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Executive Summary

This Review of Environmental Factors (REF) has been prepared by Constructive
Solutions Pty Ltd (CSPL) on behalf of Gunnedah Shire Council (GSC) in order to
identify, assess and provide mitigation measures for potential environmental
impacts which may arise as a result of the proposed Blackjack Creek Riparian
Corridor/Channel Reconstruction (the Reconstruction).

The Reconstruction is proposed as a result of the Blackjack Floodplain Risk
Management Study and Plan (Lyall and Associates 2010), which recommended
that channel realignment/reconstruction, with the aim of mitigating the impacts
of flooding, be investigated. This resulted in the Blackjack Creek Riparian
Corridor/Channel Reconstruction Concept Design and Feasibility Assessment
undertaken by Constructive Solutions, which comprises of the following:

e Stage 1 - Channel Options Study;
e Stage 2 - Concept Design; and
e Stage 3 - Technical Review and Detailed Design.

The Reconstruction will realign/reconstruct Blackjack Creek for approximately
1.9km stretching from approximately 200m south of the Oxley Highway Bridge
in Wandobah Reserve to approximately 200m north of Lincoln Street.

This REF comprises one component of Stage 3 - Technical Review and Detailed
Design and has examined the environmental components and potential impacts
of the Reconstruction. This REF determines that, with the exception of impact to
Core Koala Habitat, the potential negative environmental impacts of the
Reconstruction can be mitigated through the recommended measures.

As the Koala is a Commonwealth and State listed threatened species under the
Environment Protection and Biodiversity Conservation Act 1999 and the
Threatened Species Conservation Act 19995 respectively, the impact to Core
Koala Habitat will be assessed in a Species Impact Statement and referred to the
Commonwealth Minister for the Environment through the Department of
Sustainability, Environment, Water, Population and Communities.
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1. Introduction

1.1 Locality

The Reconstruction spans a length of 1.9km of Blackjack Creek in Gunnedah
NSW, from approximately 200m south of the Oxley Highway to approximately
200m north of Lincoln Street and traverses Wandobah Reserve and the private
properties of ‘Fermanagh’ and ‘Balmoral’. The Reconstruction traverses Lot 7053
DP 1116141 (Wandobah Reserve), Lot 78 DP 755503 (‘Fermanagh’), Lot 77 DP
755503 (‘Balmoral’) and Lot 2 DP 542293 (‘Balmoral’). The location of the
Reconstruction in relation to Gunnedah is illustrated in Figure 1.

Figure 1 - Location of Reconstruction in relation to Gunnedah (Google Earth
2012)

1.2 Existing Environment

Blackjack Creek is an ephemeral stream with a relatively small catchment
covering an area of 24km?®. The headwaters of Blackjack Creek are quite steep,
with an average gradient of 7% over the 5.5km from the catchment boundary to
Lincoln Street; however from Lincoln Street Blackjack Creek flattens, with an
average gradient of 0.78% for the remaining 2.5km to the Oxley Highway Bridge
(Lyall and Associates 2005).
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Blackjack Creek has a historical record of floods exceeding the 20 year ARI
magnitude, including those in 1984, 2008 and 2010. During these events,
flooding of the residential area north of High Street to the east of Wandobah
Road has occurred.

Modelling completed by Lyall and Associates in 2005, and subsequently verified
by Constructive Solutions in 2012, determined that flows up to the 5 year ARI
magnitude would be conveyed within the existing Blackjack Creek channel and
its immediate vicinity under current conditions. However, at flows equal and
greater than the 20 year ARI magnitude, floodwaters would extend to a width
greater than 400m over the floodplain downstream of High Street, break the
right bank of the creek upstream of McAndrew park, and enter the residential
area north of High Street.

It was determined that 104 properties would be subject to above-floor flooding
of up to 0.9m during a flood at the 100 year ARI magnitude, with flood damages
predicted to be $3.45 million (Lyall and Associates 2010).

Blackjack Creek traverses Wandobah Reserve and the private properties of
‘Fermanagh’ and ‘Balmoral’ in Gunnedah NSW. Wandobah Reserve is a GSC
recreational area which has been heavily modified by previous vegetation
clearing, flood events, flood mitigation works, and revegetation activities.
Blackjack Creek consists of a grassed channel for the majority of Wandobah
Reserve, with a deeper, narrower channel present at the upstream section in the
southern section of Wandobah Reserve. Figures 2 to 4 illustrate the current
condition of Blackjack Creek within Wandobah Reserve.

Figure 2 - Blackjack Creek in northern section of Wandobah Reserve looking
south
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Figure 4 - Blackjack Creek in southern section of Wandobah Reserve looking
south

‘Fermanagh’ and ‘Balmoral’ are agricultural properties which have been heavily
modified for cropping and grazing purposes, with extensive vegetation clearing
surrounding Blackjack Creek. The riparian zone is unfenced for both properties.
Cropping and grazing, on ‘Fermanagh’ and ‘Balmoral’ respectively, occur right up
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to the banks of Blackjack Creek. The creek itself is poorly defined and very
shallow throughout these properties. Figures 5 to 7 illustrate the current
condition of Blackjack Creek within ‘Fermanagh’ and ‘Balmoral’.

Figure 5 - Trees lining northern extent of Blackjack Creek on ‘Fermanagh’
looking west from Wandobah Road with crop in foreground

Figure 6 — Limited vegetation lining southern extent of Blackjack Creek on
‘Fermanagh’ looking west from Wandobah Road with crop throughout paddock
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Figure 7 - Extensive grassy vegetation, with a lack of trees, lining Blackjack
Creek on '‘Balmoral’ looking south towards Lincoln Street. ‘Balmoral’ farm dam
can be seen in left foreground, with Memorial Park buildings in left background.

The condition and composition of existing vegetation at the site is discussed in
Section 6.6.

1.2.1 Landforms and geology

The Reconstruction site falls within the Brigalow Belt South Bioregion. The
bedrock of the Brigalow Belt South Bioregion comprises of horizontally bedded
Jurassic and Triassic quart sandstone and shale, with limited areas of
conglomerate or basalts. The landscapes of the Brigalow Belt South Bioregion
are derived from extensive basalt flows and quartz sandstones and,
subsequently, soils and vegetation are very variable depending on local rock
type and/or sediment source (Office of Environment and Heritage 2011).

Blackjack Creek has a relatively small catchment covering an area of 24km?. The
headwaters of Blackjack Creek are quite steep, with an average gradient of 7%
over the 5.5km from the catchment boundary to Lincoln Street; however from
Lincoln Street Blackjack Creek flattens, with an average gradient of 0.78% for
the remaining 2.5km to the Oxley Highway Bridge (Lyall and Associates 2005).

Soil profiles completed in 2012 for the length of Blackjack Creek from Lincoln
Street to the Oxley Highway crossing determined that the soil profile mostly
comprises of medium to heavy red brown clays with some calcite, sand and
gravel throughout. These soil profiles are discussed in greater detail in Section
6.3.
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1.2.2 Climate

Climate observations for Gunnedah have been recorded at several sites,
including the Pool, Resource Centre and Airport. The long-term climate averages
observed at these locations are very similar and, as such, only one site has been
used to provide climate information for this REF. Figure 8 illustrates the average
annual temperatures and rainfall observed at the Gunnedah Pool, which is
located approximately 1.5km east of Wandobah Reserve.

