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Table 14.3.2a: continued

Facility GDA94 Coordinates Date Drilled
Number Easting Northing

127557 497212 7045691 1/09/2005

127566 496877 7044450 12/09/2005
127635 495050 7041206 4/11/2005

127650 496861 7047245 24/11/2005
127705 495230 7040785 28/02/2006
127725 494613 7041024 14/03/2006
127785 498067 7040362 19/04/2006
135133 498177 7040792 12/09/2006
135179 495164 7043198 29/09/2006
135259 497706 7049684 15/11/2006
135281 496620 7046710 18/12/2006
135411 495146 7041462 16/03/2007
135428 496626 7045942 19/03/2007

Groundwater quality

The ANZECC guidelines stipulate beneficial use classifications
for groundwater resources. The beneficial use classification
follows five broad categories:

= ecosystem protection

* recreation and aesthetics

= raw water for drinking water supply
= agricultural water

* industrial water.

The beneficial use category for groundwater in the project area
has been determined based on a review of hydrogeological data,
land use data and current groundwater usage as agricultural
water. This indicates that the majority of groundwater drawn
from the aquifer is used for irrigation for agricultural purposes.
No groundwater quality sampling was undertaken for the
project, hence, no comparison with ANZECC guidelines is made.

Based on GWDB analysis and geological setting of the area,
groundwater seems to occur within two aquifer units: Sandstone
basement rocks and tertiary and quaternary alluvial sediments.

Basement rock aquifers

Landsborough sandstone (RJI) and Nambour formation (RBJw)
geological units can be associated within a single hydrogeological
unit called the basement rock aquifer. Both geological units are
mainly composed of sandstone, shale and siltstone, hence their
hydrogeological properties are similar. The basement rock is overlaid
by clay deposit conferring a confined condition to the aquifer.

The thickness of the clay varies from 1 to 18 meters providing

a protective layer to the aquifer. This generally acts to reduce

the exposure of the groundwater to pollution. According to the
information available, the basement rock could contain fractures but
their density and frequency are not recorded in the GWDB.

Generally a fractured zone will provide a high water yield,
conversely this zone is more sensitive regarding pollutant
exposure and groundwater level decrease during disturbance.
On the whole, this aquifer seems to be the most productive in
this area with a total of 42 bore facilities identified as having
sandstone basement rock (Table 14.3.2b).

Tertiary and quaternary alluvial sediments

The tertiary and quaternary alluvial sediments (Qa) called
alluvium are composed of clay, silt and flood plain deposits. This
type of aquifer is associated with the main rivers encountered
within the project area and their tributaries. The distribution
of permeable aquifers is related to the geomorphological
characteristics and the proportion of permeable material
composing the aquifer. According to the GWDB, the alluvium
seems to contain a large proportion of clay conferring to

this aquifer a low permeability but it is not confined. This
permeability can result in exposure of the groundwater to
pollutants. Only two bores have been identified within this
aquifer (Table 14.3.2b). This may result from:

= poor aquifer quality due to relation with surface water and
different pollutant exposure (e.g. agricultural practice)

* low yield due to the large clay composition.

Some information regarding groundwater quality is also
provided by GWDB. A ‘potable’ groundwater supply indicates
that the bore facility can be used for drinking water. Although
the use of the water cannot be confirmed, it can be noted that
the groundwater quality in the locality is good and could be
used for the consumption of local residents. Although the
groundwater is potable and suitable for residential purposes, it is
mainly used for agriculture.

Table 14.3.2b: Groundwater occurrence and quality within the
project area

Facility Number Target Aquifer Groundwater
Quality
117674 Basalt -
117789 Basement Rock Potable
117791 Basement Rock Potable
121079 Basement Rock -
121082 Basement Rock -
121086 Basalt -
121093 Basement Rock -
121117 Basalt -
121131 Basement Rock -
121132 Basement Rock -
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Table 14.3.2b: continued

Facility Number Target Aquifer Groundwater
Quality
121135 Basement Rock -
121163 Basement Rock -
121175 Basement Rock Potable
121176 Basement Rock Potable
121236 Basement Rock -
121238 Basement Rock -
121635 Basement Rock Potable
121664 Basement Rock Potable
121667 Basement Rock Potable
121709 Basement Rock Potable
121751 Basement Rock -
121861 Alluvium Potable
121862 Basement Rock Potable
121864 Basement Rock Potable
121870 Basement Rock -
127009 Basement Rock Potable
127010 Basement Rock Potable
127014 Basement Rock -
127015 Basement Rock Potable
127059 Basement Rock -
127165 Basement Rock Potable
127296 Basement Rock Potable
127299 Basement Rock -
127301 Basement Rock Potable
127530 Basement Rock -
127557 Basement Rock Potable
127566 Alluvium Potable
127635 Basement Rock Potable
127650 Basement Rock -
127705 Basement Rock -
127725 Basement Rock Potable
127785 Basement Rock -
135133 Basement Rock -
135179 Basement Rock -
135259 Basement Rock -
135281 Basement Rock -
135411 Basement Rock -
135428 Basement Rock -

(-) Data unavailable
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Groundwater levels and yields

Broad trends in groundwater levels and yield for the two
aquifers can be interpreted based on the results of the GWDB as
follows. Figures 14.3b and 14.3c show the depth and yields of
the bores known in the project area.

Basement rock aquifers

Depth to groundwater within the basement rock varies

spatially across the project area from 48 to 2 meters below
ground level (mbgl) with an average of 8 mbgl (Table 14.3.2c).
Being confined, the groundwater level is above the top of

the aquifer. No monitoring results are known at this stage of
the study which means that no hydrographs are available to
assess seasonal variation in groundwater levels. It is also not
possible to determine flow directions as water level contours are
not available.

In order to assess fluctuations in water levels responding to a
rainfall event, groundwater level monitoring is recommended.
Groundwater yields in the basement rock are generally low
ranging from 0.06 to 4.55 L/s with an average of 0.98 L/s
(Table 14.3.2¢). Variations to this rate may relate to changes
in permeability associated with geological structures. It is

not possible to comment on the sustainability of the current
uses of the aquifer without having historical data regarding
groundwater levels and groundwater quality.

