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Agricultural land classes

Good quality agricultural land 
(classes A, B, C1)

âââââââââââââââââââââââââââââââââââââââââââââââââ Main line valve (MLV)

Mainline pipeline alignment (RevE)

    Supplied by Origin Energy 22/07/2011

Condabri lateral pipeline alignment (RevD)

    Supplied by Origin Energy 30/05/2011

Woleebee lateral pipeline alignment (RevC1)

    Supplied by Origin Energy 10/12/2010
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Major Towns, Main Roads

     Department of Main Roads 2009

Railway

     Derived by WorleyParsons (based on 250k topography)

     Commonwealth of Australia (Geoscience Australia) 2009

NCAPLNG proposed sections 

    Supplied by Origin Energy 19/11/2010

Native Title Claims

    National Native Title Tribunal (2010) extracted in November 2010

Historical Native Title Claims

    Supplied by Origin Energy 10 /09/2009

SOURCE INFORMATION

Reservoir

Cadastre Native Title Claim Areas

Iman People 2 (QC97/55)

Mandandanji People (QC08/10)

Port Curtis Coral Coast (QC01/29)

Wulli Wulli People (QC00/07)

Barunggam People (QC99/5) (dismissed)

Gangulu People (QC97/36) (de-registered)

Western Wakka Wakka (QC99/004)
(de-registered)

Main gas pipeline

NCAPLNG pipeline

Kilometre point (10km interval)"""""""""""""""""""""""""""""""""""""""""""""""""

âââââââââââââââââââââââââââââââââââââââââââââââââ Main line valve (MLV)

Mainline pipeline alignment (RevE)

    Supplied by Origin Energy 22/07/2011

Condabri lateral pipeline alignment (RevD)

    Supplied by Origin Energy 30/05/2011

Woleebee lateral pipeline alignment (RevC1)

    Supplied by Origin Energy 10/12/2010
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Cadastre

     Supplied by Origin Energy 09/09/2010

Major Towns, Main Roads

     Department of Main Roads 2009

Railway

     Derived by WorleyParsons (based on 250k topography)

     Commonwealth of Australia (Geoscience Australia) 2009

NCAPLNG proposed sections 

    Supplied by Origin Energy 19/11/2010

Groundwater Bore Locations

     Department of Environment and Resource Management 2009

SOURCE INFORMATION

Reservoir

Cadastre

DERM groundwater bore

Registered groundwater bore

Proposed Infrastructure

Main gas pipeline

NCAPLNG pipeline

âââââââââââââââââââââââââââââââââââââââââââââââââ Main line valve (MLV)

Kilometre point (10km interval)

Mainline pipeline alignment (RevE)

    Supplied by Origin Energy 22/07/2011

Condabri lateral pipeline alignment (RevD)

    Supplied by Origin Energy 30/05/2011

Woleebee lateral pipeline alignment (RevC1)

    Supplied by Origin Energy 10/12/2010



BRISBANE   1444 ALL ROCKHAMPTON   3254 ALL 

BRISBANE   1515 ALL ROCKHAMPTON   3324 ALL 

BRISBANE   1516 ALL ROCKHAMPTON   3325 ALL 

BRISBANE   1587 ALL ROCKHAMPTON   3396 ALL 

BRISBANE   1659 ALL ROCKHAMPTON   3397 ALL 

BRISBANE   1731 ALL ROCKHAMPTON   3252 ALL 

BRISBANE   1803 ALL    
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Appendix 3 Property descriptions 



