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Disclaimer 
 
While reasonable efforts have been made to ensure that the contents of this 
document and the associated figures are factually correct at this current time, the 
authors and Griffith University does not accept responsibility for the accuracy or 
completeness of the contents, and shall not be liable for any loss or damage that 
may be occasioned directly or indirectly through the use of, or reliance on the 
contents of this report or the associated figures. 
 



Executive Summary 
 
The objective for this study was to assess stream bed and bank erosion processes in a 
defined reach of Mountain Creek. The assessment process was developed by the 
Australian Rivers Institute (ARI) in conjunction with the Canadian Rivers Institute and 
used principles detailed in previous study cases (Newbury et al., 1993). In using this 
approach, several conclusions can be made about the current condition of the project 
reach and its trajectory in channel recovery: 
 

1. Slope analysis of Mountain Creek showed the project reach has a similar bed 
slope to upstream reference reaches and the old channel that was abandoned 
post 1992. This would suggest down-cutting of the stream bed since the 
channelisation of the reach has reached an equilibrium. The presence of riffle 
structures along the project reach and the clay lens that have previously been 
discussed in other reports may be sufficient to stabilize the current bed slope. 
Aggradation of the bed is evident in downstream sections of Mountain Creek. 

2. The project reach has an inset channel that is similar in width and depth to the 
upstream reference reaches. The bankfull dimensions of the macro channel in 
project reach are significantly wider and deeper than the reference reaches or 
the previous channel.  

3. There are still sections of Mountain Creek that are widening due to bank 
slumping and mass failure. 

4. The inset channel has a characteristic discharge similar to the reference reaches  
5. The macro channel for the project reach will now contain a 10 yr recurrence 

period discharge due to the bed degradation and channel widening that has 
occurred post 1992 

6. Consideration of these results would suggest the project reach in Mountain 
Creek is within stages V and VI of the channel evolution model (Hupp and 
Simon, 1991). 

 
Three recommendation options were proposed as a consequence of this study: 
 Option 1: Do Nothing 

Option 2: Revegetation of inset channel features and the top of the high bank 
with limited earthworks 
Option 3: Bank stabilisation works and revegetation at erosion hotspots 

 
Stakeholder consultation is required to confirm the preferred option. However, the 
research group at ARI recommend Option 2 to achieve a state of quasi-equilibrium of the 
channel over time. 
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1 Introduction 
 
The Mountain Creek sub-catchment drains an area of ~ 33km2 with its headwaters in the 
Mooloolah range and its confluence with the Mooloolah River, south of Mooloolaba 
(Figure 1). The urbanised lower reaches of this system are highly modified as a 
consequence of landuse change in the catchment and the subsequent removal of 
vegetation in the riparian zones and across the floodplain. Flood mitigation works were 
completed in the Mountain Creek study reach following a significant flood event in 1992. 
Channelisation of the reach was undertaken to prevent further flood damage to the 
residential development situated on the reclaimed floodplain. The original channel was 
straightened to remove several meander loops and the new channel was re-enforced 
with reno mattresses and rock gabions in an attempt to stabilise the new channel 
geometry, (Figure 2).  
 

 
Figure 1. Map of Mountain Creek catchment (project reach shown by yellow box) 
 
The overall objective for this study is to assess stream bed and bank erosion processes 
in a defined reach of Mountain Creek. The assessment process was developed by the 
Australian Rivers Institute (ARI) in conjunction with the Canadian Rivers Institute and 
used principles detailed in previous study cases (Newbury et al., 1993). The steps used 
to assess and determine appropriate management actions for Mountain Creek can be 
applied to other waterways in the SCRC local government area. 
 



 

Previous studies undertaken on behalf of the Sunshine Coast Regional Council (SCRC) 
have detailed, the geomorphologic processes occurring in the study reach as a 
consequence of previous channel training and bank stabilisation works (Water 
Technology, 2008), and the steps needed to address the current bed and bank stability 
issues in Mountain Creek (NESolutions, 2009). These reports detail the current issues 
driving degradation in Mountain Creek and the implications of further bed and bank 
lowering for the system`. 
 

