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F.1 Introduction 
No Appendices 

F.2 Project Rationale 
No Appendices 

F.3 Project Description 
No Appendices
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F.4 Topography, Geomorphology, Geology and Soils 

F.4.1 Soil Sites 
Site 1 – Brown Kurosol 

Location Zone 56, 526154E 6895419N 

Date 13/3/2007 

Surface condition Soft 

Surface rocks Few angular cobbles 

Landform Undulating low hills 

Vegetation

Geology Nerangleigh-Fernvale beds 

Description 

Topsoil or subsoil layer and depth: 
Topsoil 0-20cm Subsoil: 20-35+cm 

Characteristics:

Depth
(cm) 

Texture Colour / mottles Coarse 
fragments

Structure pH EC (dS/m) 

0-10 Clay loam+ Dark yellowish 
brown 

Very few coarse 
gravel

Weak 6 0.04 

10-20 Clay loam Yellowish brown Nil Massive 5  

20-35+ Light 
medium clay 

Light olive brown Nil Moderate 5 0.03 

Photograph of sample landscape, site conditions and soil profile: 
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Site 2 – Red Dermosol 

Location Zone 56, 524677E 6891646N 

Date 13/3/2007 

Surface condition Firm 

Surface rocks Nil 

Landform Undulating hills 

Vegetation

Geology Nerangleigh-Fernvale beds 

Description 

Topsoil or subsoil layer and depth: 
Topsoil 0-30cm Subsoil: 30-65+cm 

Characteristics:

Depth
(cm) 

Texture Colour / mottles Coarse 
fragments

Structure pH EC (dS/m) 

0-10 Light clay Very dark grey Nil Strong granular 6.5 0.04 

10-30 Light clay Dark brown Nil Moderate 
angular blocky 

30-50 Light 
medium clay 

Reddish brown Nil Moderate 5.5 0.03 

50-60 Medium clay Red Nil Moderate 5.0 0.03 

Photograph of sample landscape, site conditions and soil profile: 
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Site 3 – Yellow Kurosol 

Location Zone 56, 530651E 6893384N 

Date 13/3/2007 

Surface condition Firm 

Surface rocks Nil 

Landform Rolling hills 

Vegetation

Geology Nerangleigh-Fernvale beds 

Description 

Topsoil or subsoil layer and depth: 
Topsoil 0-5cm Subsoil: 5-80cm 

Characteristics:

Depth
(cm) 

Texture Colour / mottles Coarse 
fragments

Structure pH EC (dS/m) 

0-5 Clay loam Brown Nil Weak 6.5 0.02 

5-80 Light 
medium clay 

Reddish yellow Nil Strong coarse 
angular blocky 

5.5 0.03 

Photograph of sample landscape, site conditions and soil profile: 
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Site 4 –Red Ferrosol 

Location Zone 56, 528610E 6897173N 

Date 13/3/2007 

Surface condition Firm 

Surface rocks Nil 

Landform Rolling hills 

Vegetation

Geology Nerangleigh-Fernvale beds 

Description 

Topsoil or subsoil layer and depth: 
Topsoil 0-10cm Subsoil: 10-65+cm 

Characteristics:

Depth
(cm) 

Texture Colour / mottles Coarse 
fragments

Structure pH EC (dS/m) 

0-10 Light clay Dark brown Very few 
medium
pebbles

Strong granular 6.5 0.01 

10-30 Light 
medium clay 

Reddish brown Nil Moderate 6 0.01 

Photograph of sample landscape, site conditions and soil profile: 
No Image 
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Site 5 – Brown Kurosol 

Location Zone 56, 527768E 6897707N 

Date 13/3/2007 

Surface condition Firm, hardsetting 

Surface rocks Nil 

Landform Gently undulating rises 

Vegetation

Geology Nerangleigh-Fernvale beds 

Description 

Topsoil or subsoil layer and depth: 
Topsoil 0-22cm Subsoil: 22-80cm 

Characteristics:

Depth
(cm) 

Texture Colour / mottles Coarse 
fragments

Structure pH EC (dS/m) 

0-10 Clay loam 
sandy 

Very dark brown Few medium 
pebbles

Moderate 6.5 0.02 

10-22 Clay loam 
sandy 

Brown Few medium 
pebbles

Weak   

22-30 Light 
medium clay 

Brown with few 
fine red mottles 

Nil Moderate 
angular blocky 

5.5 0.02 

30-80+ Medium clay Light brown with 
few medium red 
mottles

Nil Moderate 
angular blocky 

5

Photograph of sample landscape, site conditions and soil profile: 
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Site 6 - Tenosol 

Location Zone 56, 527599E 6897013N 

Date 13/3/2007 

Surface condition Soft 

Surface rocks Abundant angular cobbles 

Landform

Vegetation

Geology  

Description 

Topsoil or subsoil layer and depth: 
Topsoil 0-15cm Subsoil: Nil 

Characteristics:

Depth Texture Colour / mottles Coarse 
fragments

Structure pH EC (dS/m) 

0-15cm Sandy clay 
loam

Dark grey Common 
coarse gravel 

Moderate
granular

6 0.01 

       

Photograph of sample landscape, site conditions and soil profile: 
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F.4.2 Erosion and Sediment Control Plan 

Overview of Environmental Aspects and Scope 

Overview of Significant Environmental Aspects for Construction 
An Environmental Impact Statement (EIS) for Hinze Dam Stage 3 will provide complete documentation of the 
environmental aspects of the project.  This will include environmental baseline conditions, project description, 
assessments of potential project impacts on the environment, mitigation strategies, and an environmental 
management plan (EMP).  The key environmental aspects for the construction phase of the project identified from 
the EIS studies to date include: 

protection of Water Quality including water quality within the reservoir used for raw water supply to GCCC 
water treatment plants, and quality of runoff from construction working areas that could discharge into 
downstream receiving waters; 

erosion and Sediment Control and associated impacts on water quality and land stability; 

extent of vegetation clearing; 

management of noise, vibration, air quality, and visual amenity impacts; and 

traffic management on public roads to and from the site. 

