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We have prepared this report for the sole purposes of Queensland Gas Company Pty Ltd (“Client”) for the specific 

purpose only for which it is supplied. This report is strictly limited to the Purpose and the facts and matters stated in it and 

does not apply directly or indirectly and will not be used for any other application, purpose, use or matter.  

In preparing this report we have made certain assumptions. We have assumed that all information and documents 

provided to us by the Client or as a result of a specific request or enquiry were complete, accurate and up-to-date. Where 

we have obtained information from a government register or database, we have assumed that the information is 

accurate. Where an assumption has been made, we have not made any independent investigations with respect to the 

matters the subject of that assumption. We are not aware of any reason why any of the assumptions are incorrect. 

This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third 

Party”). The report may not contain sufficient information for the purposes of a Third Party or for other uses. Without the 

prior written consent of RPS Australia East Pty Ltd: 

a) This report may not be relied on by a Third Party; and 

b) RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising out of 

or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject matter 

contained in this report.  

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the 

consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third Party assumes all risk 

and releases and indemnifies and agrees to keep indemnified (Conics Brisbane) Pty Ltd from any loss, damage, claim or 

liability arising directly or indirectly from the use of or reliance on this report. 

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to 

property, injury to any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or 

rectify any harm, loss of opportunity, legal costs, compensation, interest and any other direct, indirect, consequential or 

financial or other loss. 

 

Quality Assurance Statement 

Revision No. Author Reviewer Date 

1 Dr Paul Clayton Shelley Ford 23rd April 2010 

2 Dr Paul Clayton Shelley Ford 12th May 2010 

    

 



 

Table of Contents 
1.0 INTRODUCTION................................................................................................................. 1 

1.1 BACKGROUND....................................................................................................................... 1 
1.1.1 Scope of Project.................................................................................................................. 1 
1.1.2 Wieambilla Creek context ................................................................................................... 1 
1.1.3 Adjacent Land Use.............................................................................................................. 2 

2.0 HYDROLOGICAL MODELLING ........................................................................................ 4 

3.0 AQUATIC ECOSYSTEM VALUES .................................................................................... 5 

3.1 WHAT ARE ENVIRONMENTAL “VALUES”.................................................................................. 5 

3.2 REGIONAL AQUATIC VALUES – AQUATIC CONSERVATION ASSESSMENT.................................. 6 

3.3 WIEAMBILLA CREEK VALUES – KENYA GAS-FIELD TO THE CONDAMINE RIVER....................... 10 

3.4 RIPARIAN ECOSYSTEMS ...................................................................................................... 10 

4.0 PROPOSED DISCHARGE LOCATION ........................................................................... 11 

4.1 DISCHARGE REACH............................................................................................................. 11 
4.1.1 General description ........................................................................................................... 11 
4.1.2 Vegetation ......................................................................................................................... 12 

4.2 DISCHARGE LOCATION OPTIONS.......................................................................................... 13 
4.2.1 Option A – Upstream Site ................................................................................................. 14 
4.2.2 Option B – Central Site ..................................................................................................... 17 
4.2.3 Option C – Downstream Site............................................................................................. 18 
4.2.4 Recommended discharge location.................................................................................... 20 

5.0 CONCLUSIONS AND RECOMMENDATIONS................................................................ 21 

5.1 AQUATIC ECOSYSTEM VALUES ............................................................................................. 21 

5.2 DISCHARGE LOCATION......................................................................................................... 21 

5.3 AQUATIC ECOSYSTEM IMPACTS............................................................................................ 21 
5.3.1 Discharge regime .............................................................................................................. 21 
5.3.2 Water quality ..................................................................................................................... 21 

5.4 IMPACT MITIGATION MEASURES ............................................................................................ 22 
5.4.1 Discharge point construction and operation...................................................................... 22 
5.4.2 Discharge regime .............................................................................................................. 22 

5.5 MONITORING ....................................................................................................................... 23 

6.0 REFERENCE LIST ........................................................................................................... 24 
 

Wieambilla Creek Aquatic Values and Discharge Location Page i 



 

Wieambilla Creek Aquatic Values and Discharge Location Page ii 

TABLES 

Table 2.1 QGC Discharge flow distance along Wieambilla Creek (from SKM 2010) ......................... 4 
Table 3.1 Statutory Environmental Values (EVs) relevance in the Wieambilla Creek........................ 5 
Table 3.2 Aquatic Conservation Value Assessment results for downstream reaches of the ..............

 Condamine River catchment............................................................................................... 7 
 

 

FIGURES 

Figure 1.1 Wieambilla Creek location within the Condamine River catchment.................................... 3 
Figure 3.1 Aquatic Conservation Value Assessment results for downstream reaches of the ..............

 Condamine River catchment, with QGC property locations ............................................... 8 
Figure 4.1 Wieambilla Creek – Potential Discharge Reach ............................................................... 12 
Figure 4.2 Wieambilla Creek – Potential Discharge Location Options .............................................. 14 
 

 

PHOTO PLATES 

Plate 4.1   Sandstone Western Bank ................................................................................................. 15 
Plate 4.2   Downstream End of Sandstone Bank ............................................................................... 16 
Plate 4.3   Vegetation Beyond Riparian Zone – Eastern Bank .......................................................... 16 
Plate 4.4   Sandstone Western Bank ................................................................................................. 17 
Plate 4.5  Downstream End of Sandstone Bank ............................................................................... 18 
Plate 4.6   Upstream of Option C ....................................................................................................... 19 
Plate 4.7   Downstream of Option C................................................................................................... 19 
Plate 4.8 Increased Blue Gum Population ....................................................................................... 20 
 

 

 

 

 



 

1.0 Introduction  
1.1 Background  

Queensland Gas Company (QGC) is considering a number of options for disposal of treated production 

water from their central area of operations centred at the Kenya and Windibri gas-fields. Amongst these 

disposal options is the option to discharge water to local surface water streams. For the QGC central area of 

operations, the most likely receiving-stream candidate is Wieambilla Creek with a discharge location in the 

vicinity of the Kenya gas-field. 

