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5. Regional flooding investigation

5.1 Existing catchment description

There are a number of catchments and associated river systems which the gas fields study area
intersects.

The Condamine River is a major tributary of the Darling River, located in the upper Murray-Darling
catchment. Its boundaries to the east and north are formed by the Great Dividing Range,
approximately 1,400m above sea level, near Toowoomba and Warwick. Its southern boundaries
comprise the much lower Herries Range, which is approximately 800m above sea level. The western
boundaries comprise the Dogwood Creek sub-catchment which flows into the Condamine River,
where it becomes the Balonne River.

The Dawson River catchment is a sub-catchment of the Fitzroy Basin. It has a total area of about
50,800km? and is bordered by the Auburn, Calliope, Ulam and Dee Ranges to the east. The Great
Dividing Range lies to the west and south, and the Lynd and Canarvon, Expedition and Bigge ranges
to the north west (Telfer 1995). The south western headwaters of the Dawson River flow easterly
through relatively narrow valleys until about the Nathan Gorge constriction. From there the channel
alters direction, flowing north, with a gradual downstream broadening of the valley to wide alluvial
plains.

The Border Rivers catchment is located on the Queensland — New South Wales (NSW) border and
covers about 50 000 km®. The south eastern headwaters border the Great Dividing Range in NSW,
whereas the north west headwaters border the southern section of the Condamine River catchment
near Millmerran.

5.2 Hydrologic model development

Eight separate XP-RAFTS hydrologic models were developed for use in this investigation. These
models were used to predict peak flow rates within the gas fields for each design rainfall event
investigated as part of this analysis. This includes the 10, 20, 100 and 500 year Average Recurrence
Interval (ARI) design rainfall events.

Model input data, parameters and all assumptions for the hydrologic models created for this study are
detailed below in Sections 5.2.2 to 5.2.7.
5.2.1 Tenement hydrologic models

Catchment size and model descriptions for each XP-RAFTS model developed for this study are
summarised in Table 5.1.
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Table 5.1 Hydrologic Model Details

Total
Model name catchment  No of sub-
. Remarks
(Refer figure 3-1) area catchments
(km2)
EPP606N 956 48 Model catchment covers part of tenement
(Horse Creek & adjacent systems) EPP606 flowing north into Fitzroy River

Model catchment covers part of tenement

EPP606S ) . .

584 16 EPP606 flowing south into Condamine-
(Yuleba Creek) .

Culgoa Rivers
EPP663 1.498 31 Model catchment covers tenement EPP663
(Weir River & Western Creek) '
EPP692/EPP973 5 065 90 Model catchment covers tenement EPP692,
(Dogwood Creek & Dulacca Creek) ' EPP973 and Northern EPP702 (See note 1)
EPP972 779 18 Model catchment covers tenement EPP972
(Tchanning Creek)
PL209 490 12 Model catchment covers tenement PL209
(Woleebee Creek)
PL226 See note 2
) ) 24,916 125

(Condamine River)
SEP692 Model catchment covers tenement SEP692

202 18

(Kogan Creek)

Note 1 Dulacca Creek is a western side tributary of Dogwood Creek Catchment which joins Dogwood Creek at a location some
45 km downstream of Gil Weir.

Note 2 The set up of PL226 hydrologic model was based on the Condamine River XP-RAFTS model previously prepared for the
“Flood Investigation for Talinga Coal Seam Gas Development” (WorleyParsons, 2008). The model represents the largest
catchment within the study area and has undergone minor modification to enable prescriptive modelling of the gas fields study
area. This includes increased sub catchment detail within discrete areas of the lower model, and extension of the model further
downstream.

5.2.2 Rainfall data

The design rainfall Intensity-Frequency Duration (IFD) data for the 10, 20, 100 and 500 year ARI
design storm events were derived based upon the procedures outlined in Book 2 of Australian Rainfall
and Runoff (AR&R 2001). As the overall gas fields study area and associated tenements cover a
significant area, a unique IFD dataset was created for use in each of the different hydrologic models
covering the respective tenement/catchment areas.