Information on the context, potential impacts, and management of the above environmental factors will be detailed 
in the EIS.  Generally, the majority of the above significant impacts will be manageable by appropriate and strategic 
construction methodologies and a detailed Construction EMP will be prepared upon completion of the EIS and 
following detailed design and construction planning. 

Erosion and Sediment Control Overview 
Construction methods alone will not be sufficient to management the risks and requirements for erosion and 
sediment control (ESC).  Structural ESC control measures will be required throughout the construction phase of the 
project to minimise erosion and capture sediment.  Appropriate design of ESC control measures will be required, 
and the design approach for a preliminary erosion and sediment control plan is described herein.  Further detailed 
assessments of erosion risks and detailed design of ESC works will be undertaken in the detailed design phase of 
the project.  The strategies and measures described herein are limited to preliminary design undertaken for the 
purposed of estimating the Target Outturn Cost. 

In general, the key erosion and sediment control risks have been identified for the following areas of construction: 

clearing around sections of the upstream reservoir area from the existing Stage 2 Full Supply Level up to the 
new Stage 3 Full Supply Level; 

areas to be disturbed around the vicinity of the main embankment and saddle dams to prepare foundation 
works and associated drainage works; 

runoff from the hard rock quarry area on the left abutment; 

runoff from haul roads, temporary parking areas, stockpile areas, batch plant, and lay down areas; and 

runoff from the clay borrow area. 

The appropriate types of erosion and sediment control measures for each of the above working areas will vary 
depending on the specific erosion risks, construction methods, topographic and drainage constraints.  For an an 
overview of the general arrangements for sediment and erosion control see Figure 1.
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Erosion and Sedimentation Control Measures 

Overview 
The types of erosion and sediment control measures to be utilised for Hinze Dam Stage 3 construction are 
summarised herein.  All measures are designed to: 

minimise the potential for erosion at source; and 

reduce the potential for release of mobilised sediment from the site into the surrounding environment and 
ensure no adverse environmental impact beyond the site boundaries, or into the water supply draw-off from 
the reservoir (i.e. intake towers). 

The selection of ESC measures for specific working areas will typically utilise a number of measures to provide a 
“multiple lines of defence” approach to erosion and sediment management for this project.  

Overview of Erosion and Sedimentation Control Measures 
Control measures to manage sediment and erosion will include: 

an erosion risk management plan checklist to assess and confirm erosion risk and control measure 
requirements prior to disturbance.  The checklist will assist to identify that all risks have been identified, ESC 
measures are planned and adequate, and to define the need for monitoring of ESC measures and associated 
contingency actions; 

areas of vegetation clearing and ground disturbance will be minimised to areas necessary to undertake the 
construction works.  All workings areas required for construction and associated extents of ground disturbance 
will be documented in detailed design prior to commencement of each package of works; 

the rock quarry and clay borrow areas (where practical) will be designed to be internally draining to contain 
runoff from these active working areas.  Runoff will be collected in sumps and pumped to sediment retention 
dams prior to discharge; 

vegetated Filter Strips (stips of natural groundcover vegetation will be retained and the strips will be aligned 
parallel with contours) as to function as sediment filters to minimise erosion and sediment mobilisation as 
close as possible to the source of erosion; 

cleared vegetation will be selectively used to form vegetation small height windrows (parallel with contours) 
downslope of disturbed areas to slow flow velocities and trap sediment.  These measures are mainly applicable 
where runoff occurs as broad shallow overland flow, and would mainly be used for the reservoir clearing 
activities; 

diversion drains or bunds will be constructed upslope of disturbed areas where practical to divert clean upslope 
runoff around working areas (disturbed area) and stockpile areas; 

drains will be used to collect “dirty” runoff from working areas and stockpiles and direct the runoff to 
treatment measures such as ponds and rock check dams; 

sediment retention ponds (SRPs) will be used to contain sediment prior to discharge.  Sediment retention 
ponds will remove sediment either by settling or active chemical treatment (dosing) to facilitate flocculation 
and enhance setline.  Dosing and flocculation will be required where colloidal (dispersive) soil particles occur 
in the disturbed areas draining to the ponds; 

exposed excavation and fill areas may require protection (stabilisation) with chipped mulch, hydro-mulch, or 
erosion matting, when these disturbed areas are not been actively worked to limit erosion at the source; 
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rock check dams and silt fences will be installed downslope of active working areas to capture sediment.  
These measures will be used when the disturbed areas is relatively small (less than 0.5 ha) where installation 
of sediment retention ponds would not be practical; 

floating silt curtains will be installed in the reservoir to contain and prevent the spread of turbid waters into the 
intake towers used to draw-off water for GCCC water supply.  Silt curtains will not be practical to contain 
potential turbid runoff from the reservoir clearing activities.  Silt curtains will mainly be used around the 
intake towers and working areas near the main embankment, saddle dam and quarry; 

water quality monitoring will be undertaken within the reservoir (several locations for adequate spatial 
coverage), upstream of the reservoir, in small creeks and gullies around the main dam area upstream of 
working areas, and in the downstream receiving waters including Nerang River and tributaries.  For the 
purposes of erosion and sediment control, the water quality monitoring will focus on turbidity, and other 
parameters may need to be monitored subject to the requirements of the EIS; 

the structural integrity of erosion and sediment control measures will be monitored visually and with 
photographic records.  Monitoring will be undertake fortnightly in dry weather, weekly during the wet season, 
and at least daily during rainfall events (during and after rainfall); and 

reviews of water quality monitoring data and monitoring results will be used to identify the need to repair, 
upgrade, and revise ESC measures and strategies.   Reviews will be undertaken at least monthly and after any 
significant rainfall event (>20mm in one day). 