 
Figure 2. Design plans of new channel configuration for Mountain Creek 
 



 

2 Seven Step Assessment Process 
 

2.1 Identify reference reaches with similar topography, habitats 
and geological settings 

 
Mountain Creek has a highly disturbed catchment as a consequence of catchment 
clearing and the more recent urban development that has occurred across the 
floodplain. However, parts of the creek run on the boundary of the Mooloolah River 
National Park and through private land that has remnant riparian vegetation still in good 
condition. These areas along with the old channel (the channel prior to straightening now 
abandoned on the floodplain) were selected as reference reaches as they showed 
similar slope, drainage area and riparian vegetation characteristics. Figures 3-5 show 
upstream and downstream photographs of the reference reaches, the old channel and 
root mat exposed along the bank.  
 

   
 
Figure 3a and b. Upstream and downstream photographs from reference reach in sub-
catchment 22 
 
These areas showed a high diversity of instream habitat with woody debris and natural 
riffle structures. The old channel showed signs of a diverse bed form with deep holes 
and large remnant trees that would have been a source of woody debris for the reach. 
The reference reaches in sub-catchments 22 and 32 had sand and silty/clay bed 
material and extensive root mat exposed at the trim line due to a diverse understory and 
ground cover in the riparian zone. On average the riparian zone for the reference 
reaches was approximately 10-20m wide with continuous canopy cover. There were 
signs of disturbance in the riparian zone with the presence of exotic species such as 
Chinese elm (Celtis sinensis) and lantana (Lantana camara) but the majority of the 
vegetation was in good condition. 
 



 

   
 
Figure 4a and b. Photographs from the old channel showing channel bedform and large 
woody debris. 
 

 
 
Figure 5. Root mat exposed along the bank at the trim line in the reference reaches 
 



 

 

2.2 Determine drainage area for overall catchment, reference 
reaches and restoration project reach 

 
Analysis of remote sensed data using ArcGIS (v9.3) was used to determine the 
contributing catchment areas for sub-catchments within Mountain Creek. All GIS data 
layers were supplied by SCRC. Light detection and ranging (LiDAR) data was used to 
create a digital elevation model (DEM) of the bare ground surface of the catchment. The 
DEM has a 1 m ground pixel spacing. Figure 6 shows the sub-catchment boundaries for 
Mountain Creek (light blue line indicates project sub-catchment). 
 

 
 
Figure 6. Mountain Creek Sub-catchments 
 
The project reach is shown in Figure 7 and has a sub-catchment area of 513,289 m2. 
The sub-catchment areas for Mountain Creek range from 256 m2 to 1.542 km2 and the 
overall catchment area for Mountain Creek is 32.187 km2. 
 



 

 
 
Figure 7. Mountain Creek Project Sub-catchment 
 
Figure 7 also shows the change in channel sinuosity due to corrective works carried out 
in 1992. By comparing the old (green line) and new channel (dark blue line), a reduction 
of channel length of approximately 479 m is evident.  
 
Reference sub-catchments were chosen from the Mountain Creek catchment to 
determine channel geometry, slope and discharge for sections of Mountain Creek that 
show stable channel characteristics. Figure 8 shows the location of the project reach in 
relation to reference sub-catchments 22 and 32. These reference reaches are not 
necessarily in pristine condition and have disturbed drainage areas as a consequence of 
urban development. However, the channel structure in these reaches is relatively stable 
with good channel form diversity and significant riparian vegetation cover. Table 1 details 
a summary of measured characteristics of project and reference reaches for Mountain 
Creek. 
 



 

 
 

Figure 8. Sub-catchments used for channel analysis (reference sub-catchments 32, 22 
and project reach from left to right) 
 
The drainage area for sub-catchments 22 and 32 are 507,565 m2 and 531,663 m2, 
respectively.  
 
Table 1 Study Reach Characteristics 
 

Study Reach Catchment 
Area 
(m2) 

Average 
Width 
(m) 

Average 
Depth 

(m) 

Slope Discharge 
(m3/s) 

Coordinates for 
cross sections 
(WGA 1984, 

MGA zone 56J) 

New Channel 513,289 12-30 2.5->3.5 0.0020 7.59 S26.701460 

E153.089390 

Reference 22 507,565 10.90 1.64 0.0017 4.13 S26.700833 

E153.077778 

Reference 32 531,663 11.65 1.50 0.0019 N/A S26.704722 

E153.070000 

Old Channel 513,289 14.00 3.10 0.0016 9.86 S26.701000 

E153.094000 

 
 



 

2.3 Determine stream longitudinal profile from topographic 
information 

 
Stream longitudinal profiles were calculated for the drainage network of Mountain Creek 
using ArcGIS (v9.3) software and the LiDAR derived DEM topographic layer. The entire 
Mountain Creek channel, project reach and sub-catchments 22 and 32 were assessed 
for average channel slope (Figures 9 and 10).  
 