Tertiary and quaternary alluvial sediments

Only two data points are available regarding the alluvium
groundwater. The depth to groundwater is relatively shallow, 3
and 5 mbgl (Table 14.3.2¢). No monitoring results are known
at this stage of the study. It is also not possible to determine
flow directions as water level contours are not available.
Though this aquifer seems to be less used by the population
than the sandstone formation, it is recommended to carry out
groundwater level monitoring in order to assess fluctuations
in water levels after a rainfall event. Recorded groundwater
yields in the alluvium are 0.32 and 0.44 L/s (Table 14.3.2¢). It
is not possible to comment on the sustainability of the current
uses of the aquifer without having historical data regarding
groundwater levels and groundwater quality.



Table 14.3.2c: Groundwater levels and yields within the project area

Table 14.3.2c: continued

Facility Target Aquifer SWL  Groundwater Yield Facility Target Aquifer SWL  Groundwater Yield
Number (mbgl) RL (mAHD) L/s Number (mbgl) RL (mAHD) L/s
117674 Basalt -20 3 - 127530 Basement Rock -4 20 1.35
117789 Basement Rock -6 31 0.5 127557 Basement Rock -4 24 1.48
117791 Basement Rock -10 12 0.15 127566 Alluvium -3.03 17.97 0.44
121079 Basement Rock -5 33 1.1 127635 Basement Rock -7 50 0.43
121082 Basement Rock -3 23 3 127650 Basement Rock -15.5 11.5 0.22
121086 Basalt - - 0.2 127705 Basement Rock -2 37 1
121093 Basement Rock -20 11 0.3 127725 Basement Rock -7 46 0.43
121117 Basalt - - 0.22 127785 Basement Rock -3 25 1
121131 Basement Rock - - 3 135133 Basement Rock -2 30 0.6
121132 Basement Rock -4 33 1.5 135179 Basement Rock -15 26 0.43
121135 Basement Rock -25 -6 0.06 135259 Basement Rock -2 38 2
121163 Basement Rock -9 6 2.53 135281 Basement Rock -5.5 18.5 1.26
121175 Basement Rock - - 0.13 135411 Basement Rock -20 27 0.4
121176 Basement Rock - - 0.13 135428 Basement Rock -9 11 0.4
121236 Basement Rock -6 35 0.43 (-) Data unavailable
121238 Basement Rock -2 44 0.61
121635 Basement Rock -2 45 1
121664 Basement Rock -17 25 0.45
121667 Basement Rock - - 4.55
121709 Basement Rock -5 26 1.35
121751 Basement Rock -3 23 0.8
121861 Alluvium -5 38 0.32
121862 Basement Rock -14 12 0.45
121864 Basement Rock -48 20 0.26
121870 Basement Rock -2 68 1.17
127009 Basement Rock -4 40 0.55
127010 Basement Rock -2 37 0.66
127014 Basement Rock -20 23 0.27
127015 Basement Rock -3 16 1
127059 Basement Rock -2 28 1.25
127165 Basement Rock -5 10 0.75
127296 Basement Rock -3 21 0.3
127299 Basement Rock -5 17 1.5
127301 Basement Rock -3 25 0.7
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Information provided by the community

14.4

Throughout the project, there has been on-going community consultation. Details of activities and information releases are discussed
in Chapter 1, Introduction, Section 1.9. Issues raised through feedback on the Route Identification Report and in the ‘Township

Options’ consultation are captured in Table 14.4.

Table 14.4: Issues raised during community consultation

Issues Raised Response

Flooding concerns in Eudlo,
Mooloolah, Palmwoods,
Woombye

The design of the project has taken into consideration flood levels up to ARI100.
Areas where the rail passes over floodplains will be built on structure (i.e. Mooloolah
River, Eudlo Creek and Paynter Creek). In other areas culverts will be used to facilitate

Section

Chapter 14,
Section 14.5.2

the flow of water through the project area.

Retention of riparian
vegetation, particularly
Paynter Creek

The importance of riparian vegetation in maintaining water quality and habitat
values has been recognised. Bridges have been included in the design of the project
to traverse major waterways in the project area. The height of these bridges varies
and therefore the extent of vegetation retained under the bridges varies, but generally
encompasses groundcover and shrub species. The bridge from Palmwoods north
approx. 800 m ranges from 8 to 14 m high. The second bridge at Paynter Creek will

Chapter 13
Section 13.5.1,
Chapter 14
Section 14.5.1
and Chapter 21
Section 21.14

be located to the east of the creek and crosses a small tributary. It may necessitate
some clearing on the eastern bank. In this location the retention of small shrubs and
groundcover will be possible as the bridge is 2 - 2.8 m high. Weed management will

need to be ongoing in these areas.

Flood resilience of roads and The aim of the project has been to improve or at least not worsen the current flooding
situation. New or redirected roads will be designed to satisfy current requirements for
flooding for the level of road hierarchy.

flood access, particularly
Neill Rd at Mooloolah

Chapter 21
Section 21.7

Assessment of potential impacts and
mitigation measures

14.5

This assessment of impacts aims to address the water resource
values described in Section 14.3 that may potentially be affected
by the project, with a specific focus on aspects of the impact
assessment relating to relevant legislation (as outlined in Section
14.1.3). The mitigation and compensatory measures proposed
also take into account the commitment of the Department of
Transport and Main Roads to adhere to a policy of ‘no net

loss of biodiversity’ in support of ecologically sustainable
development. In terms of water resources, this policy specifically
encompasses surface and groundwater water quality.

The project crosses six major waterways and numerous

minor streams and/or ephemeral drainages, and is located

in close proximity to a considerable length of Petrie Creek.
Construction works will occur along the full length of the
project. Consistent with environmental best practice, a risk-
based mitigation hierarchy was adopted to minimise impacts
to ecological values. In order of preference, these included:
(1) realignment of the preferred route for the project to avoid
intersecting sensitive habitats where feasible (note that due

to the linear nature of the corridor it is not possible to avoid
waterway crossings); (2) bridge crossings with no in-stream
sections; (3) bridge crossing with in-stream sections; and less
preferably (4) open bottom box culverts (5) closed bottom box
culverts. By implementing these broad mitigation options, most
of the impacts are avoided or minimised.
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Only one of the major waterway crossings follows the existing
railway (i.e. South Mooloolah River), where the bridge will be
widened. New crossings away from the existing railway will

be constructed across Mooloolah River (bridge), Eudlo Creek
(bridge), a tributary of Eudlo Creek in Eudlo Creek National Park
(culvert) and Paynter Creek (bridge). In locations where there are
culverts, they will be extended or replaced, if necessary. Where
culverts are replaced, the new culverts will be suitable to convey
fauna movement as necessary. Associated with the construction
of the new crossings will be the decommissioning of the
respective existing crossing on each waterway. A complete list
of culverts and bridges (south to north) is shown in Chapter 13,
Nature conservation: Aquatic biology, Table 13.5.