Performance Criteria 
The proposed performance objectives of the ESC plan will be: 

to ensure all areas of disturbance and potential sediment sources have ESC measures in place prior to 
construction, remain functional during the entire construction period, and are monitored.  It can be expected 
that damage to some ESC measures may occur from very heavy rainfall events, and it will be expected that all 
damaged ESC measures are repaired immediately after the rainfall event; 

to ensure that runoff leaving the site into downstream receiving waters does not detrimentally impact the 
quality of receiving waters.  The criterion will be that the turbidity readings of at least 80% of all water quality 
monitoring results (80th percentile) are less than the turbidity water quality objective defined by the EIS; and 

the turbidity of reservoir water drawn into the intake towers meets GCCC requirements for acceptable 
maximum turbidity that can be treated by the Molendinar and Mudgeeraba water treatment plants.  The 
turbidity criteria for the bulk water supply to the water treatment plants will be defined in the EIS.  Additional 
criteria may apply for reservoir water quality for the protection of aquatic fauna in the reservoir. 

It can be expected that slightly elevated turbidity and discolouration of the reservoir may inevitably occur as a result 
of the reservoir clearing activities.  Such occurrence will not necessarily pose a risk to bulk water supply as silt 
curtains around the intake towers will provide additional protection for the quality of water drawn from the 
reservoir.  Monitoring of the broader reservoir area “upstream” of the silt curtains will be undertaken to provide 
early warning of potential impending risk to water supply quality.  Careful management of stakeholder perceptions 
regarding potential temporary discolouration of the reservoir will also be necessary. 

General Erosion and Sediment Control Design Criteria 
It is noted that design of ESC measures cannot be readily linked to performance objectives for water quality 
because the influence of soils types and associated erosion risks, topography, groundcover, rainfall, and 
effectiveness of ESC measures vary significantly.  Hence it cannot be guaranteed that appropriate design of ESC 
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measures will ensure compliance with the water quality performance criteria nominated above.  Nonetheless, design 
criteria for ESC measures are applicable to prepare ESC measures, and ongoing monitoring of performance criteria 
should be used to adaptively refine the ESC plan during construction. 

Design criteria for Erosion and Sediment are based on: 

Institution of Engineers Australia (Qld Division) – Erosion and Sediment Control Guidelines (1996); and 

Brisbane City Council – Sediment Basin Design, Construction, and Maintenance Guidelines (2000).  These 
guidelines are widely recognised and applied for sediment basin design across South East Queensland. 

Silt Fences 
Silt fences, can have limited effectiveness on large construction sites.  They are primarily intended to trap 
sediments in overland flow from small catchments.  Silt fences will be placed parallel to contours in small areas of 
overland flow.  Silt fences are also proposed along the edges of cleared areas where other forms of sediment control 
are not practical due to topographic constraints. 

The following factors are important for the effectiveness of silt fences: 

adequate anchoring of the silt fence fabric into the ground to prevent undermining of the fabric by surface 
water flow; 

appropriate spacing of support posts to prevent toppling of the structure under heavy water flows and / or 
sediment accumulations; and 

regular maintenance of sediment fences to repair fabric, support posts and to remove accumulated sediment. 

Figure 2 demonstrates the requirements for a typical silt fence installation. 
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Surface Stabilisation 
After earthworks and other soil-disturbing activities are completed in an area, stabilised should be undertaken as 
soon as practical to reduce the potential for soil erosion.  Soil surface stabilisation will be provided with erosion 
mat, hydro-mulch or natural mulch. 

The operational requirements of active stockpiles will limit practical stabilisation.  If a small stockpile or a 
substantial part (say 5000 square metres or more) of a large stockpile will remain undisturbed for more than sixty 
days, that stockpile, or portion thereof should be stabilised. 

Erosion mat should be used on the cleared areas cleared where access limits the potential to apply mulch.  Matting 
will be placed across the slope and parallel to contours.  Intimate contact between the erosion mat product and the 
soil is crucial to the effectiveness of the product and the matting will need to be held in place with steel U-shaped 
pins. 

Hydro-mulch is typically wood / cellulose fibre mulch and water, often in combination with fertilizer, seed, and 
bonding agents (paper shall not be used in the mulch product mixture).  The application rate of wood / cellulose 
fibre should be dense enough to completely cover the soil surface.  A typical application of straw mulch would 
equate to about 250 to 300 bales (approximately 20 kg/bale) of straw, 25 000 to 30 000 litres of water and about 
2000 to 2500 litres of bitumen tack per hectare of area treated.  Hydro-mulch will be primarily used on disturbed 
areas that require stabilisation and that are easily accessed by truck and trailer mounted hydro-mulching equipment.  
Hydro-mulch is also applicable on flat areas that will not be subjected to further traffic, including foot traffic.  Use 
of a hardy native seed mix that will germinate as water becomes available through rain events is recommended. 

Diversion Drains and Bunds 
Diversion drains will be effective for: 

diversion of clean surface runoff from undisturbed areas around active construction areas or rehabilitated 
areas;

diversion of disturbed area surface runoff into sediment basins; and, 

division of large catchments into smaller sub-catchments; thus, reducing accumulative peak runoff and erosion 
potential. 

Diversion drains and bunds will be oriented slightly skewed downhill from contour lines.  An illustration of a 
typical diversion drain / bund is presented on Figure 3.

Diversion drains will be designed using the following criteria: 

sufficient flow capacity to contain 1 in 10 AEP storm event runoff; and 

geometry to ensure that the peak 1 in 10 AEP storm flow velocity in the drain is less than 1.5 m/s to limit the 
potential for erosion of the drain.  Wide, shallow drains are preferred. 
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Rock Check Dams 
The primary objective of rock check dams is to dissipate the kinetic energy of flowing water.  Check dams will be 
used in drainage channels that are susceptible to erosion.  The maximum spacing of check dams will be 50 m or 
less.  The crest of each dam will be designed to be lower than the edges of the dam at the batters of the drain to 
prevent flow around the structures. 

