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Introduction
Origins of the Study
Historically, sand has been 
dredged from Moreton Bay for 
three principal reasons:

a) Ongoing commercial extraction 
for use mainly in concrete and 
concrete products;

b) Large-scale extraction for 
development of capital 
projects, including fill 
requirements for the expansion 
of the Brisbane Airport; and

c) Navigational channel 
maintenance works and capital 
dredging undertaken by the 
Port of Brisbane Corporation to 
maintain designated minimum 
channel depths and to provide 
safety for navigation.

Currently, fine sand in southeast 
Queensland is derived from both 
land-based and marine sources. 
With increased population growth 
and development, it is inevitable 
that demand for fine sand will 
continue to grow and it seems 
likely that many of the current land-
based sources will become 
exhausted, producing greater 
demands for the establishment of 
alternative sources. 

In anticipation of an increased 
future demand for Moreton Bay 
sand, State Government agencies 
initiated the Moreton Bay Sand 
Extraction Study (MBSES), in 
conjunction with key stakeholder 
groups. The objective of the study 
was to determine the 
environmental and economic 
issues relating to sand extraction 
in Moreton Bay to a sufficient level 
to enable Government to develop a 
strategy. The study was based on a 
series of previous investigations of 
the Moreton Bay sand resource 
dating back to 1997.  

Study structure
Preparation of the study has been 
coordinated by a Steering 
Committee, chaired by the EPA and 
comprising representatives from 
Department of State Development 
and Innovation, Department of 
Natural Resources, Mines and 
Energy, Department of Primary 
Industries and Fisheries, Port of 
Brisbane Corporation, Brisbane 
Airport Corporation, Extractive 
Industry Association and the 
Moreton Bay Waterways and 
Catchments Partnership. An overall 
budget of $560,000 for technical 
investigations was allocated to the 
study.

A Scientific Panel, comprising 
representatives from Griffith 
University, the University of 
Queensland and EPA, convened by 
the Moreton Bay Waterways and 
Catchments Partnership, has 
overseen the technical content of 
the Moreton Bay Sand Extraction 
Study. The role of the Scientific 
Panel was to act as an independent 
advisory panel to the Steering 
Committee to ensure that the 
scientific parts of the study were 
designed, conducted, coordinated, 
integrated and reviewed in 
accordance with international 
scientific best practice.  Generally, 
members of the Scientific Panel 
have links to other environmental 
studies in Moreton Bay and were 
able to provide advice from a Bay-
wide context.

The study has been undertaken in 
two phases. In phase 1, WBM 
(2002) reported on a 
comprehensive review and 
synthesis of all available 
information related to sand 
extraction both within Moreton Bay 
and from land-based sources.  

A key outcome of phase 1 was the 
identification of the essential 
information gaps in the existing 
knowledge. Based on 
recommendations from the 
Scientific Panel, phase 2 of the 
study was developed comprising 
five separate specialist 
investigations, as follows: 

1. Economic analysis of sand 
extraction from marine and 
land-based sources in 
southeast Queensland;

2. Sediment geochemistry 
processes within the northern 
Moreton Bay sand banks and 
potential impacts to water 
quality;

3. Benthic fauna and fisheries; 

4. Indigenous cultural heritage; 
and

5. Numerical modelling of wave 
penetration.
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Key findings
The following are the key findings 
of the Moreton Bay Sand Extraction 
Study relating to supply of sand for 
the construction industry and 
major infrastructure projects:

1. There is an increasing demand 
for sand, driven by economic 
development and population 
growth in the southeast 
Queensland region.

2. The potential supply of land-
based sand is diminishing, 
caused in part by rapid urban 
encroachment and higher 
environmental standards 
imposed on the extractive 
industry.

3. The construction industry has 
responded by developing 
�manufactured� sand (derived 
from the crushing of hard rock), 
although a matching supply of 
fine sand is also needed. 
Moreton Bay sand is well suited 
to this purpose.

4. Further development of 
transport and commercial 
infrastructure in the Australia 
Trade Coast area would require 
large volumes of fill material. 
Sand extracted from Moreton 
Bay could be cost effectively 
supplied to these projects by 
large ocean-going dredges. 

5. The supply of large volumes of 
fill material from land-based 
sources is generally not 
practical due to:

• The environmental and 
social impacts of high rates 
of extraction from existing 
licensed supplies and the 
associated delivery by road.

• Exhaustion of a large 
proportion of available land-
based sand resources 
thereby putting further 

pressure on the extractive 
industry to develop new, 
more distant sites.

6. The existing land-based 
extraction operations have a 
limited life span and are heavily 
committed to existing demand. 
The prospects for developing 
new extractive sites in the 
region and/or developing 
substitutes for natural concrete 
sand (other than manufactured 
sand) are considered to be 
poor.