Key potential project threats from a water resources perspective
were identified early in the impact assessment process to provide
information assisting the selection of the project. Most potential
impacts are generally applicable throughout the project area

and primarily include impacts to riparian and stream integrity,
as well as to water quality. Potential impacting processes to
surface water and groundwater resources primarily result from
the construction of the project and the decommissioning of the
existing railway, as follows:

= vegetation clearing and channel disturbance
= surface water quality modifications
= groundwater quality modifications
= reduction in groundwater resources

= alteration in surface water flows.
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Vegetation clearing and channel disturbance

14.5.1

Potential impact

Riparian vegetation is an important component to maintaining
good water quality and therefore preserving the health of

the aquatic ecosystem. Riparian vegetation is known to

reduce stream velocities, maintain the stability of the banks,
prevent erosion and sedimentation, filter pollutants from
stormwater runoff, lower water temperatures, lower direct light
penetration which can perpetuate algal blooms and the growth
of aquatic weed species and provide spawning habitat for

fish communities.

Undertaking engineering works near waterways has the
potential to reduce the amount of riparian vegetation or the
diversity of riparian communities. As stated in Chapter 13,
Aquatic biology, approximately 5.23 ha of riparian vegetation
will be removed. If this impact is not appropriately managed
the follow on water quality impacts could have wide reaching
effects on the catchments that are experiencing the reduced
vegetation coverage. While some disturbance or removal of
riparian vegetation is inevitable, rehabilitation and revegetation
strategies can be adopted to ensure that the overall impact on
water quality can be considerably reduced.

Construction phase impacts

Construction activities are likely to have the greatest impact
on riparian vegetation. This impact to riparian vegetation
communities can be both direct and indirect.

Direct impacts include the direct removal of riparian vegetation
and as stated this could comprise up to 5.23 ha of riparian
vegetation. This value may be exceeded in reality, given that the
construction of the rail link will require access and construction
corridors to over 50 waterway crossings for the project.
Establishing access tracks and safe working conditions are likely
to impact riparian vegetation communities.

The follow on impact from the loss of vegetation is both local
and far reaching. The local effect is likely to be deterioration

in water quality due to the increased sediment runoff

resulting from erosion. Another impact on riparian vegetation
communities could be from the increased potential for the spread
of exotic weed species which could be transferred from other
areas in which the construction vehicles operate.

Operational phase impacts

During the operational phase, the impact to riparian vegetation
is likely to be minimal. Operation of the rail track will require
some maintenance activities that have the potential to indirectly
affect riparian vegetation communities by increasing the risk of
spills and accidents. Similarly to the construction impacts, there
is the risk of spread of exotic vegetation that could undermine
the quality of riparian vegetation communities.

Decommissioning of existing railway phase impacts

Decommissioning of the existing railway has activities
associated with it that may be similar in effect to the
construction stage given that machinery will be required to
remove existing crossings.

Proposed mitigation

Design

Ecological data on riparian vegetation collated during desktop
and field based assessment was utilised to inform the preliminary
design of the project. Due to the linear nature of the corridor,

it is not possible to avoid crossing waterways and impacting
riparian vegetation in some form. The mitigation measures are
necessary to minimise these impacts. Strategies employed during
the preliminary design phase to reduce the potential impacts

on riparian vegetation are listed below. These strategies will be
carried over into the detailed design phase, where applicable:

= The project aligns waterway crossings with existing crossings,
where it does not significantly depart from the overall design
objectives (e.g. providing a shorter, straighter rail alignment).

= The project has avoided crossing of long sections of waterways.

= The project has been located to minimise the number of
crossings on each waterway, where possible. However,
multiple perpendicular crossings are preferred to crossing of
long sections.

» In-stream disturbance impacts should be reduced through
the widening of existing bridges and/or culverts, rather than
establishing a new structure.

= The use of bridges, rather than culverts at major waterway
crossings is a key design strategy that will minimise the need
for in-stream works.

= Design of bridges such that works are avoided within
riparian, littoral and in-stream environments, where possible.

During detailed design, the amount of remnant vegetation to
be cleared will be refined to the exact areas required for the
construction of the rail. Clearing will be minimised where
possible through the minimisation of the construction zone, use
of retaining walls and steepening of batters and cuttings where
possible. The offsets required under the VMA, will be further
refined and identified during this stage.

Construction

Due to the linear nature of the rail corridor, it is not possible to
avoid impacting on areas of riparian vegetation completely. In
places where clearing of riparian vegetation will occur, clearing
will need to be managed to ensure it is limited to that which is
necessary and minimise harm to areas of retained vegetation.
The mitigation of vegetation clearing is addressed in Section
11.5, Chapter 11, Terrestrial flora.
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The construction phase must be overseen by an environmental
officer who will monitor contractor activity for compliance with
the Environmental Management Plan (EMP) and liaise regularly
with the on-site construction supervisor. Liaison will incorporate
an induction for all site workers, where details of the EMP will
be discussed. This will help to increase the awareness of aquatic
habitat management issues on site. The EMP will incorporate
mitigation measures as listed:

= undertaking of in-channel works during winter and early spring

This period is typically the time of year when rainfall is lowest, and
also avoids the late spring to late summer period which is a critical
spawning and migration period for most native fish species.

» construction methods to avoid removing sediment or other
substrate material from a stream or stream channel

= erosion and sediment control measures (as outlined in
Chapter 5, Geology and soils) to be put in place prior to
commencement of construction

= construction personnel not to release sediment, debris or
material into the stream or stream channel

= restoration of the worksite after the completion of works
and replanting vegetation in areas not required for the
operational phase, which would be a beneficial impact to the
long term stability of stream banks

* monitoring and controlling the encroachment of weeds in
areas where vegetation has been removed

= reporting any environmental incident that results in physio-
chemical changes to water quality of physical habitat
structure of riparian, littoral and in-stream environment

= following a reportable incident, the restoration and repair
of the habitat to its natural state or as directed by the
regulatory authority.

A specific section on aquatic habitat management has been
included in the EMP for the project to address this issue. The
successful implementation of these measures will ensure that
overall impacts to water quality are expected to be minimal. It is
likely that construction of the bridges will necessitate a Riverine
Permit under the Water Act 2000.

