoids 
all REs considered to be endangered and minimises the fragmentation of intact remnant vegetation as far as possible.   

Mitigation measures will follow the procedures outlined blow (refer also to the draft EMPs contained in Section 
14.8 for additional information). 

To mitigate potential impacts, GPNL will implement the mitigation strategies outlined in the following sections. 

7.4.12.1  General 

• Work in consultation with the EPA, DNRW and Department of Primary Industries and Fisheries (DPIF) to 
obtain the necessary approvals for vegetation clearing. 

• Restrict disturbance to the 35 m (max) ROW and designated work areas. 

• Install physical barriers around significant vegetation areas in order to restrict access and avoid disturbance. 

• Clearly indicate the location of vegetation to be retained on construction drawings and alignment sheets. 

• Mark clearing boundaries through areas of significant vegetation during preconstruction pegging for the 
pipeline alignment. 

• Undertake regular monitoring of clearing and clearing boundaries during construction. 

• Allow vegetation to re-establish to within 3 m of the centreline of each outer pipeline following construction. 
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7.4.12.2  Protected Vegetation 

• Minimise clearing widths and disturbance in riparian areas that contain Black Ironbox; (Two Mile Creek (KP 
38); Limestone Creek (KP 60.5); Deep Creek (KP 62.5); Lion Creek (KP 72) and Neerkol Creek (KP 80.5). 

• Conduct pre-construction vegetation survey of the final alignment and clearly identify any individual Black 
Ironbox plants that are located within the construction easement and that may be avoided during construction. 

7.4.12.3  Remnant Vegetation 

• Avoid clearing of significant remnant vegetation (Brigalow, Eucalypt Woodland and Cyprus Pine Woodland) 
for the purposes of siting workers’ villages, and where possible, vehicle access tracks. 

7.4.12.4  Spread of Weeds 

• Conduct a pre-construction survey of weed species. 

• Develop a comprehensive weed management procedure including detailing site specific requirements for: 

– Preconstruction controls (e.g. spraying) 

– Machinery, vehicle and personnel hygiene measures 

– Wash down of construction machinery at appropriate frequency 

– Designated entry and exit to the ROW and controls on the direction of travel 

– Records management and monitoring 

– Post-construction control 

• Include the weed management procedures into the construction EMP. 

7.4.12.5  Restoration 

• Develop a reseeding plan based on soil types, existing local vegetation characteristics and landholder 
preferences. 

• Reseed ecologically sensitive areas with local provenance Bluegrass (Dicanthium sericeum) seed if available, 
or purchased Bluegrass seed from other parts of Central Queensland (subject to landholder preferences). 

• Re-spread vegetative wastes, stick raking timber into piles to provide animal habitat and to assist in 
revegetation and erosion control (subject to landholder agreement). 

• Avoid large scale burning of vegetative wastes (subject to landholder preferences). 

• Allow trees and shrubs to naturally regenerate on cleared areas not required to be kept tree free for pipeline 
protection and maintenance (subject to landholder preferences). 

• Monitor vegetation reestablishment post-construction and undertake appropriate corrective action where 
necessary e.g. vegetation fails to re-establish, excess weed species. 

7.5 Fauna 

7.5.1 Methodology 

The fauna assessment was completed by HLA Envirosciences Pty Ltd and consisted of two stages; a desktop study, 
followed by a field assessment of the proposed alignment. The desktop study involved a review of published 
material and searches of relevant databases and archives. This assessment was used to document known records for 
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the study area, identify the potential presence of significant fauna species, and assist in targeting areas for field 
assessment. 

Field assessment of the proposed alignment was conducted over ten days from 9-18 February 2006. No fauna 
trapping was employed during this assessment, rather the field surveys targeted habitat assessments and involved 
walk-through assessments of 63 selected sites which were representative of the habitats along the alignment (refer to 
Figure 7.5.1). 

The primary aim of the field study was to assess the following:  

• The presence of suitable habitat for significant fauna species and the likely presence of significant fauna 
species. 

• Habitat types / features. 

• Habitat integrity. 

• Habitat connectivity. 

• Significance of habitats. 

Assessments of the above attributes were supplemented by opportunistic and dedicated searches for fauna and fauna 
signs at each site including spotlighting and recording of bat calls.   

A more detailed description of the methodology for the fauna investigation and detailed outcomes is provided in 
Appendix D. 

7.5.2 Terrestrial Fauna and Fauna Habitat 

The desktop fauna assessment identified 674 fauna species that may potentially utilise habitat within the wider area.  
These comprised 3 butterflies, 41 fish, 32 amphibians, 125 reptiles, 377 birds (over 50% of total Australian bird 
species) and 96 mammals. Of these fauna species, 72 are EVR species. During the field assessment 145 fauna 
species were recorded, comprising 10 amphibians, 21 reptiles, 88 birds and 26 mammals. 

Listed EVR species are defined as those taxa listed in the EPBC Act or the NC Act as critically endangered, 
endangered, vulnerable or rare. 

Regionally significant fauna were also identified from species identified by the Brigalow Belt South Fauna Expert 
Panel (EPA, 2003 (a)) as non-EVR priority taxa for the Brigalow Belt Bioregion and/or had been listed in a relevant 
action plan for the specific taxonomic groups including butterflies, freshwater fishes, frogs, reptiles, birds, 
monotremes and marsupials, bats and rodents. 

Based on field habitat assessments and RE mapping, 13 broad habitat types were identified as present within the 
proposed corridors and these are described in Table 7.5.1. 

Table 7.5.1  Fauna Habitats Associated with Pipeline Corridors 

Fauna Habitat Description 
Brigalow Woodland Woodland dominated by Brigalow (Acacia harpophylla) and / or Belah 

(Casuarina cristata) on plains and undulating slopes. Some with emergent 
eucalypts. Corresponds to RE 11.3.1 and 11.11.16. 

Ironbark Woodland 
 

Ironbark (Eucalyptus crebra) dominated woodland on hills and plains. 
Corresponds to RE 11.11.1, 11.11.4, 11.11.15, 11.12.1 and 12.11.14 identified 
as present by the flora survey. 

Mixed Eucalypt 
Woodland  

Woodland dominated by mixed eucalypt species over a grassy understorey 
and variable shrub layer. Corresponds to RE 11.11.7 and 11.11.10. 

Fringing Riparian Fringing woodland along creeks and rivers, dominated by Queensland Blue 
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Table 7.5.1  Fauna Habitats Associated with Pipeline Corridors 

Fauna Habitat Description 
Woodland Gum (Eucalyptus teretecornis) and / or River Red Gum (E. camaldulensis) and 

Casuarinas. Corresponds to RE 11.3.25.  
Riparian Forest Queensland Blue Gum (Eucalyptus teretecornis) and / or River Red Gum (E. 

camaldulensis) tall woodland to open forest, over a grassy understorey, on 
alluvial plains. Corresponds to RE 11.3.4. 

Poplar Box Woodland Woodland dominated by Poplar Box (Eucalyptus populnea) on alluvial plains. 
Corresponds to RE 11.3.2. 

Mixed Open Forest Open forest dominated by a mixture of Eucalyptus and Corymbia species on 
hills and plains. Understorey grassy or shrubby, often with a tall shrub to low 
tree layer. Corresponds to RE 11.3.26, 11.11.3 and 12.11.6. 

Wetlands Freshwater or brackish seasonal or perennial swamps and lagoons, often with 
fringing rank vegetation of rushes, sedges and grasses. Includes artificial 
water bodies formed by dams and levees. 

Watercourses Creeks and rivers, both perennial and seasonal. Range from small ephemeral 
or seasonal drainage lines, through larger creeks often including waterholes, 
to large rivers. 

Mangrove Forest / 
Woodland 

Low woodland to closed forest of mangrove species on intertidal flats of saline 
marine clays. Corresponds to RE 11.1.4. 