7. There is a wide range of 
environmental and social issues 
associated with land-based 
sand extraction operations. The 
haulage of sand product on 
local roads from land-based 
sand extraction operations is 
usually the most contentious 
issue with local communities 
and generally the greatest 
source of complaint.

8. Sand extraction scenarios 
within northern Moreton Bay 
have been considered for sites 
in the vicinity of Central, 
Middle, Yule and Spitfire Banks. 
These sites are located within 
the General Use zone of the 
Moreton Bay Marine Park and 
away from areas of high 
conservation values such as 
Ramsar-listed wetlands, 
declared Fish Habitat Areas and 
seagrass beds.

9. The direct impacts of large-
scale sand extraction scenarios 
such as disturbance to benthic 
fauna, potential degradation of 
water quality and impacts on 
Indigenous cultural heritage 
and fishing activity are 
considered to be relatively 
minor and of a temporary 
nature. 

10. The indirect impacts associated 
with the long-term removal of 
shallow sand banks considered 
in the studies � including 
changes to wave conditions, 
tidal currents and potential 
alterations to ecological 
communities � are predicted to 
be small. 

11. Economic analysis has shown 
that, including non-market 
�external� costs, the supply of 
sand from land-based sources 
is significantly more costly than 
sand extracted from northern 
Moreton Bay.

12. Overall, the study has shown 
that the sand resource in 
northern Moreton Bay offers a 
viable source for supplementing 
diminishing land-based sources 
when all environmental, social 
and economic factors are 
considered.

13. Outcomes of the study show 
that impacts of sand extraction 
can be minimised by reducing 
the surface area of dredged 
sites where possible and 
limiting the depth of excavation 
to avoid the ancient (pre 
Holocene1) land surface. 

1 The Holocene is the name given to the period of the Earth�s history beginning approximately 10,000 years before present time.
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Overview of impacts associated with 
sand extraction in northern Moreton Bay

depth of -18m) were also 
considered, therefore potential 
quantities range up to 48 Mm3.

• A potential dredging project to 
straighten the main shipping 
channel in the vicinity of 
Spitfire Banks. This would 
result in removal of an area of 
approximately 800 ha including 
part of the northern end of 
Western Banks and require 
extraction of approximately 15 
million cubic metres of material 
to provide a finished depth of -
16m. The scenario also 
considered additional 
extraction to increase the 
dredged depth by up to 5m with 
a resultant increase in 
extraction volumes to 45 Mm3.

• Continuous sand extraction for 
construction industry purposes 
at a rate of up to 1.0 million 
cubic metres per annum from 
Central Banks or Yule Banks. 
Extraction to a depth of 
approximately 10m and a 
variation in sediment recharge 
from 0 to 50 percent was 
considered.

Environmental factors
Benthic fauna 
The surface layers of the banks and 
channels in northern Moreton Bay 
are highly mobile under the 
influence of the prevailing tidal 
flows and wave action. Despite this 
dynamic environment, the sandy 
substrate provides habitats for a 
range of benthic (bottom dwelling) 
fauna such as worms and prawns. 
Some of these fauna are in turn 
prey species of fish and are 
therefore important for 
environmental and commercial 
reasons. 

While many previous studies have 
examined the soft bottom 
macrobenthos of Moreton Bay, 
there is a clear paucity in 
systematic descriptive data 
describing patterns in 
macrobenthos assemblage 
structures at different spatial 
scales and depths.  Furthermore, 
few studies have previously 
addressed in detail the effects of 
dredging on assemblages of 
benthic invertebrates in Moreton 
Bay.  WBM (2004a) completed a 
detailed investigation of benthic 
fauna communities in northern 
Moreton Bay to provide 
management information on: 

a) the nature of macrobenthic 
resources; and 

b) the likely impacts of potential 
future sand extraction activities 
on macrobenthic patterns and 
processes and the possible 
responses of fisheries to any 
impacts on macrobenthos.  

Field sampling investigations were 
undertaken across the four sites 
within the extraction scenarios and 
impacts, caused by direct 
disturbance during extraction and 
through the subsequent change in 
habitat as shallow sand bank areas 
are deepened, were assessed. 

As the majority of organisms occur 
in the top 30 cm of the sediment, a 
typical sand extraction operation 
would be expected to completely 
remove all benthic fauna within a 
dredge site.  Study results indicate 
rates of recolonisation by 
organisms from larval dispersal 
and active colonisation from 
adjacent areas are very high. This 
can be attributed to the adaptation 
of faunal species to their highly 

Development of sand 
extraction scenarios
In phase 1 of the study, WBM 
(2002) developed a map of 
environmental constraints relating 
to sand extraction. This resulted in 
the delineation of a study area 
within the northern tidal delta that 
is composed of clean sand of 
marine origin and has the following 
characteristics:

• No seagrass beds or other 
turtle/dugong feeding areas.