Operation

Once the rail has been constructed there will be no further
requirement for clearing of riparian vegetation. The rail

corridor will be maintained on a regular basis through weed
management and pruning of overhanging vegetation. During
the operational phase, the focus on riparian vegetation will shift
to the management of the rehabilitation program. The location
and securing of areas required for offsetting remnant vegetation
as per the VM Act will be undertaken prior to operation. These
areas will be the focus of the Vegetation Management Plan
(VMP). Mitigation will be as follows:

548

= management of vegetation offsets to replace areas of
remnant regional ecosystems removed by the proposed
railway development

Offsets will be in line with the Policy for Vegetation
Management Offsets of the Department of Environment and
Resource Management, which is triggered under the Vegetation
Management Act 1999. Refer to Section 11.6 for more
information regarding offset requirements. The extent of offsets
and offset areas will be defined during the detailed design phase.

= control and/or removal of any weeds in the corridor that
have been introduced or exacerbated as a result of the works,
with the aim being to leave the site in equivalent condition
(or better, in terms of weeds) to prior to construction

The environmental officer should take before and after
photographs and site notes to verify the condition of the site.

= preventing weed establishment on bare ground and in areas
of revegetation

= management of areas under bridges, including replanting
and on-going weed management

= rehabilitation of areas necessary for construction, but not
required for the operational phase of the railway

For example, areas disturbed by construction of the bridges.
Rehabilitation will aim to re-establish the original regional
ecosystems present prior to disturbance.

= rehabilitation to be specifically addressed within the VMP
for detailed design, particularly: progressive staging of
rehabilitation, recommended native species, incorporation
of threatened flora, recommended planting densities,
incorporation of understorey where canopy species are
excluded by structure and monitoring.

The operational phase will be overseen by an environmental
officer, who will periodically monitor weed cover,
replanting success and report necessary maintenance to
operational management.

Decommissioning of existing railway

General mitigation strategies to reduce impacts associated
with vegetation clearing and physical disturbance for
decommissioning works will follow those outlined for

the construction phase of the project. As part of the
decommissioning of existing waterway crossings, the
rehabilitation of stream banks and riparian vegetation (e.g.
through removal of weeds and revegetation of riparian areas)
will improve aquatic habitats, in turn benefiting aquatic flora
and fauna in the immediate vicinity.

Residual impact

With the implementation of the mitigation strategies it
is considered that vegetation clearing and other physical
disturbances will result in impacts of low adverse significance.



Surface water quality modifications

14.5.2

Potential impact

There is a potential for impacts to water quality of water
resources during the project as a result of the following key
impacting processes:

* an increase in suspended sediments due to removal of
vegetation and the disturbance of bed or bank sediments
(riparian vegetation removal is discussed in Section 14.5.1)

= the release of toxicants (oils, greases and other chemicals) by
machinery or the failure to adhere to EMP measures.

Construction phase impacts

A key impact during the construction phase is the potential

for increased sediment runoff resulting from disturbance to

soil and vegetation near waterways. Construction activities are
expected to be relatively invasive involving excavation works

and disturbance to stream beds. Impacts would be an increase in
suspended sediments and toxicants, however, they could be of
longer duration and include greater volumes of material, if serious
destabilisation occurs. Waterways along this section of the rail
corridor already exhibit evidence of some erosion, so it will be
important to minimise further unnecessary disturbance to banks.

Excavation activities may result in the disturbance and exposure
of Acid sulfate soils (ASS) which can then impact on water
quality. Alluvial plains associated with Petrie Creek and Paytner
Creek are designated ASS risk zones, but further testing needs to
be undertaken to determine their presence and extent. Effects of
ASS disturbance include:

= damage or death of aquatic fauna and flora

= along-term change in aquatic plant communities and their
composition

= the release of iron, aluminium and heavy metals into surface
water, which reduces water quality

= health impacts for humans caused by drinking or bathing in
water

= damage to infrastructure which is subject to corrosion from
acidic water

* slumping of structures built on material containing ASS, as
this soil type generally has a low-bearing capacity.

Construction of the project will require substantial quantities
of water for dust suppression (not quantifiable at present),
landscaping, surface stabilisation or compaction purposes. Due
to the lack of town water supply for some of the rail corridor,
supply for construction purposes is likely to be sought from
non-potable sources such as existing waterways, private dams
or quarry/extraction sites. Water from non-potable sources may
have poor water quality, and if run-off from the construction
site occurs at a high velocity, it may contribute to lowering
water quality in the catchment.

Operational phase impacts

There is little available information about the effect of rail
infrastructure on water quality. It is likely that a number of
potential contaminants could be released from trains, including
oils and lubricants, which could disperse into downstream
environments. Such releases could either occur as a result of a
single major incident or multiple small releases from the day to
day operations of rail infrastructure.

It can be expected that major incidents releasing contaminants
into waterways will affect aquatic fauna, in particular the
sensitive taxa aforementioned. However, the effects of
multiple small releases over extended periods are difficult to
quantify and will be highly dependent on the nature of the
chemical released.

Decommissioning of existing railway phase impacts

All aspects of potential construction phase water quality
modifications discussed are equally applicable to works
associated with the decommissioning of the existing rail
crossings on Mooloolah River, Eudlo Creek and a tributary

of Eudlo Creek. In brief, the release of contaminants is a risk
associated with machinery operation, whilst increased turbidity
could be associated sediment disturbance as a result of either
clearing to facilitate access or removal of existing structures.

Proposed mitigation

Design

In minimising the number of waterway crossings as outlined

in Section 14.5.1, there will be less impact to the water quality
within the project area. The level of contaminants expected from
electric trains is minimal and may include steel particles, dust,
oil and brake oil. The level of contaminants expected from diesel
(freight) trains is higher. However, it is still necessary to manage
water quality issues at each crossing. The key impact mitigation
measures that shall be implemented for management of water
quality are listed below. These design measures should be carried
through to detailed design:

= In the situations where bridge crossings are constructed, the
bridge shall be built with a drainage system that collects
stormwater and drains it to either end of the bridge.

» The stormwater from the bridge is either discharged into a
bioretention basin to remove contaminants or discharged
down a vegetated slope to the waterway (where the
vegetation will filter out contaminants and sediment before
it reaches the waterway).

= Detailed design should identify areas that may require
additional scour protection during construction. This may
include the use of rock, jute matting or similar.
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Further geological investigations, including acid sulfate soils
(ASS), shall be undertaken prior to detailed design and dealt
with appropriately with regards to management of erosion
prone areas and ASS areas.

Detailed hydrological investigations are required to determine
the size and location of stormwater management devices.

Construction

A range of mitigation measures are to be implemented to

minimise potential water quality impacts. These measures

primarily focus on the construction and decommissioning

phases of the project when water quality modification are most

likely to occur, particularly in regard to turbidity and toxicants.