LiDAR imaging cannot detect the stream bed if water is present in the channel and as 
the project reach is tidal, the longitudinal profile for this reach represents the water 
surface slope. For the purposes of this study the use of water slope is acceptable to 
compare bed slope changes for sub-catchment sections of Mountain Creek. 
 

 
 
Figure 9. Longitudinal profile of the project reach (new channel) derived from the 
Mountain Creek DEM 
 
The elevation range for Mountain Creek is from 53 m at the top of the catchment to 0 m 
at the mouth of the creek. The average channel slope is 0.003. The project reach (new 
channel) has a range in elevation from 3.1 to 0.2 m with an average slope of 0.002. The 
old channel would have been 479 m longer and would have an average slope of 
approximately 0.0016.  
 
Figure 10 shows longitudinal profiles for two upstream reaches of Mountain Creek in 
comparison to the project reach. These sections of the creek are of a similar sub-
catchment size and have not been modified by channel re-alignment activities. The drop 
in elevation between sub-catchment 32 and the project reach upstream end of the 
project reach is approximately 4 m. This difference in channel elevation is primarily 
across the upstream constructed ponds that have a control structure outlet that 
discharges into the project reach. The channel bed has dropped approximately 0.5 m 



 

below the control structure since bed degradation was initiated post corrective works 
post 1992 (Water Technology, 2008). 
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Figure 10. Longitudinal profiles for the project reach (new channel) and upstream 
reference reaches (sub-catchments 22 and 32). 
 
The average slopes for the reference reaches (sub-catchment 22 and 32) are 0.0017 
and 0.0019, respectively.  
 

2.4 Determine flood frequency and low flow mass duration 
curves for information derived from local gauging stations 
or from estimated data 

 
Mountain Creek does not have a gauging station for measurement of daily stream flows 
and so flood frequency analysis was conducted on the nearest gauging stations to the 
project reach. Historical data for stations 141006 (Mooloolah River at Mooloolah) and 
141009 (Nth Maroochy River at Eumundi) was supplied by the Department of 
Environment and Resource Management (DERM). These data were used to estimate an 
annual flood frequency curve for Mountain Creek assuming a linear relationship between 
catchment area and discharge, (Figure 11). 
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Figure 11. Annual flood frequency curves for Mooloolah River (141006) and Nth 
Maroochy River (141009) with an estimated curve for Mountain Creek 
 
Frequency of flood peaks is described by a convention, in which instantaneous 
maximum peak discharges in each year of record are assumed to be a representative 
sample of all floods (Newbury et al., 1998). The flows are ranked and the cumulative 
frequency probability P is calculated using Weibull’s approximation (Chow et al., 1988): 
 
    P=rank x 100% 
     n+1 
 
Many studies have assessed the relationship between stream dimension and discharge 
and of all the dimensions, the correlation between width and characteristic discharge is 
often the strongest. Kellerhals and Church (1989) plotted the relationship between 
bankfull width (m) and bankfull discharge (cumecs) for a global range of natural 
channels and found the characteristic discharge occurred with an annual instantaneous 
flood frequency between 50% and 70%. For entrenched river systems, the bankfull width 
measurements are taken at the regularly scoured stage within the channel, which is 
often marked by the top of the roots of the perennial vegetation in the riparian zone 
(vegetation trim line). 
 
The estimated characteristic discharge for Mountain Creek from the annual flood 
frequency curve is approximately 35 cumecs. The estimated characteristic discharge for 
the project reach as measured by field assessments is detailed in section 2.7. 
 
