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Figure 4-7: Significance mapping for all riparian vegetation types, and relevant representations throughout Study Areas 1 & 2; Map 2 of 3. 
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Figure 4-8: Significance mapping for all riparian vegetation types, and relevant representations throughout Study Areas 1 & 2; Map 3 of 3.
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Table 4-3: Complete GDE and IDE classification table and associated ‘Mesic’ composition data. 
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& dependence rating 

Key determinants Mesic classification GDE-IDE Sensitivity Key Mesic Species which are present/common  (Full list below**) 

1 C1-A C1-A GDE          
(High) 

Melaleuca argentea 
(mature) Present and 
Dominant 

Persistently Wet-‘mesic’ + 
consistently shallow alluvial aquifer 

Very High - GDE 
(alluvial) - Partially 
Buffered by 
Catchment size 

Melaleuca argentea, Sesbania formosa, Acacia ampliceps, Samolus sp. 
Millstream, Cullen Leucanthum, Melaleuca bracteata, Potamogeton spp.,  
Adriana tomentosa, Plumbago zeylanicum, Melaleuca linophylla, Abutilon 
amplum, Schoenoplectus spp., Ammannia baccifera, Acacia coriacea subsp. 
pendens, Melaleuca glomerata, Typha domingensis, Cyperus vaginatus and 
more 

2 C1-B 

C1-Ba GDE          
(High) 

Mature Melaleuca 
argentea present, but not 
dominant. 

Persistently Wet-‘mesic’ + 
consistently shallow alluvial aquifer 

High - Small Scale 
GDE (alluvial) - 
Partially Buffered 
by Catchment size 

Melaleuca argentea, Acacia ampliceps, Samolus sp. Millstream, Adriana 
tomentosa, Plumbago zeylanicum, Melaleuca linophylla, Abutilon amplum, 
Acacia coriacea subsp. pendens, Melaleuca glomerata, Typha domingensis, 
Cyperus vaginatus. 

C1-Bb GDE          
(High) 

Melaleuca argentea 
(mature) Present and Co-
Dominant 

Persistently Wet-‘mesic’ + 
consistently shallow alluvial aquifer 

Very High - Small 
Scale GDE (alluvial) 
- Partially Buffered 
by Catchment size 

Melaleuca argentea, Sesbania formosa, Acacia ampliceps, Samolus sp. 
Millstream, Adriana tomentosa, Plumbago zeylanicum, Melaleuca linophylla, 
Abutilon amplum, Potamogeton spp., Schoenoplectus spp., Ammannia 
baccifera, Acacia coriacea subsp. pendens, Melaleuca glomerata, Typha 
domingensis, Cyperus vaginatus. 

3 C1-C C1-C GDE    
(Moderate - High) 

Melaleuca argentea (Young 
to Semi-mature) Present 
and Co-Dominant 

Persistently Wet-‘mesic’ + typically 
shallow alluvial aquifer 

High (+) - Small 
Scale GDE (Alluvial) 
- Partially Buffered 
by Catchment size 

Melaleuca argentea, Acacia ampliceps, Samolus sp. Millstream, Adriana 
tomentosa, Plumbago zeylanicum, Abutilon amplum, Schoenoplectus spp., 
Acacia coriacea subsp. pendens, Melaleuca glomerata, Typha domingensis, 
Cyperus vaginatus. 

4 C2-AA 

C2-AA GDE    
(Moderate - High) 

E. camaldulensis 
Dominated - Open 
forest/forest - Wet - 
Sesbania formosa Present 
and at times Co-dominant 

Persistently Wet-‘mesic’ + typically 
shallow alluvial aquifer, or bedrock 
forcing alluvial aquifer to be 
shallow/surface 

High (+) - GDE-IDE - 
Bedrock generally 
shallow 

Sesbania formosa, Acacia ampliceps, Phoenix dactylifera, Melaleuca bracteata, 
Washingtonia spp., Potamogeton spp.,  Adriana tomentosa, Plumbago 
zeylanicum, Melaleuca linophylla, Abutilon amplum, Schoenoplectus spp., 
Ammannia baccifera, Acacia coriacea subsp. pendens, Melaleuca glomerata, 
Typha domingensis, Cyperus vaginatus. 

C2-AA-
H 

GDE    
(Moderate - High) 

E. camaldulensis 
Dominated - Open 
forest/forest - Wet - 
Heavily modified, Discharge 
and Disturbance 

Persistently Wet-‘mesic’ + typically 
shallow alluvial aquifer (partly 
artificial) 

High (+) - GDE-IDE 

Sesbania formosa, Acacia ampliceps, Melaleuca bracteata, Washingtonia spp., 
Potamogeton spp.,  Adriana tomentosa, Plumbago zeylanicum, Melaleuca 
linophylla, Abutilon amplum, Schoenoplectus spp., Ammannia baccifera, Acacia 
coriacea subsp. pendens, Melaleuca glomerata, Typha domingensis, Cyperus 
vaginatus. 

C2-AA-
R 

GDE    
(Moderate - High) 

E. camaldulensis 
Dominated - Open 
forest/forest - Wet - 
Melaleuca Bracteata 
abundant 

Persistently Wet-‘mesic’ + typically 
shallow alluvial aquifer, or bedrock 
forcing alluvial aquifer to be 
shallow/surface 

High (+) - GDE-IDE 

Acacia ampliceps, Melaleuca bracteata, Potamogeton spp., Adriana tomentosa, 
Plumbago zeylanicum, Melaleuca linophylla, Abutilon amplum, Schoenoplectus 
spp., Ammannia baccifera, Melaleuca glomerata, Typha domingensis, Cyperus 
vaginatus. 
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5 C2-A 

C2-A GDE    
(Moderate - High) 

E. camaldulensis 
Dominated - Open Forest 
(to Forest) 

Typically Wet-‘mesic’ + Typically 
shallow alluvial aquifer, or bedrock 
forcing alluvial aquifer to be 
shallow/surface 

High - GDE-IDE- 
Bedrock generally 
shallow 

Sesbania formosa, Acacia ampliceps, Phoenix dactylifera (Seven Mile Creek), 
Melaleuca bracteata, Washingtonia spp. (Seven Mile Creek), Potamogeton 
spp.,  Adriana tomentosa, Plumbago zeylanicum, Melaleuca linophylla, Abutilon 
amplum, Schoenoplectus spp., Ammannia baccifera, Acacia coriacea subsp. 
pendens, Melaleuca glomerata, Typha domingensis, Cyperus vaginatus. 

C2-A-T GDE    
(Moderate - High) 

Large creek (Turee) - E. 
camaldulensis Dominated - 
Open Forest 

Typically Wet-‘mesic’ + typically 
shallow alluvial aquifer. Moderate to Low 

Melaleuca argentea, Sesbania formosa, Acacia ampliceps, Adriana tomentosa, 
Plumbago zeylanicum, Melaleuca linophylla, Abutilon amplum, Schoenoplectus 
spp., Ammannia baccifera, Acacia coriacea subsp. pendens, Melaleuca 
glomerata, Typha domingensis, Cyperus vaginatus. 

N/A 
C2-AA* 

(pool is 
artificial) 

P-M GDE    
(Moderate - High) 

Artificial/Modified POOL 

Persistently Wet-‘mesic’ + typically 
shallow alluvial aquifer, or bedrock 
forcing alluvial aquifer to be 
shallow/surface 

High (+) - GDE-IDE - 
Bedrock generally 
shallow 

Fringes: Sesbania formosa, Acacia ampliceps, Washingtonia spp., Potamogeton 
spp., Adriana tomentosa, Melaleuca linophylla, Abutilon amplum, Ammannia 
baccifera, Melaleuca glomerata. Within: Potamogeton spp., Schoenoplectus 
spp., Typha domingensis,  Cyperus vaginatus and others 

17 P P GDE    
(Moderate - High) 

Natural Pool 

Persistently Wet-‘mesic’ + typically 
shallow alluvial aquifer, or bedrock 
forcing alluvial aquifer to be 
shallow/surface 

High (+) - Small 
Scale GDE (alluvial) 
- Partially Buffered 
by Catchment size 

Fringes: Melaleuca argentea (Turee Creek - typically Young), Sesbania formosa 
(isolated), Acacia ampliceps, Melaleuca linophylla, Abutilon amplum, 
Ammannia baccifera, Melaleuca glomerata.  Within: Potamogeton spp., 
Schoenoplectus spp., Typha domingensis,  Cyperus vaginatus and others 

6 C2-B 

C2-B GDE    
(Moderate - High) 

E. camaldulensis 
Dominated - Open Forest 

Often Wet, Several ‘mesic’ 
components present + typically 
shallow alluvial aquifer. 