 

To provide a comprehensive case for state government approval to discharge water to Wieambilla Creek, 

QGC require a number of supporting assessments and monitoring plans. Among other tasks, RPS was 

engaged to investigate the aquatic ecological values of Wieambilla Creek and surrounding areas with the 

objective of assessing the potential impact of discharge of treated production water. RPS has also 

investigated specific discharge location constraints within a reach of Wieambilla Creek that was identified by 

QGC as the likely destination for the treated water pipeline. This document is a report of these findings with 

some conclusions and recommendations aimed at supporting the QGC application for discharge approval 

(through amendment of the current QGC Environmental Authority for their operations). 

 

1.1.1 Scope of Project  

The results reported here provide a brief assessment of the aquatic ecological habitat and values in the 

section of Wiemabilla Creek potentially affected by the QGC water discharge proposal. In a broader context, 

this project is one component of a number of aquatic ecological and water quality projects being undertaken 

by RPS as part of QGC’s water discharge strategy. Other separate but closely related projects include the 

development of a rigorous surface-water monitoring plan, background water quality sampling and 

interpretation, assessment of downstream environmental flow effects, and development of locally relevant 

water quality guidelines for streams and rivers in the Chinchilla area. 

 

Through this assessment, RPS has addressed the following: 

 Aquatic ecosystem values of Wieambilla Creek. 

 Comparative ecosystem values for streams of the region. 

 Wieambilla Creek as a component of broader aquatic conservation assessments conducted by the 

Queensland Government. 

 Potential aquatic and riparian impacts of QGC treated water discharge. 

 Discharge location constraints within a short reach of Wieambilla Creek near the Kenya gas-field. 

 

1.1.2 Wieambilla Creek context 

Wieambilla Creek is a relatively large tributary of the Condamine River in the downstream section of the 

Condamine River catchment near Chinchilla. The Wieambilla Creek subcatchment has an area of 526 km2 

(Golder Associates 2009) and is drained by a number of smaller streams, including Cobbareena Creek, Jack 

Creek and Nine Mile Creek, which are themselves tributaries of Wieambilla Creek. Wieambilla Creek ends at 

its confluence with the Condamine River a few kilometres east of the QGC gas-field at Windibri. Wieambilla 

Creek’s location within the Condamine River catchment is shown in Figure 1.1. 
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Although this project considered the entire Wieambilla Creek subcatchment, the primary focus was the 

length of stream channel between the Kenya gas-field and the Condamine River. Wieambilla Creek runs for 

approximately 20km between these two points before emptying into the much larger Condamine River. 

Wieambilla Creek is a low gradient ephemeral stream with incised banks and coarse sand bed. The creek 

has average main channel widths less than 5 metres for most of its length and regular extended pool areas 

that remain predominantly dry except during flood events or in its most downstream reaches. A far more 

detailed geomorphological description of this stream system can be found in “Wieambilla Creek Assessment 

of River Discharge Options:  Geomorphological Report” (SKM 2010), a study undertaken for QGC in parallel 

to work conducted by RPS. 

 

1.1.3 Adjacent Land Use 

1.1.3.1 Current 

The Wieambilla Creek subcatchment has a range of current land uses. These include agricultural activity 

(broadscale cropping and grazing), rural residential living and coal seam gas production/exploration. The 

creeks that drain this subcatchment, including Wieambilla Creek itself, are variably affected by these land 

uses. In some reaches, broadscale clearing and ripping are common and have been conducted to within 

metres of the main stream channels. Elsewhere, wide and healthy riparian areas remain with diverse 

vegetation. 

 

The majority of the length of Wieambilla Creek between the Kenya gas-field and the creek’s confluence with 

the Condamine River, the adjacent land use is grazing and riparian zones are wide and in good to very good 

condition. Along the short reach identified for the discharge locations (discussed further in Section 4) the 

western side of Wieambilla Creek has been cleared and ripped to within 10m of the main channel; however, 

wider and less disturbed riparian areas still exist along the eastern banks of the creek. 

 

1.1.3.2 Future  

Land use is not expected to change along Wieambilla Creek, or in neighbouring catchments, with respect to 

whether it affects the results presented in this report and its relevance to the discharge of treated water by 

QGC. Smaller scale land use changes may be relevant associated with QGC water discharge infrastructure 

installation and operation; however, these changes would be restricted to a very small geographic area 

within the QGC lease boundary and are addressed in discussions about the potential discharge location in 

Section 4.0.   

 

 



 

FIGURE 1.1 WIEAMBILLA CREEK LOCATION WITHIN THE CONDAMINE RIVER CATCHMENT 

 QGC properties (Kenya and Windibri) shaded purple 
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2.0 Hydrological Modelling  
Wieambilla Creek has not ever been the focus of detailed ecological or hydrological investigations. To 

enable some foundation hydrological and geomorphological data to be available for an assessment of 

aquatic ecosystem values and the potential impacts of water discharge, QGC engaged SKM to provide some 

preliminary modelling and analysis. In their report (SKM 2010), SKM provide a detailed geomorphological 

description of Wieambilla Creek and provide a modelled estimate of the lengths of creek channel that may 

be affected by treated water discharge for three discharge volume scenarios: 12 ML/day, 25 ML/day and 40 

ML/day. Full detail can be read by reference to SKM 2010; however, in summary, their modelled flow results 

are repeated here in Table 2.1 and are relevant to RPS discussions in this report. 