Samphire Samphire forbland on marine clay plains. Saltpans and mudflats with clumps 
of saltbush on supratidal flats with deep saline clay soils. Corresponds to RE 
11.1.2. 

Rocky Outcrops Rock outcrops, often with loose rocks lying on the rock or the ground, or 
aggregations of loose surface rock. May include overhangs, small cliffs, 
crevices, etc. 

Cleared land Land cleared or mostly cleared of trees and other woody vegetation, for 
agriculture such as grazing or crops. Often includes occasional scattered 
‘paddock’ trees, remaining as individuals or small stands. 

7.5.3 EVR Fauna Species 

Desktop searches identified 72 EVR fauna species listed under the EPBC Act and/or NC Act as having the potential 
to occur in the vicinity of the proposed pipelines. These species comprised 1 invertebrate, 1 fish, 1 amphibian, 20 
reptiles, 33 birds and 16 mammals.   

Of these species, 28 are listed under both the EPBC Act and NC Act, while 7 are listed under the EPBC Act only, 
and 37 are listed under the NC Act only. Based solely on the desktop review of habitat preference, 45 of these 72 
listed EVR species may potentially utilise habitats within the pipeline corridor, which includes 17 species listed 
under the EPBC Act. A full listing of EVR fauna species, together with the preferred habitat and an indication as to 
whether the habitat is present within the proposed alignment is contained within Appendix D. 

Four EVR fauna species were positively recorded along the proposed alignment during the field assessment, while 
an additional two species were potentially recorded/sighted (refer to Table 7.5.2). 

Table 7.5.2  EVR Species Sightings 

Species Status* Preferred Habitat No. 
Sightings 

Approx 
KP 

Squatter Pigeon 
(Geophaps scripta 

VU 1 and 2 Open grasslands often in eucalypt 
woodland. Preference for areas on sandy 

6 9 (1 km off 
alignment), 
65, 158, 
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scripta) soil with low gravel ridges and nearby water 166, 167, 
167.5 

Cotton Pygmy 
Goose (Nettapus 
coromandelianus) 

R Freshwater lakes, swamps and 
impoundments 

3 17, 80.5 

Glossy Black 
Cockatoo 
(Calyptorhynchus 
lathami) 

VU 2 Coastal forest and open inland woodland. 
Feeds primarily on Allocasuarina 

1 98.5 

Little Pied Bat 
(Chalinolobus 
picatus) 

R 2 Dry sclerophyll forest, woodland and scrub. 
Roosts in caves, mineshafts, tree hollows 

Recorded at 
5 bat call 
survey sites 

1-2, 72, 
144-149, 
176 

Troughton’s 
Sheathtail Bat 
(Taphozous 
troughtoni) 

EN 2 Roosts singly or in small groups in caves, or 
mineshafts. Formerly considered highly 
restricted and endangered; now thought to 
be common in central Qld 

Possible 
recording at 
bat call 
survey site 

1-2 

Capricorn Yellow 
Chat (Epthianura 
crocea macgregori) 

CE 1  / 
EN 2 

Freshwater or saline drainage channels on 
coastal marine plains, connected to tidally 
influenced wetlands. Breeding habitat is rank 
vegetation (rushes, sedges, grasses) 
flanking wetlands, adjacent to muddy 
substrates used for foraging 

Possible 
sighting 

132.5 

* Status: 1  Commonwealth listed (EPBC Act):  PE = Presumed Extinct; CE = Critically Endangered; EN = Endangered; VU = 
Vulnerable, CD = Conservation Dependent.      

  2   State listed (NC Act):  EN = Endangered; VU = Vulnerable; R = Rare.    

While the Capricorn yellow chat (yellow chat) was not positively recorded, the species has previously been 
observed at 12 Mile Creek (KP 130) and Raglan Creek (KP 136) and may utilise suitable habitat in other areas of 
the coastal plain (Houston et. al., 2004). 

7.5.4 Other Fauna Species of Conservation Significance 

A further 49 fauna species of regional significance were identified as potentially occurring along the proposed 
pipeline alignment. These comprised 4 fish, 2 frogs, 13 reptiles, 12 birds and 18 mammals.  

Based solely on the desktop review of habitat preference, 45 of these 49 regionally significant species could 
potentially utilise habitats within the pipeline corridor. 

Fifteen regionally significant fauna species were recorded along the proposed pipeline alignment during the field 
assessment. These are: 

• Krefft's River Turtle (Emydura macquarii kreffti) 

• Water Dragon (Physignathus lesueurii) 

• Carpet Python (Morelia spilota) 

• Carpentaria Whip Snake (Cryptophis boschmai) 

• Australian Bustard (Ardeotis australis) 

• Bush Stone-curlew (Burhinus grallarius) 

• Grey-crowned Babbler (Pomatostomus temporalis) 

• Common Brushtail Possum (Trichosurus vulpecula) 

• Greater Glider (Petauroides volans) 
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• Rufous Bettong (Aepyprymnus rufescens) 

• Hoary Wattled Bat (Chalinolobus nigrogriseus) 

• Little Bent-wing Bat (Miniopterus australis) 

• Eastern Bent-wing Bat (Miniopterus schreibersii) 

• Hairy Rostrum Freetail Bat (Mormopterus species 6) 

• Greater Broad-nosed Bat (Scoteanax rueppellii). 

An additional 112 bird species listed under the EPBC Act as migratory and/or marine protected species were 
identified as previously recorded from the wider study area, or with geographic ranges that overlap the wider study 
area. These include species listed under the Japan Australia Migratory Bird Agreement (JAMBA), China Australia 
Migratory Bird Agreement (CAMBA) and the Bonn Convention on the Conservation of Migratory Species. Forty-
seven of these were listed as both migratory and marine protected species and 65 as marine only. Whilst these are 
not EVR fauna, these are EPBC Act protected species that may utilise local habitats on a seasonal basis, or marine 
species that may overfly or otherwise utilise the wider area.  

7.5.5 Common Fauna 

Database searches identified a total of 602 common native fauna species with the potential to be present in the 
region (excluding EVR and regionally significant fauna and obvious marine-restricted species such as whales and 
sea snakes). One hundred and twenty-two common fauna species were recorded during the field survey comprising 
9 frogs, 17 reptiles, 81 birds and 15 mammals. 

7.5.6 Aquatic Fauna 

Aquatic EVR species identified as occurring within the wider area include the Fitzroy River Turtle (Rheodytes 
leukops) listed as Vulnerable under the EPBC Act and NC Act and the Saltwater Crocodile (Crocodylus porosus) 
listed as Migratory and Marine under the EPBC Act and Vulnerable under the NC Act. The pipeline crossing 
locations on Marlborough Creek (KP 9) and the Fitzroy River (KP 10) provide potential habitat for these species.   

No EVR fish species were identified as occurring in the region; however, five fish species identified as regionally 
significant may occur in watercourses intersected by the pipeline including: 

• Agassiz's Glassfish (Ambassis agassizii) 

• Southern Purple-Spotted Gudgeon (Mogurnda adspersa) 

• Freshwater Catfish (Tandanus tandanus) 

• Southern Saratoga (Scleropages leichardti) 

• Leathery Grunter (Scortum hillii).  

The Southern Saratoga and Leathery Grunter are endemic to the Fitzroy Catchment. 

The Platypus (Ornithorhynchus anatinus) was also identified as a regionally significant species and may occur 
within the wider project area. Platypus use freshwater creeks, slow-moving rivers, lakes joined by rivers and built 
water storages such as farm dams and are still relatively widespread in Eastern Australia, but may be locally 
threatened by degradation of waterways. 
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7.5.7 Matters of National Environmental Significance 

As outlined in Section 7.5.3, it was identified that the preferred habitat of 17 species listed under the EPBC Act is 
present along the proposed alignment. This included 5 reptiles, 8 birds and 4 mammals (refer to Table 7.5.3). Of 
these species, the Squatter Pigeon was sighted during the field investigation and a potential sighting of the Capricorn 
Yellow Chat was recorded (refer to Table 7.5.2).  