Periodic removal of sediment deposits (> 150mm deep) accumulating upstream of the rock check dams will be 
required. 

Where drains have relatively steep longitudinal slopes (> 10%) rock check dams will not be sufficient, and rock 
lining of the drainage channel will be required. 

An illustration of a typical rock check dam is presented in Figure 2.

Drain Crossing Sediment Traps 
Several permanent and temporary roads and access tracks will traverse the Hinze Dam construction site.  These 
roads and tracks will require crossings over drainage lines or where there is potential to trap surface drainage.  The 
upstream end of such drainage crossings that include disturbed areas in their catchments are opportune locations for 
sediment traps for coarse sediments.  The erosion and sediment control plan includes sediment traps at each road 
and access track crossing over drainage channels with upstream disturbed catchment areas. 

Drain crossing sediment traps are similar in function to the outlet structures of Type C (dry) sediment basins, as 
described in the BCC sediment basin guideline (February 2000).  The exception to the BCC guideline 
recommendations is that anti-vortex / trash rack structures will not be fitted to the tops of the risers. 

Each sediment trap shall comprise: 

a base of geotextile fabric overlaid by 100 mm (nominal diameter) stone; 

a perforated metal pipe with a diameter at least 1.5-times that of the drainage culvert under the respective road 
/access track; and 

rock around the edge of the perforated riser. 

The height of the riser shall extend approximately 300 mm above the top of the inlet of the drainage culvert, and not 
less than 500 mm below the lowest point of the road.  An illustration of a typical drain crossing sediment trap is 
presented in Figure 2.

Sediment Basins 
Sediment basins will provide final treatment for sediment removal from storm water prior to discharge.  An 
illustration of a typical sediment basin is presented in Figure 4.   

Two types sediment basins (dry basins – Type “C” and wet basins – Types “D” and “F”) can be used depending on 
soils types in the disturbed catchments draining to the basins.   

The Type “C” basin are primarily limited to capture sediments from coarse sediments (<33% passing 0.02 mm).  
The Type “C” basins remove sediments in a relatively short period of time with physical settling as water flows 
through the basin.   These may be suitable for areas around the quarry, workshops, laydown areas, and concrete 
batch plant stockpiles.   
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The Type “D” and “F” basins are designed for dispersive soils or fine-grained soils (<33% passing 0.02 mm).  
These basins rely on capturing and holding runoff for sufficient time to allow settling of sediments, and Type “F” 
basins specifically require addition of flocculants to enhance settling.  The Type “F” basins comprise a settling zone 
storage to provide adequate storage time and settling depth for sediments to be removed.  Beneath the settling zone, 
sufficient storage is required for sediment accumulation related to the planned periods of sediment basin cleanout 
(typically 2 to 3 months depending on frequency and magnitude of storms).  Soils particles size distribution data for 
the site are currently limited to the proposed clay borrow area. Further testing is required to characterise soils in 
other areas of the site such as near the saddle dam and in areas downstream of the main embankment.  At this 
preliminary design stage, it has been assumed that Type “F” sediment basins will be required for these areas.  In 
some areas topography will limit the practical size of sediment basins, and in such cases, a basin of the greatest 
practical capacity that fits into the available area should be constructed. 

Key design criteria for the sediment basins are: 

settling zone storage volume equal to the volume of runoff from a 1 year ARI – 24 hour rainfall storm; 

sediment storage capacity equal to at least half the settling zone storage capacity, and with a minimum depth 
of 0.6 metres; 

standpipe and primary discharge outlet with its crest at the top of the settling zone (0.6 m above the sediment 
storage zone); 

minimum vertical separation from the crest of the primary flow outlet to the crest of the emergency spillway of 
0.3 m; 

emergency overflow spillway with sufficient capacity and erosion protection to safely pass the peak flow from 
a 100-year ARI storm (peak flow to be determined for storm duration equal to the time of concentration for the 
catchment); 

freeboard depth for spillway to be the maximum of 0.3 m above the 100 year storm depth of flow over the 
spillway or at least 0.75 m above the crest of the overflow spillway; 

basin embankment crest width of 3 m for ease of maintenance and acces; and 

maximum internal and external batters of the basin embankment at a slope of 2 (horizontal) to 1 (vertical). 

The emergency spillway for each sediment basin will typically comprise a broad-crested weir and discharge 
channel.  The crest of each spillway will be at least 0.3 metres above the crest of the riser.   A concept drawing of a 
typical emergency spillway is presented in Figure 4.

Where practical the emergency spillways should be excavated in natural ground.  Where this is not practical, the 
emergency spillways can be constructed over fill with additional armour protection against scour in the form of 
geotextile overlaid by crushed aggregate and rock-filled mattresses.  Energy dissipation (rock-filled gabions) and 
scour protection (rock-filled mattresses) will also be required at the downstream end of each spillway. 

The primary outlet (discharge structure) for each sediment basin will comprise a vertical steel pipe (riser) set in a 
concrete base with a horizontal outlet pipe supported by a concrete base.  The top of the concrete base will be 
approximately flush with the floor of the sediment basin.  The top of the riser will be at the level equivalent to the 
calculated depth of sediment storage and design storm depth.  A concept drawing of the typical primary discharge 
outlets is presented in Figure 5.

Depending on the detailed design arrangement of the Type “C” basins, baffles may be required within the basin.  
Baffles can be constructed of pickets / posts and silt fence fabric and should cover a depth from the sediment basin 
floor to the crest of the emergency spillway. 
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Flocculation will be required for Type “F” basins where dispersive / colloidal soils occur in the catchment draining 
to the basin.  Dispersive soils do not easily settle and require intervention to enhance settlement of the sediments 
from the water by flocculation.  Suitable flocculant agents and application rates will be determined in detailed 
design. 
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Floating Silt Curtains 
Floating silt curtains will be required in the Hinze Dam reservoir (Advancetown Lake) to limit the potential for 
possible turbid water to enter the intake towers when water is drawn off for on-going water supply operations.  The 
silt curtains will not be the only means to protect the reservoir water quality from reservoir clearing operations, 
embankment works, and quarry development.  The silt curtains are intended to provide additional “downstream” 
protection that supplements ESC measures that are to be implemented to minimise the potential for sediment to 
enter the reservoir (i.e. supplement to additional at-source controls).   