• Not in close proximity to 
Ramsar-listed coastal wetlands.

• Not in close proximity to 
declared Fish Habitat Areas.

• Not in close proximity to 
shorelines.

• Within the General Use zone of 
the Moreton Bay Marine Park.

Figure A shows the study area and 
illustrates the finding that the 
northern tidal delta is relatively 
free of environmental constraints.

The key environmental values 
within northern Moreton Bay that 
could be impacted by future sand 
extraction were studied in detail 
during phase 2 of the MBSES.  Four 
scenarios that represent realistic 
future sand extraction proposals 
(conducted either jointly or 
separately over a 20-year period) 
were developed by the Steering 
Committee. The scenario sites, 
shown in Figure A, are as follows: 

• Large-scale extraction for fill 
sand at Middle Banks of 
approximately 18 Mm3 of 
material dredged to a finished 
depth of -13m. The impacts of 
increasing the dredged depth 
by up to 5m (i.e. final dredged 
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mobile sand bank habitat.  Drawing 
on previous studies, WBM (2004a) 
considered recruitment of 
macrobenthos via adult migration 
is generally high all year although 
there appears to be a strong 
seasonal recruitment pulse in late 
spring and summer. 

Comparison of benthic faunal 
assemblages across a variety of 
depth ranges indicated some 
differences in the composition of 
the assemblages at the various 
depths. Additionally, a larger 
number of species and overall 
abundance of macrobenthos were 
recorded as depths increased. This 
is consistent with a lower energy 
environment (less exposed to tidal 
currents, wave action and 
sediment transport) at greater 
depths. 

Analysis of sampling data revealed 
significant variation in the 
composition of macrobenthic 
assemblages across the four 
scenario sites studied. Distinct 
differences in assemblages were 
observed between the northern 
(Spitfire/Yule) and southern 
(Central/Middle) sections of the 
study area.  These differences were 
likely a response to differences in 
wave energy across the tidal delta. 

Fisheries
The potential impacts on 
commercial and recreational 
fisheries are important 
considerations, as the deeper 
waters and surrounding estuaries 
of Moreton Bay contain benthic 
habitats (e.g. seagrass, mangrove, 
sand bars and mud flats) essential 
to many prawn and fish species 
that are economically important. 

A major component of commercial 
fishing in Moreton Bay is the otter 
trawl fishery with approximately 
200 prawn trawlers operating and 

taking 10 percent of the total 
Queensland trawl catch. Catch and 
effort data of the trawl fishery was 
extracted from the CHRIS 
database, administered by the 
Queensland Department of Primary 
Industries and Fisheries. Although 
these data are limited in spatial 
resolution, it can be concluded that 
the region encompassing the sand 
extraction scenario sites at Yule 
and Spitfire Banks is not a primary 
location for commercial trawling.  
The recorded catch from the 
6-minute grid area (11 km by 11 km) 
that includes Central and Middle 
Banks show that commercial 
trawling in this area is significant.  
Approximately 7.5 percent of the 
value of the northern Moreton Bay 
trawl fishery was caught in this 
area in 2002 although the data 
indicate high variability between 
years.  

While there is some understanding 
of the fish, crustacean and mollusc 
community in Moreton Bay,  
detailed knowledge of the feeding 
and other habitat requirements is 
unavailable.  Most of the 
economically important species 
would be expected to have broad 
diets utilising organisms found in 
the substrate and in the water 
column. Extractive operations are 
unlikely to result in detectable 
medium or long-term changes in 
the distribution or abundance of 
these species in Moreton Bay.  
Furthermore, major impacts to 
fishing operations are not 
expected. Any impacts are likely to 
be of a temporary nature.

Suspended sediments
Sand extraction operations 
typically can result in the overflow 
of sand slurry into the surrounding 
water column and/or direct 
disturbance of the seabed that can 
cause localized impacts to water 

quality in adjacent areas.  The 
removal of materials with a high 
proportion of silts and clays can 
cause significant impacts that 
require specific mitigation actions.

The sand within the northern delta 
of Moreton Bay represents material 
that has been transported along 
the coast from northern New South 
Wales, as far south as the Clarence 
River.  Consequently, the 
proportion of fine silt material in 
the sediments is very small, 
typically less than 2%. The 
sediments are completely free of 
heavy metal contaminants or other 
toxicants although localised 
outcrops of coffee rock may occur 
within the deeper sand deposits.  
Water clarity within the northern 
Bay is generally very high, 
although there is continuous 
resuspension of the fine sand 
particles by the strong tidal 
currents and the influence of wave 
action.