Table 7.5.3 : EPBC Act Listed Species with Habitat associated with the 
Alignment 

Common Name 
Scientific Name 

Status* Preferred Habitats 

Fitzroy River Turtle 
Rheodytes leukops 

VU 1 and 2 Riverine species dependent on shallow fast-flowing water (riffle zones) 

Brigalow Scaly-Foot 
Paradelma orientalis 

VU 1 and 2 Eucalypt woodland, usually found under logs and debris. Also found 
climbing in rough Acacia trees 

Yakka Skink       Egernia 
rugosa 

VU 1 and 2 Dry open forests or woodland with dense ground vegetation, rocky areas, 
fallen timber and other debris 

Collared Delma    Delma 
torquata 

VU 1 and 2 Open rocky hillsides, with open woodland over a sparse understorey, also 
heavy black cracking clay soils. Shelters under surface cover such as 
rocks. Largely confined to SE Qld between Gympie, Bunya Mtns and 
western Brisbane 

Dunmall's Snake  Furina 
dunmalli 

VU 1 and 2 Dry sclerophyll forest and woodland and brigalow scrub on floodplains of 
cracking soils 

Ornamental Snake 
Denisonia maculata 

VU 1 and 2 Low-lying areas with cracking clay soils in open forests, woodlands and 
riparian habitats. Lives under fallen timber and bark and in soil cracks, and 
forages for frogs at night 

Capricorn Yellow Chat 
Epthianura crocea 
macgregori 

CE 1  / EN 2 Freshwater or saline drainage channels on coastal marine plains, 
connected to tidally influenced wetlands. Breeding habitat is rank 
vegetation (rushes, sedges, grasses) flanking wetlands, adjacent to 
muddy substrates used for foraging 

Star Finch       Neochmia 
ruficauda 

EN 1 and 2 Lush green vegetation, tall rank grass along watercourses and beside 
swamps.  Few recent records scattered across central Qld, centred on 
Rockhampton 

Swift Parrot     Lathamus 
discolor 

EN 1 and 2 Breeds in Tasmania and over-winters in forests and woodlands on the 
Australian mainland, congregating where eucalypts are flowering 
profusely 

Red Goshawk 
Erythrotriorchis radiatus 

VU 1  / EN 2 Tropical open woodland, edges of rainforest and dense riverine 
vegetation.  Nests in trees taller than 20 m and within 1 km of a 
permanent watercourse or wetland. Foraging usually occurs in open 
forests and gallery forests 

Squatter Pigeon 
(southern subspecies) 

Geophaps scripta 
scripta 

VU 1 and 2 Open grasslands often in eucalypt woodland. Preference for areas on 
sandy soil with low gravel ridges and nearby water 

Australian Painted Snipe 
Rostratula australis 

VU 1 and 2 Shallow muddy freshwater swamps and marshes 
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Table 7.5.3 : EPBC Act Listed Species with Habitat associated with the 
Alignment 

Common Name 
Scientific Name 

Status* Preferred Habitats 

(benghalensis) 

Black-Breasted Button-
Quail                     Turnix 
melanogaster 

VU 1 and 2 Semi-evergreen vine-thickets with a closed canopy and deep litter layer, 
or lantana thickets adjacent to semi-evergreen vine thickets 

Black-Throated Finch 
Poephila cincta 

VU 1 Open grasslands with sparse, tall overtopping eucalypts and paperbarks 

Northern Quoll Dasyurus 
hallucatus 

EN 1 Most abundant in rocky eucalypt woodlands but occurs in a variety of 
habitats, often near creeklines. Dens in tree hollows and rock crevices 

Eastern Long-Eared Bat 
Nyctophilus timoriensis 

VU 1 and 2 River Red Gum forest, semi-arid woodlands and savannas. Appears to 
prefer semi-arid areas but can be found in high rainfall areas.  Roosts in 
tree hollows, fissures in branches and under sheets of bark 

Grey-headed Flying-fox 
Pteropus poliocephalus 

VU 1 Roosting sites usually in dense forest adjacent to water bodies. Forages in 
flowering trees or rainforests, eucalypts, paperbarks and banksias 

Large-eared Pied Bat 
Chalinolobus dwyeri 

VU 1 / R 2 Dry forests and woodlands, moist eucalypt forests, caves and mine 

1  Commonwealth listed (EPBC Act):  PE = Presumed Extinct; CE = Critically Endangered; EN = Endangered; VU = 
Vulnerable, CD = Conservation Dependent.      

 2   State listed (NC Act):  EN = Endangered; VU = Vulnerable; R = Rare.    

7.5.8 Potential Impacts 

7.5.8.1 General Fauna Impacts 
While the pipeline route has been selected to avoid large and connected areas of vegetation habitat, it has not been 
possible to avoid all areas that may provide fauna habitat. However, it is considered that the successful 
implementation of the proposed control measures (refer to Section 7.5.9 and Section 14.8) will limit the potential 
impacts on fauna species to the direct impacts associated with the construction of the proposed pipelines. 

The key potential impacts to fauna as a result of the construction and operation of the pipelines will be as a result of: 

• Removal of habitat such as mature vegetation, hollow-bearing trees and fallen logs, and therefore loss of 
nesting, perching and foraging resources.   

Removal of mature vegetation in general reduces feeding resources and shelter for native fauna species, 
although the proposed loss of mature vegetation for the proposed pipelines would not be substantial. A large 
number of Australian vertebrate fauna species are dependent on tree hollows for shelter and nesting. Large 
hollow-bearing trees are especially important habitat in strips of riparian vegetation along watercourses in 
otherwise cleared land. Even single or widely scattered mature hollow-bearing trees can be important habitat, 
for example, for hollow-roosting bats (Lumsden and Bennet, 2003). Hollow-bearing trees are present in 
varying but limited numbers in Woodland and Forest habitats along the alignment, including in Riparian Forest 
and Fringing Riparian Woodland along watercourses. 

Fallen logs and dead timber on the ground provide shelter and habitat for a broad range of small ground-
dwelling fauna including native rodents, dasyurid marsupials, bandicoots, lizards, snakes, frogs, and some 
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birds. Loss or removal of fallen timber severely reduces the abundance and diversity of small ground-dwelling 
fauna. Impacts from removal of dead timber will reverse over time as more dead tree limbs and fallen trees 
accumulate, but are likely to result in loss of fallen timber-dependent species in the short to medium term. 

 

• Disturbance to seasonal and permanent wetland habitats. 

A number of EVR bird species likely to be present within the proposed alignment are reliant on wetlands as 
habitat (e.g. Black-necked Stork, Freckled Duck, Radjah Shelduck, Cotton Pygmy-Goose) as are a wide range 
of protected migratory and marine birds. Some of these EVR birds utilise rank vegetation (rushes, sedges and 
grasses) around the edge of wetlands as habitat (e.g. Lewin’s Rail, Australian Painted Snipe, Capricorn Yellow 
Chat). In particular, wetlands on the coastal plain between the Bruce Highway crossing and Raglan Creek have 
the potential to be affected by the proposed pipeline. 

The major potential impact regarding these wetland habitats is considered to be changes to hydrology, either 
by changes in freshwater in-flow or by constructions that interrupt the tidal connections of these marine coastal 
floodplains (Olsen and Weston, 2004), which may be difficult to reverse if the hydrology is altered as a result 
of the pipelines. Other issues include disturbance to rank vegetation fringing wetlands, and changes in turbidity 
and sedimentation associated with construction.  

• Loss of rocky outcrops and therefore shelter for reptiles and small mammals. 