The silt curtains will typically hang from floats or floating booms at water surface to a maximum depth of about 6m 
or to the lake bottom (in shallower areas).  Weights may be required to ensure that curtains are adequately extended 
to the required depth below the surface.  Anchoring or tethering of the curtains may also be required to ensure that 
the curtain position can be maintained and do not move excessively in windy conditions.  Curtains will not be 
placed in areas accessible to the general public. 

The minimum extent of silt curtains should be provided in the following areas: 

aound the upper and lower water intake towers; 

prallel to the shore line near the eastern saddle dam extension works and tied to the extending to the shoreline 
at each end of the curtain; and 

prallel to the shore line adjacent to the rock quarries and tied to the extending to the shoreline at each end of 
the curtain. 

Turbidity monitoring in the reservoir on both sides of the silt curtain will be used to monitor the effectiveness of the 
silt curtains to protect the intake water quality.  If impacts from the upper reservoir clearing activities are shown in 
reservoir water quality monitoring to potentially affect the water supply quality (to the extent that water treatment 
may be compromised), additional lines of silt curtains may be required as a contingency measure.  Contingency silt 
curtains should be placed in strategic areas of the eastern and/or western reaches of the reservoir to contain turbid 
water from the areas contributing to elevated sediment and turbidity. 

Vegetated Filter Strips (Green Strips) 
Vegetated filter strips will used as the primary defence against sediment movement from the reservoir clearing 
activities.  Vegetated filter strips can typically be either constructed (planted turf or other groundcover) or natural 
groundcover vegetation that is retained.  Vegetated filter strips are now widely used in urban development, 
agriculture, and some mine rehabilitation projects and have been shown to be inexpensive, practical, effective for 
erosion mitigation, and require minimal maintenance. 

Vegetated filter strips protect against erosion and filter sediment by: 

potecting the soil surface against erosion from direct rainfall impact; 

“rinforcing” a strip of the soil surface and providing a “cut-off” to mitigate the growth of gully and rill erosion; 

sowing down of shallow overland flow velocities and dissipating flow energy; and 

pysical capture of sediments from upslope runoff. 

Not all of the inundation area for the Stage 3 Full Supply Level will be cleared.  Various ecological factors and 
visual amenity factors have been considered to optimise the extent of reservoir clearing.   The extent and basis of 
the proposed reservoir clearing extents will be described in the EIS.  From initial planning (Vegetation Clearing 
Plan, dated 23 April 2007), the total area of reservoir clearing comprises approximately 300 ha extending around 
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approximately 420 km of the reservoir shoreline.  The width of clearing up the slope to the Stage 3 Full Supply 
Level varies from about 17 m to more than 100 m.   

For the Hinze Dam reservoir clearing between the existing Stage 2 Full Supply Level and proposed Stage 3 Full 
Supply Level, vegetated filter strips will comprise strips of natural groundcover vegetation to be retained and 
protected from the clearing activities.  Groundcover, small shrubs and small trees will be retained undisturbed in the 
strips, with the exception that trees greater than 100 mm in diameter at DBH shall be cut at a height of no greater 
than one metre above ground level.  Machinery and other equipment shall be prevented from operating on the 
strips.  Occasional crossing over of the strips by vehicles and machinery may be required for access and material 
handling, and these occurrences should be minimised to protect the vegetated filter strip.  The strips will be 
approximately 3m wide and positioned parallel to the contour near the existing Stage 2 Full Supply Level and 
midway along the slope up to the Stage 3 Full Supply Level.  A conceptual shoreline section of the reservoir 
clearing area showing the preferred location of filter strips is shown on Figure 6.
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Windrow Sediment Filters 
Stockpiled windrows of selected cleared vegetation will placed to supplement vegetated filters strips.  Smaller trees 
and shrubs from the vegetation clearing will be salvaged and shaped into bunds (windrows) parallel and 
immediately adjacent to, and uphill of, the vegetated filter strips.  Stockpiled vegetation should be placed firmly to 
encourage intimate contact between the ground and the vegetation.  The height of the vegetation windrows should 
not exceed approximately 1.5 m and the width of the windrow should be about 2.5 m to 3 m wide. 

The windrows will supplement the function of the vegetated filter strips by assisting to slow flow velocities, 
dissipate energy, and capture coarse sediment.  This function will also assist to mitigate excessive “sediment 
loading” onto the vegetated filter strips, enhance the vegetated filter strip function to capture finer sediment, and 
protect the vegetated filter strip against erosion from upslope runoff. 

The proposed typical arrangement of vegetation windrows and vegetated filter strips to be used around the shoreline 
of the reservoir clearing area is presented in Figure 6.

Reservoir Clearing Erosion and Sediment Control 
The preliminary erosion and sediment control strategy for reservoir clearing is summarised in the Table 1 below.  
Further development of this strategy will be undertaken to account for the findings of the EIS studies, further 
assessment of soils around the reservoir shoreline, and further development of the overall reservoir clearing plan. 

Table 1: Summary Reservoir Clearing ESC Strategy 
Context and Risks Broad areas to be cleared poses risk to possible large scale diffuse source sediment load 

into reservoir.  Variable soil types.   Steep slope areas will pose higher risk of erosion.  
Dispersive soils will contribute to elevated turbidity. 
Reservoir water quality (turbidity) needs to be protected for water supply to levels 
commensurate with treatment plant performance. 