Moderate to High - 
GDE-IDE 

Acacia ampliceps, Melaleuca bracteata, Washingtonia spp. (7 Seven Mile 
Creek),  Adriana tomentosa, Plumbago zeylanicum, Melaleuca linophylla, 
Abutilon amplum, Schoenoplectus spp., Ammannia baccifera, Acacia coriacea 
subsp. pendens, Melaleuca glomerata, Typha domingensis, Cyperus vaginatus. 

C2-B-H GDE    
(Moderate - High) 

Open forest - Semi Wet - 
Heavily modified, Discharge 
and Disturbance 

Typically Wet (part discharge), 
several ‘mesic’ components present 
+ typically shallow alluvial aquifer. 

Moderate - GDE-IDE 
Acacia ampliceps, Melaleuca bracteata, Adriana tomentosa, Plumbago 
zeylanicum, Melaleuca linophylla, Abutilon amplum, Melaleuca glomerata, 
Typha domingensis, Cyperus vaginatus. 

C2-B-S GDE    
(Moderate - High) 

Neerambah SPRING 
vegetation - E. 
camaldulensis Dominated - 
Open Forest 

Often Wet (historical), ‘mesic’ 
components present + typically 
connected to aquifer (historical). 

High + - GDE 

Tamarix aphylla, Bamboo species (now dead), Acacia ampliceps, Adriana 
tomentosa, Commicarpus australis, Plumbago zeylanicum, Melaleuca 
linophylla, Abutilon amplum, Acacia coriacea subsp. pendens, Melaleuca 
glomerata, Typha domingensis (dead), Cyperus vaginatus. 

8 

 
D7-A 

 
 
 

D7-A GDE    
(Moderate - High) 

E. camaldulensis/E. victrix 
Dominated - Open Forest - 
Melaleuca glomerata Open 
scrub 

At times Wet, Limited ‘mesic’ 
components present + typically 
shallow alluvial aquifer. 

Moderate (+) - GDE-
IDE 

Acacia ampliceps, Melaleuca bracteata (isolated), Adriana tomentosa, 
Plumbago zeylanicum, Melaleuca linophylla, Abutilon amplum, Acacia coriacea 
subsp. pendens, Melaleuca glomerata, Typha domingensis, Cyperus vaginatus. 

D7-A-T GDE    
(Moderate - High) 

Large Creek (Turee) - E. 
camaldulensis/E. victrix 
Dominated - Open Forest 
to woodland 

At times Wet, ‘mesic’ components 
present + often shallow alluvial 
aquifer. 

Moderate (-) - GDE-
IDE - Partially 
Buffered by 
Catchment size 

Acacia ampliceps, Melaleuca bracteata (isolated), Samolus sp. Millstream 
(isolated patches), Adriana tomentosa, Plumbago zeylanicum, Abutilon 
amplum, Acacia coriacea subsp. pendens, Melaleuca glomerata, Typha 
domingensis, and Cyperus vaginatus. 
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8 D7-A 
(continued) 

D7-M-
S 

GDE    
(Moderate - High) 

Neerambah SPRING 
vegetation - Decline zone - 
Modified aquifer 

Historically Wet, Some ‘mesic’ 
components present + typically 
indirectly connected to aquifer 
(historical). 

High (+) - GDE Acacia ampliceps, Plumbago zeylanicum, Melaleuca linophylla, Abutilon 
amplum, Melaleuca glomerata, Cyperus vaginatus. 

7 C2-C 

C2-C-S GDE    
(Moderate - High) 

Mud Spring - E. 
camaldulensis Dominated - 
Woodland 

Often Wet (historical), ‘mesic’ 
components present + typically 
connected to aquifer (historical). 

High (+) - GDE Melaleuca linophylla, Acacia coriacea subsp. pendens, Melaleuca glomerata, 
Cyperus vaginatus. 

C2-C GDE              
(Low -Moderate) 

E. camaldulensis 
Dominated - Woodland 

At times Wet, Some ‘mesic’ 
components present + typically 
shallow alluvial aquifer. 

Moderate - GDE-IDE 
Adriana tomentosa, Plumbago zeylanicum, Melaleuca linophylla, Acacia 
coriacea subsp. pendens, Melaleuca glomerata, Typha domingensis, Cyperus 
vaginatus. 

C2-C-H GDE              
(Low -Moderate) 

E. camaldulensis 
Dominated - Woodland  
heavily modified, Discharge 
and Disturbance 

Often Wet (part discharge), Some 
‘mesic’ components present + 
typically shallow alluvial aquifer. 

Moderate (-) - GDE-
IDE 

Acacia ampliceps, Plumbago zeylanicum, Melaleuca linophylla, Acacia coriacea 
subsp. pendens, Melaleuca glomerata, Cyperus vaginatus. 

9 D7-B 

D7-B GDE              
(Low -Moderate) 

E. camaldulensis/E. victrix 
Dominated - Woodland 

At times Wet, only low level ‘mesic’ 
components present + alluvial 
aquifer shallow at times. 

Moderate - 
Potential GDE - 
Actual IDE 

Acacia ampliceps (some areas), Plumbago zeylanicum, Melaleuca linophylla, 
Acacia coriacea subsp. pendens, Melaleuca glomerata, Cyperus vaginatus. 

D7-B-S GDE              
(Low -Moderate) 

Neerambah Spring 
Vegetation - E. 
camaldulensis/E. victrix 
Dominated - Woodland 

Historically Wet, Limited ‘mesic’ 
components present + typically 
indirectly connected to aquifer 
(historical). 

Moderate (+) - GDE-
IDE 

Acacia coriacea subsp. pendens, Melaleuca glomerata, Cyperus vaginatus, 
Plumbago zeylanicum, Abutilon amplum. 

D7-B-
MG 

GDE              
(Low -Moderate) 

E. camaldulensis/E. victrix 
Dominated - Woodland - 
Melaleuca glomerata Open 
scrub 

At times Wet, Common Surface 
water flow path - Limited ‘mesic’ 
components consistently present + 
alluvial aquifer shallow at times. 

Moderate - 
Potential GDE - 
Actual IDE 

Acacia ampliceps (isolated), Melaleuca bracteata (isolated), Adriana 
tomentosa, Plumbago zeylanicum, Melaleuca linophylla, Abutilon amplum, 
Acacia coriacea subsp. pendens, Melaleuca glomerata, Typha domingensis, 
Cyperus vaginatus. 

11 D8-A D8-A GDE              
(Low -Moderate) 

E. victrix Dominated - 
Woodland to Open Forest 

At times Wet, only low level ‘mesic’ 
components present + alluvial 
aquifer typically accessible (at depth) 
to overstorey. 

Moderate (-) - 
Potential GDE - 
Actual IDE 

Plumbago zeylanicum (isolated), Melaleuca linophylla, Acacia coriacea subsp. 
pendens, Melaleuca glomerata, Cyperus vaginatus. 
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10 D7-C D7-C IDE           
(Moderate) 

E. camaldulensis/E. victrix 
Dominated - Open 
Woodland 

At times Wet, only low level ‘mesic’ 
components consistently present + 
alluvial aquifer typically accessible to 
overstorey. 

Moderate (-) - 
Potential GDE - 
Actual IDE 

Plumbago zeylanicum (isolated), Melaleuca linophylla, Acacia coriacea subsp. 
pendens, Melaleuca glomerata, Cyperus vaginatus. 