Lot and Plan Tenure Lot and Plan Tenure Lot and Plan Tenure Lot and Plan Tenure 

24AU146 LL 79PM180 FH 24RN1599 FH 201SP116496 FH 

4AU106 LL 77PM180 FH 3SP217657 FH 3SP101558 LL 

12AU174 FH 72PM102 FH 13CTN301 FH 4RP620657 FH 

2AU97 LL 71PM102 FH KSP157662 EA 140SP122252 LL 

1AU132 FH 102PM111 FH BRP618836 EA 2SP157677 FH 

10FT111 LL DAP8777 LL 12CTN301 FH ARP610585 EA 

7FT956 LL 56PM128 FH 25CTN406 RE 45RP894241 FH 

6FT111 LL 55PM97 FH 412CL40158 FH 2SP108915 FH 

1FT956 LL 54PM130 FH 12SP199383 FH 1SP108915 FH 

93FT584 FH 127PM835085 LL 13SP200915 FH 86DS636 FH 

3FT343 LL 2RP617605 FH 1RP616641 FH 1MPH14076 FH 

2FT986 LL ARP609401 EA 31SP122298 LL 3MPH14076 FH 

4FT775 LL 10PM211 FH 7RP609065 FH 2DS725 FH 

3FT267 FH 9PM126 FH 23CTN1233 FH 12DS254 FH 

1FT950 FH 7PM213 FH 19CTN345 FH 1MPH2893 FH 

7FT840 LL 1RP811956 FH 18CTN344 FH 137FTY1831 SF 

5RP882887 FH 140RN742 FH 1RP606302 FH 1RP612108 FH 

4064SP149056 LL 7RN742 FH 17CTN344 FH 3RP613702 FH 

1SP149056 SL 9RP908205 FH 1RP865974 FH 40DS289 FH 

1DW63 LL 19RN348 FH 16CTN344 FH 4SP228454 FH 

23DW516 LL 34RN350 FH 218CL4081 FH 3SP228454 FH 

2DW556 LL ARN1288 EA 217CL4081 FH 23RG639 FH 

3DW464 LL 36RP618026 FH 1CL4032 FH 

1DW500 FH 48RN350 FH 269CL4095 FH 

1CP905375 FH 161SP119232 LL 477CL40223 FH 

6DW34 LL 63RN1330 FH 219CL40301 FH 

1RP619403 FH 64RN373 FH BRP621007 EA 

2RP619403 FH 77SP163782 FH 6CTN812615 FH 

20SP100500 FH 84RN426 FH 4RP860093 FH 

1RL6342 LL 83RN426 FH 49CTN512 FH 

11DW446 FH 1RP616095 FH 48CTN512 FH 

9DW19 FH 1RP618390 FH 479CL40215 FH 

4DW43 FH CRP619509 EA BRP612792 EA 

5DW390 FH BRP615792 EA 524CL40243 FH 

23PM78 FH NSP115215 LL 525CL40243 FH 

20CP881491 FH 170FTY1843 TR 67CL40347 FH 

15PM176 FH 122SP108702 LL CSP157647 EA 

11PM91 FH 8RN1580 LL 3RP801363 FH 

12PM91 FH 14RN1347 LL 9SP200837 FH 

7PM91 FH 15RN1352 LL ARP620692 EA 

2PM91 FH AAP13983 LL 8SP200847 FH 

85PM179 FH 4RN903 FH BRP614042 EA 

76PM180 FH 10RN52 FH ESP114464 EA 
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Appendix 4 Greenhouse gas emissions estimation 
methodology 



Appendix 4 – Greenhouse gas emissions estimation methodology   

 

 

GHG emission factors

Scope 1 GHG emission factors (other than land clearing) 

Scope 1 GHG emissions for the construction and the operations of the gas pipeline are estimated 

using the default GHG emission factors given in the National Greenhouse Accounts Factors (DCC 

2009a). 

GHG emission factors for estimating the quantities of GHGs are expressed in terms of the quantity of 

a GHG per unit of pipeline length (e.g. t CO2-e/km) or per unit of energy consumed (kg CO2-e/GJ). 

The GHG emissions associated with CSG leakage from the gas pipeline are estimated using NGA 

Factors, where the factor (t CO2-e/pipeline km) is multiplied by the length of the pipeline to give the 

scope 1 GHG emissions. In practice gas leakages from pipelines are extremely small, and this 

estimation method is likely to provide an overestimate. 