These measures follow standard site practices and are detailed
in full in the Water Quality EMP (Chapter 22, Environmental
management plans) and are summarised here as follows:

Site preparation

Prior to the commencement of works the appropriate sediment

and erosion mitigation measures for the impact zone shall

be established. The appropriate measures for each site will

change with site conditions, however, recommended mitigation

measures include:

site access to follow the natural contour of the terrain, where
possible and avoid steep slopes, wet or rocky areas and
highly erosive soils

access ways to be delineated with sediment and erosion
control fencing and incorporate earthen bunds every 5 - 10
metres where slope is an issue

silt fences to be placed on the down-slope boundary of the
construction zone

Silt fences should be placed along the contour and not across it
to avoid heavy sediment loading

additional materials to protect against unexpected erosion
and a mobile spill kit to be available on site

catch-drains to be used to intercept and divert run-off
around the area of impact.

During construction works

Once the soil erosion and sediment control measures are
in place, the construction works can commence. During
construction the following protocols should be observed:
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earthworks to be avoided during wet weather

construction activities to be conducted in a manner, so as to
minimise disturbance to stream banks and beds

operation not to occur outside of construction zone

no clearing, operation of machinery or personnel access to
occur within 3 metres of the high bank of the waterway
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re-fuelling of machinery not to be undertaken less than 30
metres from the waterway and fuel to be stored at least 50
metres from the waterway

topsoil stripped from the site to be stockpiled and protected
from erosion until re-use during site remediation

control measures for the storage and handling of chemicals
(e.g. fuels, oils etc.) to be implemented and maintained to
ensure potential contaminants are prevented from surface or
subsurface leakage from the construction site

water leaving the work sites to be monitored and to be of
similar quality to that of the receiving waters and efforts to
be made to ensure contaminants do not leave the site

stockpiles to be located on the up-slope side of any
excavation and as far as possible from the waterway

any sediment material that is spilled to be cleaned up

earthen bunds or sediment fences to delineate the toe of
any stockpiles

earthen bunds or sediment fences to delineate the boundary
of any temporary unsealed roads constructed to deal with
traffic movement (construction or public)

construction staff to be trained in emergency
response measures

construction staff to be trained in appropriate waste
management (Waste Management Plan, Chapter 22,
Environmental management plans) to prevent litter
entering waterways

rehabilitation of areas required for construction but not
required during operation to be undertaken as soon as possible.

Operational

Once the rail has been constructed, the risk to water quality
will be decreased. The area of disturbed land will be reduced,
so that there is less chance of erosion leading to sedimentation.
The construction machinery will also move off-site, so that

the risk of spills and contaminants entering the water will

be reduced. Operational impacts from running of trains are

anticipated to be minimal, unless there is a malfunction

and oil, grease of fluids leak from the train. Corrosion of

materials within the rail corridor (e.g. the rails themselves

or steal reinforcements that may be used on sleepers) may

also contribute to toxic leachate. The rail corridor will be

maintained on a regular basis through weed management,

which may require the use of herbicides. The risk of

operational water quality impacts will be minimised through

the application of the following mitigation measures:

the condition of the rail and all associated stormwater
management devices to be monitored regularly

the rail to be maintained as necessary, i.e. corroding sleepers
and track replaced



= the stormwater management devices to be maintained as
required including replacement of filter medium and weed
management in bioretention basins

= monitoring of quality of water exiting stormwater
management devices

= implementation of sedimentation management practices (QR
Limited actively seeks to identify sites where sedimentation
problems may occur as a result their activities and
implement appropriate management activities to minimise
these impacts)

= correct use of herbicides as described in the Weed
Management Plan in the EMP (Chapter 22, Environmental
management plans)

= regular water quality monitoring of all major waterways
affected by the project

= emergency response (QR Limited has emergency response
plans and training that are to be utilised when required).

Decommissioning of existing rail

Refer to ‘construction’ mitigation measures.

Residual impact

In terms of project works (i.e. construction and decommissioning),
all water quality risks are primarily footprint effects, which will
reduce quickly downstream, particularly in low flow conditions.
They may, however have highly localised impacts in sensitive
areas such as Mooloolah River or Paynter Creek. Through the
implementation of the mitigation methods, most water quality
modifications associated with turbidity and toxicants are expected
to be negligible to low adverse.

Overall the impact on water resources is expected to be low and
largely restricted to the construction phase of the project. Hence,
the users of surface water resources may experience a temporary
decline in water quality (mainly due to sedimentation) but this
impact will be managed so as not to be ongoing.

14.5.3 Groundwater quality modifications

Potential impact

Earthworks activities which cause a decrease in water level
beneath areas with ASS have the potential to cause sulfide
minerals in the soil. These kinds of minerals oxidise and
infiltrate acidity, arsenic and metals into groundwater. This may
lead to the situation where groundwater beneath new urban
developments becomes unsuitable for irrigation or other uses
(Guidance for groundwater management in urban areas on acid
sulfate soils). Additionally, the discharge of acidic contaminated
groundwater in the vicinity of wetlands or waterways can
affect aquatic ecosystems and may make these water features
unsuitable for recreational use.

The impact associated with spill or leaching of contaminants
(fuel or liquid chemicals) resulting from servicing of equipment
depends of the geological setting of the exposed area. According
to the Department of Environment and Resource Management
database, most of bore logs identified a clay deposit within the
first ground meters of the project area. A clay layer acts as an
impermeable barrier, capturing any contaminants and preventing
leakage into groundwater. On the other hand, the railway design
can also cross alluvium that is more sensitive to contaminant
exposure. If a spill occurs where there is interaction with this
aquifer, groundwater quality may be reduced. The impact to
groundwater quality is likely to be localized and temporary if
management strategies are adopted. However, the likelihood of
disturbance with groundwater is considered unlikely due to the
large expansive clay layer within the project area.

The project is located in the vicinity of two known bores situated
at Palmwoods and Woombye. The borehole at Palmwoods

is identified as Facility Number 121175. It is associated with
basement rock and is potable. It has a very low yield of

0.13L / s. The bore is utilised by an agricultural property on
Spackman Lane, Palmwoods. The project will traverse the bore
on embankment. It is likely that the extraction point will need
to be shifted prior to construction of the rail. There is no data
associated with the bore to the north of Woombye station. The
bore appears to be associated with Paynter Creek and is located
under a structure. It is assumed that this water extraction
exercise will be able to continue to operate, post-construction.
Water quality may be affected during the construction phase.