 

TABLE 2.1 QGC DISCHARGE FLOW DISTANCE ALONG WIEAMBILLA CREEK (FROM SKM 2010) 

PROPOSED DISCHARGE RATE MODELLED FLOW DISTANCE FROM DISCHARGE POINT 

12 ML/day 3.31 to 3.86 km 

25 ML/day 6.41 to 7.47 km 

40 ML/day 10.22 to 11.9 km 

 

 

The results in Table 2.1 indicate that relatively short lengths of Wieambilla Creek would be affected by QGC 

water discharge flows even at the greatest proposed QGC discharge rates. These figures take account of 

the shape and structural nature of Wieambilla Creek, including its coarse sand bed which is expected to 

show high water transmission losses with distance. At the greatest proposed discharge rates, the modelled 

results show that discharged treated water from QGC operations will not reach the Condamine River if the 

discharge point is located within the QGC Kenya gas-field lease. Indeed, discharged water at this rate will 

not reach the point where Wieambilla Creek is crossed by the Kogan-Condamine Road, well upstream of the 

creek’s confluence with the Condamine River and upstream of the Talinga gas-field operated by Origin 

Energy. 

 

A potentially affected Wieambilla Creek reach of approximately 10km, measured downstream from a QGC 

discharge point, has been adopted for this assessment of aquatic ecological values and potential impacts. 
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3.0 Aquatic Ecosystem Values  
3.1 What are environmental “values” 

Environmental ‘values’ is a variably defined term. In a Queensland water quality management context, the 

Environmental Value (EV) concept links to Environmental Protection (Water) Policy 1997 (EPP Water) which 

is the principle legislative basis for water quality management in the state. The EPP Water embodies the 

principles of the National Water Quality Management Strategy and provides a process for determining EVs 

of surface-waters and then determining the corresponding water quality objectives (WQOs) to be achieved to 

protect the established EVs. This process links also to the ANZECC (2000) framework and is the foundation 

for deliberations about water quality parameter triggers and limits in licensing arrangements. The 

Queensland Water Quality Guidelines 2006 (QWQG 2006) provides a summary of this process and provides 

a list of the recognised EVs, one or more of which may be relevant in every receiving waters locality. With 

this in mind, defined statutory EVs and their relevance to Wieambilla Creek are shown in Table 3.1.   

 

TABLE 3.1 STATUTORY ENVIRONMENTAL VALUES (EVS) RELEVANCE IN THE WIEAMBILLA CREEK  

EV DEFINITION (FROM QWQG 2006) RELEVANCE 

Aquatic 

Ecosystems 

The intrinsic value of aquatic ecosystems, habitat and wildlife 

in waterways and riparian areas – for example, biodiversity, 

ecological interactions, plants, animals, key species (such as 

turtles, platypus, seagrass and dugongs) and their habitat, 

food and drinking water. Waterways include perennial and 

intermittent surface waters, ground waters, tidal and non-tidal 

waters, lakes, storages, reservoirs, dams, wetlands, swamps, 

marshes, lagoons, canals, natural and artificial channels and 

bed and banks of waterways. 

Direct 

Primary 

Industries 

Suitability of water supply for irrigation, for domestic farm 

water supply other than drinking water, and for production of 

healthy livestock. Also, suitability of water regarding health of 

aquaculture species and health of humans consuming aquatic 

foods. 

Direct (for irrigation and stock water 

etc) 

Recreation 

and 

Aesthetics 

Health of humans during recreation that involves direct contact 

with water (primary recreation), indirect contact with water 

(secondary recreation) or amenity of waterways for recreation 

that does not involve contact with the water (visual recreation). 

Less Direct  

 relevant at points farther 

downstream than the majority 

of focus for this assessment  

 Effects from a number of other 

catchment process and 

catchment activities will also 

be relevant 

Drinking 

Water 

Suitability of raw drinking water supply. Less Direct  

 relevant at points farther 

downstream than the majority 
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EV DEFINITION (FROM QWQG 2006) RELEVANCE 

of focus for this assessment  

 Effects from a number of other 

catchment process and 

catchment activities will also 

be relevant 

Cultural and 

Spiritual 

Values 

Indigenous and non-indigenous cultural heritage Direct 

 

Non-statutory notions of environmental ‘value’ of receiving waters are also commonly discussed and even 

more commonly the basis for natural resource management in Australian aquatic and riparian ecosystems. 

Non-statutory notions of environmental value include the concepts of ecological value (structure and 

function) and conservation value (rarity and uniqueness). Wieambilla Creek has a number of values in this 

context that need to be addressed with respect to potential treated water discharge; not the least of which is 

the ephemeral aquatic ecosystem type of which Wieambilla Creek is a prominent regional example. 

 

It is the ecological value (structure and function) and conservation value (rarity and uniqueness) that are the 

focus of this assessment and which provide the basis for a consideration of potential impact of water 

discharge in Wieambilla Creek. 

 

3.2 Regional Aquatic Values – Aquatic Conservation Assessment  

Aquatic Conservation Assessments (ACA) are being routinely conducted by the DERM and are the key 

Queensland Government tool for assessment of the non-social, non-economic values in wetlands and 

waterways of Queensland. Where ACAs have been completed, they provide a detailed assessment of 

aquatic ecosystem condition and values which may be referred to for consideration of potential impact. 

Indeed, DERM may consider ACA results in development approval processes. 

 

An ACA for the Condamine River catchment (Clayton et al 2006) has been published and a more recent 

update of this assessment is nearing completion by DERM. The commentary in this section refers to the 

Condamine ACA and provides an assessment of its relevance to the proposed QGC discharge options. 

 

The Condamine ACA (Clayton et al 2006) divides the broader Condamine River catchment into smaller 

subcatchments (or sub-sections) for the purposes of assigning aquatic ecological value. QGC operations in 

the Kenya and Windibri region lie in the downstream end of the Condamine River catchment and around 10 

ACA subsections are relevant for this discussion. Under normal circumstances, subsections (and their 

values) upstream of development areas do not need to be considered and are not discussed here. Table 3.2 

shows the subsection codes and their assigned ACA values. Figure 3.1 shows the locations of QGC 

properties with respect to the Condamine River subsections and ACA results. 