Rocky outcrops and loose surface rocks provide essential habitat for a wide range of reptiles and amphibians, 
as well as some small mammals, providing both protection and thermal characteristics. Damage or loss of 
rocky outcrops or loose surface rocks can therefore impact on a range of small ground fauna species. Where 
rock habitat is limiting, such impacts are likely to result in decline or loss of rock-dependent fauna species, and 
may be difficult to reverse. 

Few rocky outcrops or areas of loose surface rocks were observed along the proposed alignment, with two 
locations containing significant numbers of loose surface rocks (immediately adjacent to the proposed 
alignment at KP 66.5 (just north of Black Gin Creek) and adjacent to KP 167.0 (where the proposed alignment 
joins the Qld Gas Pipeline)). In each case the area covered by surface rock is relatively small (1 ha or less) and 
will be avoided. 

• Disturbance to fauna movement corridors and dry season fauna refuges (predominantly associated with 
creeks and the seasonal wetland/waterway areas). 

The wider environment of the proposed corridor is significantly fragmented through clearing for agriculture. 
While some patches of vegetation remain, these are seldom connected by corridors of sufficient width (i.e. 
>100 m). Consequently, any areas of retained riparian vegetation provide either regionally or locally 
significant fauna corridors. Watercourses also provide a source of water and are often the only water in the dry 
season. Fragmentation and disturbance of these habitats may be reversible in the medium to long term by 
revegetation and habitat rehabilitation programs.  

At the Gladstone end of the pipeline, the alignment ends in a designated bioregional wildlife corridor that 
flanks the Calliope River (EPA 2003(a)). These regional wildlife corridors are made up of reserves, mountain 
ranges, endangered ecosystems, areas identified as having special biodiversity values, and remnant tracts of 
vegetation that provide for movement of wildlife across the bioregion. Between KP 0.5-3.0, the proposed 
pipeline corridor passes through remnant vegetation designated to be of state conservation significance as 
Wildlife Refugia (EPA, 2003a). Other areas designated as Wildlife Refugia and transected by the proposed 
alignment are wetlands at KP 102.3, 113, 118 and 136, all on the coastal plain between the Bruce Highway 
crossing and Raglan Creek. 

• Trench fall - the potential for fauna to fall into and become trapped in the open trench during construction.  

The open trench present during pipeline construction provides a temporary barrier to fauna movement and 
there is potential for ground-dwelling fauna to fall into the trench and become trapped and exposed to 
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overheating, dehydration, predation and / or drowning. It was determined that these potential impacts could be 
mitigated through the successful implementation of control measures (refer to Sections 7.5.9 and 14.8). 

• Disturbance to the Raglan Creek Fish Passage Program.  

The proposed pipelines cross Raglan Creek more than 5 km upstream of the Raglan Creek Fish Passage 
Program.  The fish passages are located on existing structures at two road crossing points on Raglan Creek.  
The pipeline crossing will be directionally drilled and will not disturb the creek bed or significantly alter 
existing turbidity.  Construction of the proposed pipelines is not expected to impact the Raglan Creek Fish 
Passage Program. 

7.5.8.2 Impact to Significant Fauna 
A number of EVR fauna species identified as potentially occurring within the proposed alignment are species that 
are nomadic, highly mobile or occupy very large home ranges. These include Red Goshawk, Squatter Pigeon, 
Glossy Black-Cockatoo, Powerful Owl, Square-Tailed Kite, Freckled Duck, Large-eared Pied Bat and Eastern Bent-
wing Bat. Given the small amount of remnant vegetation to be cleared by construction of the proposed pipeline 
compared to the area over which individuals of these species range, no significant impact is likely upon these 
species. 

Several other EVR fauna species have the potential to be directly impacted if these are present within the pipeline 
corridor in Forest and Woodland habitats, but also have preferred habitat types that are similarly well represented in 
the immediate vicinity of the proposed alignment. These include Brigalow Scaly-foot, Yakka Skink, Golden-tailed 
Gecko, and Southern Death Adder. Although there is potential for some direct impact on these species, the small 
amount of habitat to be cleared combined with the implementation of appropriate mitigation recommendations 
would result in minimal potential for the proposed pipeline construction to significantly impact these EVR fauna 
species. 

The detailed distributions of several of the other EVR fauna species identified are poorly known, as these are 
particularly secretive or cryptic in habits. These include Short-necked Worm-skink, Dunmall’s Snake, Yellow-naped 
Snake, Ornamental Snake and Grey Snake. A conservative approach has been taken to assume that these are present 
in remnant Woodland and Brigalow habitats and on cracking clay soils and mitigation measures have been 
developed on this basis. Additional information regarding the preferred habitat of these species and potential 
impacts is provided in Appendix D. 

Of the 45 EVR species identified as potentially utilising preferred habitat within the proposed pipeline corridor, 18 
are considered to have the potential to be impacted by the proposed pipeline due to potential effects on preferred 
habitat, while one species, the Capricorn Yellow Chat, has the potential to be significantly impacted (refer to Table 
7.5.4).  A more detailed summary of each EVR species identified as potentially utilising habitat within the alignment 
of the proposed pipelines and potential impacts on these species is provided in Appendix D.  

Table 7.5.4  EVR Fauna Species Potentially Impacted by the Pipelines 

Common Name 

Scientific Name 
Status* Ecology and Distribution notes 

Potential 
Impacts 

Invertebrates  

Imperial Hairstreak 
(northern subspecies) 

Jalmenus evagoras 
eubulus 

VU 2 Brigalow is preferred food plant of larvae, and small 
strips of potential habitat for this butterfly are present 
at Faraday Rd (KP 52.1 – 53.1) and Bills Rd (KP123 
– 124). 

Habitat loss 
(Brigalow). 

Reptiles 
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Table 7.5.4  EVR Fauna Species Potentially Impacted by the Pipelines 

Common Name 

Scientific Name 
Status* Ecology and Distribution notes 

Potential 
Impacts 

Grey Snake 

Hemiaspis damelii 

EN 2 Reliant on logs and ground debris for shelter. 
Recorded from Rockhampton and Bajool areas, and 
potentially present in Eucalypt Woodland and 
Riparian Woodland habitats along the entire 
alignment. 

Trench fall. 

Fitzroy River Turtle 

Rheodytes leukops 

VU 1 and 2 Recorded in Fitzroy River and in Marlborough Creek 
near the alignment. 

Habitat loss (riffle 
zones in Fitzroy R 
and tributaries). 

Brigalow Scaly-foot 

Paradelma orientalis 

VU 1 and 2 Reliant on logs and ground debris for shelter. 
Recorded from the Stanwell and Marlborough areas 
close to the alignment, and potentially present in 
Brigalow remnants and Eucalypt Woodland along the 
entire route. 

Habitat loss 
(Brigalow, logs), 
trench fall. 

Yakka Skink 

Egernia rugosa 

VU 1 and 2 Ground-dwelling, reliant on logs and ground debris 
for shelter. Widespread but rare, potentially present 
in Eucalypt Woodland along the entire route. 

Habitat loss 
(logs), trench fall. 

Collared Delma 

Delma torquate 

VU 1 and 2 Ground-dwelling, reliant on rocks, logs and ground 
debris for shelter. Potentially present in Eucalypt 
Woodland and Brigalow remnants along the entire 
route. 

Trench fall. 

Dunmall’s Snake 

Furina dunmalli 

VU 1 and 2 Ground-dwelling, reliant on logs and ground debris 
for shelter. Potentially present in Eucalypt Woodland 
and Brigalow remnants along the entire route. 

Trench fall. 

Ornamental Snake 

Denisonia maculate 

VU 1 and 2 Poorly known, ground-dwelling, reliant on logs and 
ground debris for shelter. Recorded in Rockhampton 
area, and potentially present in Eucalypt Woodland 
and Riparian Woodland along the entire route. 