12 D8-B 

D8-B IDE           
(Moderate) 

E. victrix Dominated - 
Woodland 

Broadly Ephemeral, Only Low level 
‘mesic’ components present (small 
component) + alluvial aquifer at 
least seasonally accessible (at depth) 
to overstorey. 

Moderate to Low - 
Potential IDE 

Acacia coriacea subsp. pendens, Melaleuca glomerata, Cyperus vaginatus. 

D8-B-
MG 

IDE           
(Moderate) 

E. victrix Dominated - 
Woodland - Melaleuca 
glomerata Open scrub 

At times Wet, Common Surface 
water flow path - Only Low level 
‘mesic’ components present + 
alluvial aquifer potentially 
seasonally accessible (at depth) to 
overstorey. 

Moderate (-) - 
Potential GDE - 
Actual IDE 

Plumbago zeylanicum, Acacia coriacea subsp. pendens, Melaleuca glomerata, 
Cyperus vaginatus. 

13 D8-C 

D8-C IDE             
(Low) 

E. victrix Dominated - Open 
Woodland 

Broadly Ephemeral, Only Low level 
‘mesic’ components present + 
alluvial aquifer may not be 
accessible to overstorey. 

Low - IDE Acacia coriacea subsp. pendens, Melaleuca glomerata 

D8-C-
MG 

IDE             
(Low) 

E. victrix Dominated - Open 
Woodland - Melaleuca 
glomerata Open Scrub 

Broadly Ephemeral, Common 
Surface water flow path - Only Low 
level ‘mesic’ components present + 
alluvial aquifer may not be 
accessible to overstorey. 

Low (+) - Potential 
GDE - Actual IDE 

Acacia coriacea subsp. pendens, Melaleuca glomerata 

14 

 
 

D8-D 
 
 
 

D8-D IDE             
(Low) 

E. victrix Scattered Trees -
Shrubland 

Broadly Ephemeral, ‘mesic’ 
components generally absent + 
alluvial aquifer unlikely to be 
accessible to overstorey. 

Low - Potential IDE Acacia coriacea subsp. Pendens (isolated), Melaleuca glomerata (isolated) 

D8-D-
H 

IDE             
(Low) 

E. victrix Scattered Trees -
Shrubland - Heavily 
Modified, disturbance. 

Broadly Ephemeral, ‘mesic’ 
components generally absent + 
alluvial aquifer not accessible to 
overstorey. 

Low to Very Low - 
Potential IDE 

Acacia coriacea subsp. pendens, Melaleuca glomerata (isolated), Cyperus 
vaginatus (isolated). 
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D8-D 
(continued) 

D8-D-S IDE             
(Low) 

Neerambah Spring 
Vegetation - E. victrix 
Scattered Trees -Shrubland 

Broadly Ephemeral, ‘mesic’ 
components generally absent + 
alluvial aquifer not accessible to 
overstorey. 

Low (+) - Potential 
IDE 

Acacia coriacea subsp. pendens (isolated), Melaleuca glomerata (isolated) 

15 D9 D9 N/A   
(Ephemeral) 

Acacia citrinoviridis 
floodplain Shrubland 

Broadly Ephemeral, ‘mesic’ 
components absent + alluvial aquifer 
not accessible. 

Very Low - 
Potential IDE 

Generally absent or very uncommon 

16 D14 D-14 N/A   
(Ephemeral) 

Acacia citrinoviridis upper 
terrace Shrubland 

Broadly Ephemeral, ‘mesic’ 
components absent + alluvial aquifer 
not accessible. 

Very Low - 
Potential IDE 

Generally absent or very uncommon 

N/A SB SB N/A   
(Ephemeral) 

Bare beds N/A Low - Minimal 
Vegetation 

Generally absent or uncommon 
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4.7. Risk Mapping 

For the purpose of mapping the spatial distribution of risk within the Study Area, each community was 
attributed a risk rating. This risk is essentially related to potential and proposed hydrological changes. 

The risk mapping process involved providing an interpretation of the degree of sensitivity (or 
vulnerability) to hydrological change held by each community. From this a rating of the risk that 
“measurable” impact/change to a community could result from a significant degree of hydrological 
change was interpreted. This risk rating involved an initial consideration of 7 different factors to produce 
a rating. Then a residual risk rating was attributed through consideration of the significance and condition 
of the relevant community being considered. The steps, methods and definitions involved in this process 
are outlined in Section 3.4.2. 

The spatial risk mapping created from this risk assessment process is presented in Figures 4-9 to 4-11. 

The final residual risk ratings (similar to “Importance” ratings applied in SKM (2001)) attributed to each 
community are presented in table format within Appendix J. This table presents the ratings, sources and 
location data for risk attributed to different areas (zones - e.g. 1A, 2A etc.) within the GPO as part of the 
risk mapping process.  It is noted that orange shading within this table indicates risk zones dealt with in 
further detail as part of the detailed impact assessment conducted for 4EE dewatering within Seven Mile 
Creek – i.e. those areas of significant risk which can be broadly attributed to the current proposal.   

The last column of the risk table in Appendix I (Risk Source: Current operations / New Proposal) is 
important in the context of hydrological risk present within the Greater Paraburdoo operations.  For 
completeness, hydrological risk in relation to riparian features potentially dependent on groundwater 
sources has been mapped across the entire project area. However; the EIA process is focused on those 
impacts which are likely to arise from the new proposal, as opposed to the historical and current 
operations.  As a result this column is important as it indicates whether the risk attributed to particular 
areas of riparian vegetation relates to the current proposal.  In some cases, the risk is attributed to both, 
however, the bold demarcation to text in this column represents the greater contributor of risk in each 
zone.  

While the results of the above risk assignment process are provided via mapping, a decision matrix for 
each outcome is not provided from this work for a number of reasons.  Firstly; outside of the key impact 
zone of Seven Mile creek (Risk Zones 1-3; as per Section 5.2 and Appendix J), where significant new 
groundwater drawdown is proposed; the risk profile is much lower and broadly attributable to the current 
operations. As such, the reduced risk profile and previous exposure of riparian vegetation to hydrological 
perturbation (of a longer term and ongoing nature) determines that a broader scale of risk mapping is 
appropriate. As a result, the extent of the polygons/areas being attributed risk ratings (outside of Risk 
Zones 1-3) are much larger and creek reaches etc. are experiencing overlapping risk factors and 
degrees of influence from the various factors listed above (Section 3.4.2).  This determines that such a 
decision matrix is likely to be of low value as it would return multiple potentially contradictory decisions 
for different factors within specific areas. Instead an overall consideration of each zone is made with the 
understanding that the generally low risk scenario of these examples does not warrant a greater level 
of consideration (outside of Risk Zones 1-3). For these areas a general table indicating the source of 
risk (and notes where appropriate), the risk zone and the attributed risk is provided in Appendix J.  
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Figure 4-9:  Riparian / GDE Risk Mapping (hydrological Risk); Map 1 of 3 
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Figure 4-10:  Riparian / GDE Risk Mapping (hydrological Risk); Map 2 of 3  
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Figure 4-11:  Riparian / GDE Risk Mapping (hydrological Risk); Map 3 of 3 
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4.8. Impact assessment and predictions for the Seven Mile Creek impact zone  

For the key zone of Seven Mile creek potentially experiencing significant new hydrological changes (i.e. 
Seven Mile creek in the proximity of the Paraburdoo operations at 4 East/4 West; Risk Zones 1-3), an 
assessment and prediction of likely outcomes was conducted. Figure 4-12 presents the spatial bounds of 
each of the risk zones relevant to the stretch of Seven Mile creek where hydrological changes associated 
with the current proposal are most likely to significantly Impact vegetation.  The impact assessment and 
predicted outcomes table is provided in Appendix L. 