Low flow duration curves are important data sources to assess low flow characteristics 
primarily for ecological processes and are commonly used to determine storage release 
requirements to maintain the minimum required flows throughout the seasons. This 
project is not assessing changes in ecological processes as a consequence of stream 
degradation and their assessment is not a priority. If ecological responses were being 
assessed as part of a long term monitoring program for Mountain Creek, it may be useful 



 

to determine low flow duration curves for the project reach to assess any changes over 
time with any proposed bed and bank stability activities. 
 

2.5 Carry out stream surveys in the reference reaches to 
determine stream width, depth, slope, bed materials, 
stability and hydraulic resistance 

 
Field assessments of the reference reaches were undertaken to determine channel 
geometry, bank stability and hydraulic resistance. Figure 12 shows the cross section 
data for the reaches in sub-catchment 22, 32 and the old channel. Cross section 
coordinates are given in Table 1 (section 2.2). 
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Figure 12. Cross sections for reference reaches (sub-catchment 22, 32) and the old 
channel 
 
These data show the upstream reference reaches have an average bankfull channel 
width of approximately 11.3 m and depth of approximately 1.6 m. The old channel has 
an average channel width and depth of approximately 14 and 3.1 m, respectively. Bank 
stability was high in the reference reaches with no apparent signs of bed lowering or 
bank retreat and velocity readings taken at low flow give a hydraulic resistance 
(Manning’s n) of 0.059 (see worked example below). 



 

 
Example of Manning’s n value calculation for reference reach (sub-catchment 22): 
 
Manning’s equation:     v=R2/3 S1/2 
    n 
Where v=average velocity (m/s), R= hydraulic radius, S=slope and n=hydraulic 
resistance. All of these values can be observed in the field during survey analysis. 
Hydraulic radius of the channel is determined by R= w x d 
        (w+2d) 
Where w=average channel width and d=average channel depth for present flow. 
 
From the field observations in sub-catchment 22, 

R=5.3 x 0.71/ (5.3+(2 x 0.71) 
R= 0.56 

 
Field observed average velocity was 0.46 m/s (readings were taken across the channel 
using the 0.6 height of stage method). 
 
Rearrangement of Manning’s n equation: 
 
    n= 0.562/3 x 0.00171/2/ 0.46 
    n= 0.059 
This value for hydraulic resistance is comparable to a natural stream using roughness 
coefficient tables (Chow, 1959). 
 

2.6 Carry out stream cross section and profile surveys in 
project reaches and establish elevation benchmarks and 
reference points 

 
Stream cross sections and profile surveys were conducted using both field derived data 
and desktop analysis of topographic data layers (DEM). Sections were taken of the 
current channel geometry at both the floodplain level and vegetation trim line. Surveys 
were also taken of the old channel at the floodplain bankfull level. Vegetation trim line 
measurements were not taken in the old channel as this is now an abandoned channel 
with perennial vegetation growing throughout the area, (Figure 4a and b). To compare 
changes to the channel dimensions pre and post corrective works, bankfull 
measurements were taken of the new channel adjacent to the old channel using DEM 
derived topographic data. The cross section plots are shown in Figures 13 and 14. 
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Figure 13. Cross section plots of the current project reach channel. Cross sections 1-3 
are vegetation trim line levels and cross section 4 is the floodplain bankfull level. 
 
The cross section data in Figure 13 show the project reach (new channel) has incised 
and characteristic discharge flows would no longer be connected to the original 
floodplain. The trim line cross sections show a channel of average width and depth of 
9.8 and 0.88 m, respectively. The bankfull cross section shows a channel with a width 
and depth of 12.4 and 2.5 m, respectively. 
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Figure 14. Cross section plots of the old and current project reach channel taken at the 
floodplain bankfull level. Cross sections were derived in the field for the old channel and 
from the DEM for the new channel at a section of the creek adjacent to the old channel 
meander loops. 
 
Comparison of cross section data for the old channel and the project reach (new 
channel) adjacent to the old channel meander loops in Figure 14 show the channel has 
increased in width from approximately 14 to 30 m. The channel depth is difficult to 
compare as the DEM derived channel geometry is a depth with an unknown water depth 
due to the inability of LiDAR to penetrate water. Discussions of the change in channel 
geometry from other studies (Water Technology, 2008) would suggest the bed of the 
channel has degraded on average by 2-2.5 m since 1992. 
 