Decommissioning of the existing railway will likely involve
dismantling and removing the railway track, including sleepers,
rail, overhead wiring and signalling equipment. Then the ballast
will be levelled and bridges that are not likely to be used for
other purposes will be removed. Buried cable will likely remain
in the ground. There may be possible impacts to groundwater
from degradation of the remaining structure. The risk of
groundwater contamination is reduced by the presence of clay
layer acting as confining barrier. However, it is important to
note that if the contaminant concentration increases over the
time, it may become harmful.

Proposed mitigation

Design

The ANZECC guidelines stipulate that the proponent of an
activity likely to impact a groundwater resource will be
responsible for maintaining the resource at or above its
beneficial use classification. For the project area, the beneficial
use classification is ‘agricultural water’. Mitigation measures
associated with potential impacts regarding the construction, the
operation and the decommissioning of the railway project are
presented in the following section. These design measures should
be carried through to detailed design:
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= In the situations where bridge crossings are constructed, the
bridge shall be built with a drainage system that collects
stormwater and drains it to either end of the bridge.

= The stormwater from the bridge is either discharged into
a filtration system to remove contaminants or discharged
down a vegetated slope to the waterway (where the
vegetation will filter out contaminants and sediment before
it reaches the waterway).

» Further geological investigations, including ASS shall
be undertaken prior to detailed design and dealt with
appropriately with regards to management of alluvium areas
and ASS areas.

» Detailed hydrological investigations are required to
determine the location of high risk areas in terms of impacts
to groundwater quality.

Construction

A range of mitigation measures are to be implemented to
minimise potential water quality impacts. These measures
primarily focus on the construction and decommissioning
phases of the project when water quality modification are most
likely to occur, particularly in regard to turbidity and toxicants.
These measures follow standard site practices and are detailed
in full in the water quality EMP (Chapter 22, Environmental
management plans) and are summarised here as follows:

Site preparation

Prior to the commencement of works the appropriate sediment
and erosion mitigation measures for the impact zone shall

be established. The appropriate measures for each site will
change with site conditions, however, recommended mitigation
measures include:

= sensitive areas where groundwater is close to the surface,
i.e. discharge or recharge areas to be excluded from the
construction zone as far as possible

= relocation of groundwater extraction points where
appropriate, e.g. Spackman Lane, Palmwoods

= site access to follow the natural contour of the terrain, where
possible; avoid steep slopes, wet or rocky areas and highly
erosive soils

= access ways to be delineated with sediment and erosion
control fencing and incorporate earthen bunds every 5 - 10
metres where slope is an issue

= catch-drains to be used to intercept and divert run-off
around the area of impact

» groundwater quality to be determined before works
commence to enable establishment of baseline data.
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During construction works

Once the soil erosion and sediment control measures are
in place, the construction works can commence. During
construction the following protocols should be observed:

= earthworks to be avoided during wet weather
= operation not to occur outside of construction zone

= re-fuelling of machinery not to be undertaken less than 30
metres from discharge / recharge areas and fuel to be stored
at least 50 metres from discharge / recharge areas

= control measures for the storage and handling of chemicals
(e.g. fuels, oils etc.) to be implemented and maintained to
ensure potential contaminants are prevented from surface or
subsurface leakage from the construction site

= water leaving the work sites to be monitored and to be of
similar quality to that of the receiving waters and efforts to
be made to ensure contaminants do not leave the site

= construction staff to be trained in emergency response measures

= rehabilitation of areas required for construction but not
required during operation to be undertaken as soon as possible

* monitoring of groundwater quality, such that changes that
are recognised can be mitigated.

Operational impacts

Once the rail has been constructed, the risk to groundwater
quality will be decreased. The area of disturbed land will be
reduced, so that there is less chance of disruption to aquifers.
The construction machinery will also move off-site, so that

the risk of spills and contaminants entering the water will

be reduced. Operational impacts from running of trains are
anticipated to be minimal, unless there is a malfunction and oil,
grease of fluids leak from the train. Corrosion of materials within
the rail corridor (e.g. the rails themselves or steal reinforcements
that may be used on sleepers) may also contribute to toxic
leachate. The rail corridor will be maintained on a regular

basis through weed management, which may require the use

of herbicides. The risk of operational water quality impacts

will be minimised through the application of the following
mitigation measures:

= the condition of the rail and all associated stormwater
management devices to be monitored regularly

= the rail to be maintained as necessary, i.e. corroding sleepers
and track replaced

= the stormwater management devices will be maintained as
required including replacement of filter medium and weed
management in bioretention basins

= monitoring of quality of water exiting stormwater
management devices



= correct use of herbicides as described in the Weed
Management Plan in the EMP (Chapter 22, Environmental
management plans)

= regular water quality monitoring of all major aquifers
affected by the project

= emergency response (QR Limited has emergency response
plans and training that are to be utilised when required).

Decommissioning of existing rail

Refer to ‘Construction’ mitigation measures.

Residual impact

In terms of project works (i.e. construction and
decommissioning), all water quality risks are primarily footprint
effects, which will reduce quickly further away from the
disturbance area. They may, however have highly localised
impacts in sensitive areas affected by alluvium aquifers.
Through the implementation of the mitigation methods, most
groundwater quality modifications associated with ASS and
toxicants are expected to be negligible to low adverse.

Overall the impact on water resources is expected to be low and
largely restricted to the construction phase of the project. Hence,
the users of surface water resources may experience a temporary
decline in water quality (mainly due to sedimentation) but this
impact will be managed so as not to be ongoing.

14.5.4 Reduction in groundwater resources

Potential impact

Cuttings and tunnels proposed for the project have the potential
to draw down the natural ground water level. If this were to occur
it would have a negative impact on abstraction from existing
groundwater wells, on ground water dependant ecosystems (GDE),
springs and groundwater dependent creek flows.

Water for construction purposes may be extracted from
groundwater bores in the vicinity of the railway. This may result
in impacts on local users and their water supply bores and
environmental water requirements of groundwater dependant
ecosystems (GDE). Groundwater extraction could result in
lowering of the water level in supply bores impacting on water
supply requirements of local users. GDE depend on groundwater
availability for maintaining ecosystem features and processes. A
decline in the water level attributed to groundwater extraction
could impact on the continued health of these ecosystems.

Vegetation clearance will occur during the construction period.
It is not anticipated that maintenance activity associated with
the railway would require native vegetation removal. A gap in
vegetation along the entire easement may act as a groundwater
recharge corridor.