WBM (2002) report on past 
monitoring studies of suspended 
sediment plumes undertaken for 
typical extraction operations in 
Moreton Bay. Results of the 
monitoring show that the direct 
disturbance of extraction 
operations can cause a localised, 
but short-lived increase in 
suspended sediment. Recorded 
turbidity plumes are limited in 
duration and extent (typically less 
than 200 metres) from the 
disturbed site and the measured 
turbidity is moderate and well 
within the limits set by licence 
conditions. Visible plumes can 
extend for some distance however 
the suspended sediment 
concentrations are only slightly 
elevated above background levels.



Moreton Bay sand extraction study  summary of findings6 7Moreton Bay sand extraction study  summary of findings

Sampling of a plume generated by 
the dredge �Darra� at Middle 
Banks was conducted in June 
2003.  The distribution of tidal 
current velocities and suspended 
solid concentrations was mapped 
within the plume.  At the same time 
water samples from within the 
plume were also measured.  The 
results of this investigation 
illustrated that due to strong tidal 
currents and relatively short 
residence time; the nutrient and 
suspended solid concentrations 
rapidly dispersed and were 
undetectable in the majority of the 
visible plume (NIWA 2004).

Sediment geochemistry and 
water quality
The bio-geochemical processes 
within the surficial sediments of 
Moreton Bay, such as 
denitrification and nitrogen 
fixation, provide an important 
function in nutrient cycling, water 
quality and overall ecological 
health.   Sand extraction 
operations can potentially impact 
on the bio-geochemical processes 
by:

a) long-term alteration of 
sediment bio-geochemical 
processes by the removal of 
shallow sand banks and 
creation of deeper areas;

b) short-term disruption to 
sediment bio-geochemical 
processes caused by artificial 
disturbance of the surface 
sediments and therefore 
altering the normal functioning 
of nutrient cycling processes.

In addition, the sediments contain 
dissolved organic and inorganic 
nutrients that can potentially have 
porewater concentrations several 
orders of magnitude greater than in 
the overlying water column.  
Disturbance of the sediment profile 
by sand extraction operations can 

cause release of porewater 
nutrients into the adjacent waters 
and could therefore lead to 
degradation of water quality.

The NIWA (2004) study of the key 
sediment geochemistry and water 
quality processes within the sand 
banks indicated the following:  

• Denitrification rates in the 
surface sediments of the sand 
banks within the study area are 
higher in the deeper channels 
than they are on the top of the 
sand banks. 

• There is no detectable impact of 
dredging 30 days after it has 
occurred.

• Nitrogen fixation rates in the 
surface sediments of the sand 
banks are very low both with 
and without dredging; hence it 
is unlikely that sand extraction 
would have a significant impact 
on these rates.

• Seasonal differences in solid 
phase nitrogen concentrations 
existed (demonstrated at 
Middle Banks).  

• The vertical distribution of solid 
phase and porewater nutrient 
concentrations within the 
sediments was often 
characterised by surface layer 
maximums.  

• There was high variability of 
porewater nutrient 
concentrations within bank 
sites, especially for dissolved 
inorganic nutrient 
concentrations.

• Although porewater nutrients 
were found to be relatively low, 
measured concentrations were 
highest in Central Banks.  
Central Banks is in closer 
proximity to terrestrial inputs, 
which can lead to slightly higher 
organic matter accumulation. 

Overall, the results indicate that 
sand extraction in the northern 
tidal delta is unlikely to have a 
significant impact on the nutrient 
cycles in Moreton Bay, especially 
over the longer term. No evidence 
could be found for a serious 
disruption to the microbial 
processing (nitrogen fixation or 
denitrification) in the surface 
sediments with the only potential 
of large-scale sand extraction 
being to increase denitrification 
rates in the sediments of the 
northern delta by increasing the 
amount of deeper sandy habitat.  
The nutrient content in the 
porewater of the northern tidal 
delta sand banks was relatively 
low and the nutrient released in 
the plume of a conventional sand 
extraction operation was unlikely 
to have a measurable impact on 
available nutrients, except in the 
immediate vicinity.

Hydrodynamics and sediment 
transport processes
The complex field of banks and 
channels of the northern tidal delta 
provides an important control on 
the overall tidal characteristics of 
Moreton Bay and limits the 
penetration of wave energy 
propagating from the open ocean. 

WBM (2002) and WBM (2003) 
reported on a hydrodynamic model 
study of potential changes in tidal 
conditions within the Bay as a 
result of sand extraction scenarios 
in the northern tidal delta.  This 
assessment was made using an 
existing numerical model providing 
a two dimensional representation 
of the tidal hydrodynamics of 
Moreton Bay and indicated that 
extraction of large volumes of sand 
from the northern banks would:
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• have no potential for change to 
the overall hydraulics of the 
Bay, therefore no changes in 
tidal flushing or tidal levels at 
surrounding shorelines are 
likely; and 

• have only localised effects on 
the prevailing tidal flows in 
adjacent areas. 