As result of this process, seven key vegetation stressors were identified and considered in relation to the 
Seven Mile Creek dewatering scenario (see Section 3.5).  Different zones of the creek and associated 
riparian formations have been identified as experiencing varying combinations (and magnitudes) of these 
factors, depending, on the historical, current and proposed biotic and hydrological regimes experienced.    
In general the number and magnitude of these factors which are active in any one area, combine to result 
in an increasing likelihood of vegetation impact.  Despite this, a number of these stressors do have the 
potential to be mitigated by slower rates of change (e.g. issues associated with root truncation; reduced 
drawdown rates could avoid drawdown stress on shallow root systems), such that their effect is partially or 
completely mitigated.  The potential for impacts to vegetation as a result of the interaction of multiple 
stressors is likely to peak in the late dry season (to early wet season), where increasing/peaking vapour 
pressure deficit at the leaf/atmosphere boundary often coincides with high temperatures, increasingly low 
to negligible soil moisture, reduced (or potentially removed) groundwater access and minimal surface water 
input.   

Further to these considerations the predicted outcomes presented in Appendix L also benefited from 
observations of the varying density and distribution (as well as structure and composition) of vegetation 
occupying differing hydrological regimes occurring through risk zones 1-3. Within the stretch of Seven Mile 
Creek being considered, geologically driven partitioning of groundwater conditions along with the presence 
of longer term hydrogeological monitoring equipment (at least in the more central zones) has provided a 
unique opportunity to observe vegetation responses. In particular it has allowed some ability to observe the 
type of vegetation density and spread which differing hydrogeological regimes tend to support within the 
locality.  Learnings like this, but also from how vegetation has broadly responded to longer term hydrological 
changes (observed through remote sensing), has provided valuable insight into the vegetation responses 
likely to occur in areas being considered as part of the current proposal.  As an example, Plate 4-2 presents 
a graph of the results of a relatively simple analysis (conducted by the Rio Tinto GIS team) of changes in 
the percentage of Landsat imagery pixels which meet the chosen MSAVI riparian vegetation threshold of 
0.3 within six separate reaches of Seven Mile and Pirraburdu Creeks. Plate 4-3 shows the general bounds 
of the six separate reaches being analysed via historical Landsat imagery. The key date ranges considered 
as part of this analysis are divided based on the onset of pit dewatering in 1992, and varying dewatering 
regimes occurring post this date. The percentage of area being occupied by riparian vegetation in the 
different hydrological reaches (Plate 4-3), as well as the riparian change which has occurred as a result of 
historical hydrological changes, were considered (along with other similar analyses) in the vegetation 
outcomes predicted in Appendix L.   

A description of the relevant methods and scenarios used to form the predictions outlined in Appendix L 
are provided in Section 3.5. Information around the hydrogeological changes predicted in the different 
zones is also provided in Appendix L. Further detail and discussion around the distribution and scale of 
impacts predicted in this zone are provided in Section 5.2.  



 

Riparian Vegetation and Associated Groundwater Dependent Ecosystems – Targeted Survey of the Greater Paraburdoo Operations 
Greater Paraburdoo Iron Ore Proposal  78 

 
Figure 4-12:  Map showing the spatial bounds of risk mapping zones 1-3 located within the key impact zone of Seven Mile creek   
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Plate 4-2: Graph of the percentage of Landsat pixels showing riparian vegetation of a minimum density 
within 6 separate reaches of Seven Mile and Pirraburdu Creeks over 4 separate time spans.  

  
Plate 4-3: Image showing the spatial bounds of the six separate hydrological reaches analysed using 
historical Landsat imagery.  
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4.9. Contextual Assessment of the Distribution of 'Mesic' Riparian Formations within a 100 
km Radius of the GPO 

Given that the current proposal will potentially impact groundwater dependent riparian communities 
identified within the Greater Paraburdoo Operations as part of this study, it is critical that we understand 
the relative importance (i.e. significance) of the riparian features present, particularly those more likely 
to be impacted.  In order to understand relative significance, it is first important to understand how many 
potential similarly sized and similarly groundwater dependent riparian features occur in the broader 
locality.  As per the methods outlined in section 3.4.3 identification and mapping of significant and ‘mesic’ 
riparian formations within the broader locality was undertaken. It is assumed that all of the features 
identified as part of this assessment represent potentially groundwater dependent features of 
comparative relevance to those studied in more detail within the GPO.   The inventory produced as part 
of this step is presented in Figure 4-13, and the results are provided as a table within Appendix K. A 
summary of these results and their relevance to the key features to be potentially impacted within the 
GPO is provided below in section 4.9.1 and 4.9.2, listed in order of decreasing (approximate) size of the 
features in question. However; sections 4.6.1 and 4.6.2 only deal with riparian formations of the following 
drainage size classes in detail; “major drainage” and “large to moderate drainage”. These drainage size 
classes represent those of most relevance to the current proposal and associated impacts.  For 
significant riparian formations on smaller scale drainage features refer to Figure 4-12, and the table in 
Appendix K.  However; a comparative summary is not provided at this formation scale as broadly 
assessing the comparative significance at this scale is a much harder process.  Potentially significant 
‘mesic’ riparian formations on small drainage systems are often also quite small (particularly in length), 
and often supported by smaller scale hydrogeological features.  Consideration of composition and 
condition becomes much more important for such features and as such increasingly requires ground-
truthing in order to consider them in this type of assessment. For these reasons, a contextual 
assessment utilising the broad desktop approach outlined here is much less appropriate for small scale 
drainage/GDE type features; as a result it was not provided.    

An important part of this process was considering which features within the GPO were most relevant for 
contextual consideration. While significant and relevant for contextual consideration, the ‘major creek’ 
sized riparian features of Turee Creek (within Study Area 1 and 2), are unlikely to be significantly 
impacted by the current proposal. As a result features of this size (major drainage features) were 
considered in less detail. The other significant riparian formations of the area were those GDE features 
occurring on large to moderate sized drainage features of the GPO locality.  These are broadly 
represented by those riparian formations associated with Seven Mile Creek and its tributaries; 
Pirraburdu, Bellary, and Tableland Creeks.    

Ultimately, the task of assessing comparative significance between different riparian formations in 
different areas is a complex one.   It essentially involves an overarching comparison of a number of 
different concepts which are hard to quantitatively measure; i.e. ecological values, degrees of 
rarity/restriction, landform and overall condition/health of riparian formations.  This task becomes even 
more arbritrary when the majority of it is done at a desktop level.  For this reason the following 
assessment is only considered to be a high level comparison and should be treated as such while 
acknowledging the value gained through the provision of a relevant inventory.    

4.9.1. Formations Supported by Major Drainage Systems (major creeks to river size systems). 

Based on an assessment of the distribution, size and magnitude of persistence anomalies (not ̀ including 
the Ashburton River), the most relevant and equivalently significant ‘mesic’ riparian communities 
(potentially representing GDE-IDE’s) of similar order drainage systems to Turee Creek were concluded 
to likely be represented by: 

 

1. The highly significant communities of the Wongarra Pool (substantial OPV formations and 
aquatic GDE’s present) stretch of the Beasley River (1700 km2 catchment reporting to this 
location). 
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2. Significant riparian communities of Turee Creek within creek stretches approximately 20, 30 
and 50 km upstream of the Study Area (reporting catchments in the order of 2000-4000 km2) 
(which likely includes OPV and aquatic GDE’s).   

3. Riparian communities of the Kazput Pool stretch of the Hardey River (1,800 km2 of catchment 
reporting to this location) (OPV and moderate scale aquatic GDE’s potentially present). 

4. Riparian communities of the stretch of the Hardey River near Cheela Springs (4,300 km2 of 
catchment reporting to this vicinity), approximately 5-15km downstream of the Hardey-
Beasley River confluence (OPV and low/moderate level aquatic GDE’s likely to be present). 

 

4.9.2. Formations Supported by Large to Moderate Sized Drainage  

 

Despite the complexities of assessing the comparative significance of moderate size riparian 
assemblages; the riparian assemblages of Seven Mile and Pirraburdu creeks near the PO, seem 
somewhat unique in the broader locality with respect to the size, structure, persistence, supported 
‘mesic’ habitats and elements of their understorey composition.  

For the distribution assessment of the broader locality, large to moderate sized drainage systems were 
defined as creeks (and rivers in some cases) with a catchment size at the point of interest in the order 
of less than 1500 km2.  From the assessment it was concluded that of the larger more ‘mesic’ riparian 
formations of note in the broader locality (100 km radius), there were approximately five occurrences of 
a similar size, degree of vegetation persistence and potential biological significance to those riparian 
formations on Seven Mile and Pirraburdu Creeks near the PO.  