The method for estimating GHG emissions from diesel combustion is to multiply the volume (in 

kilolitres or kL) of diesel combusted by the energy content of the diesel (GJ/kL). The product is in units 

of energy (GJ) which is in turn multiplied by the GHG emissions factor (kg CO2-e/GJ). Scope 1 GHG 

emission factors for combustion of diesel fuel, and for fugitive source, were obtained from the NGA 

Factors (DCC 2009a). 

Table 1 summarises the GHG emissions factors used for estimating the scope 1 GHG emissions 

arising from gas pipeline related activities.  

Table 1 Default GHG emission factors from National Greenhouse Accounts factors 

Emission source Energy content Emission factor (kg CO2-e/GJ)

  CO2 CH4 N2O Total 

Scope 1 diesel combustion - stationary 38.6 GJ/kL 69.2 0.1 0.2 69.5 

Scope 1 diesel combustion - transport 38.6 GJ/kL 69.2 0.2 0.5 69.9 

Scope 3 diesel combustion – transport and 

stationary  

38.6 GJ/kL - - - 5.3 

 Emission factor (t CO2-e/pipeline km) 

CSG fugitive emissions in pipeline - 0.02 8.7 - 8.72 



Appendix 4 – Greenhouse gas emissions estimation methodology   

 

 

Scope 1 GHG emissions factors for land-clearing 

Figure 1 maps out the steps used to estimate the GHG emissions due to land clearing. 

Figure 1 Methodology used to assess GHG emissions due to land-clearing 

The first step in the assessment process was to establish the basic parameters of the FullCAM model 

(DCC 2009c). These included the time span and the tree yield formula (this governs the production of 

new trees). A mixed multi-layer forest plot type was assumed because of the transition from forest to 

cleared land. 

The spatial data was then examined, including maps of the regional ecosystems and the mapping of 

the possible sites for the infrastructure associated with the gas pipeline. This included land clearances 

associated with the infrastructure. 

Spatial point data co-ordinates were used to download specific information on a site from the 

Department of Climate Change server. This data included: soil, forest biomass, forest productivity 

index, rainfall, temperature, evaporation data, forest topsoil moisture deficit, and tree-species groups 

for the specified location. The model was run for various locations representing different regional 

ecosystems and vegetation clearances associated with the gas pipeline infrastructure. Results were 

obtained in tonnes of carbon per hectare (t CO2-e/ha). 

The mass of carbon for the vegetation in each site (i.e. tonnes carbon per hectare or t C/ha) was 

calculated in the model runs. The results from each model run were averaged according to the 

regional ecosystem or infrastructure clearance. This established a GHG emissions factor for each 

type of vegetation. The emissions factor was then converted from a carbon basis (t C/ha) into a 

carbon dioxide equivalent basis (t CO2-e/ha). 

The derived GHG emission factors were multiplied by the total area to be cleared for each regional 

ecosystem and/or vegetation clearance associated with an infrastructure development.  

GHG emission factors were estimated for each regional ecology type using the FullCAM model as 

described above. Variations in the GHG emission factors result from the wide range of vegetation 

types within the gas pipeline. The GHG emission factors obtained apply to the South Brigalow IBRA 

(Interim Biogeographic Regionalisation of Australia) region. 

The GHG emissions associated with each regional ecosystem or vegetation type were then summed 

to give the total GHG emissions associated with land clearing. 

 

Establish model 

Assess data 

Execute model Establish emissions 

factors 

Apply emissions 

factors 
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Appendix 5  Soil management procedure 
 



 
Soil Management Parameters – APLNG Main Pipeline Development (non- ASS area) 
Soil 
management 
Group  

Soil Group 
Classification* 

Soil Characteristics 
(grouped) 

Example 
profile  

Corridor 
Stripping 
Parameters** 

Topsoil (A horizon) stripping 
depth (mm)  

Subsoil Management*** Erosion management Reinstatement Parameters Other issues/ comments 

A 1(b);1(c) Shallow 
stony/skeletal soils 
(includes rock 
outcrop) 

Refer Plate 1 Type 1  
Trench and assoc. work area: 
shallow trimming of surface material 
(depending on extent of 
rock/’floaters’) 
 