°C 50

GUNNEDAH POOL

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean daily minimum temp.

Mean daily magimurm temp.

80 mm
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3 (=]
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Figure 8 — Annual Temperatures and Rainfall (Weatherzone 2012)
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2. Description of Activity

The Reconstruction will realign/reconstruct Blackjack Creek for approximately
2km stretching from approximately 200m south of the Oxley Highway Bridge in
Wandobah Reserve to approximately 200m north of Lincoln Street. The following
activities will occur as part of the Reconstruction:

e Site establishment, including establishment of works compounds and
installation of sediment and erosion controls;

e Clear and grub the existing floodplain for the length and width of the
reconstruction;

e Strip and store topsoil from the reconstruction area;

e Excavate channel for the length and width of the reconstruction, in
accordance with design;

e Construct mitre drains and stormwater inlets in accordance with design;

e Install any necessary protective materials at stormwater inlets and along
Reconstruction length to prevent scour, in accordance with design;

e Spread excavated spoil on floodplain;
e Spread stored topsoil over excavated surfaces;

e Revegetate reconstruction in accordance with a Vegetation Management
Plan to form a Vegetated Riparian Zone (VRZ);

e Maintain revegetation to ensure establishment (e.g. watering);
e Remove all works compounds and stockpiles;
e Monitor revegetation and sediment and erosion controls; and

e Removal of sediment and erosion controls when monitoring determines
that site is stable.

The Reconstruction may also require the closure of Wandobah Road for short
periods of time to facilitate construction and community access to the
reconstruction site will be restricted for the duration of reconstruction.

A schematic of the Reconstruction and typical cross sections are provided in
Figures 9 to 11. Greater detail regarding the construction of the Reconstruction
can be found in the Blackjack Creek Riparian Corridor/Channel Reconstruction
Detailed Design, which is provided in APPENDIX A.
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channel
TYPICAL RIPARIAN CORRIDOR ZONES
NOT TO SCALE

Figure 9 — Schematic of the Reconstruction showing channel and Vegetated
Riparian Zone (NSW Office of Water 2012)
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Figure 10 - Typical cross section of upper reach of Reconstruction
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Figure 11 - Typical cross section of lower reach of Reconstruction
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3. Evaluation of Alternatives

Following the 1984 flood, GSC commissioned the design of a channel
improvement scheme with the aim of containing floods up to the 100 year ARI.
The resultant scheme involved the construction of a grassed floodway with a
trapezoidal cross-section, with a low-flow concrete invert. This was not
constructed. Since this time, there have been significant changes in legislation
and ‘best practice’ management of waterways, with current practice being to
consider creeks as functioning riparian zones that provide a variety of
environmental benefits in addition to flood conveyance. As such, any designs
similar to the one previously proposed would not be considered acceptable by
current standards.

The Blackjack Creek Floodplain Risk Management Study and Plan (Lyall and
Associates 2010) investigated flood management measures under three broad
categories - flood modification (e.g. structural measures such as levees and
channel reconstructions), property modification (e.g. house raising, voluntary
purchase, and development controls) and response modification (e.qg.
community awareness and flash flood warning system).

The following flood management measures were considered:

e Riparian corridor/channel reconstruction - hydraulic modelling showed
that, in order to achieve flood mitigation to the desired level, the hydraulic
capacity of Blackjack Creek would need to be increased substantially.
Although economic analysis concluded that the reconstruction would have
a benefit/cost ratio of less than one, the social benefits of mitigating
flooding in properties currently affected by flooding from Blackjack Creek
were considered to improve the benefit/cost ratio;

¢ Management of vegetation and stream clearing — modelling showed that
stream clearing would not result in a reduction in flood levels greater than
approximately 200mm and would therefore not be a viable mitigation
measure for major floods of Blackjack Creek. Additionally, the cost
associated with ongoing maintenance of vegetation was considered
economically unfeasible;

e Detention basins - ‘offline’ basins (located away from main stream) were
considered not to be viable for Blackjack Creek due to the limited extent
of the floodplain and the nature of existing landuse. A basin constructed
across the creek would require a very large storage area, with
investigated storage downstream of Lincoln Street having less than one
third of the required storage capacity. As such, detention basins were not
considered viable flood management measures for Blackjack Creek;

e Levees - hydraulic modelling showed that 100 year ARI flood levels would
be increased by up to 330mm due to the constricting effects of a levee
spanning a distance of 1,650m from Bando Street to 200m upstream of
the Oxley Highway Bridge. Additionally, the levee would require facilities
for temporary detention and subsequent release of approximately
40,000m? of stored runoff from protected areas. As there are no suitable
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sites available throughout the eastern residential area to achieve this
storage and the levee would increase flood levels, it was not considered a
viable flood management measure for Blackjack Creek;

e Voluntary purchase of residential property - the residential properties
affected by flooding of Blackjack Creek are technically not located in high
hazard areas, flooding is relatively shallow and of short duration, there is
ready access eastwards to higher ground, voluntary purchase is not
favoured by residents, and voluntary purchase of affected properties is
not considered economically viable. As such, this is not considered a
viable flood management measure for Blackjack Creek;

e House raising - raising of all residential properties potentially affected by
100 year ARI flooding is not considered economically viable, and raising
properties of brick construction is considered technically difficult. These
factors, combined with relatively shallow flooding of short duration and
easy access eastwards to higher ground, resulted in the conclusion that
house raising is not a viable flood management measure for Blackjack
Creek;

¢ Planning controls - the implementation of appropriate flood planning
levels and flood policy by GSC was investigated and it was concluded that
existing levels and policy should be updated to reflect current
understanding and information regarding flooding in Blackjack Creek. This
has been completed to ensure any future development will be protected
from flooding, however this does not represent a viable flood
management measure for existing properties subject to flooding from
Blackjack Creek;

e Flash flood warning system - the implementation of a flash flood warning
system for the Blackjack Creek catchment was considered economically
unviable, with the ephemeral nature of Blackjack Creek, the relatively
short duration and shallow depth of flooding, and the difficulties
associated with forecasting a flash flood inducing rainfall event
contributing to this conclusion. Although favoured by residents, the
ongoing operation of such a system should structural mitigation be
implemented was also considered economically unviable; and

e Flood awareness programs - it was ascertained that, as the community
already has a high awareness of flooding, additional awareness programs
would not have a significant impact. It was determined that notification of
flood affectation on Section 149 Certificates for flood affected properties
were an appropriate method of communicating flood potential.
Additionally, the preparation of a FloodSafe brochure by GSC and the SES
was recommended.

Full details of each measure, including economic analysis, can be found in the
Blackjack Creek Floodplain Risk Management Study and Plan (Lyall and
Assocaites 2010) which concluded that planning controls and revision of flood
policy for Blackjack Creek should occur, and that the riparian corridor/channel
reconstruction warranted further consideration, with the Blackjack Creek
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Riparian Corridor/Channel Reconstruction Concept Design and Feasibility Study
considered the appropriate next step.

A Concept Design was prepared by Constructive Solutions in 2012, based on the
recommendations of the report Use of Geophysical Methods to Delineate Salt
Affected Areas for Channel Reconstruction in Wandobah Reserve, Gunnedah
(Department of Infrastructure, Planning and Natural Resources 2003), the report
Blackjack Creek Floodplain Risk Management Study and Plan (Lyall and
Associates 2010), and field survey. The recommendations drawn from these
reports, including the channel alignment recommended, were combined to
provide a channel alignment and width that would be capable of containing a 1
in 100 ARI rainfall event whilst not intercepting areas of high salinity.