The modelling also demonstrated 
that, based on an assessment of 
peak tidal flows without the 
additional effects of wave action, 
sediment transport processes are 
constantly active throughout the 
entire northern banks area. 

WBM (2004b) provided results of a 
study of potential changes to wave 
conditions in the vicinity of the 
Moreton Bay shoreline as a result 
of sand extraction scenarios. The 
study utilised the SWAN wave 
modelling system; a �third 
generation� spectral wave model 
implemented to represent all the 
important shallow water wave 
generation and transformation 
processes. Recorded wind and 
wave data for the region were 
examined to develop fifteen 
representative wave conditions. 
Potential impacts were assessed 
by comparing modelled wave fields 
before and after extraction 
scenarios for each site and for each 
wave condition. In total, 165 model 
runs were completed for the study.

The numerical wave modelling 
shows that wind-waves generated 
by winds over fetches within 
Moreton Bay are potentially equal 
to, or greater in height than swell 
waves propagating from the 
adjacent Pacific Ocean. Wind-
waves however are typically of 
much shorter wavelength than 

swell and are therefore less 
affected by the seabed. Model 
results predict negligible changes 
to existing wind-wave conditions at 
shoreline locations within Moreton 
Bay.  

Under swell-only conditions, the 
modelling did give indications of 
some potential change in wave 
height, generally along the 
northwestern shoreline of Moreton 
Island. The largest reported 
changes at these shoreline points, 
ranging up to a 15% increase, 
occurred for low inshore wave 
heights, typically less than 0.3 
metres. WBM (2004b) report that 
these swell-only wave height 
increases are partially a result of 
numerical �noise� within the model 
and may therefore be overstated.  
The modelling showed that for all 
cases examined, wave directions 
were generally unaffected. 

The wave propagation modelling 
has indicated that there would be 
no significant changes in wave 
conditions at the southern end of 
Bribie Island and at Redcliffe from 
the proposed sand extraction 
scenarios. 

Taken together, numerical 
modelling of both wave 
propagation and tidal flows 
showed that localised changes 
would occur as shallow sand banks 
are removed however only small 
changes to wave climates or tidal 
currents close to the shoreline 
would be expected. As a result of 
this study it may be inferred that 
the likely impacts on sediment 
supply and shoreline stability of 
adjacent coastal areas would be 
negligible. 

Other impacts of extractive 
operations
Additional impacts of sand 
extraction operations such as 
noise, dust and greenhouse gas 
emissions are considered to be 
relatively minor. The potential 
noise emissions associated with 
dredging for sand extraction within 
Moreton Bay have been previously 
investigated. It has been 
determined that noise emissions 
are unlikely to be of sufficient 
magnitude to:

a) disturb migratory shorebirds;

b) impact on marine mammals 
(especially dugongs); or

c) be audible to nearby residents.

Large trailer suction dredges are 
capable of direct impacts on 
marine fauna such as turtles and 
dugongs. Although these large 
fauna typically do not frequent the 
areas of proposed sand extraction, 
specific strategies would need to 
be considered to minimise impacts.

Social factors
Indigenous cultural heritage
Northern Moreton Bay and 
adjacent coastal areas are utilised 
in many ways for cultural, 
residential, commercial and 
recreational purposes. In 
particular, the areas are important 
to a number of Indigenous family 
groups and are the subject of 
several native title claims (both 
registered and unregistered).

Previous cultural heritage work in 
Moreton Bay has highlighted that 
the entire landscape and seascape 
are part of the Indigenous cultural 
heritage of the region. 
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Quandamooka people consider 
that there are a number of 
significant factors influencing 
cultural heritage management. 
These include:

1. Cultural heritage sites are not 
restricted to places on land;

2. Shell middens and other 
archaeological sites are merely 
by-products of the main locales 
of heritage;

3. Heritage places must be used in 
order for them to be 
maintained;

4. Heritage places are all 
interconnected with their 
physical and cultural 
�catchments� � damage to a 
site�s catchment can have 
consequences for the site itself;

5. The cultural heritage site is 
unbounded in that the 
synergies which exist between 
a site and its catchment cannot 
be broken up into isolated and 
bounded entities;

6. Heritage is emic (it comes from 
within and is defined by the 
culture of the owners/user 
group).

Fesl and Davies (2004) completed 
a specific study of potential 
impacts of sand extraction in 
northern Moreton Bay on 
Indigenous cultural heritage for 
Phase 2 of the MBSES. A review of 
available information was 
undertaken, including the 
geological investigation by PPK 
(1997), and key findings were as 
follows:

• The area proposed for sand 
extraction was, prior to the 
most recent sea level rise (the 
Holocene marine 
transgression), a terrestrial 
plain that was probably used 
and valued by the original 
inhabitants at the time.