IFD datasets created for this study are included in Appendix A. Table 5.2 summarises the different
parameters used to create the IFD datasets, whilst Figure 5.1 shows the location of the different
hydrologic models.

Table 5.2 IFD data for respective hydrologic models
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Hydrologic model ID

2 yr ARl intensities

50 yr ARl intensities

Skewness and

(Refer Figure 3-1) (mm/hr) (mm/hr) geographical factors
EPP606N %, = 40.72 1, =71.20 Skewness
(Horse Creek & adjacent G=0.22
systems) 2|, =5.78 %0,,=10.75 Geographical Factor
F,=4.24
%l = 1.44 7, =2.96 Fso = 16.61
EPP606S %1, = 40.46 01, =70.74 Skewness
(Yuleba Creek) G=0.23
%, =5.72 11, = 10.68 Geographical Factor
F,=4.24
%= 1.41 P17, =2.95 Fso = 16.57
EPP663 %, =34.72 1, = 60.07 Skewness
(Weir River & Western G=0.32
Creek) 2|, =5.28 %01, =10.04 Geographical Factor
Fz =4.33
%72 = 1.40 )7, =2.63 Fso = 16.65
EPP692/EPP973 %, =39.32 01, = 67.41 Skewness
(Dogwood Creek & Dulacca G =0.26
Creek) %, =5.97 %11, = 10.50 Geographical Factor
Fz =4.28
%7, = 1.48 172 =2.99 Fso = 16.75
EPP972 %, = 40.12 01, = 70.05 Skewness
(Tchanning Creek) G=0.24
%l,=584 %01, =10.57 Geographical Factor
Fz =4.26
%, = 1.48 P17, =2.99 Fso = 16.64
PL209 %, = 40.30 01, =70.10 Skewness
(Woleebee Creek) G=0.24
%, =5.91 112 = 10.62 Geographical Factor
Fz =4.26
%7, = 1.50 17, = 3.00 Fso = 16.71
PL226 %, =38.0 1, = 65.0 Skewness
(Condamine River) G=0.27
’l,=58 0.,=104 Geographical Factor
Fz =4.29
%72 = 1.50 1., =2.93 Fso = 16.75
SEP692 %, = 36.06 1, = 61.31 Skewness
(Kogan Creek) G =0.29
%, =5.41 112 =10.19 Geographical Factor
F,=4.31
%7, = 1.43 P17, =2.82 Fso = 16.76

Note: ARI is the Average Recurrence Interval in years of a design rainfall event (100 Year ARI = 0.01 Average Exceedance

Probability).
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5.2.3 Areal reduction factors

The derived rainfall intensities presented in Table 5.2 from AR&R Book 2 (2001) are applicable strictly
to a point only. The relevant rainfall intensity cannot reasonably be maintained over the large
catchment areas represented by each of the hydrologic models. As such, it is typical practice to adjust
point rainfall through the use of areal reduction factors (ARF) according to the catchment size of each
of the hydrologic models as presented in Table 5.1. These ARF factors typically reduce the flow in
large catchments. The ARF values are derived from the Depth-Area Ratio Curves shown in Figure 1.6,
AR&R Book 2 (2001) for a catchment size up to 1,500 km®. The ARF values, shown in Table 5.3 are
then applied to adjust the rainfall intensities for each ARI event and storm duration. However there
was a different approach taken to the hydrologic models representing tenement EPP606 (EPP606N
and EPP606S).

The project facilities proposed for tenement EPP606 are located in detached local sub catchments at
the upper reaches of the respective Dawson and Balonne River sub-basins. Applying ARF to the
catchment rainfall based on entire catchment areas would produce reduced flows and hence was not
considered appropriate for the hydrologic investigation for EPP606. As such, the design point rainfall
(without ARF) have been adopted for the hydrologic models representing the separate sub-basins in
tenements EPP606. This ensures design flows predicted by the hydrologic models established for
these separate catchments are representative.