As part of the detailed design process, and as a result of recommendations
arising from specialist ecological assessment of the site, alternatives such as
retention of current channel alignment, excavation to greater depths,
enhancement of the existing levee, and variation of channel width, depth and
alignment to retain established trees were considered. As a result of these
considerations it was determined that:

e Retention of the current channel alignment will not allow for containment
of a 1 in 100 ARI rainfall event and will therefore result in the
continuation of flooding of residential properties east of Wandobah Road;

e Retention of the current channel alignment allows for ongoing scour to
occur at stormwater outlets, with Wandobah Road being susceptible to
undercutting near its intersection with George Street;

e Excavation to greater depths is not considered optimal, as there is
potential to intercept groundwater;

e Enhancement of the existing levee will not allow for containment of a 1 in
100 ARI rainfall event and will therefore result in the continuation of
flooding of residential properties east of Wandobah Road, with potential
for an increase in flood heights as a result of the constricting effect of a
levee; and

e Variation of the channel width, depth and alignment to retain established
trees is not feasible due to the above considerations, with additional
construction and maintenance issues associated with retention of large
trees within the excavated creek channel.

As such, it was considered that the channel alignment, width and depth
proposed in the Detailed Design provides the most favourable outcome with
regards to balancing flood mitigation requirements with environmental
considerations such as groundwater, salinity and vegetation.
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4. Planning Context

4.1 Statutory Planning

The Environmental Planning and Assessment Act 1979 and its Regulations
provide the framework for the assessment of environmental impact of activities
in New South Wales. This REF is prepared in accordance with Part 5 of the
Environmental Planning and Assessment Act 1979. Section 6 provides
consideration of the factors listed in Clause 228 of the Environmental Planning
and Assessment Regulation 2000.

As GSC is a public authority, the Reconstruction is permissible without consent
under the auspices of the State Environmental Planning Policy (Infrastructure)
2007, with Part 3, Division 7, Clause 50(1) stating:

"Development for the purpose of flood mitigation work may be carried out
by or on behalf of a public authority without consent on any land.”

As GSC is a public authority, the Reconstruction is exempt from requirements
relating to Controlled Activity Approvals under the Water Management (General)
Regulation 2011, with Part 3, Division 2, Subdivision 4, Clause 38 stating:

"A public authority is exempt from section 91E (1) of the Act in relation to
all controlled activities that it carries out, on or under waterfront land.”

Provisions of the Native Vegetation Act 2003 with regards to the clearing of
native vegetation do not apply to the Reconstruction, with Part 3, Division 4,
Clause 25 stating:

"This Act does not apply to the following types of clearing of native
vegetation:

(g) any clearing that is, or is part of, an activity carried out by a
determining authority within the meaning of Part 5 of the EPA Act if the
determining authority has complied with that Part.”

4.2 Local Planning Approval

The Reconstruction site is zoned RE1 - Public Recreation under the Gunnedah
Local Environmental Plan 2012. Environmental protection works are permitted
without consent under the provisions of this zone.

4.3 Licences and Approvals Required

As discussed in Section 4.1, the Reconstruction is exempt from requiring any
Controlled Activity Approval under the Water Management (General) Regulation
2011 and is exempt from the provisions of the Native Vegetation Act 2003 with
regards to the clearing of native vegetation.
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5. Stakeholder Consultation

Letters were sent to various stakeholders as part of Stage 1 - Channel Options
Study, with additional letters sent to interested stakeholders as part of this REF
for Stage 3 - Technical Review and Detailed Design. Table 1 provides additional
details of correspondence with stakeholders. Copies of all letters sent and
responses received are provided in APPENDIX B.

Table 1 - Stakeholder Consultation

Stage 1

Stage 3

Stakeholder Letter Respc_)nse Letter Respt_)nse
Received Received
Issued Issued
Bureau of 14/02/2012 No n/a n/a
Meteorology
De%frtm.e”t of | 14/02/2012 No 10/09/2012 No
anning
Department of
Primary Industries
- Aquaculture, 14/02/2012 24{02/2012 10/09/2012 No
; - letter
Conservation and
Marine Parks
Namoi Catchment
Management 14/02/2012 28/(:2/2012 10/09/2012 08/10/2012
. - letter
Authority
NSW Office of 02/03/2012
Water 14/02/2012 " letter 07/09/2012 11/10/2012
Office of
Environment and | 14/02/2012 | 09/03/2012 | 44 ,49/501 | 13/09/2012
. - letter - email
Heritage
. 03/03/2012
RailCorp 14/02/2012 _ email n/a n/a
Roads and
Maritime Services 14/02/2012 No n/a n/a
- Northern Region
State Emergency
Service - Namoi 14/02/2012 21/;32/201'2' 10/09/2012 No
Region - phone ca

In addition to the consultation letters sent and responses received, the Namoi
Catchment Management Authority (CMA) requested a meeting during which
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greater detail regarding the Reconstruction could be provided to Namoi CMA
staff members in order to inform their response. This meeting was held on 19
September 2012.

Extensive community consultation was undertaken as part of the Blackjack
Creek Flood Management Study and Plan (Lyall and Associates 2010). A website
has been in operation throughout the preparation of the Blackjack Creek
Riparian Corridor/Channel Reconstruction Concept Design and Feasibility Study,
with details of the Reconstruction provided for public access. Upon completion of
the draft REF, a community information forum will be held and the draft REF will
be placed on public exhibition to allow the community to review and comment.
These comments will then be considered during the finalisation of the REF.

Revision C Page 15



R Blackjack Creek Riparian Corridor/Channel
Reconstruction
Review of Environmental Factors

—

Gunnedah

6. Potential Environmental Impacts and Mitigation

Measures

6.1 Air

The generation of dust at the site as a result of soil disturbance has the potential
to impact on air quality during construction of the Reconstruction. Upon
completion of construction and appropriate revegetation, it is not anticipated
that the site will generate any significant volumes of dust.

Recommended dust mitigation measures include:

e Staged vegetation clearing ahead of channel reconstruction in order to
minimise area of exposed soil at any one time. The area of disturbance
should not exceed more than half the length or width of the
Reconstruction at any one time;

e Regular watering of areas of active construction and exposed soil;

e Establishing appropriate vegetative cover over disturbed areas following
channel reconstruction, in accordance with the Reconstruction Vegetation
Management Plan (VMP); and

e Assessment of daily meteorological conditions to ensure that any dust
generating activities are halted during unfavourable conditions (e.g. high
speed winds).

Heavy vehicles and machinery will be used on site for the duration of
construction of the Reconstruction. Emissions from these vehicles represent a
significant potential source of air quality contaminants. As such, the following
mitigation measures are recommended:

e Regular servicing of vehicles in accordance with manufacturer
specifications; and

e Ensuring vehicles are not left idling for long periods of time.