• Much of this pre Holocene land 
surface is now overlain by sand 
deposits (typically between 5 � 
10 metres thick). However, 
there is potential for dredging 
to disturb the ancient land 
surface and/or significant 
archaeological items.

• Although no specific places of 
Indigenous cultural significance 
were identified in the course of 
the study, it was determined 
that there is potential for 
finding Indigenous cultural sites 
and/or materials in the study 
area. 

Consultation was undertaken with 
potentially affected groups on 
several occasions and the strong 
conservation desires of Indigenous 
Traditional Owner groups were 
documented. In general, no 
representatives of Indigenous 
Traditional Owner groups 
expressed a view favouring 
continued or additional sand 
extraction in northern Moreton 
Bay. All involved in the discussions 
expressed the view that if 
extraction was to occur, potential 
impacts on artefacts below the 
surface must be considered.

Any sand extraction that impacts 
upon the prior land surface of the 
now submerged study area has the 
potential to impact upon not only 
Indigenous archaeological and 
cultural sites/places that may have 
been present but also the cultural 
landscape which has continuing 
contemporary significance.

Recreation and other uses
Impacts on recreational activities 
such as diving, boating, water-
based sports and swimming are 
expected to be minimal as the sites 
considered in the sand extraction 
scenarios are rarely used for these 
activities. Some disturbance to 

recreational fishing activities 
associated with sand extraction 
operations would be expected 
although these would be of a minor 
and temporary nature.

The closest coastal communities 
adjacent to the area of proposed 
sand extraction in northern 
Moreton Bay are some 4 km 
distant. Nevertheless there may be 
concerns with continued or 
increased sand extraction due to 
the visual impacts of operations. It 
is unlikely that noise impacts 
would affect these communities 
and, as demonstrated by WBM 
(2003) and WBM (2004a), ongoing 
sand extraction is not likely to 
affect shoreline stability of 
adjacent coastal areas.

Summary 
Four sand extraction scenarios 
were developed and detailed 
investigations were undertaken to 
assess:

a) the direct impacts associated 
with extractive operations such 
as disturbance to benthic 
fauna, potential degradation of 
water quality and impacts on 
Indigenous cultural heritage; 
and

b) the indirect impacts associated 
with the long-term removal of 
shallow sand banks such as 
changes to hydrodynamics and 
potential alterations to 
ecological communities.

Direct disturbance by 
extractive operations
Benthic fauna species that inhabit 
the sandy substrate would be 
removed as part of the sand 
extraction operations. The 
macrobenthic assemblages 
identified during field 
investigations are comprised of 
species that are adapted to mobile 
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sandy habitats and are therefore 
able to rapidly recolonise disturbed 
areas. Year-round replenishment of 
small distributed habitat patches is 
therefore expected and any 
impacts associated with sand 
extraction operations are likely to 
be minor and of a temporary 
nature.  Impacts could be partly 
mitigated by conducting extractive 
operations over a relatively small 
area intensively, rather than over a 
more extensive area.

Dredging operations have potential 
to excavate through the Holocene 
sand deposits and disturb the 
ancient land surface. This would in 
turn impact on Indigenous cultural 
heritage values of the region and 
potentially impact on 
archaeological relicts. In most 
sand extraction scenarios, the 
depth of the Holocene deposition 
is typically 5 � 10 metres thick 
therefore it is unlikely that 
significant disturbance could occur. 
Any dredging operation that would 
result in disturbance of the pre-
Holocene land surface clearly 
should take into account potential 
impact on Indigenous cultural 
heritage values.

Extractive operations typically 
result in the overflow of sand slurry 
into the surrounding water column 
that can cause localized impacts to 
water quality in adjacent areas 
through:

• The release of nutrients from 
sediment porewater. Studies 
based on recent field 
investigations have shown that 
sand extraction as proposed 
would be expected to result in 
only minor and localized 
increases in nutrients being 
introduced into Moreton Bay.

• Temporarily elevated turbidity 
due to suspended sediments. 
Previous monitoring of 
extractive operations has 
shown that turbidity plumes are 
quickly dispersed to 
background levels. This is 
consistent with the very low 
proportion of fines within the 
sand deposits.

Sampling and analysis of key 
sediment biogeochemical 
properties have shown that 
disturbance of the sandy seabed 
by dredging has no measurable 
effect on important nutrient cycling 
processes such as denitrification 
or nitrogen fixation.