Table 5.3 Areal reduction factors for catchments < 1,500km2

Hydrologic model

Storm
duration EPP EPP EPP EPP PL SEP

(hrs)
606N 606S 663 972 209 692
6hr n/a n/a 0.84 0.87 0.89 0.93
9hr n/a n/a 0.86 0.89 0.91 0.95
12hr n/a n/a 0.87 0.90 0.92 0.96
18hr n/a n/a 0.89 0.91 0.93 0.96
24hr n/a n/a 0.91 0.93 0.94 0.96
36hr n/a n/a 0.92 0.94 0.95 0.97
48hr n/a n/a 0.93 0.94 0.95 0.97
72hr n/a n/a 0.93 0.94 0.95 0.97

Since the catchment sizes for the Dogwood Creek & Dulacca Creek (EPP692/EPP973) and
Condamine River (PL226) hydrologic models are much greater than 1,500 km2, the Depth-Area Ratio
Curves in Book 2, AR&R (2001 edition) are not suitable to be used to derive a representative ARF
value set for the catchments. As such, the ARF values for these two catchments are derived from the
formulae for calculating ARF for large to extreme events as detailed in page 58, AR&R Book 6 (2001).
The formulae provided in Book 6 have no catchment area limitation.
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In these cases, the calculated ARF values were then applied to adjust the rainfall intensities for each
Average Recurrence Interval (ARI) and storm duration. The resulting modelled flows were compared
with a flood frequency analysis in Section 5.4.1 for all design events. The flood frequency analysis
was derived from the historic flood records obtained from the gauging stations in these two
catchments. It is noticed that the formulae provided in Book 6 have a tendency to overestimate the
ARF values for smaller events. As such, the calculated ARF values for these two catchments have
been slightly adjusted so that a best fit of the modelling results to the recorded catchment flows could
be achieved.

As the peak flows compared favourably with the flood frequency analysis results, the ARF values
adopted for the XP-RAFTS models established for the Dogwood Creek and Condamine River
Catchments are considered appropriate and representative. Table 5.4 presents the adopted ARF
values for these two catchments.

Table 5.4 Areal reduction factors for catchments > 1500km?

Hydrologic model

Storm EPP692/EPP973 PL229

duration (hrs) Up to 100vr ARI f A
o r or
p y 500 yr ARI

EPP692 and All Up to 100yr ARI 500 yr AR
Events for EPPG73 (=" 0920n1Y)

12hr 0.82 0.75 0.81 0.7
18hr 0.85 0.75 0.82 0.7
24hr 0.89 0.75 0.82 0.7
36hr 0.90 0.75 0.82 0.7
aghr 0.90 0.75 0.82 0.7
72hr 0.90 0.75 0.82 0.7
5.2.4 Design rainfall temporal patterns

The design rainfall temporal patterns used for the respective contributing catchments to the tenement
areas are presented in Table 5.5.

Table 5.5 Rainfall temporal pattern

Hydrologic model River basin division Temporal pattern
(Refer Figure 3-1)

EPPG606N North-East Coast Division Standard ARR Zone 3 Pattern
(Horse Creek & Adjacent (Fitzroy River)

Systems)

EPP606S Murray-Darling Division Standard ARR Zone 2 Pattern
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Hydrologic model River basin division Temporal pattern

(Refer Figure 3-1)

(Yuleba Creek)

(Condamine-Culgoa Rivers)

EPP663
(Weir River & Western
Creek)

Murray-Darling Division
(Condamine-Culgoa Rivers)

Standard ARR Zone 2 Pattern

EPP692
(Dogwood Creek & Dulacca
Creek)

Murray-Darling Division
(Condamine-Culgoa Rivers)

Standard ARR Zone 2 Pattern

EPP972
(Tchanning Creek)