6.2 Water

Any activity which occurs on waterfront land must be carefully considered in
order to limit the impacts that activity will have. Impacts to the groundwater
table and surface water quality, including mobilisation of salt, as well as impacts
associated with stormwater management on site, are of concern for this
Reconstruction.
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6.2.1 Groundwater

Three piezometers were installed in Wandobah Reserve in 1999 and monitored
up until 2003, with the results forming a component of the report Use of
Geophysical Methods to Delineate Salt Affected Areas for Channel Reconstruction
in Wandobah Reserve, Gunnedah (Department of Infrastructure, Planning and
Natural Resources 2003). Monitoring of these piezometers determined that
groundwater levels fluctuate throughout Wandobah Reserve, with levels
generally rising during winter and spring when the soil moisture coefficient and
evapotranspiration are at their minimums and recharge is at a maximum. During
this monitoring, groundwater levels fluctuated between Om and 5.5m in depth.
These piezometers have not been consistently monitored since 2003.

Geomorphological investigations were undertaken as part of the Reconstruction
project, which included the drilling of bores holes for soil testing and to ascertain
groundwater depths. A total of 19 bore holes were drilled for the length of the
Reconstruction. The locations of these bore holes can be found in the detailed
design provided in APPENDIX A. Piezometers were installed for 5 of the 19 bore
holes. These 5 piezometers will facilitate ongoing monitoring of the
Reconstruction site throughout construction and once the site is stabilised. The
location of these piezometers is illustrated in Figure 12.

TPV A S PTTR
¥ |%,Bore10

Figure 12 - Location of piezometers for length of Reconstruction (Google Earth
2012)
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When drilling occurred in May 2012, groundwater depths ranged across the
Reconstruction site from 1.5m to over 8.5m. Subsequent monitoring of the 5
piezometers in September 2012 provided standing water levels, with these
ranging from 0.087m to 1.814m in depth from the top of the piezometers. The
piezometers were surveyed to allow comparison to design heights.

These groundwater depths informed the design of the Reconstruction, with the
channel depths designed in order to avoid interception of the groundwater table
where possible. Table 2 details the groundwater depths observed in May 2012,
the standing water levels observed in September 2012 at the piezometers and
the proposed excavation depths.

Table 2 - Groundwater depths and proposed excavation depths

Groundwater depth Depth from Depth from
() proposed proposed
Desian ) Proposed excavation excavation to
Bore Chaing o Drilled Observed Eycavation to observed observed
9 depth Water depth (m) water Standing Water
May  Level Sept depth May Level Sept
2012 2012 2012 (m) 2012 (m)
1 1650 6 n/a 1.307 4.693 n/a
2 1850 4.3 n/a 0.693 3.607 n/a
3 1425 3 n/a 1.123 1.877 n/a
4 1450 1.5 n/a 0.878 0.622 n/a
5 1700 7.7 1.8 1.713 5.987 0.087
6 1925 3.2 2.2 0.581 2.619 1.619
7 1984 No water n/a 0.731 No water @ n/a
@ 8.5 7.769
8 625 2 2.44 1.39 0.61 1.05
9 325 4.5 2.26 1.387 3.113 0.873
10 0 7 2.32 0.506 6.494 1.814
11 100 3.3 n/a 0.308 2.992 n/a
12 225 4.2 n/a 1.424 2.776 n/a
13 325 4.2 n/a 1.064 3.136 n/a
14 600 2.5 n/a 1.495 1.005 n/a
15 700 1.8 n/a 1.265 0.535 n/a
16 50 3.5 n/a 0.461 3.039 n/a
17 425 3.5 n/a 1.409 2.091 n/a
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18 825 3.5 n/a 1.18 2.32 n/a

19 1125 3.5 n/a 1.833 1.667 n/a

* Excavation depth and depth to observed water have been taken from the greatest
existing surface height and greatest excavation depth proposed for each chainage in
order to provide conservative figures.

The above comparison results in the consideration that the Reconstruction
should not intercept groundwater tables as they stand. However, it should be
noted that, as the water table beneath Blackjack Creek is subject to fluctuation,
it is possible that the water table may be intercepted during construction.

A radius search for groundwater bores in the vicinity of the Reconstruction was
completed and is provided in APPENDIX C. The works summaries provided as
part of this search demonstrate that:

e 10 of the 18 identified groundwater bores are those drilled as part of
geotechnical investigations for the Reconstruction. 3 of these have been
equipped with piezometers for ongoing monitoring and the remainder
have been backfilled and recorded as having abandoned status;

e 3 of the 18 identified groundwater bores are those drilled as part of the
report Use of Geophysical Methods to Delineate Salt Affected Areas for
Channel Reconstruction in Wandobah Reserve Gunnedah, NSW
(Department of Infrastructure, Planning and Natural Resources 2003). No
information, including drillers details, construction method, working status
or drillers logs are on record with NOW for these bores;

e 2 of the 18 identified groundwater bores were drilled for monitoring in
2000, with slotted screens installed at 8.5-10m depth. However, the
status of these bores is unknown;

e 1 of the 18 identified groundwater bores was drilled for monitoring in
2000, with slotted screens installed at 14.5-15.5m deep. However, the
status of this bore is unknown;

e 1 of the 18 identified groundwater bores was drilled for monitoring in
2000, with slotted screens installed at 7-8 and 21-22m deep. This bore
has an abandoned status; and

e 1 of the 18 identified groundwater bores was drilled in 1941 for unknown
purposes, with water bearing zone identified at 15.2m. The status of this
bore is unknown.

Based on the above, the majority of groundwater bores within the
Reconstruction vicinity are for monitoring purposes and intercept the shallow
water table between 2-8m deep. The installation of slotted screens at depths of
14.5, 15.2 and 21m for some of these bores indicates the presence of a deeper
water table. Given that the majority of groundwater bores within the
Reconstruction vicinity are for monitoring purposes and there are no stock and
domestic or irrigation bores recorded as utilising groundwater within the vicinity
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of the Reconstruction, it is considered that the Reconstruction is unlikely to have
any negative impact on groundwater usage.

In order to ensure that the Reconstruction does not have a negative impact on
the groundwater in the area, a groundwater monitoring program will be
established during and post-construction in order to ascertain the long-term
effects of the Reconstruction on groundwater. This groundwater monitoring
program will consist of quarterly monitoring of the 5 piezometers installed in
2012 during construction and site stabilisation and annual monitoring once the
site is stabilised.

Ongoing monitoring of these parameters will allow for comparison to testing
completed in September 2012. Details of the testing completed in September
2012 are provided in APPENDIX D and indicate that groundwater quality in the
vicinity of the Reconstruction is considered to be suitable for agricultural and
irrigation purposes, with sodium absorption rates (SAR) ranging from 1.8 to
13.5. The vast majority of crops will not experience foliar damage as a result of
such low SAR values.

6.2.2 Surface Water

Erosion and sediment control in waterways such as Blackjack Creek is important
to prevent erosion of creek banks and deposition of sediment downstream. As
part of the design process, hydraulic calculations were completed for the length
of the Reconstruction in order to determine at which points the design should
incorporate protective materials. These calculations are provided in APPENDIX
E.

Permissible velocities were determined using the ‘Blue Book’ Managing Urban

Stormwater: Soil and Construction (Landcom 2004). Table 3 provides the steps
undertaken to determine the permissible velocities for the Reconstruction.