 

 

 

 



 

TABLE 3.2 AQUATIC CONSERVATION VALUE ASSESSMENT RESULTS FOR DOWNSTREAM REACHES OF THE 

CONDAMINE RIVER CATCHMENT  

CONDAMINE RIVER 
SUBSECTION CODE 

ACA (CLAYTON ET AL 2006) 
RESULT – CONSERVATION 

VALUE 

COMMENTS 

co_00303 Very High Large subsection at downstream end of the 
Condamine River catchment. Extends to the Dogwood 
Creek confluence. 

co_00304 Very High Large subsection at downstream end of the 
Condamine River catchment. First subsection 
upstream of co_00303 and includes Condamine 
township. 

co_00274 Very High Contains north-western and western parts of Windibri 
property. 

co_00210 Medium Subsection lies across the Condamine River to the 
north of Windibri property. 

co_00205 Low Contains southern and south-eastern parts of Windibri 
property. 

co_00256 Very High Contains north-eastern part of Windibri property and 
the confluence of the Condamine River and 
Wieambilla Creek. 

co_00188 High Contains the majority of Wieambilla Creek, potentially 
affected by proposed QGC discharge, downstream of 
Kenya gas field. 

co_00244 Low Contains Kenya property and the confluence of 
Wieambilla Creek and Nine Mile Creek. This 
subsection also contains the proposed discharge point 
in Wieambilla Creek. 

co_00254 Low Subsection south of QGC property in the headwaters 
of Cobbareena Creek. 

co_00277 Low Subsection south of QGC property in the headwaters 
of Wieambilla Creek. 

 

 

 

 

 

 

 Wieambilla Creek Aquatic Values and Discharge Location Page 7 



 

FIGURE 3.1 AQUATIC CONSERVATION VALUE ASSESSMENT RESULTS FOR DOWNSTREAM REACHES OF THE 

CONDAMINE RIVER CATCHMENT, WITH QGC PROPERTY LOCATIONS 

 Subcatchment aquatic conservation values: Very High – dark blue; High – light blue; Medium – green; Low – yellow 
 (Result from Condamine Catchment ACA (Clayton et al 2006)) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 3.1 and Table 3.1 show that the subcatchments of the Condamine River in the vicinity of QGC central 

operations area that include a reach of the Condamine River itself, including everywhere downstream to the 

end of the catchment, have been assessed as having “Very High” aquatic conservation value. Interrogation 

of the ACA results (Clayton et al 2006) to identify the reason for this result reveals that that this section of the 

Condamine River is one of the only remaining lengths of the Condamine River with relatively low or no 

hydrological modification and that has intact and connected riparian systems in good ecological condition. 

These characteristics are represented in the ACA result through high or very high values for criteria such as 

Naturalness (Catchment), Priority Species and Ecosystems, and Special Features. Clayton et al (2006) 

explain these criteria in detail and demonstrate how they become components of an overall values 

assignment/result. 

 

With respect to the proposed QGC discharge into Wieambilla Creek, the hydrological modelling indicates 

that effects will not be evident in reaches of the Condamine River itself (refer Section 2.0 above). That is, 

discharged water is unlikely to reach the Condamine River and, therefore, unlikely to affect any ACA 

assessed aquatic conservation values in those subcatchments. Discharged water may only be carried 

greater distances downstream during periods of flood flows and, at these times, the relative volume of 

treated discharge water would be very small. We conclude that the proposed Wieambilla Creek discharge of 

treated QGC water will not adversely affect the values identified for the main Condamine River 

subcatchments (Clayton et al 2006); however, the same may not be said for any discharge directly to the 

Condamine River itself or to Chinchilla Weir. In these cases, if they become discharge options for QGC, 
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further detailed investigation of the ACA result (Clayton et al 2006) will be necessary to discuss the potential 

impacts in the river. 

 

For Wieambilla Creek itself, within ACA subsection co_00188, the potential affects of discharged water to the 

aquatic conservation values does need to be considered. This subsection has been assessed as having 

“High” aquatic conservation value. In the main, this is because the State’s assessment rated the subsection 

as High or Very high for criteria such as Naturalness (Catchment), Threatened Species and Ecosystems, 

and Connectivity. Clayton et al (2006) explain these criteria in detail and demonstrate how they become 

components of an overall values assignment/result. 

 

Wieambilla Creek retains significant aquatic ecosystem values and the proposed QGC discharge will affect 

these values; however, the following comments are particularly relevant: 

a. The main values identified for this section of Wieambilla Creek (Clayton et al 2006) relate to riparian 

structure/condition, habitat values and riparian connectivity. It is unlikely that the proposed discharge 

will affect these values, particularly if QGC consider these issues in construction of pipelines and 

discharge works. With respect to other significant criteria, such as Threatened Species and 

Ecosystems, the addition of water to this section of the creek is unlikely to cause significant impact if 

discharge water quality issues are satisfactorily addressed, including consideration of ambient water 

quality in that region. Note that water quality has not been a focus through this investigation and has 

not been discussed in detail. 

b. Modelling has indicated that around 10km of Wieambilla Creek will be affected (assuming maximum 

proposed discharge). Field investigation has shown that this would be a relatively small reach in a 

regional context. A number of creeks and creek reaches, including Wieambilla Creek upstream of the 

proposed discharge point, contain similar aquatic ecosystem values and habitat characteristics.  

c. The ACA produced by the Queensland Government (Clayton et al 2006) does contain low 

“dependability scores” for most subsections in the region which indicates that, although the results 

provide strong indications of value, the data gaps evident in subsections less investigated may result 

in higher or lower conservation values results than shown. It is my view that, with the benefit of more 

detailed aquatic ecological investigation and data collection, many of the ephemeral subcatchments in 

this region would actually show higher aquatic conservation values after the ACA was re-run. In this 

case, subcatchments neighbouring Wieambilla Creek are more likely to have equivalency from this 

perspective and any minor hydrological change to a relatively short reach of Wieambilla Creek would 

be less significant in a broader catchment context. 