Murray-Darling Division
(Condamine-Culgoa Rivers)

Standard ARR Zone 2 Pattern

PL209 North-East Coast Division Standard ARR Zone 3 Pattern
(Woleebee Creek) (Fitzroy River)
PL226 Murray-Darling Division Standard ARR Zone 2 Pattern

(Condamine River)

(Condamine-Culgoa Rivers)

SEP692
(Kogan Creek)

Murray-Darling Division
(Condamine-Culgoa Rivers)

Standard ARR Zone 2 Pattern

Source: Figure 2.2, AR&R Book 2 (2001) pp34-35.
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5.2.5 XP-RAFTS hydrological models

The eight delineated catchments were analysed as separate models utilising the non-linear runoff
routing program XP-RAFTS. XP-RAFTS uses a network model with concentrated sub-catchment
storages. Hydrographs for design rainfall events were produced by routing rainfall through the
storages and along channel links. This analysis involved division of the catchment into various sub-
catchments, derivation of the various physical properties of the sub-catchment and assembly of the
sub-catchments by nodal network. Sub-catchment hydrographs were added in sequence to the flow
based on location within the nodal network. Model input data was based on 10m contours, vegetation
information from QLUMP (1999), and stream profiles site surveys of vegetation roughness (where
available).

5.2.6 Catchment delineation

The catchment and sub catchment definitions for the eight separate hydrologic models were
delineated based on DERM 10m contour topographic data. This is discussed in more detail in
Section 3.1.

The delineation of sub catchments was also based on consideration of the end use of the hydrographs
(inflows into the hydraulic models) and the location of proposed infrastructure.

Appendix B provides the sub-catchment breakdowns for all of the hydrologic models developed as
part of this study.

5.2.7 Hydrologic model parameters

Rainfall loss model

Rainfall loss on each sub-catchment in the hydrologic models was applied using an initial and
continuing rainfall loss model. Design loss parameters for the XP-RAFTS model were based on
guideline values as recommended within AR&R (2001) and Queensland Urban Drainage Manual (2nd
Ed. 2007)(QUDM) recommendations.

A review of previous studies undertaken by WorleyParsons (tenement PL226 in the Condamine River
catchment) was also completed. The relevant hydrologic model had been calibrated against stream
flow gauging stations throughout the catchment. As the Condamine River catchment is located
adjacent to and has similar soil type properties to the catchments contributing to the subject
tenements in this investigation, it was deemed appropriate to adopt these values for all hydrologic
models developed for this study. These values are within the recommended values of AR&R (2001)
and QUDM. The adopted loss parameters applied to the XP-RAFTS model are summarised in Table
5.6.

Validation of the model for tenement EPP692 as discussed in more detail in Section 5.4.1 showed an
increased continuing loss of 2.5 mm/hr was appropriate for this catchment. This value resulted in a
good fit with the flood frequency analysis of gauged flows.
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Table 5.6 Rainfall loss parameters (excluding Model EPP692)

Loss type Pervious area  Impervious area
Initial loss (mm) 20 0
Continuing loss (mm/hr) 2 0

Sub-catchment storage parameter (3x factor)

Model parameters for sub-catchment storage have been selected from recommended design values
for vegetation types. The sub-catchment storage (3x factor) is altered according to a scale typically
from 0.5 (impervious surfaces PERN = 0.015) to 3 (forest PERN = 0.1). The 3x storage coefficient is
typically used when calibrating a gauged catchment. During calibration of a gauged catchment the 3x
parameter is modified to suit the storage of the sub-catchments to alter the shape, peak and timing of
a hydrograph. As previously mentioned, the Condamine River model previously prepared by
WorleyParsons has been calibrated to gauging stations. This calibration confirmed that the timing and
shape of the modelled hydrographs with the aforementioned loss values closely matched the gauging
station hydrographs. Consideration was also given to the end use of the sub catchment hydrographs,
namely local hydrograph application to the TUFLOW hydraulic models, where catchment storages are
often better represented. As such, it was not deemed necessary to adjust the 3x factor from the
default value.