Table 3 - Determination of maximum design flow velocities using the ‘Blue
Book’

Item Value Source

Soil landscape Curlewis - Black Jack | Table C7, pg. C-35

Soil testing results
USCS Class CH and OEH 2012 DSNR
USCS: Field Method

K-factor 0.015-0.020 Table C7, pg. C-35
Erodibility (K) Low Table 5.2, pg. 5-24
Critical velocity — Couch, Carpet 2.0 m/s Table 5.2, pg. 5-24
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Item Value Source

grass, Rhodes grass, etc

Critical velocity - Jute or coir

mesh 2.3 m/s Table 5.2, pg. 5-24

Critical velocity - gabions and
reno mattresses (0.17m thickness 3.5m/s Table 5.2, pg. 5-24
and 70-100mm aggregate size)

As a result of hydraulic calculations, it has been determined that the
reconstructed Blackjack Creek will be subject to velocities above the maximum
design flow velocity for grasses at certain chainages. Protective materials have
been incorporated into the detailed design to ensure that erosion is prevented at
chainages where vegetation alone will not sufficiently stabilise the channel. The
location of the varying protective materials is provided in the detailed design in
APPENDIX A and are summarised in Table 4.

Table 4 - Location of protective materials for length of Reconstruction

Design Chainages Velocities (m/s) Protective Material

0-775 <2.0 Grasses
800 - 1025 >2.0 and <2.3 Jute or coir mesh
1050 >2.3 and <3.5 Reno mattress
1075 - 1825 >2.0 and <2.3 Jute or coir mesh
1850 - 1875 >2.3 and <3.5 Reno mattress
1900 - 1950 >2.0 and <2.3 Jute or coir mesh

Incorporation of such protective materials into the Reconstruction, combined
with revegetation in accordance with the VMP, will result in the provision of a
stable channel which should not experience occurrences of scour and erosion.

During and upon completion of construction of the Reconstruction, suitable
erosion and sediment controls shall be installed and maintained in accordance
with an Erosion and Sediment Control Plan (ESCP) which should be prepared by
the construction contractor following the auspices of Managing Urban
Stormwater: Soils and Construction - the ‘Blue Book’ (NSW Landcom 2004).
This ESCP should include the following:

e Site map clearly identifying location of work compounds and stockpiles;
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e Erosion control practices including design criteria of structural measures
and details of monitoring and maintenance; and

e Sediment control practices, such a temporary sediment fencing, including
details of monitoring and maintenance.

The Blackjack Creek Riparian Corridor/Channel Reconstruction Detailed Design
(Constructive Solutions 2012) provides details such as:

e Extent of vegetation clearing and site disturbance;
e Proposed final site contours;
e Existing and proposed drainage pattern; and
¢ VMP mapping.
The provisions of the Detailed Design should be carefully considered in the ESCP.

As the Reconstruction alignment will intercept landholder constructed dams on
‘Balmoral’ and ‘Fermanagh’, GSC will investigate the provision of alternative
water sources for these properties, such as new dams or groundwater bores.
Investigations regarding this will be made as part of the
acquisition/compensation process associated with GSC’s acquisition of the
necessary land.

6.3 Soils and Geology

Wandobah Reserve has been the subject of extensive investigations to delineate
salinity levels, with the report Use of Geophysical Methods to Delineate Salt
Affected Areas for Channel Reconstruction in Wandobah Reserve Gunnedah,
NSW (Department of Infrastructure, Planning and Natural Resources 2003)
providing guidance as to where to locate the channel reconstruction in order to
avoid mobilising salt. The results of this report were used to guide the design of
the Reconstruction, with the channel alignment generally following areas
determined to have lower salinities.

The 2003 report determined that salinity decreases with depth throughout the
reserve. As part of a geomorphological assessment carried out in May 2012 and
in order to determine current surface salinities, additional soil testing was carried
out for the top 30cm of soil at the 19 boreholes which were drilled for the length
of the Reconstruction. As the majority of the 1999 samples occurred on the
western side of Wandobah Reserve or away from the current and proposed
channel alignment, many of the boreholes drilled in 2012 do not match those
sampled in 1999 for the 2003 report. However, for the purposes of a general
comparison, 1999 samples which occurred nearby those that occurred in 2012
revealed that, for the majority of the samples, salinity in the top 30cm had
decreased. Details of this comparison are provided in APPENDIX F.
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Soil profiling undertaken on soil cores collected as part of the geomorphological
assessment showed that the Reconstruction site is comprised of clays, with
some calcite located throughout. Laboratory analysis of soil samples showed that
salinities ranged from 0.50-7.30 Ece (dS/m) and 0.05-0.73 EC 1:5 (dS/m).
These soils profiles and the laboratory analysis of soil samples are provided in
APPENDIX G.

The Reconstruction will result in the disturbance of soil for the length of the
Reconstruction, with the following volumes derived from the design:

e 54,000m° cut;
e 30,500m?’ fill; and
e 10,000m? stripped topsoil.

These volumes indicate that approximately 23,500m> of cut will remain after fill
is used for construction of banks and mitre drains. This cut will be spread over
the floodplain surrounding the creek to a width of approximately 100m, resulting
in an approximate depth of 10cm. The stripped topsoil will be spread over a
similar area to facilitate revegetation.

As discussed above, salinity has been identified as an existing issue for
Wandobah Reserve and the Reconstruction may intercept saline soils as part of
the excavation, with the resultant cut volume being saline. It is considered,
however, that:

e Areas of high salinity will not be disturbed, with the design incorporating
the recommendations of the report Use of Geophysical Methods to
Delineate Salt Affected Areas for Channel Reconstruction in Wandobah
Reserve Gunnedah, NSW (Department of Infrastructure, Planning and
Natural Resources 2003) as to general channel location;

e It is likely that disturbed areas will have low salinity levels, as soil salinity
has previously been shown to decrease with depth and 2012 testing
indicated that surface salinity levels were generally lower than previously
recorded; and

e The anticipated low salinity levels of the disturbed soil will result in the
remaining cut which is to be spread over the floodplain also having low
salinity levels.

As such, while there is some potential for mobilisation of salt as a result of the
Reconstruction, it is considered that the Reconstruction has been designed so as
to limit the risk of mobilisation.

Staging of construction will aid in mitigating the impacts of soil disturbance, with
the disturbed area not to exceed an area greater than half the length and width
of the Reconstruction at any one time. Staging of construction will also allow for
staging of revegetation, as per the VMP, which will further aid in reducing
potential erosion and sediment impacts.
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During and upon completion of construction of the Reconstruction, suitable
erosion and sediment controls shall be installed and maintained in accordance
with an Erosion and Sediment Control Plan (ESCP) which should be prepared by
the construction contractor following the auspices of Managing Urban
Stormwater: Soils and Construction - the ‘Blue Book’ (NSW Landcom 2004).
This ESCP should include the following:

e Site map clearly identifying location of work compounds and stockpiles;

e Erosion control practices including design criteria of structural measures
and details of monitoring and maintenance; and

e Sediment control practices, such a temporary sediment fencing, including
details of monitoring and maintenance.

The Blackjack Creek Riparian Corridor/Channel Reconstruction Detailed Design
(Constructive Solutions 2012) provides details such as:

e Extent of vegetation clearing and site disturbance;
e Proposed final site contours;

e Existing and proposed drainage pattern; and

e VMP mapping.

The provisions of the Detailed Design should be carefully considered in the ESCP.

6.4 Noise and Vibration

Following the NSW Industrial Noise Policy (Office of Environment and Heritage
2000), the residential area adjoining Wandobah Reserve can be classified as
suburban, as it is an area that has local traffic with characteristically intermittent
traffic flows, or with some commerce or industry. The NSW Industrial Noise
Policy provides the following recommended maximum noise levels from
industrial sources for suburban residences:

e Day - 60dB(A);
e Evening - 50dB(A); and
e Night - 45dB(A).