Trench fall. 

Golden-tailed Gecko 

Strophurus taenicauda 

R 2 Woodland-dependent arboreal lizard, potentially 
present in Ironbark Woodland and Brigalow remnants 
between KP0 and the Bruce Hwy.  

Trench fall. 

Short-necked Worm-
skink 

Anomalopus brevicollis 

R 2 Burrowing skink, dependent on rocks, logs and 
ground debris for shelter. Recorded in Stanwell and 
Rockhampton areas, and potentially present in 
Eucalypt Woodland and Open Forest and in Riparian 
Woodland along the entire route. 

Trench fall. 

Cooloola Snake-skink 

Ophioscincus 
cooloolensis 

R 2 Recorded at the Aldoga residue site near KP170, and 
potentially present in Open Forest habitats between 
Larcom Creek (KP166) and KP180. 

Trench fall. 

Southern Death Adder 

Acanthophis antarcticus 

R 2 Reliant on deep beds of leaf litter for shelter. 
Widespread but uncommon, recent serious 
population declines. Recorded close to the alignment 
at Marmo, and potentially present in Eucalypt 
Woodland, Open Forest and Riparian Woodland 
along the entire route. 

Habitat loss 
(vegetation and 
leaf litter), trench 
fall. 
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Table 7.5.4  EVR Fauna Species Potentially Impacted by the Pipelines 

Common Name 

Scientific Name 
Status* Ecology and Distribution notes 

Potential 
Impacts 

Yellow-naped Snake 

Furina barnardi 

R 2 Poorly known, but recorded from Gladstone area. 
Potentially present on much of the route in Eucalypt 
Woodland habitats. 

Trench fall. 

Birds 

Capricorn Yellow Chat 

Epthianura crocea 
macgregori 

CE 1  / EN 2 Recently recorded on Raglan Ck and 12 Mile Ck near 
proposed alignment, and potentially present in 
freshwater and tidally-influenced wetlands and 
lagoons with rank vegetation between Bobs Ck 
(KP105) and Raglan Creek (KP137). 

Habitat loss 
(wetlands, altered 
hydrology). 

Australian Painted 
Snipe 

Rostratula australis 

VU 1 and 2 Cryptic nomadic bird of shallow wetlands, nests on 
the ground in reeds close to water. Potentially 
present in wetland habitats along entire route, and 
especially between Bruce Hwy and Raglan Ck 
(KP101 – 137). 

Habitat loss 
(wetlands). 

Lewin's Rail 

Rallus pectoralis  

R 2 Cryptic, hides in thick vegetation around wetlands. 
Recently recorded near Rockhampton and 
Gracemere. Potentially present in wetland habitats 
along entire route, and especially between Bruce 
Hwy and Raglan Ck (KP101 – 137). 

Habitat loss 
(wetlands). 

Bats 

Eastern Long-eared Bat 

Nyctophilus timorensis 

VU 1 and 2 Dependent on tree hollows for roosting. Potentially 
present in Eucalypt Woodland, Open Forest and 
Riparian Woodland with hollow-bearing trees along 
the entire route. 

Loss of roost sites 
(tree hollows). 

Little Pied Bat 

Chalinolobus picatus 

R 2 Poorly known, but roosts in tree hollows and caves. 
Recorded at four locations between KP0 and KP176 
along alignment, and potentially present in Eucalypt 
Woodland, Open Forest and Riparian Woodland with 
hollow-bearing trees along the entire route. 

Loss of roost sites 
(tree hollows). 

1  Commonwealth listed (EPBC Act):  PE = Presumed Extinct; CE = Critically Endangered; EN = Endangered; VU = Vulnerable, CD 
= Conservation Dependent.      

  2  State listed (NC Act):  EN = Endangered; VU = Vulnerable; R = Rare.    

7.5.8.3 Matters of National Environmental Significance 
As outlined in Section 7.5.8.2, the Capricorn Yellow Chat was the only EPBC Act-listed species that was considered 
to have the potential to be significantly impacted from construction of the pipeline through the impacts to preferred 
habitat - rank vegetation surrounding lagoons and creeks. The Capricorn subspecies of the yellow chat was believed 
to occur only on Curtis Island near Gladstone, until two additional small populations were discovered in 2003-04 on 
the mainland in the 12 Mile Creek – Raglan Creek area of the Fitzroy River delta, and at Toorilla Plain north of 
Rockhampton. The habitat of the yellow chat is shallow saline and freshwater drainage lines connected to tidally 
influenced wetlands, including samphire and inundated sedgelands. Rank vegetation (thick sedges, rushes and 
grasses) surrounding freshwater lagoons provide shelter, while foraging takes place on adjacent exposed muddy 
substrates. Breeding has been recorded between October and February (Houston et. al., 2004, 2006). 
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Pipeline construction has the potential to impact on the yellow chat through direct disturbance causing birds to leave 
the site or reduce breeding activity (e.g. noise, dust or lights associated with construction activities) and physical 
disturbance of habitat (e.g. clearing of wetland vegetation upon which chats may be dependent) (Houston, 2006). 
Indirect impacts may also occur if control measures are inadequate during crossings of creeks due to erosion and 
sedimentation of downstream habitat or through loss of emergent vegetation upon which chats depend for food and 
shelter  

The hydrology of the area also appears to be an important factor to the chats breeding cycle and loss or reduction of 
downstream flows due to pipeline construction could seriously impact on yellow chat habitat through changes in 
productivity (providing the basis of food chains for breeding chats) or changes to vegetation structure and floristics 
upon which chats depend for shelter and nesting. Where sites are dependent on overland flows for inundation, there 
is potential for disturbance by small alterations in surface topography associated with pipeline infrastructure 
construction (trenches and access roads) and on-going pipeline maintenance requiring road access (Houston 2006).   

Upon completion of the field investigation, the pipeline route was revised to reduce the potential for impacts to the 
yellow chat. An additional field inspection of the proposed alignment corresponding to the potential habitat of the 
yellow chat was completed on the 3 August 2006, and involved Wayne Houston who has previously completed a 
number of surveys in this area (Houston et. al., 2004, 2006). As part of this investigation, confirmed and potential 
habitat associated with the pipeline alignment was identified. These habitats were categorised as: 

• High priority - defined as sites where breeding has been confirmed. 

• Medium priority – defined as sites where yellow chats have been observed but at which the breeding status is 
uncertain and few numbers were present. 

• Low priority – defines sites at which chats have not been found but have appropriate vegetation structure such 
as emergent sedges or grasses (e.g. key species supporting breeding listed above plus Typha, Carex and 
Eleocharis).    

As a result, an alternate alignment between KP 126 and KP 137 has been proposed, which moves the proposed route 
west which reduces the potential impacts on rank vegetation surrounding the lagoons and creeks and potential 
habitat for the yellow chat (refer to Figure 7.5.2). This alignment is upstream of all these high and medium priority 
sites but will disturb some low priority sites. 

Additional measures to reduce potential impacts on the yellow chat are presented in the special area plan for the 
wetland areas associated with the pipeline route in Section 14.8. 

7.5.9 Proposed Mitigation Measures 

The pipeline route has been selected to avoid or minimise (where avoidance has not been possible due to other 
constraints) impacts to protected vegetation and significant ecological communities. The pipeline alignment avoids 
all REs considered to be endangered and minimises the fragmentation of intact remnant vegetation as far as possible.   

The proposed mitigation measures to further reduce potential impacts on fauna species is summarised in Table 7.5.5 
(refer also to the draft EMPs contained in Section 14.8 for additional information). 
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Table 7.5.5  Proposed Fauna Mitigation Measures 

Issue 
No. 

Approximate 
KP 

Issue Mitigation and Rehabilitation Measures 

1 Full corridor Removal of mature 
vegetation 

The disturbance footprint will be a maximum of 35 m (and 50 m within the GSDA where more than 2 pipelines are 
being installed. 