 

We conclude that the proposed QGC discharge to Wieambilla Creek will alter the assessed aquatic values, 

particularly with respect to a change from naturally ephemeral hydrology to permanently flowing hydrology 

for the duration of QGC discharge operations. In the broader catchment context, however, these changes 

will affect a relatively short reach of Wieambilla Creek and would not directly change most of the highest 

identified aquatic ecosystem values (Clayton et al 2006). Ephemeral stream habitat and functional 

characteristics are not unique to this section of Wieambilla Creek. QGC should recognise the proposed 

aquatic ecosystem changes, however, and ensure that operations elsewhere are conducted to protect 

ephemeral stream values regionally. 
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3.3 Wieambilla Creek Values – Kenya gas-field to the Condamine River  

Wieambilla Creek and its tributary streams drain a large area of land. Its reach length between the Kenya 

gas-fields and the confluence with the Condamine River is less than 20km which represents a relatively short 

segment in the entire subcatchment drainage network. Wieambilla Creek is a typical example of a regional 

ephemeral stream with sandy bed, incised banks, and closed woodland riparian zone. Wieambilla Creek 

along this reach is in relatively good to very good condition, with the expected range of aquatic microhabitats 

and occasional refugial waterhole. These field observations are supported by the regional discussion 

presented in Section 3.2 above. 

 

During this assessment, ephemeral creeks in the Kenya and Windibri region were visited and compared with 

Wieambilla Creek. It is clear that Wieambilla Creek is in good condition and is a very good example of the 

local sandy ephemeral systems; however, there are a number of similar aquatic ecosystems in neighbouring 

catchments and streams with similar aquatic habitat characteristics. Even some of Wieambilla Creek’s own 

tributary streams, such as Cobbareena Creek, exhibit similar characteristics and would be expected to 

function like Wieambilla Creek ecologically and hydrologically. Wieambilla is a typically ephemeral stream 

from the lowland to mid-slope zones of the Condamine River catchment. 

 

Wieambilla Creek along the focus reach retains high values with respect to riparian zone intactness and 

aquatic habitat integrity. Other physical and ecological stream features are also in very good condition along 

this section of Wieambilla Creek; however, despite providing for a diverse and regionally typical aquatic 

ecological community, this part of the creek would most likely result in a lower overall ‘values’ rating if formal 

aquatic conservation assessments where undertaken. This is because Wieambilla Creek, particularly along 

the focus reach between Kenya gas-field and the Condamine River is not unique regionally, and the habitat 

type and habitat characteristics are represented widely along many of the local ephemeral streams and 

rivers. 

 

3.4 Riparian Ecosystems  

The riparian vegetation/zone extending northward along Wieambilla Creek from near the Kenya gas-field to 

its confluence with the Condamine River is in good condition. It ranges in width between 300m to 800m and, 

whilst evidence of thinning and grazing is evident, provides solid and greater than 80% canopy coverage in 

most places.  Connectivity with remnant vegetation ecosystems further from the creek channel is maintained 

in many places resulting in large patch sizes and opportunity for wildlife movement. 

 

In this part of Wieambilla Creek, the riparian vegetation is mapped almost consistently as Endangered 

Regional Ecosystem 11.4.3 (Acacia harphophylla (Brigalow) and/or Casuarina cristata (Belah) shrubby open 

forest on Cainozoic clay plains). Field based observations revealed that, while the state RE mapping held at 

broader scales, the vegetation community near the creek was more commonly dominated by Cypress 

glaucophylla (Cypress) with scattered Eucalyptus tereticornis (Blue Gum). Other scattered canopy trees 

included the occasional Bloodwood (Corymbia sp.) and Eucalyptus populnea (Poplar Box).   

 

Riparian environmental values were high and the vegetation community’s connectivity in a broader 

landscape context (both along Wieambilla Creek and away from it into areas of higher elevation) would 

probably ensure higher results from formal conservation values assessments if they were conducted. 

Transverse breaks in the riparian zone along this part of Wieambilla Creek are infrequent and, where they 

occur, are narrow. 
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4.0 Proposed Discharge Location 
4.1 Discharge Reach 

4.1.1 General description  

Within the longer reach of Wieambilla Creek discussed so far in this report (i.e. Kenya gas-field to the 

confluence with the Condamine River), a short reach within the QGC Kenya gas-field lease was identified by 

QGC as the location for their treated water discharge point. This reach (the “study reach”) of Wieambilla 

Creek is approximately 800 metres long, extending downstream from the proposed crossing point of the 

Upstream Infrastructure Corridor (UIC), approximately at water quality sampling site AQ-WK01T [244083E, 

7018074N; datum WGS84], to the QGC lease boundary in the north at water quality sampling site AQ-

WK02T [243843E, 7018836N; datum WGS84] (see Figure 4.1). It was within this QGC-defined reach of 

Wieambilla Creek that RPS conducted more detailed investigations to identify potential discharge locations, 

taking into account any aquatic ecological and/or riparian constraints. 

 

The UIC is a planned QGC infrastructure corridor. Although this installation has not been developed yet, 

RPS only considered locations downstream of the UIC to avoid future infrastructure conflicts and to ensure 

that future treated water discharge would not scour, or otherwise interrupt, equipment and infrastructure 

within the UIC. Only 800m of Wieambilla Creek remains downstream of the mapped UIC before the northern 

QGC lease boundary so this became the total available length of creek to locate potential discharge sites. 

 

Within the study reach, Wieambilla Creek varies in width from around one (1) metre to greater than ten (10) 

metres. Most pool areas are up to 5 m wide. The banks of Wieambilla Creek within this reach are steep but 

stable at most locations along the eastern bank (note that there is some significant erosion present along the 

western bank, approximately 400m downstream from the proposed UIC crossing), and the banks had more 

than 70 per cent (%) groundcover vegetation at the time of this assessment. The creek is well snagged, 

particularly in the deeper pools. Aquatic habitat was good with low flows at the time of the survey and pools 

of variable depth. Pool edge-water microhabitats were observed to be of varying structural complexity, 

including undercut banks and snag complexes.    