Given these considerations, a storage coefficient (3x) factor of 1.0 was adopted for all hydrologic
models as shown in this study.

Catchment land use, imperviousness and PERN values

The adopted percentage impervious and corresponding pervious area roughness parameters (PERN
values) for land uses throughout the catchments are summarised in Table 5.7. Land use has been
derived from review of orthophoto data, review of GeoScience Australia’s Native Vegetation GIS
layers, and the Queensland Land Use Mapping Project (QLUMP, 1999) datasets. All fraction
impervious (percentage impervious) parameters have been based on recommendations in QUDM
(2007). All impervious areas were assigned a PERN value of 0.015.

A summary of impervious and pervious areas as well as corresponding PERN values for each sub-
catchment in the hydrologic models is presented in Table 5.7.

Table 5.7 Catchment land use parameters

Description Impervious %  Pervious Mannings ‘n’ Impervious Mannings ‘n’
Native / thick vegetation 0 0.100 0.015
Cleared vegetation (farmland) 2 0.070 0.015
Town 45 0.025 0.015
Water body 100 0.015 0.015

Channel routing / roughness coefficients

Routing of flow within the catchments for each hydrologic model is performed by the Muskingum-
Cunge method. This method is an extension of the Muskingum routing method, however incorporates
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physical attributes that were previously not included in the Muskingum method such as channel
roughness, shape and slope. This allows the deduction of suitable Muskingum routing parameters.

Existing channel roughness conditions in the main channel and flood plains were evaluated using
orthophoto imagery and inspection of the site where possible. Manning’s ‘n’ values used in the
hydrology model were based on observed data and were varied to simulate roughness across the
representative cross sections.

The range of channel roughness values used for various waterway conditions is summarised in Table
5.8.

Table 5.8 XP-RAFTS channel routing roughness

Roughness (Manning’s ‘n’)

Flow profile
Lower bound Upper bound
Low flow waterway 0.060 0.120
Farmland / riparian vegetation & native forest 0.080 0.120

5.3 Hydraulic model development

The overall study area covers a significant number of creeks and river systems, many of which have
had limited or no previous numerical modelling based flooding investigations undertaken.

The purpose of this investigation is therefore to provide estimations of flooding behaviour for the major
waterways flowing through each tenement area. WorleyParsons has constructed a series of nine
TUFLOW one dimensional (1D)/two dimensional (2D) hydrodynamic flood models to facilitate a
detailed representation of flood behaviour.

All details concerning model development, baseline data, assumptions and parameters are detailed in
Sections 5.3.1 to 5.3.2 below.

5.3.1 Modelling software

Hydraulic analysis of the study area was undertaken using the coupled 1D and 2D finite difference
model TUFLOW. The model can simulate unsteady hydrodynamic flow in two directions on a
rectilinear grid as well as 1D unsteady hydrodynamic flow through waterway structures such as
culverts. The model is based on a finite difference solution scheme able to compute both subcritical
and supercritical flow regimes.

The 1D/2D TUFLOW model is suited to simulation of dynamic hydraulic behaviour of overland flow in
rural areas. Based on this and TUFLOW'’s ability to couple hydraulic structures such as culverts and
bridges at road crossings, the modelling system was considered the most appropriate investigative
tool for the topographic characteristics of the tenement areas.

Major advantages of a combined 1D and 2D modelling approach over traditional 1D approaches
include:

¢ Full topographic survey terrain models are used, rather than selected, discrete cross sections

¢ Flow patterns are dictated by the influence of topography and surface roughness conditions
rather than by ‘forced’ flow paths, as used in quasi-two-dimensional networks

¢ Flow directions and paths can vary with stage and flow conditions
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e Production of detailed output of flow patterns, flood rise and fall animations, and output suitable
for direct GIS interfacing. This allows production of accurate depth of flooding, velocity and
hazard maps as well as area of influence maps.