Traffic/pipe handling area:  No 
stripping in most circumstances. 
Minimal surface trimming may be 
acceptable given absence of 
excessive surface stone 

 
Reinstatement of horizon layers 
desirable; avoidance of exposure of 
sodic layers (commonly present in soils 
of sedimentary origin) 

 
Generally located in moderately 
steep to steep areas (ie >10% 
slope); intensive erosion control 
works required 

 
Maximise cover of stony material to 
improve erosion protection; requirement 
for light tyning using a chisel plough 
(pre or post reinstatement of cover) will 
depend on stone content 
 
Fertiliser application****: complete 
fertiliser (NPK and micro- nutrients) with 
low application rate 

 
For smaller lateral pipelines with 
smaller construction traffic, no 
stripping in traffic/ pipe handling area 
may be appropriate. Use of  
mulching following reinstatement 
important for steeper slopes (given 
original prevalence of woody 
vegetation cover) 

a:  
2(b),2(c), 3(a), 
3(c)(part) 

Shallow texture 
contrast soils and 
shallow earths ***** 

Refer Plate 2 Type 2  
Trench and assoc. work area: strip 
full topsoil depth (average 100mm) 
 
Traffic/pipe handling area: strip 
depth generally 25 – 150 
mm(average 75mm); retain a 
minimum topsoil cover depth of 
50mm over subsoil; minimal surface 
trimming only for topsoil depths < 
50mm 

 
Reinstatement of subsoil horizon layers 
desirable; extreme care required with 
avoidance of exposure of sodic layer; 
may require treatment by the addition of 
gypsum/ dolomite prior to reinstatement 
of topsoil (see rates of application) 

 
Areas of highest erosion risk, 
especially where slopes exceed 
5%; prone to tunnel erosion 
especially near drainage lines; 
intensive erosion works required 

 
Shallow tyning of exposed soil surface  
in traffic/ pipe handling area prior to 
topsoil reinstatement plus final shallow 
tyning of full width once topsoil 
reinstated 
 
Fertiliser application:  complete fertiliser 
(NPK and micro- nutrients) with 
moderate application rate 

 
For smaller lateral pipelines with 
smaller construction traffic, no 
stripping in traffic/ pipe handling area 
may be appropriate. Use of  
mulching following reinstatement 
important for steeper slopes (given 
original prevalence of woody 
vegetation cover) 

B 

b:  
2 (a),2(d) 

Medium to deep 
texture contrast soils  

Refer Plate 3 Type 3  
Trench and assoc. work area: strip 
to full topsoil depth (average 
300mm) 
 
Traffic/pipe handling area: strip 
depth 150 – 300+mm (average 
250mm); retain a minimum topsoil 
cover depth of 50mm over subsoil 

 
Reinstatement of subsoil horizon layers 
desirable; extreme care required with 
avoidance of exposure of sodic layer; 
may require addition of gypsum/ 
dolomite prior to reinstatement of 
topsoil (see rates of application).  
 

 
Mainly lower sloping areas (0-3%); 
greatest risk is near drainage lines 
with tunnel erosion 

 
Tyning (chisel ploughing) of exposed 
soil surface  in traffic/ pipe handling 
area prior to topsoil reinstatement plus 
final tyning of full width once topsoil 
reinstated 
 
Fertiliser application:  complete fertiliser 
(NPK and micro- nutrients) with 
moderate application rate 

 
Use of  mulching following 
reinstatement important for steeper 
slopes (given original prevalence of 
woody vegetation cover) 

C 1(a), 3(b), 3(c) 
(part), 4(a,b,c) 

Non-cracking clays 
and medium/deep 
earths/gradational 
soils 

Refer Plate 4 Type 3  
Trench and assoc. work area: strip 
full topsoil depth of 100 to 300+ mm 
(average 200mm); May require 
separate stripping/stockpiling of 
upper subsoil (typically to around 
750mm depth) material from lower 
(and possibly sodic) subsoil, 
especially in GQAL Class A. 
 