Constraints Spatial extents not practical for sediment fences.  Access constraints limits application of 
ESC controls requiring importation of significant quantities of materials (e.g. rock).
Preference to minimise vehicle numbers and movements required for reservoir clearing 
activities, as increased traffic will increase erosion and sediment risks. 
Time required for reservoir clearing activities will need to planned within overall construction 
timeframe.

Opportunities Utilising vegetation (retention and reuse of cleared vegetation) for ESC controls. 
Periods of dry weather and low water storage levels. 
Optimised reservoir clearing extents – not all vegetation will need to be cleared. 

Operational Controls Strategic timing of vegetation clearing during extended periods of dry weather. 
Minimise vehicle and machinery movements into and out of reservoir clearing areas. 
Avoid clearing steep slopes. 
Minimise disturbance to topsoil cover. 

Structural Controls Retained vegetation filter stips parallel to contour. 
Salvaged vegetation windrows upslope of vegetation filter strips. 
Silt curtains around upper and lower intake towers. 

Monitoring Visual monitoring of integrity of vegetation filter strips and vegetation windrows. 
Vehicle and machinery movement into working areas. 
Turbidity monitoring in reservoir – spatially across reservoir area and both sides of intake 
tower silt curtains. 

Contingencies Additional silt curtains in strategic locations of eastern and western reaches of reservoir in 
locations identified to pose risk to intake tower water quality. 
Reinstate or install additional vegetation windrows (or silt fences if necessary) in localised 
areas showing evidence of persistent or excessive erosion. 
Temporary perennial grass seeding where necessary to stabilise topsoil cover. 
On-going optimisation and revision of reservoir clearing plan taking account of soil types, 
slopes, and progressive results of water quality monitoring. 
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Rock check dams may be required in some localised gullies into the reservoir if monitoring 
identified erosion from concentrated flow. 
Intensify vehicular and machinery access controls. 

Embankment Works Erosion and Sediment Control 
The preliminary erosion and sediment control strategy for embankment works is summarised in Table 2.  Further 
development of this strategy will be undertaken to account for the detailed design layouts and further development 
of the construction plan. 

Table 2: Summary Embankment Works ESC Strategy 
Context and Risks Main embankment construction area will drain to downstream side of dam wall and poses 

minimal risk to reservoir water quality. 
Saddle dam extension and eastern saddle dam embankment will drain into the reservoir 
(west) and towards a natural tributary gully of the Nerang River (east).  These works will 
pose potential risk to reservoir water quality and to downstream water quality (via the 
tributary gully). 
Eastern saddle dam requires install of seepage drainage system and vegetation clearing on 
a relatively steep area. 

Constraints Limited space available for land based ESC controls on the reservoir side of the eastern 
saddle dam embankment works. 
Steep areas and topography on the eastern side of the saddle dam extension limit the types 
of ESC controls that can be applied. 

Opportunities Existing recreation area on eastern side of reservoir near saddle dam to accommodate land 
based ESC controls. 

Operational Controls Where practical, plan works to be undertaken in extended periods of dry weather. 
Ensure ESC controls implemented prior to, or where necessary immediately after 
disturbance of new areas. 
On-going monitoring and ensure ESC controls are appropriately adapted and matched to 
suit changes in construction work schedule, layouts, designs. 
Ensure progressive raising of the main embankment crest promotes drainage to the 
downstream side of the dam. 

Structural Controls Sediment basin downstream of main embankment toe. 
Silt fences on reservoir side, downslope of saddle dam extension. 
Sediment basin in existing recreation area to contain runoff from saddle dam works. 
Floating silt curtains in reservoir parallel to shoreline around saddle dam working area. 
Surface stabilisation and rock check dams on western side of saddle dam in areas where 
seepage drainage works are required. 
Drainage works to ensure all disturbed areas are “captured” by the above ESC controls. 

Monitoring Record initial installation of ESC controls with photographic record upon installation. 
Visual monitoring of integrity of all ESC controls periodically and immediately after rainfall 
events (>5mm/day).  Proforma and photographic recording of condition and performance of 
ESC controls.  Deficiencies to be noted and reported to construction management team for 
rectification. 
Sediment accumulation in sediment basins and silt fences. 
Turbidity monitoring in reservoir and downstream waterways. 

Contingencies Rectify and intensify ESC controls where necessary. 
Install additional line of floating silt curtain to contain saddle dam working area. 
Cleanout sediment basins and silt fences.  Enlarge basins if necessary.  Install additional silt 
fences as necessary. 
Intensify spatial extents and frequency of water quality monitoring in the event of persistent 
non-conformances. 
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Rock Quarry Erosion and Sediment Control 
The preliminary erosion and sediment control strategy for quarry works is summarised in Table 3.  Further 
development of this strategy will be undertaken to account for the detailed quarry layouts and further development 
of the construction plan and proposed final recreation area design. 

Table 3: Summary Quarry Area ESC Strategy 
Context and Risks Existing quarry area is connected to main reservoir when storage level is high. 

Sediment loss from quarry area poses risk to intake tower water quality. 

Constraints Quarry activities will continually disturb surfaces in the quarry area.  Quarry area will enlarge 
as rock material and aggregate is extracted. 
Steep slopes above quarry faces. Operational H&S controls. 

Opportunities Potential to isolate quarry area from reservoir with bunds. 

Operational Controls Continually monitor and adapt quarry area ESC plan to match quarrry development. 
Monitor water accumulating in the quarry area and adapt water transfers to external 
sediment ponds where necessary. 
Develop quarry to promote internal drainage into the quarry area. 
Ensure adequate pumps available and function for water transfers if necessary. 

Structural Controls Install bunds to isolate quarry area from main reservoir. 
Ensure haul roads into / out of quarry area have drainage that prevents direct inflow into 
reservoir. 
Collection drains around southern end of quarry to direct disturbed area runoff into quarry 
area.
Sediment dams in quarry area, or collection sumps for water transfer to external sediment 
dams.
Silt fences between quarry area and main reservoir. 
Floating silt curtains in reservoir around outlets of sediment dams. 
Diversion drains to direct clean runoff area directly into reservoir. 
Collection drains to direct dirty water runoff to sediment dams. 