5.3.2 Hydraulic model construction and parameters

The 1D / 2D TUFLOW models constructed for the tenements consist of the following elements, each
of which are described in more detail below.

e A 2D curvilinear grid representing the topographic detail within the study area extracted directly
from the Digital Elevation Model (DEM) constructed using photogrammetry data provided by
Australia Pacific LNG

e Manning's roughness map covering the area of interest
¢ 1D elements within the 2D grid extent that represent hydraulic structures
¢ Downstream water level boundaries applied at the respective model outlets,

¢ Rainfall boundary conditions simulating the local sub-catchment inflow response within the 2D
modelling area.

Table 5.9 summaries the adopted model grid for each of the nine hydraulic models.

Figure 5.2 illustrates each of the respective modelling areas, whilst more detailed individual model
layout plans for each of the nine individual models are included in Appendix C.

Two dimensional topographic grid

The 2D model topography was derived using the DEM constructed from the photogrammetry data as
supplied by AAMHatch. A balance between the number of computational points, level of modelling
detail, density of topographic survey points and model run times were an important factor in terms of
delivering suitably accurate outcomes in a timely and efficient manner. The decision on the
appropriate grid spacing to adopt in the 2D model is a critical one and as such a significant amount of
thought and testing has gone into the selection of an appropriate grid size for all models used in this
study. Table 5.9 summarises the adopted model grid size for each of the nine hydraulic models.
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Table 5.9 Hydraulic model grid size summary

Model ID (Refer Figure 4.1) 2D Domain Grid Size
EPP606N (Horse Creek & Adjacent Systems) 20m
EPP606S (Yuleba Creek) 15m
PL209 (Woleebee Creek) 20m
EPP972 (Tchanning Creek) 20m
EPP973 (Dulacca Creek) 15m
EPP692 (Dogwood Creek) 20m
PL226 (Condamine River) 30m
SEP692 (Kogan Creek) 20m
EPP663 (Weir River & Western Creek) 20m

The model grid sizes shown in Table 5.9 allow for sufficient detail to be achieved whilst maintaining
practical model simulation times. The extent of hydraulic modelling and the DEM utilised for each
model area is shown in Appendix C. The DEMs created from the photogrammetric data are used as
the basis for the hydraulic models, and as such minor modifications have been carried out in some
discrete areas to improve representation of some structures, road crossings and other drainage
features.

The 2D hydraulic models, depending on the location of the modelling area, are based on a horizontal
datum of either Map Grid of Australia 1994 (MGA94) Zone 55 or Zone56 and use Australian Height
Datum (AHD) for elevation.

One dimensional hydraulic structure elements

In a full 2D modelling environment it is often not possible to accurately describe the hydraulic
behaviour of structures such as culverts and bridges. This is due to the fact that grid cell sizes often
exceed the dimensions of various structures in addition to the grid cells only representing bottom
friction and consequently no roof friction or specific hydraulic structure losses. As a result, hydraulic
structures are often more accurately modelled in a 1D modelling environment within the 2D domain,
thus allowing prescriptive modelling of the exact characteristics of the various structures.

Within some of the 2D models, 1D model elements have been introduced to represent various
floodplain structures. Where larger scale structures such as bridges over major waterways were
present, these have typically been modelled by way of a layered 2D flow constriction as discussed
below.