Extensive vegetation clearance has been known to facilitate

increased recharge aquifers whereby the volume of rainfall
infiltrating the soil is increased.

The likelihood of rising groundwater level in extreme cases may
lead to development of dry land salinity. If deep rooted vegetation
is removed, excess recharge can occur increasing the height of
the water table. Where saline water rises within two metres of the
surface, water can be taken up by plants or can evaporate through
the soil. Evaporation results in the dissolved salts being left
behind and concentrated as deposits at the soil surface.

Increased recharge and dry land salinity associated with
vegetation removal is unlikely for the following reasons:

= The railway corridor is a long and narrow area. Any reduced
and subsequent mounding in the region along the railway
alignment would quickly dissipate to adjacent regions.

= Where the clay layer is prevalent, it would act as an effective
aquiclude (low permeability unit), significantly limiting
recharge to any underlying aquifers.

* Minimisation of vegetation removal and revegetation shall
be implemented as required.

Proposed mitigation

Design

The ANZECC guidelines stipulate that the proponent of an
activity likely to impact a groundwater resource will be
responsible for maintaining the resource at or above its
beneficial use classification. For the project area, the beneficial
use classification is ‘agricultural water’. Mitigation measures
associated with potential impacts regarding the construction,
the operation and the decommissioning of the railway project
are presented below. These design measures should be carried
through to detailed design:

= The design aims to minimise the removal of vegetation as far
as possible.

= Further geological investigations shall be undertaken prior to
detailed design and dealt with appropriately with regards to
management of alluvium aquifer areas.

» Detailed hydrological investigations are required to
determine the location of high risk areas in terms of impacts
to groundwater draw down. The vertical alignment of the rail
may be altered slightly to stay above ground water level.

= The requirement for groundwater extraction shall be
avoided, however, if deemed necessary (at detailed design
stage), a water permit is to be sought from the Department of
Environment and Resource Management.
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Construction

A range of mitigation measures are to be implemented

to minimise potential impacts on groundwater levels.

These measures primarily focus on the construction and
decommissioning phases of the project when impacts are
most likely to occur, particularly in regard to draw down on
groundwater resources. These measures follow standard site
practices and are detailed in full in the water quality EMP
(Chapter 22, Environmental management plans) and are
summarised here as follows:

Site preparation

Prior to the commencement of works the location of discharge

| recharge areas shall be identified on the ground and measures
for the impact zone shall be established. The appropriate
measures for each site will change with site conditions, however,
recommended mitigation measures include:

= delineation of construction zone with exclusion fencing to
prevent unnecessary clearing of vegetation

= sensitive areas where groundwater is close to the surface,
i.e. discharge or recharge areas to be excluded from the
construction zone as far as possible

» groundwater levels to be determined before works commence
to enable establishment of baseline data

= the amount of water that can be drawn out of the aquifer to
be pre-determined and to represent an amount that ensures
minimal impact on other users and the ecological values of
the aquifer.

During construction works

Once the control measures are in place, the construction works
can commence. During construction, the following protocols
should be observed:

= earthworks to be avoided during wet weather
= operation not to occur outside of construction zone

= transferring water intercepted by cuttings and recharging
groundwater down slope of cuttings

* lining tunnels to prevent inflow and consequent draw down
of the water table

* minimisation of groundwater use

* monitoring of groundwater levels, such that changes from
baseline scenarios are recognised and can be mitigated

= warning to contractors when nearing the specified /
permitted amount

= cessation of groundwater extraction once the amount
specified / permitted is reached

= rehabilitation of areas required for construction but not required
during operation shall be undertaken as soon as possible.
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Operational impacts

Once the rail has been constructed, the risk to groundwater supply
will be decreased. The area of disturbed land will be reduced, so
that there is less chance of disruption to aquifers. Operational
impacts from running of trains are anticipated to be minimal. The
risk of operational groundwater supply impacts will be minimised
through the application of the following measures:

= the condition of the rail and all associated stormwater
management devices to be monitored regularly

= regular monitoring of all major aquifers affected by the
project to ensure no ongoing impacts

= pruning of native vegetation to maintain access and ensure
safety of rail operators as opposed to clearing.

Decommissioning of existing rail

Refer to ‘construction’ mitigation measures.

Residual impact

Through the implementation of the mitigation methods, most
groundwater level modifications are expected to be negligible to
low adverse.

14.5.5 Alteration in surface water flows

Potential impact

As the railway represents linear infrastructure, it has not been
possible to avoid traversing floodplains or major waterways.
The project crosses several floodplains with the most significant
of these being located in the vicinity of Mooloolah River, Eudlo
Creek, Paynter Creek and Petrie Creek.

The addition of civil structures in flow paths or floodways
generally increases upstream water levels due to energy losses
from turbulence around structure walls, increased friction from
higher velocities in the structure narrow sections, and longer
streamlines due to contraction and expansion effects. However,
councils development policies control and limit residual impacts.
The final design is a compromise between the infrastructure cost
and the predicted resulting afflux, i.e. the shorter the bridge,

the cheaper the solution but the higher the negative impacts
upstream.

When crossing a floodplain is unavoidable, the following crossing
locations can provide opportunities to improve the design:

= the upstream side of the floodplain

= perpendicular to the creek and the main floodways
= at the floodplain narrowest section

= where velocities are low

= where the upstream landuse can tolerate flood level increases.



Specifically, embankments running in the floodplain parallel to
the creek and floodways should be avoided. Lateral flow transfer
occurs in floodplain, and such infrastructure arrangements
produce high affluxes.

There is potential for the development of rail infrastructure to
interfere with existing hydrological and flooding patterns, if these
areas are not considered during the design stage of the project.
These impacts may be temporary or permanent. Temporary

impacts could occur during the construction phase where the

use of temporary stream barriers may be required to facilitate

the construction of a waterway crossing. Permanent impacts

would result from the placement or design of the rail, such that

it essentially acts as a dam. In a worst case scenario, it may be
possible for the rail structure to cause or exacerbate flooding by
creating a permanent barrier to natural or existing water movement
across the landscape. Conversely, there is also the potential for flood
events to cause damage to the rail infrastructure.

The impacts of barriers on aquatic biology are discussed in detail
in Chapter 13, Section 13.5.3.