None of these five representations seem clearly more significant/extensive than those on Seven Mile 
Creek. However, the absence of Melaleuca argentea is noted in the Paraburdoo representations, and 
while the presence of M. argentea within the following assemblages is not yet confirmed in all cases, it 
is assumed that this species may be present in some of them. Generally, the presence of M. argentea 
significantly increases the perceived significance of riparian communities. This elevated significance is 
partly due to the inherent hydrological sensitivity of this obligate phreatophytic species species, but also 
because this species can often be accompanied by relatively rare ‘mesic’ floristic assemblages, and 
generally infers high stability in the degree of groundwater (and surface water) access and thus some 
degree of perennial moisture availability. In arid systems, moisture permanence and semi-permanent 
surface water persistence are important physical assets to the local biota, and often form part of the 
critical habitat assemblage which together support local MNES (Matters of National Environmental 
Significance) fauna species  

Overall, the vegetation assemblages of Seven Mile and Pirraburdu creeks (where they intersect the PO) 
are thought to possess similar and in some respects potentially greater significance than the other 
elevated significance representations within the broader locality.  This is largely due to their size, but 
also due to their topographic position and high persistence.  With these factors in mind, it is proposed 
that the following 5 occurrences of ‘mesic’ riparian vegetation (potentially representing GDE-IDE’s) on 
large to moderate sized drainage lines, were thought to possess at least a similar significance (with 
potential for some cases to be of greater significance if possessing OPV) and extent to that present 
within the GPO;  

 

1. Upper Beasley river riparian assemblage near Fish pool approximately 7km west of Mount 
Turner (600km2 upstream catchment). 

2. Peaiematha soak located on Beasley River West, approximately 5km north of the significant 
riparian assemblages of Woongarra Pool (300km2 upstream catchment) 

3. Riparian assemblages of an unknown creek (small to mid-sized) approximately 7km east of 
the Rocklea homestead. 
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4. Some of the upper Tabletop Creek riparian formations associated with spring like features 
of the area and located approximately 28km north east of the PO (upstream of Eginane and 
Lagoon Pools) 

5. Riparian formations on an unknown creek and located approximately 32 km north west of 
the PO near Kara well.  

In conclusion; given that the key risk of impact posed to vegetation by hydrological change associated 
with current proposal relates to riparian formations of Seven Mile creek, this final list of comparable 
features is of most value as it helps to contextualise the significance of impacting GDE’s of large to 
moderate sized creek systems in the locality.   

Despite the similarity in significance of the above features to those on Seven Mile and Pirraburdu Creeks 
within Study Area 1A; based purely on the size and apparent productivity/persistence of the riparian 
formations present, it does appear that those in Study Area 1 are of high significance and poorly 
represented in the broader locality.  This is particularly true when you consider that similar scale gorge 
type landforms to those which have created the Paraburdoo GDE’s, are highly restricted in the broader 
locality. However; from a GDE significance sense, it is noted that if any of the above five comparable 
features are confirmed to possess OPV it’s likely that their significance would be elevated above that of 
the Pirraburdu and Seven Mile Creek GDE’s.  

Further to the five areas listed above, four additional small to moderate sized creek systems within the 
broader locality possess lesser but also potentially relevant and at times similarly significant ‘mesic’ 
riparian assemblages and potential GDE’s: 

 

1. Upper Beasley River riparian vegetation within sections of this river adjacent to Brockman 
3 (16 km east south east of the Brockman 2 operations). 

2. Isolated ‘mesic’ sections of riparian vegetation on Bellary creek between 12 and 40 km 
upstream of the Paraburdoo airport. 

3. Some of the additional upper Tabletop Creek riparian formations associated with spring 
like features dotted along the creek between 15 and 30 km upstream of its confluence with 
Bellary Creek (including “Palm Spring”). 

4. Riparian formations of Cheela Springs approximately 90km north west of the PO on Cheela 
Plains pastoral station.  
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Figure 4-13: Significant Riparian/GDE type features present within a 100km radius of the Paraburdoo operations (with a focus on the Pilbara Bioregion)  
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5. Discussion 

5.1. Key findings of the study 

 

This study sought to identify, characterise and map vegetation occurring in ‘mesic’ riparian habitats 
within the greater Paraburdoo area.  Ultimately this would feed into the identification and classification 
of GDE’s within the key study areas. As part of this study a novel remote sensing driven approach to 
the desktop identification of the presence and absence of potential GDE’s was used to guide the 
distribution of field investigations and resultant confidence in the completeness of the associated 
findings. Following the implementation of this approach and associated assessments, the key findings 
were as follows; 

• Turee Creek possesses the most groundwater dependent (and likely the most significant) riparian 
vegetation of the GPO locality.   This is generally represented by the C1 coded riparian vegetation 
types mapped as part of this study.  

• Outside of Turee creek, the GPO locality is broadly dominated by Facultative Phreatophytic 
Vegetation (FPV).   

• A number of the FPV formations within the GPO are on the ’mesic/hydrophytic’ side, represent GDE’s 
and are thus potentially significant in the context of the broader locality.  However, similar 
‘mesic/hydrophytic’ representations occur in the broader locality (100km radius of the PO).  Within 
Seven Mile Creek; smaller occurrences occur upstream, but there are also larger and potentially 
significant occurrences downstream of the Paraburdoo operations within the Gascoyne Bioregion.  

• Besides the large riparian features of Turee Creek (both FPV and OPV); the most significant GDE 
vegetation within GPO is believed to be that of Ratty Springs and particularly the associated GDV 
downstream of the named spring area (approximately 3km downstream of ratty springs) and 
immediately upstream of its terminus. 

• The more significant FPV representations outside of Turee Creek and within the GPO are broadly 
supported by the transition of drainage features and associated alluvial aquifers from lithology of the 
Fortescue Group through the Hamersley Group lithology of the Paraburdoo Range formations 
(stretching from Western Range to Channar).   

• In general the C2A coded riparian units (and notably the C2AA coded units), mapped as part of this 
study represent the more significant GDV of the Study Area which have the potential to be impacted 
by the proposal.  However the associated C2B, and D7A coded vegetation types are similarly 
significant and groundwater dependent. Further to this the P, C2C, D7B and D8A coded units were 
also characterised as GDV and thus representative of GDE’s within the development envelope. 

• A number of additional riparian units within the locality were characterised as IDE’s (Inflow 
Dependent Ecosystems).  While these communities are considered to be accessing additional water 
sources, which could include groundwater, and thus may represent potential GDE’s; it is considered 
unlikely that the broader aquifers of the area would be contributing a meaningful amount of their 
Environmental Water Requirements.  As a result it is assumed that for the most part, surface water 
inflow’s and associated hydrogeological support mechanisms are sufficient to support communities 
classified as IDE’s as part of this study.   

• Of all the potentially significant riparian vegetation and associated GDV/GDE in the GPO; Seven Mile 
Creek is the feature most likely to be significantly impacted as a result of the Proposal.  In this area, 
riparian vegetation occurring along a 1.5 km section of Seven Mile Creek (occurring on the northern 
edge of the range) was considered to have the highest apparent groundwater dependence and be 
at highest risk of significant impact from proposed expansion.    
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• Riparian vegetation mapped within this section of Seven Mile Creek was identified as representing 
vegetation with characteristics and values consistent with those of a GDE.  Although the obligate 
phreatophyte Melaleuca argentea was absent, an open-forest dominated by Eucalyptus 
camaldulensis present along with the predominance of other key ‘mesic’ indicator species such as 
Sesbania formosa (which is potentially an obligate phreatophyte) and Acacia ampliceps. 

• The study notes that riparian vegetation of Seven Mile Creek, south of the Paraburdoo town site, has 
been subject to historical surplus water discharge. As a result, vegetation has been altered from its 
original state due to artificial water sources and is potentially denser and more extensive than prior 
to discharge commencing. In addition to the augmented vegetation, the area is likely to have been 
modified due to historical land use such as grazing and proximity to the town site; with introduced 
flora species common in the understorey.  