Insertion of 1D elements into the 2D domain has been adopted to represent some key hydraulic
structures at major structure locations. A detailed summary is provided in Table 5.10. Appendix C
provides graphical representation of the included 1D structure locations within the various TUFLOW
models. As constructed drawings were typically not available for the hydraulic structures. Invert
levels were interpolated by way of review of the surrounding topography and aerial photography.
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Table 5.10 One dimensional hydraulic structure summary

Model ID Location Description Inlet Outlet Description
Invert Level Invert Level
(m AHD) (m AHD)
PL226 Glenolive Road/ 272.1 272 7/3600 x 1600 RCBC

Condamine River

PL209 Jackson Wandoan Road/ 298.7 298.5 3/3650 x 2180 RCBC
Ramyard Creek

EPP972 Jackson Wandoan Road/ 327.0 326.8 6/2450 x 2200 RCBC
Noonga Creek

Jackson Wandoan Road/ 321.0 320.8 9/1200 x 1200 RCBC
Tchanning Creek

Two dimensional hydraulic structure elements

Due to the expansive nature of the study areas and the large watercourses and structures to be
represented, in most cases bridges were represented in the 2D scheme.

Flow constrictions allow the constriction of flow across a 2D cell in a number of ways to represent

large hydraulic structures such as bridges and banks of large scale box culverts. Typically approach

has been adopted for large bridge structures through use of TUFLOW'’s layered flow constriction

(2d_Ifcsh) capability. Layered flow constrictions allow the attributes of the structure to be varied with

water depth. This provides the opportunity to model in 2D the flow under and over a bridge deck,
whilst specifying individual loss rates for each layer.

Table 5.11 specifies which structures in each hydraulic model have been descriptively modelled using

this feature. Figure 5.3 to Figure 5.12 shows the structures modelled using the flow constriction.

Table 5.11 Two dimensional hydraulic structure summary

Model ID Location Structure description
(Refer Appendix C)

EPP692 Miles Warrego Highway Bridge crossing (Refer Figure 5.3)

(Dogwood Creek) . . .
Single carriageway concrete beam bridge

Rail Bridge crossing (Refer Figure 5.4)

Single rail wooden beam bridge

Columboola Creek Leichardt Highway bridge crossing of Columboola Creek
(Refer Figure 5.5)

Single carriageway concrete beam bridge

EPP973 Dulacca Warrego Highway Bridge crossing of Dulacca Creek
(Dulacca Creek) (Refer Figure 5.6)
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Model ID Location Structure description

(Refer Appendix C)

Single carriageway concrete beam bridge

Rail Bridge crossing of Dulacca Creek (Refer Figure 5.7)

Single rail wooden beam bridge

PL226 Condamine
(Condamine River)

Chinchilla Tara Road bridge crossing of Condamine Creek
(Refer Figure 5.8)
Single carriageway beam bridge

Leichardt Highway bridge crossing of Condamine Creek
(Refer Figure 5.9)

Single carriageway beam bridge

PL209 Woleebee Creek Jackson Wandoan Road bridge crossing (Refer Figure 5.10)
(Woleebee Creek) Single carriageway concrete beam bridge

Jackson Wandoan Road bridge crossing (Refer

Figure 5.11)

Single carriageway wooden beam bridge
SEP692 Kogan Dalby Kogan Road bridge crossing (Refer Figure 5.12)

(Kogan Creek)

Single carriageway wooden beam bridge

Australia Pacific LNG Project EIS

Page 75 March 2010



Volume 5: Attachments
ALESTFALLE

Attachment 22: Surface Water and Watercourses — Gas Fields :’M:I-l'l'_'
e

Figure 5.4 Rail crossing of Dogwood Creek at Miles
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Figure 5.5 Leichardt Highway bridge crossing of Columboola Creek

Figure 5.6 Warrego Highway crossing of Dulacca Creek at Dulacca
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Figure 5.7 Rail crossing of Dulacca Creek at Dulacca
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Figure 5.8 Chinchilla—Tara Road Bridge crossing of the Condamine River
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Figure 5.10 Jackson —Wandoan Road bridge crossing of Woleebee Creek
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Figure 5.11 Jackson Wandoan Road Bridge crossing at Woleebee Creek (oblique photograph
unavailable)

Figure 5.12 Dalby — Kogan Road bridge crossing of Kogan Creek
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