Receptor distance varies along the length of the Reconstruction site from a
minimum of 100m to distances greater than 300m. Residences situated between
Kilcoy Street and McAndrew Park are the closest sensitive receptors at a
minimum distance of 110m, with the cemetery being located 100m from the
Reconstruction site. Assuming that the daytime operation of an excavator results
in the generation of 104dB(A) at the source, the inverse distance law can be
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used to calculate anticipated noise levels at receptors of varying distances. Table
5 provides anticipated noise levels at various distances.

Table 5 — Anticipated noise levels at varying distances

Distance Noise Level dB(A)

100m 64
110m 63
120m 62
130m 61
150m 60
180m 58

The majority of residences located along Wandobah Road are located at
distances of 150m or greater from the Reconstruction site and are not
considered likely to experience noise levels above the recommended maximum.
However, residences located between Kilcoy Street and McAndrew Park are
closer to the Reconstruction site and may experience noise at levels above the
recommended maximum. The cemetery in Memorial Park may also experience
exceedances.

Given the relatively short duration of construction, it is anticipated that the
exceedances identified above can be mitigated by the following:

Undertaking construction between the hours of 7am to 6pm Monday to
Friday and 8am to 1pm Saturday;

Notifying affected residences prior to undertaking any activities which
produce high noise levels (e.g. channel excavation);

Ensuring vehicles and machinery are not left idling for long periods of
time;

Fitting of residential class mufflers to all machinery; and

Regular servicing of vehicles and machinery in accordance with
manufacturer specifications.
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6.5 Traffic and Transport

The Reconstruction is likely to result in some traffic and transport impacts as a
result of the need to use Wandobah Road to access the Reconstruction site, such
as movement of machinery along Wandobah Road and use of Wandobah Road
for site access by construction personnel. It is anticipated that these impacts
would be relatively short in duration and not affect the overall traffic flow and
function of Wandobah Road.

In order to mitigate any potential impacts on traffic and transport, the following
measures are recommended:

e Implementation of suitable traffic control procedures to prevent
unnecessary traffic impacts and related road safety issues;

e Sighage in accordance with GSC’'s Workplace Health and Safety
requirements informing passers-by of the construction works; and

e Ensuring, where possible, that transport of heavy machinery, construction
equipment, and other construction items is conducted outside of peak flow
times (i.e. 8am-9.30am and 4pm-6pm).

6.6 Flora

A specialist ecological assessment of the site was undertaken in accordance with
OEH’s Environmental Impact Assessment requirements. These requirements can
be found in Attachment 1 of the OEH/EPA response provided in APPENDIX B.
The specialist ecological assessment is provided in APPENDIX H.

The ecological assessment concluded that:

e The Study Area has been extensively modified (vegetation clearing and
levee construction), disturbed (weed encroachment, rubbish dumping, and
garden clipping disposal), and cleared within the southern extent for
cropped paddocks

e 111 species of vascular flora from 37 families were recorded in the Study
Area during the field survey;

e Of these, 60 species are non-native, including 6 species of listed Noxious
Weeds of which one species is a Weed of National Significance;

e No threatened flora, populations, or endangered ecological communities
listed under the Threatened Species Conservation (TSC) or Environment
Protection and Biodiversity Conservation (EPBC) Acts were recorded in the
Study Area;

e The Reconstruction will result in the removal of 30-37 identified habitat
trees with medium and high habitat values, which are considered to be a
declining and rare resource within the landscape; and
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e The Reconstruction will result in the removal of additional non-hollow
bearing trees and shrubs within the impact footprint that, while planted,
still provide valuable habitat and flowering resources for threatened fauna.

The following mitigation measures were recommended as a result of the
ecological assessment:

e Areas of vegetation to be cleared should be clearly marked with high
visibility tape to ensure that accidental clearing does not occur;

e Tree clearing should be undertaken with care, in accordance with details
provided in Section 6.7;

e Best practice weed management practices should be in place to prevent
the transfer of weed seeds and vegetative materials, including storage of
plant in weed-free areas and appropriate wash-down and maintenance of
plant, with all measures to be implemented prior to commencement of
construction and maintained throughout the duration of construction and
site stabilisation;

e Any herbicides used should be waterway friendly, as per Department of
Primary Industries guidelines;

e An Erosion and Sediment Control Plan should be implemented and
maintained for the duration of construction and site stabilisation;

e Progressive rehabilitation of the Study Area upon completion of
construction of each section;

e Retention of top soil in order to maintain a viable seed bank, with topsoil
to be used in rehabilitation. Soil should be respread as soon as possible
after excavation in order to maximise fertility, seed viability and microbial
activity;

e Exposed ground should be sprayed with native grass seeds, as per the
Vegetation Management Plan (VMP); and

e Rehabilitation of the creek in accordance with the VMP, with preference
given to Koala feed tree species.

A VMP for the Reconstruction can be found in APPENDIX I.

6.7 Fauna

A specialist ecological assessment of the site was undertaken in accordance with
OEH’s Environmental Impact Assessment requirements. These requirements can
be found in Attachment 1 of the OEH/EPA response provided in APPENDIX B.
The specialist ecological assessment is provided in APPENDIX H.

The ecological assessment concluded that:

e 61 species of terrestrial fauna from 31 families were recorded in the Study
Area during the field survey;
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The abundance of honeyeaters recorded during the field survey is likely to
be a result of the flowering resources in the Study Area at the time;

No amphibians were heard calling or detected in Blackjack Creek. This
may be an indication of unsuitable creek conditions for amphibian habitat;

It is considered likely that further species of fauna may occur in the Study
Area as a result of the habitat present, however they were not detected
during the field surveys;

Three species of threatened fauna were recorded in the Study Area,
including the Koala (TSC and EPBC Acts), Little Lorikeet (TSC Act) and
Grey-headed Flying Fox (TSC and EPBC Acts);

Hollow dependent threatened microbats and threatened owls (Masked Owl
and Barking Owl) are assumed to be present in the Study Area based on
the variety and number of suitable hollows present;

The Study Area is considered to be a ‘High Use Activity’ area for Koalas
(TSC and EPBC Acts) with evidence of Koala use at 22 of the 37 trees
within the impact footprint of the Reconstruction. This is a density of 59%
as per the Spot Assessment Technique, with one mature male Koala
recorded in the Cemetery adjacent to the Study Area;

The Reconstruction will result in the removal of 30-37 identified habitat
trees with medium and high habitat values, which are considered to be a
declining and rare resource within the landscape;

The Reconstruction will result in the removal of additional non-hollow
bearing trees and shrubs within the impact footprint that, while planted,
still provide valuable habitat and flowering resources for threatened
fauna;

The Koala would be significantly affected by the Reconstruction as it will
have a significant impact on Core Koala Habitat; and

No other threatened fauna species will be significantly affected by the
Reconstruction.

As the Reconstruction will significantly affect Core Koala Habitat, a Species
Impact Statement is being prepared and the Reconstruction will be referred to
the Federal Environment Minister through the Department of Sustainability,

Enviro

nment, Water, Population and Communities (DSEWPAC).