 

Two Palustrine wetlands were recorded along the study reach to the east of the high bank; however, despite 

wet conditions, no standing water was observed in these areas.   
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FIGURE 4.1 WIEAMBILLA CREEK – POTENTIAL DISCHARGE REACH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Key: 
Green line = QGC lease boundary 
Blue line = Wieambilla Creek (thick) and tributary (thin) 
Brown line = Proposed UIC route with shaded 75m clear zone on each side (total 150m wide corridor) 
Black markers with labels = Current water quality sampling sites according to QGC REMP 

 

 

4.1.2 Vegetation  

The riparian area adjacent to the study reach was significantly wider on the eastern bank in comparison to 

that observed for the western bank. When compared with other patches of riparian vegetation across the 

region, the vegetation adjacent to the study reach was considered to have greater than average cover at 

both ground level and canopy layer, particularly on the eastern bank. The western bank had very narrow 

riparian zone widths for most of the study reach through broadscale clearing for grazing/agriculture. 

 

The vegetation along the study reach varied only slightly in terms of species composition and community 

density. In the northern section of study reach, toward the northern QGC lease boundary, the riparian zone 

was wider with higher numbers of Blue Gum (Eucalyptus tereticornis) on both banks but areas of erosion 

and slumping were more common.  

 

Broadly, the vegetation community on each bank of Wieambilla Creek is Open Woodland with scattered Blue 

Gum (Eucalyptus tereticornis) and occasional Bloodwood (Corymbia sp.). In the riparian zone beyond the 

high-bank, the community is dominated by Cypress (Cypress glaucophylla) and scattered Poplar Box 
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(Eucalyptus populnea); however, some River Oak (Casuarina cunninghamiana subsp. cunninghamiana) and 

Blue Gum are present. The entire riparian and near-bank area in this reach of Wieambilla Creek is in good 

condition and weed abundance is relatively low. The weeds observed were primarily Maynes Pest (Verbena 

tenuisecta) and scattered Prickly Pear (Opuntia stricta). 

 

In a number of locations along Wieambilla Creek, shallow and elongate palustrine wetlands occur beyond 

the high-bank of the creek but within 30m and parallel to it. Within the potential QGC discharge reach (study 

reach) discussed here, two small wetlands occur on the eastern side. These wetlands are within the intact 

riparian woodland and were dry at the time of this investigation. Vegetation at the wetlands was not 

investigated in detail and was impacted by grazing activity; however, Cypress (Cypress glaucophylla) 

dominated the wetland margins in all cases. 

 

4.2 Discharge Location Options  

The study reach was surveyed on foot moving downstream from the UIC crossing point. Aquatic habitat 

features and riparian zone characteristics were considered to develop a short list of potential discharge point 

locations that would result in the minimal environmental impact for the Wieambilla Creek ecosystem. The 

issues that were considered to assist with discharge point identification included: 

 The occurrence and extent of palustrine wetlands; 

 Instream aquatic habitat features such as pools, riffles, naturally armoured banks, channel sinuosity 

and snags; 

 Presence of existing creek crossing points and breaks in the riparian zone; 

 Hollow and habitat trees within the riparian zone; and 

 Stream direction. 

 

Discharge location options were also considered in consultation with QGC and with QGC contracted 

geomorphologists. 

 

Three discharge location options were identified in the study reach. These are described in the sections that 

follow and are shown in Figure 4.2. RPS recommends that QGC adopt Option A as the section of 

Wieambilla Creek within which to place the discharge point for treated production water. 

 



 

FIGURE 4.2 WIEAMBILLA CREEK – POTENTIAL DISCHARGE LOCATION OPTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Key: 
Green line = QGC lease boundary 
Blue line = Wieambilla Creek (thick) and tributary (thin) 
Brown line = Proposed UIC route with shaded 75m clear zone on each side (total 150m wide corridor) 
Black markers with labels = Current water quality sampling sites according to QGC REMP 
Orange blocks = Discharge location options 

 

 

4.2.1 Option A – Upstream Site  

This area is located within and directly downstream of the UIC and this section is notable for the weathered 

sandstone rock which crops out of the western channel bank (see Plate 4.1 and Plate 4.2).  The right hand 

bank is comprised of unconsolidated sediments.  A pool is also present at this location with scattered large 

woody debris.  The banks are well vegetated with grasses and some large gums Blue Gums (Eucalyptus 

tereticornis).  The western bank is less heavily vegetated, presumably due to the influence of the sandstone.  

Vegetation beyond the immediate riparian zone is mostly Cypress (Cypress glaucophylla) with the 

occasional Poplar Box (Eucalyptus populnea), Bloodwood (Corymbia sp.) and River Oak (Casuarina 

cunninghamiana subsp. cunninghamiana) (see Plate 4.3).   

 

Option A represents a discharge location that can be positioned along an approximately 100m segment of 

Wieambilla Creek between coordinates 244028E, 7018123N and 244005E, 7018194N (datum: WGS84).  In 

this area, QGC can take advantage of the fact that clearing for the discharge pipeline can be minimised by 
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aligning along the downstream side of the UIC (i.e. a separate and new break in the Wieambilla Creek 

riparian zone would not be required). This location also results with the discharge point in a part of the creek 

with a naturally armoured west (left) bank which would assist to minimise erosion and scouring after 

discharge commences. This site is a more favourable discharge location than Option B and C. 

 

Note that, our advice in the field from QGC staff has been that the proposed UIC requires a 150m wide 

cleared crossing point at Wieambilla Creek, and that the centre of this infrastructure crossing point is 

precisely at the water quality monitoring site AQ-KE01T (refer Figure 4.2). This advice does not exactly 

match the data presented in Figure 4.2 which is most likely due to differential data and GPS equipment 

accuracy but may be that the UIC position is still uncertain. In either case, Option A for QGC water discharge 

relates to the area directly on the downstream side of the proposed UIC. 
    