2 Full corridor Fauna trapped in the 
open pipeline trench 

Trenching will occur progressively to minimise the period of time the trench is open and the length of open trench.  

Construction will be planned where practicable to take place in the coolest and driest months (i.e. May to 
September) when reptiles and amphibians are least active and when conditions are most favourable for minimising 
mortality in the trench.  

The open trench will be surveyed on a daily basis by qualified fauna spotters and handlers.  

Ramps and trench plugs with slopes of no greater than 50% (APIA, 2005) will be located at least every 500 m to 
assist escape for some species.   Cool insulated covers will be installed in the trench at regular intervals, as well as 
higher platforms where there is the potential for accumulation of water within the trench. 

3 Full corridor Clearing of preferred 
habitat for Brigalow 
Scaly-foot, Yakka 
Skink, Southern Death 
Adder, Grey Snake, 
Dunmall’s Snake and 
Golden-tailed Gecko 

The disturbance width within areas of Brigalow, Eucalypt Woodland or Cypress Pine Woodland will be limited to 
that necessary to enable the safe construction of the pipeline and clearing within these areas will be avoided as far 
as possible for access roads.  These areas will be avoided for workers’ villages, stockpile sites or any other 
construction related purpose.  Upon completion of construction, cleared timber will be respread over the easement, 
subject to landholder consent, to provide habitat for these species.  

 

4 Full corridor Clearing of hollow-
bearing trees and 
therefore potential 
roosting habitat for the 
Little Pied Bat, Eastern 
Long-eared Bat and 
common arboreal fauna 
species 

Clearing of trees that contain hollows will be avoided wherever practicable. Where such trees cannot be retained 
the hollow will be left on the ground adjacent to the cleared corridor, subject to landholder consent, to provide 
habitat for ground-dwelling fauna. 

5 102.5 – 103 Construction through 
wetlands and 
waterways on coastal 

These wetlands between the Bruce Highway crossing and Raglan Creek provide potential habitat for the Critically 
Endangered Capricorn Yellow Chat.  These wetlands are also potential habitat for a range of other EVR bird 
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Table 7.5.5  Proposed Fauna Mitigation Measures 

Issue 
No. 

Approximate 
KP 

Issue Mitigation and Rehabilitation Measures 

113, 118 

128, 129 

132.5, 134.0 – 
136 

and marine plains 
adjacent to Fitzroy 
River Delta 

species and Migratory and / or Marine protected birds. 

The pipeline route has been selected to avoid as far as possible, lagoons and wetlands and shallow saline and 
freshwater drainage lines connected to tidally influenced wetlands (refer to Figure 7.5.2) 

Additional surveys for the yellow chat will be undertaken during the detailed design phase, to further map potential 
habitat and assist in route refinement and determine the optimum time for construction that would result in the least 
impacts to the yellow chat and other water birds utilising the wetlands. 

A geotechnical investigation will be completed prior the design of the creek crossings within the area.  The 
crossings will be designed to ensure that there is no adverse impact on the hydrological regime of the wetlands and 
subsurface water flows within this area. 

A Special Area Plan (SAP) will be prepared for the section of the alignment between the Bruce Highway crossing 
(KP 101) and Raglan Creek (KP 136) focusing on the management of wetlands on the coastal plain within this area 
(refer to Section 14.8). 

6 0 – 2 

56 – 59.5 

71.0 – 71.5 

143 – 149 

167.5 – 171 

176 – 178 

Clearing of large and 
good condition Ironbark 
Woodland. Mixed Open 
Forest and Riparian 
Forest remnants 

The disturbance width within areas of Ironbark Woodland will be limited to that necessary to enable the safe 
construction of the pipeline and clearing within these areas will be avoided as far as possible for access roads.   

These areas will be avoided for workers’ villages stockpile sites or any other construction related purpose.   

Upon completion of construction, cleared timber will be respread over the easement, subject to landholder consent, 
to provide habitat for fauna. 

7 10.5 – 11 

71.5 – 72 

95– 96.5 

Clearing of Riparian 
Woodland and Forest 

Clearing of riparian vegetation will be kept to the minimum required to safely construct the pipeline and meet other 
environmental requirements (e.g. erosion control, spoil storage).   

Additional clearing for work areas at crossings will occur outside of the riparian area. 

Environmental issues will be considered in selecting the construction method for watercourse crossings (refer to 
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Table 7.5.5  Proposed Fauna Mitigation Measures 

Issue 
No. 

Approximate 
KP 

Issue Mitigation and Rehabilitation Measures 

146.5 – 147 Section 7.3.4).  

8 52 – 53 

123– 124 

Clearing of remnant 
Brigalow Woodland 

The width of disturbance will be minimised, where practical through these areas of remnant Brigalow Woodland 
(refer also to point 3). 

9 9, 10, 23, 27.5, 
28.5, 38, 45.5, 
47, 60.5, 62.5, 
67, 72, 85, 92, 
96, 105, 167 

Crossing of larger 
creeks and rivers 

Construction of creek crossings to be planned where practicable to take place during the dry season (May – 
September) to reduce impacts on aquatic fauna including platypus, freshwater fish and turtles. Waterholes will be 
avoided. 

Environmental issues will be considered in selecting the construction method for watercourse crossings (refer to 
Section 7.3.4). 

10 Full corridor Revegetating corridor 
(post construction) 

Where possible, native shrubs will be allowed to regenerate to reduce the barrier to fauna movement, especially by 
small ground-dwelling fauna. Subject to landholder consent, logs and hollow and dead timber will be respread 
across the disturbed areas within woodland and Brigalow fauna habitats. 

Bare vehicle tracks will be minimised following the rehabilitation of the corridor post- construction.   

11 Full corridor Mosquito breeding 
grounds 

Equipment and materials used during construction will be stored in a manner that prevents retention of water. 

Drainage systems will be protected during construction to prevent surface water retention wherever possible.  

Natural drainage patterns will be protected during construction where possible and reinstated immediately following 
construction.  
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7.6 Air 

7.6.1 Description of Environmental Values 

The Environmental Protection (Air) Policy 1997 (EPP Air) deals specifically with environmental values relating to 
quality of the air environment. These values relate to the suitability for life, health and well being of humans. The 
policy also specifies indicators and goals to protect identified environmental values for air and provides an 
assessment and management framework for Queensland’s air environment. The acceptable parameters for 
measurement of the various air contaminants are set out in Schedule 1 of the policy. 

There is a need to ensure that the construction and operation of the pipelines does not adversely affect the air quality 
of areas adjacent to the proposed alignment. In particular it is necessary to ensure that no unacceptable level of 
pollutants is generated in the vicinity of existing dwellings and/or residences by the construction or operation of the 
pipelines. 

Much of the pipeline route will be located in isolated rural areas. The majority of land use along the pipeline route is 
dominated by cattle grazing, with some areas of intensive cattle pasture. There are several areas however, where the 
pipelines will be constructed in proximity to existing residential dwellings and light industry. 

These types of land uses are unlikely to be affected by the types and extent of air emissions likely to occur from 
normal construction and operational activities associated with the proposed pipelines. Ecological impacts as a result 
of air emissions are also unlikely. 

7.6.2 Potential Impacts 

Based on proposed construction activities and the types of plant likely to be required for construction of the 
pipelines, the key activities with the potential to impact on the air quality of the project area are: 

• Construction earthworks, including stripping, trench excavation, backfilling and rehabilitation – fugitive dust 
emissions. 

• Movement of construction vehicles on unsealed tracks and roads – fugitive dust emissions. 

• Exhaust emissions from vehicles – gaseous emissions. 

The construction earthworks and associated vehicle movements are likely to generate dust that may become a 
temporary nuisance in dry, windy weather conditions. The potential impacts from dust generation during the 
construction period are not considered to have a significant long-term nuisance or ecological impact due to the 
temporary nature of the activities and the availability of a range of effective dust control measures. 