The following cross section and flow readings taken in the field show the hydraulic 
resistance for the project reach (new channel): 
 
Example of Manning’s n value calculation for project reach (new channel): 
 
Manning’s equation:     v=R2/3 S1/2 
    n 
Where v=average velocity (m/s), R= hydraulic radius, S=slope and n=hydraulic 
resistance. All of these values can be observed in the field during survey analysis. 
Hydraulic radius of the channel is determined by R= w x d 
        (w+2d) 
Where w=average channel width and d=average channel depth for present flow. 



 

 
From the field observations in the project reach: 
    R=11.5 x 0.226/ 11.5 + (2x0.226) 
    R=0.22 
 
Field observed average velocity was 0.34 m/s (readings were taken across the channel 
using the 0.6 height of stage method). 
 
Rearrangement of Manning’s n equation: 
 
    n= 0.222/3 x 0.0021/2/ 0.34 
    n= 0.042 
 
The project reach has decreased in hydraulic resistance as compared to the upstream 
reference reach but this value is still within comparable ranges for a natural stream 
channel. Both the project and reference reaches had riffle and run bed forms with limited 
emergent vegetation in the channel and have similar bed material of sands and silty 
clays but the bank stability for the two reaches is substantially different with the project 
reach having steep banks with limited riparian vegetation to increase bank stability and 
root mat material to resist erosive shear stresses of floodwaters. The reference reach 
also had significantly more woody debris that spanned the entire channel width to 
increase hydraulic resistance in the reach during high flows. 
 



 

 

2.7 Plot reference reach channel geometry as a guideline for 
restored channel geometry and prepare a list of habitat 
requirements, size channel dimensions to fit the slope, 
drainage area and flood discharge estimates in the project 
reach 

 
As previously discussed, there are strong correlations between stream dimensions and 
discharge and this information can assist in determining a restored channel geometry 
using data derived from undisturbed stable reference reaches. Figure 15 uses data from 
reference reaches and the old channel in Mountain Creek to show the relationship 
between channel width, discharge and drainage area. The characteristic discharge for 
the old channel was estimated using a hydraulic resistance value of 0.059 that was 
derived from field observed data in the reference reaches. A dataset for the end of 
catchment was also included and used a hydraulic resistance value of 0.042 that was 
derived from the project reach during field observations. 
 
The drainage areas for each point were derived by the addition of all sub-catchments 
that flow to the outlet of each reach as determined using Arc GIS (v9.3) software. 
Estimations of stream dimensions for the vegetation trimline of the old channel were 
used given field observations of remnant vegetation  
 
The project reach clearly shows an oversized bankfull channel width in comparison to 
the trend line for Mountain Creek (red diamond data point). The characteristic discharge 
for the project reach is within the range expected for Mountain Creek and is slightly 
lower than the predicted discharge value for the old channel. The vegetation trimline 
width (associated with the characteristic discharge) for the project reach is within the 
expected range for Mountain Creek. 
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Figure 15. Drainage area vs channel width and discharge for reference and project 
reaches (the points with a red outline are the project reach). Dashed lines are trimline 
measurements; solid lines are bankfull measurements. Measurements were also 
predicted for the end of catchment using DEM derived data. 
 
These data would suggest that the present inset channel for the project reach is within 
the expected dimensions for Mountain Creek compared to reference reaches that exhibit 
a stable channel form. This channel geometry is expected for characteristic discharges 
that have a 1.5-2 yr recurrence period. However, the bankfull channel dimensions shown 
in Figure 13 would hold a discharge value relevant for a 10 yr recurrence period 
(~48 cumecs).  
 
The decisions required for the rehabilitation of Mountain Creek are discussed in section 
4. However, the underlying processes that are driving the changes seen in the creek 
since 1992 are discussed in section 3.  



 

 

3 Discussion 
 
Previous studies of Mountain Creek have detailed the driving processes that have led to 
the current condition of the project site within the Mountain Creek Conservation Area 
(Water Technologies, 2008) and this report does not serve to repeat those discussions. 
The report undertaken in 2008 clearly detailed the stream bed degradation and estuarine 
reach aggradation processes that have occurred since 1992, following channelisation of 
Mountain Creek. The present study has detailed the current condition of the project 
reach based on the principles developed by ARI in conjunction with the Canadian Rivers 
Institute (Newbury et al., 1993). In using this approach, several conclusions can be 
made about the current condition of the project reach and its trajectory in channel 
recovery: 
 

1. Slope analysis of Mountain Creek showed the project reach has a similar bed 
slope to upstream reference reaches and the old channel that was abandoned 
post 1992. This would suggest down-cutting of the stream bed since the 
channelisation of the reach has reached an equilibrium. The presence of riffle 
structures along the project reach and the clay lens that have previously been 
discussed in other reports may be sufficient to stabilize the current bed slope. 
Aggradation of the bed is evident in downstream sections of Mountain Creek. 