 
 

PLATE 4.1   SANDSTONE WESTERN BANK   
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PLATE 4.2   DOWNSTREAM END OF SANDSTONE BANK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

PLATE 4.3   VEGETATION BEYOND RIPARIAN ZONE – EASTERN BANK  
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4.2.2 Option B – Central Site  

Option B is a second segment of Wieambilla Creek located approximately 200m downstream from the UIC 

and approximately 100m beyond the downstream end of Option A. Similar to the creek channel 

characteristics described for Option A, weathered sandstone rock provides for natural armouring of the west 

(left) bank (see Plate 4.4 and Plate 4.5). The banks on the eastern side are well vegetated with some 

mature gums Blue Gums (Eucalyptus tereticornis). The western bank is less vegetated due to the rocky face 

that has formed through continued erosion of the sandstone on this outside meander bend.  The vegetation 

beyond the immediate riparian zone is mostly Cypress (Cypress glaucophylla) with the occasional Poplar 

Box (Eucalyptus populnea).    

 

Option B represents a discharge location that can be positioned along a 90m segment of Wieambilla Creek 

between coordinates 243973E, 7018303N and 243975E, 7018401N (datum: WGS84). In this area, QGC can 

take advantage of the fact that the creek has a naturally armoured west (left) bank which would assist to 

minimise erosion and scouring after discharge commences. This discharge option would, however, require 

the pipeline route through the riparian zone to be cleared creating a new break in riparian connectivity. This 

site is a more favourable discharge location than Option C. 

 

 

PLATE 4.4   SANDSTONE WESTERN BANK    
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PLATE 4.5  DOWNSTREAM END OF SANDSTONE BANK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.3 Option C – Downstream Site  

Option C for the discharge location is located at the downstream limit of QGC property (see Plate 4.6 and 

Plate 4.7). Unlike Options A and B, Option C is a single point location at the lease fence-line. The creek at 

this location is less confined and less incised.  There is an absence of bedrock outcrop and the channel 

margins are formed in unconsolidated alluvium. The vegetation along this stretch of creek is denser with 

greater numbers of Blue Gums (Eucalyptus tereticornis) on the banks and in the adjoining riparian areas 

(see Plate 4.8). The occasional River Red Gum (Eucalyptus camaldulensis) is also present within the 

riparian zone.   

 

Option C is located on Wieambilla Creek at coordinates 243916E, 7018865N (datum: WGS84). In this area, 

QGC can take advantage of the fact that there is already a narrow riparian break along the lease boundary 

that could be utilised for pipeline alignment. The creek at this point, however, has less stable bed and banks 

than at the other discharge point location options.  This site is a less favourable discharge location than both 

Option A and Option B. 
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PLATE 4.6   UPSTREAM OF OPTION C 

   

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

PLATE 4.7   DOWNSTREAM OF OPTION C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Wieambilla Creek Aquatic Values and Discharge Location Page 19 



 

PLATE 4.8 INCREASED BLUE GUM POPULATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.4 Recommended discharge location  

We recommend that the QGC treated water discharge location is established in the short length of 

Wieambilla Creek identified as Option A (Figure 4.2 and Section 4.2.1). The precise location along the short 

length of Wieambilla Creek defined by Option A should be determined on-site once pipeline construction and 

operation details are known and once details for the development of the UIC are finalised. Routes chosen for 

the pipeline and locations for the discharge head-works should be confirmed in situ to ensure ecological 

issues are addressed such as avoidance of habitat trees, minimisation of affects in palustrine wetlands, 

channel bank characteristics, etc. 
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5.0 Conclusions and Recommendations 
5.1 Aquatic ecosystem values 

A number of aquatic ecosystem values were identified for Wieambilla Creek and these have been discussed 

through the report. Wieambilla Creek, between Kenya gas-field and the Condamine River, is in good 

condition and has high environmental value with respect to its riparian zone, habitat characteristics and 

habitat connectivity. The potential affected reach of Wieambilla Creek is not considered a unique aquatic 

ecosystem type within the Condamine River catchment and similar habitats and aquatic ecological 

characteristics are well represented in local and regional ephemeral streams.   

 

5.2 Discharge location 

Option A is the recommended QGC treated water discharge location (refer Figure 4.2 and Section 4.2.1). 

 

5.3 Aquatic ecosystem impacts 

A number of important ecological values (both aquatic and terrestrial in adjoining riparian vegetation) were 

identified for Wieambilla Creek. These values may be affected by the proposed discharge of treated water as 

follows:   

 The proposed QGC treated water discharge will result in a fundamental change in the aquatic 

ecosystem for the length of the 10km reach, resulting in a change in values (ecological structure and 

function). The natural ephemeral hydrograph, and associate aquatic ecological communities, will be 

altered to a permanently or semi-permanently flowing aquatic system for the life of QGC discharge 

operations. 

 Acknowledging (and not underestimating) the aquatic ecosystem change described in the last dot 

point, the impact will be restricted to a relatively short length of well represented ephemeral stream. 

Note that it is also expected that ephemeral characteristics and ecological communities would re-

establish in Wieambilla Creek within a short time after cessation of QGC water discharge operations.   

 The anticipated affects of discharged water on vegetation community condition and structure in the 

riparian zone of the implicated Wieambilla Creek reach (i.e. 10km downstream from discharge point) is 

not expected to be significant. 

 

5.3.1 Discharge regime 

The proposed water discharge regime (total volume, timing of discharge, etc) that is required to meet 

operational needs is still under consideration by QGC. Once firm details of the operational requirements 

become clear, further consideration should be given to how any discharge regime matches natural 

hydrograph expectations for Wieambilla Creek. At the time of writing this report, the QGC “base-case” for 

discharged treated water was for continuous discharge and the potential impacts of continuous discharge to 

Wieambilla Creek have already been summarised above in Section 5.3. That is, a permanent or semi-

permanent shift from an ephemeral hydrograph for the modelled extent of discharge influence downstream. 