Proposed mitigation

Design

It is a requirement for the project to comply with the current ARI
100 flood levels, such that it is built to withstand a flood event
that may only occur every 100 years. It is also a requirement
that the project does not result in worsening of existing flooding
conditions. Historical hydrological and flood data collated
during desktop and field based assessment was utilised to inform
the preliminary design of the project. As aforementioned, due

to the linear nature of the corridor, it is not possible to avoid
crossing waterways and impacting floodplains, hence mitigation
measures are necessary to minimise impacts on these areas.
Strategies employed during the preliminary design phase to
reduce the potential impacts on riparian vegetation are listed
below. These strategies will be carried over into the detailed
design phase, where applicable:

= The project has integrated a system of bridges and culverts
to allow the continuation of water movement.

=  Within each of the significant floodplains (Mooloolah River,
Eudlo Creek, Paynter Creek and Petrie Creek), the rail has
been designed to be built on structure to cater for natural
water movement through these areas.

* Major waterways have been treated with bridges,
where possible, to minimise interference with water
movement patterns.

= The use of bridges, rather than culverts at major waterway
crossings is a key design strategy that will minimise the need
for in-stream works and the use of temporary barriers.

= The length of bridges has been calculated based on peak
flows and extent of flooding during this time, such that
the rail will not interfere with peak flood flows and the
operation of the rail will continue.

= The number and size of culverts in any location has been
calculated based on peak flows and extent of flooding during
this time, such that the rail will not interfere with peak flood
flows and the operation of the rail will continue.

» The project has been located to minimise the number of
crossings on each waterway, where possible. However,
multiple perpendicular crossings are preferred to crossing of
long sections, where crossings are unavoidable.

= No major waterway shall be redirected as a result of the
project. Although some smaller ephemeral drainage lines will
be redirected, this occurrence has been kept to a minimum.

= The necessity for stormwater management devices to collect
any excess water and treat stormwater run-off shall be
investigated prior to detailed design.

» Advanced hydrological modelling shall be undertaken at the
design stage to optimise the design solution. Existing models
are available at the local council, and could be modified to
include the proposed route geometry. The modelling exercise
would also assist in confirming that the railway levels are
above the design flood level criteria.

During detailed design, the dimensions of bridges and culverts
will be refined to reflect the most current data available at the
time. It is anticipated that further hydrological studies will be
undertaken for the detailed design stage.

Construction

Hydrological impacts that may occur during the construction
phase are largely a result of temporary in-stream barriers

that may cause issues upstream or downstream. There is also
an opportunity for the construction activities to be impacted
during flood events. Mitigation measures that must be put in
place to manage these impacts have been included in the EMP
(Chapter 22, Environmental management plans). Suggested
measures include:

» avoid in-stream works where possible

= the length of time that in-stream barriers are in place to be
minimised by careful management of the construction process

» undertaking of in-channel works during winter and
early spring.

This period is typically the time of year when rainfall is lowest,
and also avoids the late spring to late summer period which

is a critical spawning and migration period for most native
fish species.
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* stormwater management devices to be used during
construction where necessary and to be monitored throughout
the construction phase to ensure their effectiveness

= monitoring both long and short term weather forecasts
during the construction period

* postpone construction work during periods of cyclones,
severe storms and other extreme climatic events

= a disaster management plan and an emergency management
plan should be prepared for the project construction

= restoration of the worksite after the completion of works
and replanting vegetation in areas not required for the
operational phase, which would be a beneficial impact to the
long term stability of stream banks.

The construction phase must be overseen by an environmental
officer who will monitor contractor activity for compliance
with the EMP and liaise regularly with the on-site construction
supervisor. Liaison will incorporate an induction for all site
workers, where details of the EMP will be discussed. This

will help to increase the awareness of hydrological issues
management issues on site.

Operation

Once the rail has been constructed, the risk of creating an in-
stream barrier is greatly reduced. There is potential for poorly
maintained water crossings to become a barrier. For example,

if vegetative matter or rubbish becomes snagged on bridge
structures or culverts it may hamper the movement of aquatic
organisms (depending on the size of the snag). Generally, once
construction is complete the crossing structures will be expected
to operate in such a way that retains the flow of water, aquatic
flora and fauna through the ecosystem. A monitoring program is
to be implemented to ensure that:
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= water crossings are maintained adequately

= the natural stream flow and velocity at water crossings is
maintained or mimicked as closely as possible

= the surface level of a causeway is the same, or lower than
the natural level of the stream bed to reduce interference
with flow (especially relevant to culverts)

= stormwater management devices are monitored and
maintained regularly.

Decommissioning of existing railway

Refer to ‘construction’ mitigation measures.

Residual impact

With the implementation of the mitigation strategies, it is
considered alteration in surface water flows will result in
impacts that are negligible or low adverse significance.

14.6  Summary and conclusions

The project crosses over 50 waterways many of which are
perennial in nature. Potential impacts associated with the
project are mostly related to construction impacts, disturbance
of the ground surface near waterways and unsustainable use of
groundwater resources which can be readily mitigated through
good site practice and adherence to the EMP. A summary of
the key potential impacts and associated mitigation measures
in relation to the aquatic ecology values of the project area is
provided in Table 14.6.

Taking into account the localised nature of all potential impacts
to water resource values of the project area, it is considered that
the overall impact of the project on water resources is of low
adverse significance.



Table 14.6: Summary of impacts to water resources and mitigation strategies

Potential impact

Riparian vegetation

Mitigation strategy

minimise riparian vegetation removal
minimise works in riparian, bank or in-stream areas

monitor and control weed encroachment in cleared area, or revegetate
if possible.

Residual impact significance

Low adverse

Alterations to surface
water quality

further investigations into geology and acid sulphate soils (ASS)
stormwater management devices

erosion and sediment control measures are implemented
stabilisation of exposed/disturbed soils

manage fuel and chemical handling, storage, distribution and spill response
during construction

use bunded areas to store harmful substances
rehabilitation of disturbed areas

regular water quality monitoring.

Negligible to low adverse

Alterations to
groundwater quality

further investigations into geology and ASS
further investigations into the location of aquifers and water quality
relocation of extraction points where necessary

manage fuel and chemical handling, storage, distribution and spill response
during construction

manage railway degradation

carry out groundwater quality monitoring to detect any possible contamination.

Negligible to low adverse

Alterations of
groundwater levels

further investigations into geology
further investigations into the location of aquifers and water levels
manage groundwater usage

carry out groundwater quality monitoring to detect any significant change
in levels.

Negligible to low adverse

Alterations to surface
water flows

implementation of bridges and culverts to allow continued water movement
rail on structure over flood plains

rail designed to ARI100 standards

minimise use of in-stream barriers during construction

implementation of stormwater management devices.

Negligible to low adverse

Landsborough to Nambour Rail Project 557