Exhaust emissions from vehicles associated with pipelines construction are considered to be of negligible 
significance in terms of environmental impacts due to the relative low number of movements when compared to 
total road traffic in the area. 

The potential for air quality impacts during the operational phase of the project is negligible. 

7.6.3 Proposed Mitigation Measures 

GPNL is committed to ensuring that air impacts to sensitive receptors are reduced to as low as reasonably practical. 
A range of mitigation measures have been developed as listed below (refer also to the draft EMPs contained in 
Section 14.8). 

To mitigate potential impacts, GPNL will: 
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• Consult and advise in advance any residents or landholders with the potential to be impacted by temporary 
construction dust emissions. 

• Ensure vehicles and machinery are fitted with appropriate exhaust systems and emission control devices and 
that systems for ensuring that such devices are maintained in good working order are in place for construction. 

• Water construction sites and access roads on an as required basis to minimise the potential for environmental 
nuisance due to dust. 

• Clearly define vehicle access routes to construction areas. 

• Regularly visually monitor dust emissions and increase the watering frequency during periods of high risk (e.g. 
high winds). 

• Reduce the potential for generation of bulldust through management and control e.g. watering, mulching 
cleared vegetation to provide a stable surface. 

• Repair access roads as necessary to original condition. 

• Avoid smoke generation by a strict no burning policy. 

• Minimising the extent and period of exposure of bare surfaces. 

• Restore the corridor promptly following construction to stabilise the disturbed surface and limit the potential 
for dust generation. 

7.7 Noise 

7.7.1 Description of Environmental Values 

The majority of the land intersected by the proposed pipelines is agricultural land, with some areas of industrial 
development. Densely populated areas have been avoided by the route selection process, although there is one 
known residence within 100 m of the proposed alignment and approximately 15 known residences between 100 m 
and 500 m from the proposed alignment.  

Appropriate environmental values to be enhanced or protected and the acoustic quality objective for the project have 
been determined based on Environmental Protection (Noise) Policy 1997 (EPP Noise). Environmental values in the 
EPP Noise comprise: 

• The well being of the community or a part of the community including its social and economic amenity; or 

• The wellbeing of an individual, including the individual’s opportunity to have sleep, relaxation and 
conversation without unreasonable interference from intrusive noise. 

The ‘acoustic quality objective’ is defined in the EPP Noise as: 

”the objective of achieving an ambient level of 55 dB(A) or less for most of Queensland’s 
population living in residential areas.” 

Ambient noise levels along the route between the mine site (KP 0) and the Rockhampton / Stanwell area (KP 80 
approx) are dominated by agricultural noise (e.g. vehicle and farm equipment movement) and some local traffic 
movement. Between Stanwell Energy Park and the GSDA, ambient noise levels will tend to be dominated by traffic 
noise associated with the Capricorn Highway, Bruce Highway and railway line, particularly where the pipeline route 
crosses and runs parallel with these transport corridors. Within the GSDA, noise levels will also be dominated by the 
transport corridors and industrial uses of the area. 

Background noise level measurement studies have not been undertaken for the pipelines component of the project 
due to the location of the pipelines and the nature of potential impacts. 
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7.7.2 Potential Impacts 

Potential adverse noise impacts are associated with the construction phase only. The primary construction activities 
with the potential to cause adverse noise impacts include: 

• Traffic movements associated with construction equipment and delivery of pipe and associated construction 
materials. 

• Blasting in rocky areas (if required). 

• HDD (if required). 

Blasting activities also have the potential to cause adverse vibration impacts associated with blast pressure. 

Pipeline construction activities will result in a temporary increase in noise levels within the immediate vicinity of 
the construction activity. A summary of noise levels of typical construction equipment associated with pipeline 
construction is presented in Table 7.7.1.   

Table 7.7.1 : Sound Power Levels of Typical 
Pipeline Construction Equipment 

Typical Plant Types Sound Power Levels dB(A) 

14g grader 
D6 dozer 
D7 dozer 
D8 dozer 
966 FEL 
20t excavator 
50t excavators 
1 4x4 crewcab 
572 side boom 
Weld rig 
Boring machine 
Bus (24 passenger) 

114 
116 
117 
118 
114.5 
108 
118 
85 
85 
115 
114 
114 

 

Taking into consideration the varying stages of construction and equipment requirements at any one time, noise 
levels will typically range from 70 – 80 dB(A) at a distance of 100 m and 44-55 dB(A) at a distance of 500 m, while 
construction activities are expected to be inaudible above background at a distance of 1-2 km (Air Noise 
Environment, 2002). As construction activities are continually moving forward along the pipeline route, the duration 
of these noise levels will be short term at a given location. Similarly, noise associated with traffic accessing the 
construction location will be short term as access routes will change as pipeline construction proceeds into new 
areas. 

In areas of rock, blasting or drilling may be required. It is also intended where feasible to directionally drill 
crossings of major roads, rail lines and some watercourses. Initial assessment of the route indicates that potential 
blasting or drilling locations are not associated with populated areas. 
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7.7.3 Proposed Mitigation Measures 

GPNL is committed to ensuring that noise impacts to sensitive receptors are reduced to as low as reasonably 
practical. A range of mitigation measures have been developed and are summarised below (refer also to the draft 
EMPs contained in Section 14.8). 

To mitigate potential impacts, GPNL will: 

• Liaise with the community regarding the likely timing and duration of noisy activities. 

• Schedule high noise events such as blasting for times of least impact to the local community and provide 
adequate community notice of any scheduled atypical noise events. 

• Carry out blasting in accordance with relevant state legislation. 

• Prepare a blasting plan, in consideration of potential air blast pressure and vibration and including mitigation 
measures, prior to commencement of blasting activities. 

• Ensure equipment is fitted with noise control devices. 

7.8 Hazard and Risk 

7.8.1 Overview 

Australia has an extensive network of high-pressure transmission pipelines traversing rural and urban areas. The 
operational hazards associated with a pipeline generally relate to the potential to rupture the buried pipeline resulting 
in a release of the pipeline contents. Based on existing stringent design and installation requirements and historical 
records of pipeline failure, the likelihood of pipeline rupture is very remote.   

7.8.2 Preliminary Risk Assessment Methodology 

A preliminary risk assessment for the pipeline aspects of the project was completed by consulting engineers GHD 
(refer to Appendix D for a full copy of the report). The risk assessment was qualitative and performed in accordance 
with the principles of AS/NZS4360:2004 Risk Management. The preliminary risk assessment was completed in a 
workshop format, involving a cross section of engineering, environmental and risk management personnel. Its 
methodology and results are discussed below. 

7.8.2.1 Hazard Identification 
The risk assessment workshop focussed on the primary risk associated with the operation of high pressure pipelines, 
which is the uncontrolled release of the contents of the pipeline. A brainstorming technique was used in the 
workshop to identify the key hazard events which may lead to an uncontrolled release, using pipeline threat 
categories identified in AS 2885:1997 Pipelines - Gas and Liquid Petroleum as guidewords. Although the pipelines 
will not transport gas, it was determined that similar threats would apply to a slurry and seawater pipeline (which 
will be operated at high pressure) as would apply to a high pressure gas pipeline. The key threat categories 
considered included: 

• Internal corrosion 

• Natural events 

• Operations 

• Maintenance 

• Design defects 
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• Material defects 

• Construction 

• Interference 

• External corrosion 

• Intentional damage. 

7.8.2.2 Risk Analysis 
Upon completion of the hazard identification, a risk assessment was completed on each hazard event identified. The 
risk analysis was undertaken using a risk matrix developed from AS/NZS 4360:2004 and HB 436:2004 (a 
companion document to AS/NZS 4360:2004 providing guidelines on determining risk matrices) using the following 
steps: 

• Estimating the impact on people, the environment and property should the hazardous event occur (i.e. the 
consequence) taking into consideration the location of the pipeline and sensitivity of the surrounding area 
(refer to Table 7.8.1). 