2. The project reach has developed an inset channel which is similar in width and 
depth to the upstream reference reaches. The bankfull dimensions of the macro 
channel in the project reach are significantly wider and deeper than the reference 
reaches and the old channel that showed good bedform diversity before the 
channelisation works resulted in the abandonment of this channel.  

3. There are still sections of Mountain Creek that are widening due to bank 
slumping and mass failure. 

4. The inset channel has a characteristic discharge similar to the reference reaches 
5. The bankfull channel for the project reach now contains a 10 yr recurrence period 

discharge due to the bed degradation and channel widening that has occurred 
post 1992 

 
Consideration of these results would suggest the project reach in Mountain Creek is 
within stages V and VI of the channel evolution model (Hupp and Simon, 1991). It is 
important to know the trajectory of channel recovery before considering rehabilitation 
management actions as the wrong selection of intervention methods during the early 
stages of channel recovery can be costly and exacerbate the main issues. 
 



 

 
 

Channel Evolution Model Hupp and Simon (1991) 
 
Management intervention for streams between stages V and VI largely include 
revegetation of the channel banks to improve soil strength and increase resistance to 
erosive scour from high flow events. Inclusion of existing large woody debris in the 
channel and planting on the top of channel banks for future recruitment of fallen timber is 
beneficial for increasing channel roughness and trapping suspended sediment over time. 
Hence, existing woody debris should not be cleared from the channel (see photograph 
below). 
 

 
 



 

The steep concave banks that are actively eroding in the project reach as a 
consequence of large flood events are a priority for SCRC. This section of the creek has 
an over widened channel geometry and active bank retreat through slumping and mass 
failure during draw down of the flood waters and is continuing to threaten council 
infrastructure and the conservation corridor. The flood events that drive these processes 
are in the order of 5-10 yr recurrence periods. This process is in part a natural process in 
order to re-establish a more characteristic sinuous channel planform following 
straightening of the original channel with corrective works. This process can be slowed 
to a rate that is manageable for all stakeholder groups that have raised concerns over 
these events. Recommendations for achieving this outcome are discussed in Section 4. 
 



 

 

4 Recommendations 
 
The following three recommendations are proposed as per recent discussions with the 
Sunshine Coast Regional Council in order to inform any final planning decisions for the 
rehabilitation of the project reach within the Mountain Creek Conservation Area. 

 
Option 1: Do Nothing 

 
If no works were undertaken at the project reach in Mountain Creek, the channel would 
continue to evolve into a quasi-equilibrium state (stage VI) unless substantial changes 
occurred in the upper catchment to significantly alter the hydrology of the system. 
Channel widening may still occur through mass failure of the steep vertical banks that 
have little or no associated vegetation. These erosion hotspots are a risk to the existing 
council infrastructure and trails and pathways associated with the conservation area. 
The rate and extent of future bank retreat is not known at this stage and would require 
further hydraulic modelling of the area. However, the flow events that have caused 
previous bank erosion at these sites have a recurrence interval of 5-10yrs. 
 

Option 2: Revegetation of inset channel features and the top of the high 
bank with limited earthworks 

 
The management of the inset channel should be considered through revegetation of 
point bars and benches that are naturally forming along the inset floodplain. This can be 
achieved without the use of large machinery and with limited disturbance to the 
conservation area and its associated infrastructure. Planting of trees and shrub species 
where possible in these areas will allow the generation of woody debris to the system. 
Inclusion of understorey species such as lomandra sp. and native grasses (that were 
evident in the reference reaches) should be planted in these zones to encourage the 
growth of extensive root mats that serve to protect the inset channel bank from flood 
events. The steep vertical banks should be allowed to erode (where it is not practical for 
machinery to access the site and grade back the bank slope) and the deposition of 
woody debris from the top of the bank should remain in the channel and not be removed. 
In the estuarine zones of the reach, mangrove species are recruiting and this should be 
encouraged through maintenance of this vegetation and the control of weed species that 
may compete with the native vegetation.  
 