• The remainder of GDV within the GPO seems to be relatively stable despite ongoing low level 
influence from groundwater abstraction activities associated with the current and historical 
operations.  Risk to these features continues to remain low and as a result potential impacts to these 
features are not dealt with in detail in this study (beyond vegetation mapping, sensitivity, significance, 
risk, and ‘mesic’ composition characterisation tasks). 

5.2. Sensitivity, Local Significance and Risk mapping in the key potential impact zone. 

Of the Riparian vegetation communities present in the GPO locality; the highest significance is attributed 
to the C1 coded (e.g. C1A-C1D) vegetation communities of Turee Creek (“High” to “Very High” local 
significance). In particular, the C1A and C1B vegetation communities are also likely to have moderate 
sub-regional significance given that they likely represent one of the southern-most large scale examples 
of OPV within the Hamersley Subregion. The C1 coded communities were also attributed the highest 
hydrological sensitivity (“High” to “Very High”) of riparian communities in the locality. However; these 
communities and the surrounding Turee Creek riparian communities of lesser significance (C2, D7 and 
D8) are unlikely to be impacted by the proposal.  

The creeks dissecting the main Paraburdoo Operations area (i.e. Seven Mile, Six Mile and Pirraburdu 
Creek) represent drainage features where hydrological changes (broadly groundwater-based) 
associated with ongoing operations and the current Proposal have the greatest potential to influence 
riparian vegetation.  In this area, the riparian communities of highest local significance (“Moderate-High” 
to “High (+)”) and the highest sensitivity (High to High (+)) are represented by the C2A and C2AA coded 
vegetation communities of Ratty Springs (Pirraburdu Creek) and Seven Mile Creek. Of the drainage 
systems in this area (i.e. Seven Mile, Six Mile and Pirraburdu Creeks), hydrogeological changes 
associated with the proposal are only considered likely to impact riparian vegetation within the stretch 
of Seven Mile Creek, immediately north and south of its dissection of the Paraburdoo Range (4 km 
stretch, broadly represented by zones 1-3 in Plate 5-1).  In this area the highest significance ratings 
attributed to mapped riparian vegetation is Moderate (+).   

Despite the above conclusion; there is some potential for minor increases to existing hydrogeological 
changes already influencing Seven Mile and Pirraburdu Creeks as part of the current/historical 
operations.  Notably this has potential to influence riparian vegetation in the section of Pirraburdu creek 
adjacent (directly west southwest of) to the 4W pits.  This section of Pirraburdu creek broadly possesses 
ephemeral vegetation (likely representing IDE’s at best) and is located downstream of the structural 
feature (believed to be a dolerite dyke) which isolates the GDE’s of Pirraburdu Creek/Ratty Springs from 
dewatering activities at 4West and 4East. 

Figure 5-1 and 5-2 show the spatial bounds of all riparian risk mapping zones relevant to Seven Mile 
Creek and linked to proposed hydrological changes as a result of the current Proposal.  Significant 
hydrological change has the potential to occur along a ~5 km section of Seven Mile Creek, which 
includes zones 1A, 1B, 2A, 2B, and the majority of 2C and 2D.  However; only the upstream 3km stretch 
of this zone is likely to see significant change which is more directly a product of the current Proposal 
(i.e. broadly linked to dewatering of the Wittenoom feature). The 3km stretch in question (zones 1A, 2A, 
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2B, and the majority of 2C) currently possesses quite ‘mesic’ riparian communities of elevated 
significance (“Minor” to “Moderate (+)” local significance) and sensitivity and which generally represents 
a GDE. However; with historical mine water discharge and associated vegetation augmentation 
occurring through this area, potentially since the 1980’s; its estimated that only the downstream portion 
of this stretch (Zone 1A, and 2A) is likely to represent the zone where increasingly ‘mesic’ and significant 
riparian GDE’s were present at baseline (i.e. pre-mining).  The upper portion of this stretch (Zone 2B) 
appears to have been more intermediate to ephemeral in its vegetation density and likely groundwater 
dependence at baseline.  By comparison, baseline persistence mapping (1987-1992; following methods 
outlined in section 3.1.1) for riparian vegetation in Zones 3 and 4, does indicate the presence of areas 
of quite ‘mesic’ vegetation with a distribution quite similar to that in more recent years (Plate 5-1; with 
examples highlighted by green circles). Importantly, there is a low potential for impacts as part of the 
current proposal to influence zones 3 & 4 (Figure 5-1).   

The baseline distribution of ‘mesic’ vegetation in the core impact zone (i.e. Zones 1-3) has been 
interpreted from Landsat derived vegetation persistence mapping (the earliest available and relevant 
period of 1987-1992, compared to a more recent time period; 2008 to late 2019), and the pre-mining 
distribution of more ‘mesic’ riparian GDE communities is thought to be represented by zones 1A and 2A 
(See Plate 5-1), which has currently been attributed a maximum local significance of “Moderate (+)”.  
Persistence mapping of vegetation in this area suggests quite clearly that the main area of ‘mesic’ 
vegetation within the core impact area (Zone 2; Figure 5-1 and highlighted with red circles in Plate 5-1) 
was quite a bit smaller than it is presently. However; there is still some uncertainty about the actual 
baseline riparian vegetation distribution during the earlier years of mining (pre 1988).  As a result some 
level of conservatism is applied to the consideration of what portion of Seven Mile creek currently 
possesses riparian vegetation representative of its baseline distribution.  

Within this area of Seven Mile Creek, communities that have been attributed the highest current 
significance rating as part of this study are represented by the C2AAH, C2BH and D7-B-MG coded 
vegetation units.  However; apart from the significant disturbance from Cenchrus spp. tussock grass 
infestations which are common in the understorey of the majority of riparian formations in the area, these 
communities have also been heavily modified by the following activities and anthropogenic influences: 

1) Significant augmentation by long term surplus water discharge from Paraburdoo Plant 
and damming of associated surface water flows in Seven Mile Creek by multiple light 
vehicle and a haul road crossings; 

2) Impact from varying degrees of infestation by several relatively invasive ‘mesic’ weed 
species (generally thought have originated from the Paraburdoo town site);Ruellia 
simplex, Ricinus communis, Washingtonia sp., Asphodelus fistulosus (as well as 
Leucaena leucocephala  and Phoenix dactylifera in some upstream zones); and 

3) Substantial disturbance from exploration drilling, tracks, waste dumps, land bridges and 
associated erosion and sedimentation which has occurred in Seven Mile Creek where 
adjacent to the mine.   

As a result, disturbance related reductions in significance have led to the C2AAH, C2BH and D7-B-MG 
communities in this area being attributed a “Moderate” to “Moderate (+)” degree of significance as part 
of this study.  Further to this it is noted that within the PO, broad vegetation mapping in key creeks by 
Astron (2018) have indicated poor to heavily degraded condition within the majority of local riparian 
formations. This degradation was predominantly linked to the abundance of weeds like Buffel Grass 
(Cenchrus spp.) in the understorey.  In a number of cases it is the conclusion of this current study that 
the degradation captured as part of Astron (2018) riparian condition mapping was at times overstated; 
particularly with respect to Pirraburdu Creek.  The condition ratings presented failed to recognise the 
influence of natural disturbance as a driver for the proliferation of Cenchrus spp. in the understorey 
(rather than anthropogenic disturbance), and the broad maintenance of natural mid and overstorey 
strata in such examples.  Furthermore the weed derived degradation which is encapsulated in these 
condition ratings does not commensurately reduce the value of such communities. As a result, it is noted 
that despite significance ratings of this study appearing incongruous with the riparian vegetation 
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condition ratings of Astron (2018), the studies are assessing vegetation value differently (one using a 
framework relevant to all vegetation habitats, one using an approach specific to riparian settings) so 
rather than being viewed as inconsistent they should be considered in the appropriate context.   