The following mitigation measures were recommended as a result of the
ecological assessment:

A Koala Plan of Management should be prepared and rehabilitation should
include proposals to enhance and expand Core Koala Habitat, with
direction on successful revegetation for the Koala in the Gunnedah area to
be drawn from Crowther et al. 2010;
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e Prior to any tree clearing, care should be taken to identify nests and/or
roosting sites and/or threatened species, including:

o A pre-clearing check of hollow bearing trees in the impact footprint
to identify breeding sites of threatened species;

o Inspection of trees prior to pushing or felling to ensure nests are
vacant, with pushing or felling to occur immediately after
inspection;

o If a bird is present in a nest, trees surrounding it should be cleared
first to encourage dispersement. If the bird is nestling, all feasible
measures should be taken to collect the bird and remove it to a
safe location, including contacting local WIRES representatives; and

o Thorough inspection of all trees to be trimmed or removed for the
presence of Koalas or other fauna immediately prior to clearance;

o Felled trees should be left on site overnight to allow any remaining
fauna to disperse;

o Logs with hollows from felled trees may be scattered throughout
the Reconstruction site to provide additional habitat;

e Construction works should occur outside the spring breeding period for
most hollow dependent fauna and outside the Rainbow Bee-eater breeding
season between November and January;

e All food scraps and rubbish are to be appropriately disposed of in sealed
receptacles to prevent the provision of forage habitat for foxes, rats, dogs
and cats;

e Any herbicides used should be waterway friendly, as per Department of
Primary Industries guidelines;

e An Erosion and Sediment Control Plan should be implemented and
maintained for the duration of construction and site stabilisation;

e Replication of a natural riparian system in the restored areas through
implementation of creek meandering, varying widths, and pool and riffle
sequences should be implemented throughout the Reconstruction; and

e The following Biodiversity Offsets should be implemented:

o Habitat values of hollow bearing trees are to be replaced at a 1:1
ratio with nest boxes suitable for large owls, rosella/grass parrots,
Brown Treecreepers and microbats. These nest boxes:
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= Are to be maintained until plantings reach a suitable size;

= Should be placed in adjacent appropriate habitat as identified
in consultation with the National Parks and Wildlife Service;

o Primary feed trees for Koala in the Gunnedah locality should be
planted at a ratio of 1:10, with plantings aimed at linking existing
remnant vegetation through the use of corridors, in partnership
with existing recovery plans and Namoi revegetation programs;

o Impacted vegetation of the Poplar Box grassy woodland or Box-
Gum Woodland communities should be offset with plantings at a
1:1 ratio; and

e Rehabilitation of disturbed areas within the Study Area in accordance with
the VMP, with preference to be given to Koala feed tree species.

The Reconstruction will be referred to the DSEWPAC as a result of the significant
impact to Core Koala Habitat, with DSEWPAC determination and
recommendations to be incorporated into the final REF.

6.8 Heritage

A search of the Aboriginal Heritage Information Management System (AHIMS)
dated 23 April 2012 showed that there are no Aboriginal sites or places located
in or near the Reconstruction site. A copy of the AHIMS search can be found in
APPENDIX J. Several site features result in the consideration that it is highly
unlikely that any Aboriginal objects or places would be found within the
Reconstruction site. These include:

e The highly modified nature of the Reconstruction site, particularly through
the southern extent where cultivation and grazing has previously
disturbed the soil;

e The highly disturbed nature of the Reconstruction site, with historical
flooding events previously disturbing the soil; and

e The presence of a permanent water source (the Namoi River) to the north
of the Reconstruction site, with the ephemeral nature of Blackjack Creek
being less suitable for utilisation.

Although the due diligence process has been followed, there is still some
potential for objects of Aboriginal cultural heritage significance to be found
during construction. In order to mitigate this, the following measures are
recommended:

e Establishment of ‘no-go’ areas for all non-essential construction areas,
with no excavation to occur outside the proposed reconstruction;
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e Ensure construction staff are made aware of the potential for objects of
Aboriginal cultural heritage significance to occur on site as part of the site
induction process;

e Minimise, where possible, vehicle access to the site, with works
compounds, parking areas, and stockpiling areas to be clearly designated;
and

e If any objects of potential Aboriginal cultural heritage significance are
found during the disturbance of soil, work must cease immediately and
OEH should be notified. The relevant Aboriginal Heritage Planning Officer
for Gunnedah is located in Dubbo. Contact details can be found at
http://www.environment.nsw.gov.au/contact/Dubbo.htm.

With regards to European heritage, a search of the New South Wales heritage
register identified one heritage item for the Gunnedah Shire Council Local
Government Area (LGA). This item is the Gunnedah Railway Station Group,
which is not located within the Reconstruction site and will not be impacted by
the Reconstruction. It is noted that, given the historical patterns of European
settlement within the Gunnedah region, there is some potential for remnants of
original farm houses, watering points such as windmills, or other agriculturally-
related artefacts to occur which could potentially be disturbed by construction of
the Reconstruction. However, it is considered that, given the well-represented
nature of such artefacts throughout Gunnedah and other LGAs, any disturbance
of such items as a result of the Reconstruction will not result in a significant
negative impact to European heritage values in Gunnedah.

6.9 Chemical and Hazardous Substance Management

Although it is anticipated that the majority of materials used in the construction
of the Reconstruction will be benign in nature (such as soil and vegetation),
there is some potential for the use of chemicals or hazardous substances on site
(such as herbicides for weed control). As such, the following mitigation measures
should be implemented:

e Using any chemicals or hazardous substances on site in accordance with
safe handling practices, including provisions of any relevant Safety Data
Sheets;

e Storage of any chemicals or hazardous substances on site in accordance
with safe handling practices, including being stored in a bunded area and
being removed from site when not in use;

e Ensuring that a chemical spill kit is kept on site at all times; and

e Locating any works compound for the purpose of chemical or hazardous
substance storage, refuelling, parking of machinery, and stockpiling
construction materials at least 40m from any drainage lines including
Blackjack Creek.
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6.10 Contaminated Land

No contamination issues were identified during site inspections, and groundwater
and soil testing, nor were any records of contamination located in GSC records.
However, there is some anecdotal evidence that car bodies were buried in
‘Balmoral’ as a stabilisation measure in the 1990's. If the proposed
reconstruction encounters these car bodies, appropriate soil testing should be
undertaken to ascertain the presence of any contamination and, if present,
appropriate remediation should be undertaken.

Monitoring of the piezometers, as outlined in Section 6.2, will facilitate in the
detection and remediation of any contamination should it occur.

6.11 Visual Impacts

It is considered likely that there will be some negative impacts on visual amenity
of the Reconstruction site during construction, as materials for construction,
works compounds and vehicles and machinery will be present on the site during
construction.

Visual amenity impact will be experienced by people travelling along the Oxley
Highway, residents living or driving along Wandobah Road, and any persons
visiting the Gunnedah Cemetery. People travelling along the Oxley Highway will
be subject to visual amenity impact for a short period of time only as they pass
by. People living and/or travelling along Wandobah Road will be subject to a
higher level of visual amenity impact; however those living at the northern end
of Wandobah Road will be mitigated slightly by the extensive nature of the
vegetation present at the northern end of Wandobah Reserve.

People visiting the cemetery will be subject to visual amenity impacts, with very
little vegetation present to act as a screen from visual impacts.

While negative impacts will occur as a result of construction, it is considered that
the completed reconstruction will provide for positive visual amenity impacts,
with the improved channel and associated revegetation being more visually
pleasing than the current degraded stream. It is hoped that by improving the
visual amenity of Wandobah Reserve, the ongoing dumping of waste in the
Reserve by local residents will cease, thus providing additional amenity
improvements.