Monitoring Record initial installation of ESC controls with photographic record upon installation. 
Visual monitoring of integrity of all ESC controls periodically and immediately after rainfall 
events (>5mm/day).  Proforma and photographic recording of condition and performance of 
ESC controls.  Deficiencies to be noted and reported to construction management team for 
rectification. 
Sediment accumulation in sediment basins and silt fences. 
Turbidity monitoring in reservoir. 

Contingencies Rectify and intensify ESC controls where necessary. 
Install additional line of floating silt curtain to contain quarry working area. 
Cleanout sediment basins and silt fences.  Enlarge basins if necessary.  Install additional silt 
fences as necessary. 
Intensify spatial extents and frequency of water quality monitoring in the event of persistent 
non-conformances. 

Haul Roads, Stockpiles, and Laydown Areas Erosion and Sediment Control 
The preliminary erosion and sediment control strategy for construction facilities (haul roads, stockpile areas and 
laydown areas) is summarised in Table 4.  Further development of this strategy will be undertaken to account for 
the detailed construction haul road and working layouts and further development of the construction plan. 

Table 4: Summary Construction Facilities ESC Strategy 
Context and Risks Dispersed locations of construction working areas, requires all areas to be identified and 

ESC plans prepared.   
Haul roads extending across the work site can collect excessive catchments (drainage 
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volumes) and if not adequately planned, pose potential risk of failure of ESC devices. 
Fishway and weir construction within the Nerang River channel. 

Constraints Relatively steep slopes on the western side of the Nerang River channel. 
Available space within the CID boundary. 
Proximity of some working areas to Nerang River channel limits space available for sediment 
loss intervention. 

Opportunities Isolation of some work areas provides opportunities for compact contained ESC control 
measures.
Utilise haul roads to optimise drainage layout, clean water diversions, and installation of ESC 
controls at practical low points. 
Cofferdams required for fishway construction can be used to contain runoff from the fishway 
working area. 

Operational Controls Continually monitor and adapt each construction area ESC plan to match construction 
development and progress. 
Addition of flocculation agents to type “F” sediment basins (where applicable) after each 
rainfall event (>5mm /day). 
Apply surface stabilisation to stockpiles not in active use. 

Structural Controls Clean water diversion drains upslope of stockpiles. 
Dirty water collection drains directed to sediment basins downslope of stockpiles. 
Silt fences downslope of stockpiles (where not draining to a sediment basin). 
Silt fences downslope of localised compact disturbed areas where application of sediment 
basins and rock check dams is not practical. 
Sediment basins (Type “C”, “D”, or “F”) as required to match soil types and extent of 
catchment areas. 
Sediment trap drain crossings at low points along haul roads. 
Minimise length of longitudinal drainage along sides of haul roads. 
Rock check dams in drainage gullies downstream of disturbed areas. 
Shake down grids, or similar devices, at construction site vehicle access points to minimise 
movement of sediments on vehicles leaving the construction site. 
Cofferdams upstream and downstream of the fishway working area to contain runoff.  
Collected runoff should be pumped to an external sediment basin. 

Monitoring Record initial installation of ESC controls with photographic record upon installation. 
Visual monitoring of integrity of all ESC controls periodically and immediately after rainfall 
events (>5mm/day).  Proforma and photographic recording of condition and performance of 
ESC controls.  Deficiencies to be noted and reported to construction management team for 
rectification. 
Condition of stockpiles, upslope diversions, and downslope containment systems. 
Sediment accumulation in sediment basins and silt fences. 
Turbidity monitoring in Nerang River and tributary gullies. 

Contingencies Rectify and intensify ESC controls where necessary. 
Cleanout sediment basins and silt fences.  Enlarge basins if necessary.  Install additional silt 
fences as necessary. 
Intensify spatial extents and frequency of water quality monitoring in the event of persistent 
non-conformances. 
Redesign of haul roads and/or haul road drainage where identified insufficient capacity, 
erosion evidence, or inadequate sediment containment. 

Clay Borrow Area Erosion and Sediment Control 
The preliminary erosion and sediment control strategy for the clay borrow area is summarised in Table 5.  Further 
development of this strategy will be undertaken to account for further geotechnical investigation, the optimisation 
of the borrow layout and further development of the construction plan. 

Table 5: Summary Clay Borrow Area ESC Strategy 
Context and Risks The clay borrow area is located on relatively steep ground and a significant drainage 

tributary of the Nerang River is close to the eastern side of the borrow pit.  The clay soils will 
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contain fine grained sediments that would pose risk to downstream water quality if adequate 
controls are not implemented. 

Constraints Steep slopes may require temporary stabilisation works until the final landform rehabiliation 
is developed.  Steep slopes may also limit potential for drainage works. 
Potential need to maintain several active working faces to achieve an appropriate blend of 
clay materials to meet engineering specifications for the embankment core. 
Need to maintain, free draining and dry working conditions within the pit to maintain clay 
production rates. 

Opportunities If practical, could prioritise clay excavation in the lowest area to create a sump for runoff 
collection and treatment. 
Develop the clay borrow pit as an internal draining landform to a sump providing that a dry 
working area in the broader pit can be maintained.  Bunding along the low edges of the 
borrow pit could assist to contain runoff within the borrow pit. 
Develop perimeter batters of clay borrow pit to final landform early (if practical) and apply 
surface stabilisation to minimise sediment loss from batters during construction. 

Operational Controls Continually monitor and adapt each construction area ESC plan to match borrow pit 
development and progress. 
Addition of flocculation agents to type “F” sediment basins after each rainfall event (>5mm 
/day). 
Apply surface stabilisation to batters of borrow pit as early as practical. 