Traffic/ pipe handling area: strip 
topsoil 50 – 300+ mm(average 
150mm) 

 
Reinstatement of horizon layers- 
segregation of differing subsoil layers 
critical in Class A GQAL area and 
desirable in other areas; reinstate 
separate subsoil stockpiles to replicate 
original profile; some clays may require 
treatment by addition of 
gypsum/dolomite prior to  reinstatement 
of topsoil 

 
Generally lower erosion risk; 
standard erosion control measures 
required 

 
Tyning of exposed soil surface  in 
traffic/ pipe handling area prior to 
topsoil reinstatement plus final tyning of 
full width once topsoil reinstated; 
deeper earths and clays may benefit 
from shallow ripping  
 
Fertiliser application:  mainly N and P 
fertiliser at moderate application rate 
 
 

 
As above 

a:  
5 (a,b,c) 

Grey/brown/dark 
cracking clays 

Refer Plate 5 Type 4  
Trench and assoc. work area: strip 
full topsoil depth (typically 50 to 
100mm); Separate 
stripping/stockpiling of upper subsoil 
(typically to around 750mm depth) 
material from lower (and possibly 
sodic) subsoil required in GQAL 
Class A and desirable in GQAL 
Class B. 
 
 
Traffic/ pipe handling area: 0-50 
(average is minimal surface 
trimming only) 

 
Reinstatement of horizon layers- 
segregation of differing subsoil layers  
critical and required in Class A GQAL 
area; extreme care required with 
avoidance of exposure of sodic layer 
(where present); reinstate separate 
subsoil stockpiles to replicate original 
profile; may require addition of gypsum/ 
dolomite prior to reinstatement of 
stripped surface material (see rates of 
application)  

 
No special erosion issues as long 
as subsoil reinstated as per 
original profile; permanent earth 
banks to be avoided due to soil 
cracking characteristic (should be 
removed once stabilised) 

 
Moderately deep tyning or ripping 
required following reinstatement of full 
profile. 
 
Fertiliser application:  mainly N and P 
fertiliser at moderate application rate 
(will depend on cropping status) 
 

 
Will require highest degree of 
management to maintain agricultural 
value. 

D 

b:  
5 (b(m)) 

Gigaied soils: 
Grey/brown/dark 
cracking clay with 
melonhole surface 
(measures here 
relate to pronounced 
melonhole formation) 

Refer Plate 6 Type 5  
Trench and assoc. work area: will 
depend on degree of melonhole 
formation; typically no topsoil 
stripping possible but segregation of 
surface and near-surface material 
(to 500mm) from probable deeper 

 
Reinstatement of horizon layers 
desirable however may be difficult to 
achieve; application of 
gypsum/dolomite to all backfilled soil 
likely to be necessary 

 
No substantial erosion issues; 
permanent earth banks to be 
avoided due to cracking  and 
shrink/swell characteristic 

 
Shallow to moderately deep ripping 
required following reinstatement of full 
profile. 
 
Fertiliser application:  mainly N and P 
fertiliser at moderate application rate 

 
Level of management will depend on 
melonhole expressions (depth and 
extent) 



 

                
Plate 1                                                      Plate 2                                                     Plate 3                                         Plate 4                                          Plate 5                                           Plate 6 

 

*  refer APLNG EIS Vol 5 Attachment 6 for soil classifications used for mapping 
**  refer cross-sections for stripping requirements for each type – actual stripping depths to be confirmed from field pre-construction investigation 
***  management of excess spoil material to be described in Soil Management Section of construction EMP; gypsum/ dolomite application rates to subsoil (and clay surface soils) typically 2.5 to 5 t/ha disturbed area 
**** based on rehabilitation with pasture species; native revegetation application requirements to be defined separately in construction EMP  
*****  shallow refers to A horizon < 20cm depth; also assumes all texture contrast soils have a sodic subsoil with dispersion rating of 1 to 3 

 
 

sodic subsoil required 
 
Traffic/pipe handling area: No 
stripping in most circumstances.  
Minimal surface trimming may be 
appropriate where undulation minor 
or previously levelled for agricultural 
activities 
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