 

5.3.2 Water quality 

Water quality characteristics and monitoring are referred to in a number of places in this report. Changes to 

Wieambilla Creek water quality, and any associated habitat or ecological impacts, as a result of QGC water 

discharge have not been determined in detail or discussed here. At the time of writing this report, proposed 
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pipe-end discharge water quality remained uncertain and a comprehensive review of ambient surface-water 

water quality for the region was incomplete. Discussion around potential discharge impacts and mitigation 

measures is focussed, therefore, on the modelled extent of discharge influence downstream in Wieambilla 

Creek and its effects on aquatic ecology and values volumetrically. 

 

More detailed regional water quality information is emerging from other QGC projects that are currently 

underway, and proposed pipe-end discharge water quality is being clarified. This will add further to our 

understanding of potential impacts of discharge in Wieambilla Creek. At the time of writing this report, 

expectations for pipe-end discharge water quality (based around treatment plant construction and operation 

specifications) was proposed to be within current state and national water quality guidelines for critical water 

parameters. Water quality specifications are also being developed to be consistent with reviews and analysis 

of ambient water quality characteristics for surface-waters of the region. In this case, the likely pipe-end 

discharge water quality is not expected to pose a high risk of aquatic ecological impact.  

 

We recommend, however, that discharge water quality and ambient Wieambilla Creek water quality are 

investigated in more detail to further assess potential aquatic ecological impacts if any. This was not part of 

the scope of this project because foundation data is not available; however, other work currently underway 

that has a broader geographic focus (i.e. including the Condamine River and Chinchilla Weir) will provide the 

detail necessary to advance this assessment. 

 

5.4 Impact mitigation measures 

The following impact mitigation recommendations are proposed to assist QGC in minimising the impacts of 

discharging treated production water to Wieambilla Creek. These actions would also assist to minimise 

discharge impacts in any of the ephemeral surface water systems that occur locally within the Condamine 

River catchment.  

 

5.4.1 Discharge point construction and operation 

1) A sediment and erosion control plan, which includes monitoring and exceedance management, should 

be prepared and implemented before construction begins at the discharge point and for the discharge 

pipeline.   

2) Sediment and erosion control measures must be planned and implemented that apply for both the 

construction and operational phases of the water discharge activities. Monitoring should occur at both 

the discharge location and downstream throughout the potential impact zone.   

3) Construction activity and vehicle movement must be restricted to the discharge location footprint within 

the Wieambilla Creek channel (within the high banks).  

4) Removal of riparian vegetation in all directions from the proposed discharge location, and from the 

associated pipeline route, should be minimised. This will maximise the retention of lateral and 

longitudinal connectivity for aquatic dependent species in the riparian zone. 

5) Bank disturbance should be carefully planned and armoured (post construction) to prevent adverse 

erosion or progressive bank deterioration during and after flood events in Wieambilla Creek. 

 

5.4.2 Discharge regime 

A continuous-release treated water discharge scenario will change the aquatic ecosystem characteristics 

within the 10km reach of Wieambilla Creek as already discussed. Direct physical impacts of these discharge 
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operations may be mitigated as indicated in Section 5.4.1. Ecological and water quality conditions or 

changes may be monitored as recommended in Section 5.5 below. The ecological change away from an 

ephemeral aquatic ecosystem within the short affected reach, however, is driven by the release regime and 

can not be mitigated. 

 

Though the QGC discharge regime ‘base-case’ is for continuous release, other discharge regime options 

may emerge as QGC operational requirements are refined and/or as temporal and volumetric constraints are 

further understood. For this reason, we recommend an assessment to reconcile operational discharge 

regime needs with natural flow patterns in local surface waters to asses whether QGC may be able to modify 

discharge operations to minimise changes to natural hydrographs. A detailed analysis of the natural 

hydrological regime of Wieambilla Creek may need also to be undertaken to support this reconciliation. For 

example, QGC operational needs permitting, a water discharge regime other than continuous release could 

be timed (varied) to take account of natural flow patterns and to minimise environmental impact by 

minimising changes to the Wieambilla Creek hydrograph. 

 

5.5 Monitoring 

Regardless of the water discharge regime implemented, water quality and surveillance environmental 

monitoring is important to enable corrective action if negative trends or significant impacts are detected. We 

recommend that the following monitoring actions are implemented: 

 

1) Water quality monitoring should occur according to the QGC Central Operations Area Receiving 

Environment Monitoring Program (REMP). The REMP establishes water quality monitoring locations at 

the proposed discharge location, at several locations downstream in Wieambilla Creek, at locations 

downstream in the Condamine River, and at a number of ‘reference’ water quality sites for data 

comparison. This water quality monitoring program includes water chemistry and aquatic ecology (e.g. 

aquatic macroinvertebrate sampling and analysis) requirements as appropriate. Monitoring should occur 

throughout construction of discharge works and, then, periodically through operation of the water 

discharge outlet according to the REMP. Ideally, water quality monitoring should begin well before any 

water discharge activity begins to provide background information. The REMP provides a recommended 

schedule for sampling locations, monitoring frequency, and data collection requirements. 

 

2) A surveillance monitoring program should be implemented focussed on issues other than water quality 

and extending along the 10km downstream area which would potentially be affected by the proposed 

water discharge. This monitoring effort should continue, at least, whilst water discharge is occurring to 

identify issues such as: changes to terrestrial or aquatic weed extent or abundance; changes or 

deterioration of Wieambilla Creek bank integrity; negative trends in riparian ecosystem condition; 

significant aquatic habitat alterations including bank slumping and severe scouring; feral animal 

abundance; and other broad environmental/ecological trends in condition and/or values. Unlike REMP 

driven water quality monitoring (refer #1 above), “surveillance” monitoring for this purpose need not be 

site based and can be conducted opportunistically by suitable qualified personnel. Data collection can be 

qualitative. As a minimum, a quarterly inspection of ecological/environmental conditions should be 

conducted along the 10km affected Wieambilla Creek reach at multiple locations including at least the 

REMP sites AQ-WK01T, AQ-WK02T, AQ-WK03T and AQ-WK04T. This monitoring should be continued 

for the duration of discharge operations. 
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