Deep rooted tree species endemic to the area should be planted in sparsely vegetated 
sections of the high bank close to erosion hotspots in order to improve bank strength 
through geotechnical and mechanical processes. The tree root system will decrease 
pore pressure in the bank material through water uptake from the roots and increase soil 
strength through the interaction of the root matrix and soil particles. It is also 
recommended that the banks are battered back to a more stable slope where small 
machinery is capable of accessing the top of the bank. This will speed up the process of 
bank stability by reducing the likelihood of failure in a steep vertical bank. 
 
If no earthworks are undertaken on the bank slopes, the risks to council infrastructure in 
the conservation area are initially similar to the “do nothing” option but will decrease over 
time as the toe of the vertical steep banks stabilize with riparian vegetation and trap 



 

suspended sediment during high flow events. The flow velocities through the channel at 
characteristic and high bankfull discharges will also decrease as vegetation planted to 
stabilize inset channel features and natural logjams increase channel roughness. The 
bankfull capacity of the channel is unlikely to increase as bars and benches become 
vegetated and more resistant to erosive scour forces  
 
The rate at which the channel achieves quasi-equilibrium is dependent on the magnitude 
and frequency of flow events during the establishment of riparian vegetation. However, it 
is likely to be at a faster rate than Option 1 where establishment of riparian vegetation is 
dependent on passive recruitment from sources upstream or adjacent to the site. 
 

Option 3: Bank stabilisation works and revegetation at erosion hotspots 
 
More significant works would require large earthmoving equipment to stabilise the steep 
vertical banks that are impacting on council infrastructure in the conservation area. A 
schematic proposed design for these works is shown below. The steep banks would be 
re-shaped to a more stable 1:3 gradient, which would remove existing vegetation on the 
top of the bank. Protection of the toe of the bank is required to prevent further fluvial 
scour and mass failure at the erosion hotspot, which could be achieved with 
appropriately sized rock boulders or logjam structures to deflect high velocity flow away 
from the toe of the bank. Vegetation establishment at the toe and up the bank face is 
required using native grasses (eg lomandra sp.) and small shrubs to improve soil 
strength. Deep rooted tree species would need to be planted at the top of the bank to 
increase soil strength over time. Tree roots are most effective at preventing channel 
bank slumping when the root system traverses the plane of failure in the bank material. 
This may take time to achieve depending on growth rates of endemic species and 
appropriate rainfall during the growing season. Geotech fabric can be used across the 
bank face and under toe protection until vegetation has been established to minimise 
fluvial scour from high flows. 
 
This is an expensive approach to bank stabilisation and not necessarily a more 
successful one. Stabilisation of the eroding bank is achieved at a faster rate than 
Options 1 and 2 but significant damage to existing riparian vegetation may occur in order 
to access the site with large machinery. Disturbance of erosive soils is also a risk, which 
can exacerbate the situation and initiate erosion at a weakened site in the channel bank. 
During the earthworks process, large timber from the top of the bank could be pushed 
into the channel in order to protect the toe of the re-shaped bank. If the timber is 
sufficiently large enough, this may not require additional anchoring works to secure the 
timber in place. This would need further engineering input and design to determine the 
minimum size of timber required for this purpose. Works in the channel may also disturb 
the inset channel features, which are forming a more sinuous stable channel geometry 
for the characteristic discharge for Mountain Creek.  
 
 
 
 
 
 
 



 

              

 
 

Schematic of bank stabilisation works 
 
The preferred option for rehabilitation of Mountain Creek Conservation Area is subject to 
discussions between SCRC and local stakeholder groups. The recommended option 
from the research group at ARI would be Option 2, where minimal earthworks are 
undertaken to reshape the steep vertical banks at the erosion hotspots but with the main 
approach of strategic revegetation to assist the channel reaching a state of quasi-
equilibrium over time. 

Rock armour toe 
of bank 

Reshape bank to 
1:3 gradient 

Plant deep 
rooted tree 
species at the 
top of the bank 
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