Removal of shallow sand 
banks
The sand extraction scenarios 
considered in the study would 
result in the alteration of the 
existing tidal delta morphology 
through the removal of a small area 
of shallow banks. In most cases 
the prevailing sediment transport 
processes would result in a gradual 
infill of extraction sites.

Numerical modelling of potential 
changes to wave conditions and 
tidal flows has shown that only 
limited, localised effects would be 
expected as a result of the 
proposed sand extraction 
scenarios. No significant changes 
in the wave conditions or prevailing 
tidal currents close to the shoreline 
would result from the proposed 
dredging therefore the foreshores 
of northern Moreton Bay would not 
experience significant changes in 
sand transport or shoreline 
position due to the proposed 
dredging.

Alteration of shallow bank habitat 
to a deeper habitat through the 
proposed sand extraction 
scenarios could result in changes 
to benthic fauna assemblages 
identified in northern Moreton Bay. 
Sampling and analysis of 
macrobenthos indicated that both 
species diversity and abundances 
increased with greater depth along 
with the composition of 
assemblages. As most of the 
commercially harvested fisheries 
species are opportunistic benthic 
feeders, changes in the 
composition of macrobenthic 
assemblages (due to depth-related 
changes caused by sand 
extraction) are unlikely to result in 
detectable changes in fisheries 
resources.

Similarly, the removal of a small 
proportion of the shallow bank 
areas within the northern tidal 
delta would not affect microbial 
processes within the sandy 
substrate. Recent field 
investigations have revealed that 
sediment geochemistry processes 
are unaffected by changes in 
depth.
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Overview of impacts associated 
with land-based sand extraction

direct connection to adjacent 
waterways. However in many 
cases, sand extraction operations 
are undertaken adjacent to, or near 
waterways. Careful management is 
required to minimise or eliminate 
alterations to groundwater and 
surface water hydrology that may 
result in low pH, increased salinity, 
turbidity or nutrient levels.

Social factors
Sand extraction operations are 
generally incompatible with other 
land uses, leading to ongoing 
problems due to the rapidly 
encroaching urban development of 
southeast Queensland. Often a 
strong opposition to such 
operations is encountered in areas 
due to real or perceived negative 
impacts on property values and 
local amenity.  

The haulage of sand product on 
local roads is usually the most 
contentious issue with local 

communities and the greatest 
source of complaint. A typical 
operation producing 250,000 m3pa 
could require more than 120 truck 
movements per day (or one 
movement every five minutes).  
Traffic issues are commonly related 
to noise, accident risk, dust and 
other air quality impacts and 
general incompatibility with both 
rural and urban road conditions. 

A detailed assessment of 
Indigenous cultural heritage issues 
associated with land-based sand 
extraction was not undertaken as 
part of Phase 2 of the MBSES. 
However, it is understood that 
cultural heritage concerns are most 
prevalent for activities in the near 
coastal zone.

Environmental factors
WBM (2002) outlines the wide 
range of issues associated with the 
existing and potential land-based 
extraction of sand. Of these issues 
the most significant are:

• Degradation of groundwater 
and surface water quality. 

• Noise impacting on fauna and/
or nearby residential 
communities.

• Air quality impacts caused by 
sand extraction operations, 
commonly related to the 
nuisance effects of dust 
deposition.

• Traffic and transport, including 
impacts associated with vehicle 
noise, air quality and 
Greenhouse gas emissions.

• Clearing of remnant vegetation.

As the result of present 
Government policy, almost all sand 
extraction operations in southeast 
Queensland are off-stream with no 
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Sand extraction in 
northern Moreton Bay
To obtain the large amounts of fill 
sand required for major 
infrastructure projects such as the 
proposed Brisbane Airport 
expansion, a very large overseas-
based ocean going dredge would 
be necessary. The establishment 
costs for this type of dredge, 
necessary for it to steam from the 
northern hemisphere, are 
significant and are estimated to be 
in the order of $3 million. Once 
established, the unit cost for 
extraction of sand is relatively low 
due to the economies of scale of 
the operations however the overall 
cost of the project would be 
affected by the location of the 
dredge site. For example, it is 
estimated that accessing fill sand 
from Spitfire Banks would cost up 
to $5 per cubic metre more than 
sand obtained from Middle Banks 
due to the additional steaming time 
required and potential downtime 
due to adverse wave conditions 
that could be encountered at 
Spitfire Banks. 

The Port of Brisbane Corporation�s 
trailer suction dredge �Brisbane� 
could, in theory, deliver the 
required amounts of fill material for 
a large project however the 
achievable timeframes would 
typically not be feasible. The 
�Brisbane� is well suited to fill 
projects that require lower rates of 
delivery of sand such as the Port�s 
current and projected reclamation 
works.