Structural Controls Clean water diversion drains or bunds around the upslope perimeter of the borrow pit. 
Develop the borrow pit as an internally draining landform, with a low point sump to collect 
and transfer runoff to sediment basins.  Install bunds along the low edges of the borrow pit to 
contain runoff. 
Install type “F” sediment basins, within the clay borrow area, or in close proximity to receive 
sediment laden waters pumped from the clay borrow sump. 
Rock check dams downstream of the outlets of sediment dams. 
Silt fences, where practical, at the toe of the borrow pit batters. 

Monitoring Record initial installation of ESC controls with photographic record upon installation. 
Visual monitoring of integrity of all ESC controls periodically and immediately after rainfall 
events (>5mm/day).  Proforma and photographic recording of condition and performance of 
ESC controls.  Deficiencies to be noted and reported to construction management team for 
rectification. 
Condition of batters, upslope diversions, and batter stabilisation measures. 
Sediment accumulation in sediment basins and silt fences. 
Turbidity monitoring in the tributary gully of the Nerang River. 
Records of applied rates of flocculation agents and water volumes to continually improve 
dosage rates and practices. 

Contingencies Rectify and intensify ESC controls where necessary. 
Cleanout sediment basins and silt fences.  Enlarge basins if necessary.  Install additional silt 
fences as necessary. 
Rectify and improve upslope drainage diversions where required. 
Intensify spatial extents and frequency of water quality monitoring in the event of persistent 
non-conformances. 
Redesign of borrow pit, sump, and sediment basins where identified to be insufficient 
capacity, erosion evidence, or inadequate sediment containment. 
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F.5 Land Contamination 

F.5.1 EMR and CLR Searches 



      

PAGE F-32 



      

PAGE F-33 



      

PAGE F-34 



      

PAGE F-35 



      

PAGE F-36 



      

PAGE F-37 



      

PAGE F-38 



      

PAGE F-39 



      

PAGE F-40 



      

PAGE F-41 



      

PAGE F-42 



      

PAGE F-43 



      

PAGE F-44 



      

PAGE F-45 



      

PAGE F-46 



      

PAGE F-47 



      

PAGE F-48 



      

PAGE F-49 

F.6 Land Use and Infrastructure 
No appendices
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F.7 Surface Water Resources and Water Quality 

F.7.1 Gold Coast WRP Environmental Flow Performance Indicators 
The following table gives a brief description of the performance indicators specified for the Nerang River Estuary 
in the Gold Coast WRP.  

Performance Indicator Objectives (DNRMW 2006c) 

Performance indicator Description  Key ecological and 
geomorphologic functions 

Low Flow   
50% and 90% daily flow A statistical measure of low flow into 

estuaries
Maintaining ambient and 
hydrodynamic conditions in the 
estuaries, maintaining connectivity 
between non-tidal reaches and 
estuaries

Daily flow less than 1 ML An indicator of no flow (1 ML is the 
minimum flow able to be displayed by 
the Integrated Quantity and Quality 
Model). The percentage of days in the 
simulation period when the daily flow 
is less than 1 ML 

Dewatering of aquatic habitats, 
isolation of pools, no fluvial transport 
of organic matter or sediment, 
dominance of marine influence in 
estuaries

Number of periods of no flow (for 
example, of at least 1 month but less 
than 3 months) 

Indicator of drying spells and measure 
of difference between pre-
development and scenario case 

Dewatering of aquatic habitats, 
isolation of pools, no fluvial transport 
of organic matter or sediment, 
dominance of marine influence in 
estuaries

Medium to high flow   
Mean annual flow (MAF) A general indicator to quickly indicate 

volumes of water removed from the 
system. Mean annual flow does not 
take into account flow variability. 

An important determinant of water 
availability in riverine systems and 
overall freshwater input to estuarine 
and marine areas 

Seasonal flow patterns   
Flow regime class An indicator of the seasonality of 

flows, and when large flows normally 
start occurring 

Lifecycles of riverine, estuarine and 
marine biota. Trigger flows for 
ecological processes should reflect 
timing.

Annual proportional flow deviation 
(APFD)

A measure of variability of flow Significant because native in-stream 
flora and fauna have adapted to 
variable flow patterns. 

F.7.2 Analytical Tables 
Golders Particle Size Analysis Results from SKM Sediment Sampling Program, February 2007 

Site  % Gravel % Sand  % Silt % Clay % Colloidal fraction 

C1 40 49 6 1 4 

C2 2 34 38 6 20 

C3 0 15 45 5 35 

C4 29 27 30 4 10 

C5 41 26 22 3 8 

C6 6 16 41 11 26 

Average 19.7 27.8 30.3 5.0 17.2 
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ALS Results of SKM Sediment Sampling Program, February 2007 

C1 7 

C2 <2 

C3 217 

C4 15 

C5 29 

C6 29 

site 1 2 

site 2 <2 

Bioavailable P 

(Bicarbonate Extractable Phosphorous) 

(mg/kg) 

site 3 3 

C1 0.54 

C2 0.28 

C3 2.16 

C4 1.75 

C5 0.79 

C6 1.44 

site 1 1.84 

site 2 3.45 

Total Organic Carbon 

(%) 

site 3 3.96 

C1 640 

C2 460 

C3 3400 

C4 1690 

C5 1060 

C6 2540 

site 1 1150 

site 2 1890 

Total Kjeldahl Nitrogen as N 

mg/kg 

site 3 3280 

C2 <20 

C3 50 

C4 <20 

C5 <20 

C6 50 

site 1 <20 

site 2 <20 

Ammonia as N 

mg/kg 

site 3 <20 

ALS Results of SKM Water Sampling Program, February 2007 

C1 <5 

C2 <5 

C3 13 

C4 <5 

C5 6 

Chlorophyll a 

(mg/m3)

C6 <5 
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F.8 Groundwater Resources 
No Appendicies
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