Given the high sensitivity and at least partial reliance of the more significant riparian GDE’s of Seven 
Mile Creek on current discharge; combined with predicted hydrological changes, vegetation in this area 
has been attributed relatively high risk ratings with respect to potential for impact.  Zone 1A has been 
attributed a ‘Very High’ risk rating, 2A a ‘High’ rating, 2B a ‘Moderate’ rating and 1B & 2C have received 
a ‘Low to Moderate’ risk of impact rating (Figure 5-1 and 5-2).  

In general, for zones south of and including zone 1B (to at least part of zone 3B), vegetation is already 
exposed and adapted to significant drawdown from ongoing operations. In these areas the underlying 
aquifer is essentially inaccessible to vegetation.  However, consistent demonstrated recovery of this 
aquifer (and associated unsaturated soil moisture reserves) occurs temporarily on a yearly basis, for 
periods of 1-3+ months as a result of surface water flows as illustrated by vegetation condition.  Surface 
water flows essentially recharge vadose water reserves and other smaller scale groundwater features 
south of the McRae Shale derived aquiclude   (this aquiclude occurs below the southern end of Zone 
1A; Figure 5-1).  For zones upstream of and including zone 1A, the Seven Mile Creek (SMC) alluvial 
aquifer currently remains relatively shallow and stable. However; under the Proposal, there is uncertainty 
as to how the SMC alluvial aquifer will behave in these zones and how far north drawdown will propagate 
once active dewatering of the Wittenoom Formation commences (Plate 5-2; conceptualisation of 
potential changes in the SMC alluvial aquifer).   
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Figure 5-1:  The spatial bounds of all risk mapping zones relevant to the core hydrological risk zone of Seven Mile Creek and a product of the current proposal.  
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Plate 5-1:  Comparison of vegetation persistence mapping for the core impact zone of Seven Mile creek; 1987-1992 compared with 2008-2020 (black line work is the 
outline of relevant risk mapping zones presented in Figure 5-1, underlying colourig is NDVI persistence measured in percent, with high persistence vegetation 
representative of GDE’s typically possessing 85% and greater persistence.  
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Plate 5-2:  Hydrogeological conceptualisation showing uncertainty in the behaviour of the SMC alluvial aquifer, and shallowing basement approaching Kelly’s pool. 
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Plate 5-3:  Examples of alternative patterns of vegetation density and distribution which have established on Seven Mile Creek under different ecohydrological regimes 
(i.e. shallow (top image) and deeper (bottom image) groundwater conditions).   
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Zone 1A is highly likely to be exposed to hydrological conditions like that currently experienced from 
Zone 1B downstream. For zones upstream of 1A, (i.e. 2A, 2B etc.) aquifer changes and seasonal 
fluctuations are likely to be less pronounced but still active and uncertain. All Seven Mile Creek risk 
zones will continue to be exposed to current surface water regimes (depending on future rainfall 
patterns) and associated aquifer recovery cycles.  However; the residence time of such recharge will 
remain short lived in zones 1A, 1B, 2D(S), and 3B, with residence time in zones upstream of 1A 
increasing with distance and potentially unaltered in zone 3A. 

Rio Tinto acknowledges that based on current information there is uncertainty around the northern 
extent of drawdown in the alluvial aquifer in SMC as a result of dewatering of the Wittenoom Formation. 
As a result, the riparian risk mapping conservatively predicts that drawdown will potentially cause 
significant impact to riparian GDV in Zones 1A, 2A & 2B.  Risk mapping has attributed ‘High’ to ‘Very 
High’ as well as ‘Moderate’ risk ratings to GDV in these zones, and therefore resident vegetation has 
the potential to undergo significant structural and compositional changes; particularly from water stress 
experienced late in the dry season.  Despite the conservatism incorporated into the risk mapping; 
riparian vegetation within Zones 1A (6.9 ha) and 2A (15.6 ha) continue to represent the 1.5km stretch 
of Seven Mile Creek which faces the greatest risk from indirect drawdown associated with the proposal. 
Such impact is predicted to result from the combined influence of indirect dewatering of the Seven Mile 
Creek alluvial aquifer upon locally augmented vegetation, with long term historical waterlogging and 
varying degrees of reliance on different sources of mine water discharge. However, with relatively high 
frequency surface water flow regimes acting locally, and significant seasonal recovery of affected 
lithological and alluvial aquifers predicted and historically demonstrated; such a degree of risk may again 
be somewhat overconservative. This likely over-conservatism determines that actual impacts will 
potentially be restricted to less of the vegetation in these zones, with areas upstream of the Mt McRae 
Shale boundary possessing lowering risk. Further to this; zone 1A (500m creek stretch), is the zone 
most likely to see significant impact and least likely to be conservative due to vegetation in this zone 
being positioned directly over stratigraphy being targeted for dewatering.  Zone 2A directly to the north 
(approximately 1 km long) will likely be impacted to a lesser magnitude and extent as a result of surface 
water flows driving mitigation through increased seasonal recovery of the surficial aquifer (see plate 5-
2 depicting uncertainty in the behaviours of the Seven Mile Creek alluvial aquifer). Considering the 
different ecohydrological regimes present on Seven Mile Creek, and resulting riparian vegetation; the 
dense vegetation of Zones 1A, 2A and to a lesser extent 2B have the potential to experience decline 
and ultimately transition to vegetation of similar structure and distribution to that present within zones 
2D (south) and 3B.  Plate 5-3 shows examples of vegetation associated with these different hydrological 
regimes.  In these southern zones (only 2km’s downstream of the key impact areas; Zone 1A and 2A), 
vegetation is predominantly reliant on surface water flows as groundwater is generally inaccessible (20-
50mbgl); and as such the vegetation present is more sparsely distributed within the creek profile and 
structure varies from woodland to open woodland.     

Taking a conservative approach; zone 2B (and to a lesser degree zone 2C) is also at risk of significant 
impact from hydrological change associated with the proposal. Such impact is predicted to result from 
the combined influence of late season variability in the degree of indirect dewatering of the Seven Mile 
Creek alluvial aquifer with that of locally augmented vegetation, and varying degrees of historical 
waterlogging/discharge reliance (which appears present through at least Zone 2B). For at least zone 
2B, conservative predictions suggest some structural and compositional changes have the potential to 
occur within riparian GDE’s through this area.  This conservatism is derived from the potential for and 
elevated uncertainty surrounding changes to the seasonal extent of the Seven Mile Creek alluvial aquifer 
through zones 2A/2B and its fringes.  Furthermore; remote sensing analyses shown in Plate 5-1 would 
suggest that vegetation exhibiting a much drier structure and composition was present within this zone 
at baseline (1987-1991).    As a consequence, a transition back to similar vegetation to that likely present 
at the earliest available baseline is likely to be of lesser concern when compared to the potential changes 
downstream in zones 1 and 2A.  
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Conservatism and uncertainty in this area of Seven Mile Creek is linked to an inability to predict the 
degrees of influence which dewatering may have upstream of mining on the fine scale extent of the 
alluvial aquifer, and how this will interact with vegetation considering its inherent sensitivity and varied 
levels of modification  (via historical waterlogging and discharge). In addition to this, uncertainty also 
remains around the volumes of base-flow which are present within the SMC alluvial aquifer (particularly 
late in the dry season) which are available to counteract drawdown propagation upstream of zone 1A. 
Furthermore; because little is known about the basement morphology and associated permeability of 
overlying alluvials through this stretch of creek, and because the alluvial aquifer is essentially dammed 
up against the Wittenoom and McRae Shale Formations (proposed to be dewatered), the continued 
seasonal maintenance of an effective/adequate alluvial aquifer upstream of Zone 1A is unclear.  Based 
on vegetation distribution and topography in the area; what appears most likely is that the basement 
morphology at the eastern end of and further upstream of Zone 2B is increasingly likely to form basins 
which pool and periodically restrict the movement of upstream portions of the alluvial aquifer 
downstream of this point. However, in acknowledgement of the uncertainty around basement 
morphology and aquifer connectivity, further conservatism is built into the impact predictions by 
assuming that significant impact (attributed a “Moderate to Low” risk) may occur to vegetation within 
parts of Zone 2C.   