The relatively smaller rate of 
Moreton Bay sand extraction for 
the construction industry is 
presently undertaken using 
dredges adapted from previous 

use in the Brisbane River. Although 
the costs of these dredges are 
comparatively low, the capital 
investment these vessels represent 
for the operators is significant. 
Greater certainty of ongoing access 
to sand resources in northern 
Moreton Bay could allow dredge 
operators to invest in new 
equipment, thus providing more 
efficient operations and 
environmentally responsive 
operations.

Economics Associates (2004) 
completed an economic analysis 
for Phase 2 of the Study and 
estimated the total costs of various 
sand extraction scenarios 
including both internal costs and 
non-market �external� costs. 
External costs of marine extraction 
were assessed as negligible, 
primarily because of the low 
potential for environmental 
impacts associated with the 
nominated sand extraction sites. 
As part of the analysis, the 
potential benefit associated with 
the straightening of the shipping 
channel adjacent to Spitfire Banks 
was estimated. The channel in this 
area has several turns and 
straightening would improve 
navigation and result in improved 
efficiency/safety, particularly in 
the future when vessel size and 
traffic increases.  

Land-based sand 
extraction
The capital investment associated 
with establishing land-based sand 
extraction operations is significant. 
Along with the costs for the 
associated equipment are costs for 
securing land tenure and gaining 
the necessary environmental 
approvals. Compared to marine 

sand extraction, the operational 
processing costs are relatively high 
due to the need for washing, 
grading and removal of overburden 
and rehabilitation of extraction 
areas. In some cases, extractive 
operations are required to 
contribute to local governments for 
road maintenance costs.

The cost of washed and graded 
sand derived from land-based 
sources for use in concrete 
production is presently around $32 
per cubic metre, exclusive of 
transport costs. This compares to 
the cost of approximately $19 per 
cubic metre for unprocessed sand 
suitable for fill projects. 

In considering total costs of sand 
supply from land-based sources, 
Economics Associates (2004) 
estimate that external costs 
amount to less than 11 percent of 
total costs including delivery to 
placement site.  Most of those 
external costs are road transport 
related.  Taken on this basis, the 
supply of sand from land-based 
sources is more expensive than 
sand extracted from northern 
Moreton Bay by up to a factor of 
three in some cases.

The prospect for development of 
new land-based sand extraction 
sites in southeast Queensland is 
considered to be relatively poor. 
The construction industry has 
responded to this outlook by 
directing investment into crushing 
processes at hard rock quarries for 
the production of manufactured 
sand. Although these processes 
will potentially meet a large part of 
the future demand for concrete 
sand, these operations are 
relatively costly and have their own 
environmental constraints. 

Economic comparison
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Additionally, a source of natural 
fine sand for blending to obtain 
suitable gradings for concrete sand 
is also necessary.  Further 
investment in manufactured sand 
capacity is therefore dependent on 
securing ongoing supplies of fine 
sand from either land-based or 
marine sources.

Declining sand resources in 
Australia and elsewhere are 
stimulating research into the use of 
substitutes for concrete sand and 
fill.  Construction and demolition 
waste is a major part of the waste 
stream and in Australia rates of 
recycling or reuse of this material 

are low.  Economics Associates 
(2004) report that substitutes for 
natural concrete sand are limited 
and, overall, there appear to be 
better prospects for the adoption 
of fill sand alternatives than of 
replacements for concrete sand 
(other than manufactured sand). 

Over the medium term at least the 
construction industry, including 
concrete producers, will continue 
to need access to natural sand 
supplies while they adjust to 
declining resource availability.  The 
longer term could see either wider 
sourcing of natural material � 

limited however by environmental 
management imperatives � or the 
development of technologies for 
the use of recycled substitutes 
such as glass.  The need to control 
material volumes going to landfill 
is likely to further stimulate these 
initiatives.  A further strategic 
response would be the 
implementation of demand 
management initiatives, such as 
the development of alternative 
materials that would reduce the 
need for sand in the construction 
industry. 
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benthic bottom dwelling

denitrification biochemical reduction of nitrite or nitrate to gaseous 
nitrogen (N2) or nitrous oxide (N

2
O) carried out by 

bacteria 

EPA Environmental Protection Agency

Holocene Geological period extending from 10,000 years ago to 
the present day.

MBSES Moreton Bay Sand Extraction Study

Mm3pa million cubic metres per annum

macrobenthos A general term referring to bottom dwelling organisms 
more than 1mm in size.

nitrogen 
fixation

The conversion of elemental nitrogen (N
2
) to organic 

combinations or to forms readily utilised in biological 
processes

porewater water filling the spaces between sediment particles

Ramsar Refers to the Convention on Wetlands of International 
Importance especially as Waterfowl Habitat (Ramsar, 
Iran, 1971)

Glossary of terms
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Figures
Figure A � Study Area and Overview of Environmental Constraints