• Estimating how often the hazardous event is expected to occur (i.e. the likelihood/frequency) taking into 
consideration the location of the pipeline, likely above ground activities, and proposed control measures (refer 
to Table 7.8.2). 

• Determining the associated risk from the matrix where the likelihood row and consequence column intersect 
(refer to Table 7.8.3). 

Table 7.8.1  Consequence Guidelines 

Health and Safety Level 

 Onsite Offsite 

Environment 

 

Property 

($) 

1 No treatment required No impact Insignificant release <10K 

2 First aid required No treatment required but 
activity interrupted e.g. traffic 
congestion 

Onsite release contained 10K - 100K 

3 Medical treatment required, 
one person disabled 

First aid required Onsite release with large 
clean up 

100K - 1M 

4 Single fatality, small number 
of people disabled 

Medical treatment required, 
one person disabled 

Offsite release with short 
term impact 

1M - 10M 

5 Multiple fatalities, large 
number of people disabled 

Single fatality, small number 
of people disabled 

Offsite release with long 
term impact 

10M+ 

 

Table 7.8.2  Frequency Guidelines 

Level Frequency 
p.a. 

Description 1 Description 2 Description 
3 

Description 
4 

A >1 More than once per year   Highly likely Repeated 
incidents 

B 0.1 - 1 Once every 10 years to once 
per year 

  Likely Isolated 
incidents 

C 0.01 - 0.1 Once every 100 years to once 
every 10 years 

Approx once in the life 
of the facility 

Possible   
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Table 7.8.2  Frequency Guidelines 

Level Frequency 
p.a. 

Description 1 Description 2 Description 
3 

Description 
4 

D 0.001 - 0.01 Once every 1000 years to 
once every 100 years 

Approx once in the life 
of 10 facilities 

Unlikely   

E <0.001 Less than once every 1000 
years 

  Rare   

 

Table 7.8.3  Risk Matrix 

 Consequence* 

Likelihood 1 2 3 4 5 

A M H VH VH VH 

B L M H VH VH 

C L L M H VH 

D L L L M H 

E L L L L M 

VH - very high; H – high; M – medium; L - low  

Additional risk treatment actions were considered following risk rating determination. 

7.8.2.3 Results 
The proposed pipeline route traverses open country consisting of undeveloped areas or broadly farmed areas that are 
sparsely populated, where the area of the average allotment is generally greater than 5 ha. Areas of concern from a 
pipelines risk perspective include the following: 

• Wetlands and flood prone areas, where pipeline exposure may occur. 

• Pipeline crossings with roads, tracks, rivers, creeks, rail, power easement, water main easement, and existing 
gas pipeline where there is the potential for third party contact of the pipelines. 

• Industrial areas within the GSDA where there is the potential for third party contact with the pipelines. 

Activities or events that have the potential to impact on the integrity of the pipeline if appropriate risk controls are 
not in place include: 

• Exposure to tidal wetland causing corrosion to the pipeline. Tidal effects may cause erosion and subsequent 
resultant forces on the pipelines. 

• Rivers exposing the pipeline and causing external corrosion and possible floatation. 

• Erosion of river/creek beds. 

• Maintenance of roads and drainage ditches. 

• Earth movement caused by heavy vehicles on roads and tracks. 

• Railway maintenance, heavy rail traffic and potential for impact from train derailment. 

• Induced currents from the high voltage power lines. 

• Maintenance and installation of overhead power lines. 
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• Maintenance and installation of buried services. 

• Maintenance and establishment of stock and property fences. 

• General pastoral activities. 

The workshop concluded that based on the risk controls proposed in the pipeline design and construction, identified 
risks were at the lower end of the risk spectrum and rated as medium or low. There were no high or very high level 
risks identified. The majority of risks were driven by the potential environmental and business impacts of any 
potential incident and it was considered unlikely that a release would result in injury to the public or GPNL 
employees. As such, further quantitative risk analysis to produce risk contours was not considered warranted. 

A summary of the identified risks rated as medium are presented in Table 7.8.4. A full list of risks assessed, 
consequences and control measures considered is provided in Appendix D. 

Table 7.8.4  Risk Assessment as Medium or Higher 

Pipeline Threat 
Category 

Hazard Event / Cause Consequence Frequency Risk 

Slurry, 
Seawater & 
Residue 
Pipelines 

Interference Contact of pipeline by GPNL or 
other party, causing interference 
with or damage to the pipeline  

5 D M 

Slurry & 
Residue 
Pipeline 

Internal 
Corrosion 

Damage to the pipeline from 
erosion of the pipeline lining and 
wall by slurry material 

4 D M 

Seawater Internal 
Corrosion 

HDPE liner failure, exposing the 
pipeline to seawater service 

4 D M 

Slurry, 
Seawater 

Natural Events Damage to the pipeline from 
flooding over the pipeline route, 
inundation or fast flowing water 

3 C M 

7.8.3 Impact Mitigation 

GPNL proposes to design the pipeline in accordance with the relevant sections of AS 2885 Pipelines – Gas and 
Liquid Petroleum. This will ensure pipeline integrity equivalent to a natural gas pipeline. The specific control 
measures will be determined during the detailed design phase of the project and are likely to include the measures 
listed below. 

Physical and/or design measures will include the following: 

• Design checking and verification. 

• Conduct of a comprehensive corrosion analysis at the detailed design stage to ensure that induced currents are 
appropriately dissipated without causing hazards or corrosion. 

• Steel mill verification of pipe material in accordance with material specification. 

• X-raying of welds during construction. 

• Pressure testing during commissioning. 

• External coating of the pipeline in high risk areas to protect from corrosion. 

• Installation of cathodic protection measures e.g. induced current protection, earthing beds. 

• Installation of concrete slabs at road crossings where there is a higher risk of impact when cleaning drainage 
ditches by a grader. 
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• Remote monitoring of the pipeline pressure and/or flow to determine rapid changes and potential leaks. 

Procedural measures to be implemented include the following: 

• Regular pipeline coating integrity checks. 

• Installation of buried marker tape in areas at risk from excavation. 

• Marking of the entire pipeline route with signs. 

• On call service to provide accurate information on the location and nature of the pipeline for those undertaking 
any activity in the vicinity of the pipeline. 

• Regular patrols of the pipeline route to inspect the integrity of the pipeline route and identify any activities that 
may adversely impact on the integrity of the pipeline. 

• Regular liaison with the landowners, occupiers and infrastructure holders with regard to the above-ground 
activities and any future development plans. 

• Mutually agreed work procedures for any maintenance work on other buried or above ground infrastructure 
intersected by the pipeline route. 

Details of GPNL’s approach to safety management, including details of the proposed safety management system for 
the project is provided in Section 13. 

7.8.4 Further Risk Assessment 

A risk assessment in accordance with AS 2885.1 – 1997 Pipelines - Gas and Liquid Petroleum. Part 1 - Design and 
Construction and SAA HB105 - 1998 Guide to pipeline risk assessment in accordance with AS 2885.1, will be 
completed as part of the detailed design phase of the project. This risk assessment will focus on: 

• Confirming and further identifying potential threats to the integrity of the pipeline associated with the location 
of the pipeline and current land use (location analysis) and generic threats listed within AS 2885. 

• Confirming and further identifying the potential consequence of a loss of integrity of the pipeline and assessing 
the risk. 

• Applying the design and operation/maintenance requirements of AS 2885.1 to reduce (to an acceptable risk 
level) threats that can be controlled by design/procedures. 

• Reassessing the risks to determine acceptability and identifying any additional control measures required. 

 

 