In the vicinity of, and upstream of Kelly’s pool (See Figure 5-1); groundwater heights, topography, likely 
basement morphology and the presence of faults and dykes evident in regional geological mapping and 
aerial photography, suggest that relevant basement features are highly likely to be present and thus 
restricting uncontrolled dewatering of the alluvial aquifer beyond Kelly’s Pool.  As a result, zone 3A has 
conservatively been attributed a ‘Low’ risk rating, and any anthropogenic impact to vegetation through 
this zone while possible is predicted to remain low in magnitude and extent.     

The final risk zone of most relevance to the ~5km stretch of likely influence within Seven Mile Creek is 
zone 1B.  This zone occurs immediately downstream of the McRae Shale formation which has 
historically maintained more ‘mesic’ conditions upstream of its location (see location; Figure 5-1).  There 
is some potential for increases in groundwater drawdown through this zone as a result of continued 
dewatering activities; however the potential for new and significant impacts to vegetation associated 
with increased drawdown is believed to be low.  In zone 1B vegetation is currently and historically 
considered relatively ‘ephemeral’ in nature and historically vegetation access to groundwater through 
this zone is interpreted as being relatively low. Groundwater and hydrological changes through this zone 
may be moderate in scale in places, however the risk of vegetation impacts through this zone is 
interpreted as ‘Low’. This is predominantly a result of the sparse riparian vegetation which occurs 
through this zone, both currently and historically combined with a favourable surface water regime. In 
general, hydrological changes in this zone which are most relevant to vegetation are decreases to the 
already low residence time of saturated soil water conditions following surface water recharge events 
through this zone.  Despite the predicted reduction in residence time of saturated (and potentially 
unsaturated) soil moisture following surface flow derived recharge events, this conclusion is maintained.  
This conclusion is supported by the low to minimal baseline vegetation presence/abundance, minimal 
to relatively absent presence of ‘mesic’ vegetation components, and no changes to surface water 
regimes and associated soil moisture recharge events predicted to occur in this zone. To add 
conservatism and to acknowledge the scale of historical drawdown in this area and the potential for 
cumulative impacts associated with the proposal, the risk rating attributed to this zone was elevated to 
‘Low to Moderate’.  

Similar hydrological conditions/changes to that described for Zone 1B are thought likely to occur in zone 
2D(S) and 3B.  Drawdown from ongoing operations already impacts riparian vegetation as far south as 
the midpoint within zone 3B, however at this point the current influence is considered low (in the realm 
of 5m of vertical change; compared to 30-45m in zone 1B).  Continued dewatering activities associated 
with the proposal have the potential to further propagate this drawdown trend south towards the southern 
end of zone 3B.   Again; residence time of surface water recharge events within the alluvials of these 
zones is currently heavily reduced and likely to continue to be reduced. This combined with potential for 



 

Riparian Vegetation and Associated Groundwater Dependent Ecosystems – Targeted Survey of the Greater Paraburdoo 
Operations 
Greater Paraburdoo Iron Ore Proposal  94 

some further southerly drawdown propagation, while acknowledging minimal differences between 
vegetation currently within and outside of (downstream of Zone 3B) currently dewatered zones; has led 
to the attribution of a ‘Low’ risk rating to these zones.   

6. Conclusions 

The key objective of this Study was to identify, characterise and contextualise any GDE’s (and potential 
GDE’s) occurring within and surrounding the Development Envelope (the Study Area).  This study found 
that substantial GDE’s occur on Turee, Seven Mile and Pirraburdu Creeks. Smaller representations of 
GDEs are also present at Doggers Gorge, and associated with mound springs associated with Turee 
Creek, as well as scattered small scale GDE/spring type features in the broader GPO locality and away 
from the influence of operations.  

Additional objectives were to:  

1. Gather widespread, detailed and high confidence spatial information on the distribution of all 
riparian vegetation formations (and potentially GDV; particularly OPV) in areas that may 
experience hydrological changes as a result of implementation of the Proposal. 

2. To assess structure and maturity of resident OPV communities (if present).  

3. Describe and map all riparian communities throughout the Study Area, to a high level of detail, 
and in a manner prioritising the identification of all potential GDEs and their distribution. 

4. Identify, map and interpret the significance of all relevant riparian community representations 
within the Study Area. 

5. Contextualise the significance of GDE’s identified in the main Study Areas by identifying and 
broadly characterising the GDE features present within the broader locality (i.e. within a 100km 
radius of the Paraburdoo operations).  

All of these objectives were adequately met by this study, and ultimately consideration of hydrological 
risk associated with the current proposal has led to the core focus of associated risk/impact assessment 
tasks being focused on the stretch of Seven Mile Creek which intersects the Paraburdoo Operations.  

While it is recognised that parts of Seven Mile Creek (at least a 1-2.5km stretch of the creek, Zones 1-
2A/2B) comprise significant GDE’s of high risk to predicted changes in hydrology; this vegetation is also 
currently experiencing anthropogenic augmentation (due to mine water discharge) and is in Poor to 
Very-Poor condition due to multiple disturbances.  As a result it is of markedly lower value than other 
less altered GDE’s within and outside of the Development Envelope.  For example, riparian communities 
of Pirraburdu Creek were concluded by this study to be in much better condition, and the degree of 
modification comparatively low, when compared to Seven Mile Creek. Furthermore; there are also 
similarly significant and in places more significant representations of riparian vegetation in Turee Creek 
and the broader locality which not only provide consistently wet habitats capable of supporting restricted 
‘mesic’ flora assemblages, but also support significant, restricted and at times rare Pilbara faunal 
assemblages which rely on such habitats and associated ecosystem services. As a result, riparian 
communities outside of the key hydrological impact zone of the proposal are generally believed to be of 
greater local significance/value than those in the impact zone of Seven Mile Creek.  

Furthermore; significant ‘mesic’ weed species have established new populations (and in some cases 
substantial populations) in the Seven Mile Creek area due partly to the artificially mesic conditions, but 
also from the exposure provided by the adjacent Paraburdoo town site.  Some, if not all of these species 
are considered quite invasive in mesic conditions and thus pose a substantial threat to downstream 
riparian formations and most importantly those occurring on the Ashburton River. In light of this; 
hydrogeological changes (like those proposed) which facilitate a transition within resident riparian 
communities to more ‘ephemeral’ conditions are capable of facilitating significant positive outcomes for 
riparian formations and associated values of both Seven Mile Creek, the Ashburton River, Paraburdoo 
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and the broader locality.  Such a transition will invariably diminish (or potentially remove) the threat of 
these species (or at least the worst of them; notably *Ruellia simplex, and *Ricinus communis) using 
some of the artificially wet habitats present as a stepping stone to successful colonisation of highly 
significant ‘mesic’ habitats and riparian features downstream within the Ashburton River.  In addition it 
is hoped that the relocation of the discharge outlet from the north side of the mine to the Joe’s South 
haul road crossing will also help vegetation in Zones 1A, 2A, and 2B gradually adapt to less mesic 
conditions.  This will in turn help ensure that vegetation in these zones are also more capable of 
transitioning further to the subsequently drier hydrologic regime (potentially more similar to baseline) 
predicted as part of the proposal. This type of staged adaptation will hopefully avoid more extreme and 
rapid short term changes as a result of extensive dry season threshold induced stress events. 

After the preceding discussion and associated predictions around the risk of impact to riparian 
vegetation along part of Seven Mile Creek are considered in combination with the “Moderate (+)” 
(maximum) significance attributed to the relevant riparian formations; the following is concluded in 
relation to the overall significance of potential impacts to GDE’s from hydrological changes predicted to 
result from the proposal: 

The continued presence of other high significance GDE type riparian formations within the GPO (not 
likely to be impacted) should determine that the scale of predicted risks to riparian vegetation (namely 
that of Seven Mile Creek) does not significantly threaten the riparian values and distribution of GDE 
in the locality/broader-locality and the suite of ecosystem services that they provide.   
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Appendix A: Vegetation structure and condition scale used for 
vegetation description and mapping formulated within this study. 
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Appendix B: Detailed riparian vegetation mapping.
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