In order to mitigate any negative visual impacts the Reconstruction may have,
the following measures are recommended:

e Locating stockpiles and works compounds, where possible, in areas away
from roads and out of the line of sight of any nearby residents or passers-
by. This could include the utilisation of the nearby GSC depot as a works
compound and stockpiling area in order to limit the storage of items on
the Reconstruction site;
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¢ Removing vehicles and machinery from site when not in use, with the
nearby GSC depot to act as a base for these;

¢ Implementing and maintaining appropriate erosion and sediment control
in accordance with the ESCP; and

e Carrying out revegetation in accordance with the PVP.

6.12 Social Impacts

The Reconstruction may have some negative impacts on social values during
construction, with limited access to Wandobah Reserve, visual impacts as
described in Section 6.11, and some traffic and transport impacts as described in
Section 6.5. It is anticipated that the mitigation measures provided in the
relevant sections will address these impacts.

The Reconstruction will have some significant positive impacts on social values.
By providing adequate flood mitigation, the negative impacts of flooding on
currently flood-liable properties and their residents will be significantly improved.
The extensive revegetation of the Reconstruction length, as provided for in the
Vegetation Management Plan, will improve the visual amenity of the
Reconstruction site. Additionally, there is potential for the community to be
involved in site revegetation, thus contributing to community values and
increasing community ‘ownership’ of the site.

Wandobah Reserve is currently utilised by some members of the community as a
waste dumping zone, with a broad array of wastes (including household waste,
used nappies, broken equipment such as strollers, used tyres, and dead animals)
frequently encountered by GSC staff during routine maintenance activities. It is
anticipated that the limiting of access to the site during construction, combined
with the improved visual amenity of the site once revegetation is successfully
established, will result in decreased instances of waste dumping as community
‘ownership’ of Wandobah Reserve increases. However, this cannot be
guaranteed and GSC should continue to educate residents as to the appropriate
methods of waste disposal.

The impact upon the landholders of ‘Balmoral’ and ‘Fermanagh’ can be
considered to be negative, in that a portion of land which may previously have
been used for agricultural purposes will no longer be available for such activities;
however GSC will be required to adequately compensate the landholders for the
acquisition of any required land. This will include the provision of suitable
replacement water sources for the farm dams which are intercepted by the
Reconstruction alignment, as previously discussed.

The New South Wales government, through agencies such as the Namoi CMA,
have been encouraging landholders to improve riparian areas on private land for
some time in order to combat environmental issues such as erosion, salinity and
loss of biodiversity. The Reconstruction may provide further benefits for the
remaining surrounding private land as a result of the improved environmental
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function of the riparian corridor, such as improved soil structure and increased
organic matter content. This represents a significant positive benefit for the
landholders, with no requirement for any direct capital contribution from these
landholders.

In order to minimise the social impact that the Reconstruction will have, the
following measures are recommended:

e Provision of notification to residents of anticipated commencement and
completion dates for the Reconstruction, via a letterbox drop and/or
advertising in the local newspaper;

e Maintaining a project webpage linked to the GSC website in order to
provide the community with ongoing progress updates for the
Reconstruction;

e Ensuring that GSC administration staff are aware that any queries or
concerns relating to the Reconstruction should be directed to the GSC
project manager; and

e Ensuring that the GSC project manager, or their representative, respond
to any such queries or concerns appropriately and within a reasonable
timeframe.

6.13 Safety

There is some potential for safety issues to arise during the construction of the
Reconstruction, particularly with regards to the operation of heavy machinery
and the felling of trees. GSC is required to consider the safety of any members
of staff, contractors, or the public who may come into contact with any activities
associated with the Reconstruction.

In order to mitigate any safety issues, the following measures should be
implemented:

e Inducting all site staff and contractors, with a site induction to cover all
relevant aspects of Workplace Health and Safety, including emergency
procedures;

e Ensuring all staff and contractors are appropriately trained, with heavy
vehicles and machinery only to be operated by qualified personnel; and

e Installing and maintaining adequate safety measures, for the duration of
the construction, in accordance with Workplace Health and Safety laws
and regulations.
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6.14 Electricity Use and Greenhouse Gas Emissions

The ongoing operation of the Reconstruction, once constructed, will not use
electricity nor generate Greenhouse Gas (GHG) emissions as it will be an entirely
natural environmental system. While GSC is under no obligation to offset the
small volume of Greenhouse Gas (GHG) emissions that will be generated by the
Reconstruction, comparing the potential GHG emissions to those of an average
car provides an indicator of the potential impact the Reconstruction will have
with regards to GHG generation.

The average car generates 5.2 tonnes of carbon dioxide equivalent (CO,-e) per
annum. Operation of a diesel powered excavator (or similar equipment such as
front-end loader or back-hoe) using 20L per hour for 8 hours per day for three
weeks for channel excavation would generate 6.967 tonnes of carbon dioxide
equivalent (CO,-e). Operation of a tip truck for the movement of soil from cut
areas to fill areas using 10L per hour for 4 hours per day for three weeks would
generate 1.36 tonnes CO,-e (Carbon Neutral 2012).

These figures will vary based on machinery used and total construction time;
however, from the above preliminary calculations, the construction of the
Reconstruction is anticipated to generate slightly more GHG emissions than one
average car.

While it is considered that the extensive revegetation proposed will adequately
offset any emissions generated, the following additional measures are
recommended:

e Regular servicing of vehicles and machinery in accordance with
manufacturer specifications; and

e Ensuring vehicles and machinery are not left idling for extended periods of
time.

6.15 Resource and Waste Management

The Reconstruction will not use materials or resource which are, or are likely to
become, short in supply with the majority of materials required for construction
being benign in nature and readily available.

All disturbed soil will be used on site, with stripped topsoil to be stockpiled for
revegetation, and excavated soils from cut areas to be used as fill where
required. Any additional soil will be evenly distributed across the Reconstruction
site.

Rock for channel stabilisation is readily available from commercial suppliers, with
quarries in the New England-North West region having the capability to supply
appropriate materials for this purpose.
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Seeds and/or plants for revegetation purposes will be sourced locally, where
possible, to ensure provenance. Species listed in the VMP are considered to be
common and readily available.

Any other additional wastes which may be generated by the Reconstruction will
be disposed of at the nearest Waste Management Facility, with recycling to be
utilised where possible.

6.16 Cumulative Impacts

Currently there are no developments proposed which will generate or contribute
additional water volumes for Blackjack Creek to convey. However, the area is
zoned to allow for future residential development, with residential development
such as the Mornington Heights subdivision having occurred recently. As
Wandobah Reserve is zoned for public recreation and environmental protection,
it is anticipated that the revegetation which will occur as part of the
Reconstruction will contribute to mitigating the cumulative impacts of vegetation
clearing in the surrounding area.

Should any future residential or other development be proposed which will
generate or contribute additional storm water volumes for Blackjack Creek to
convey, careful consideration should be given by the proponent to volumetric
run-off calculations and appropriate on-site stormwater management to ensure
that any such contributions arising from the development do not significantly
impact on the carrying capacity of Blackjack Creek during flood conditions.

6.17 Summary of Mitigation Measures
Category Mitigation Measure

Air e Staged clearing of vegetation ahead of construction to
minimise area of exposed soil;

e Regular watering of areas of active construction and exposed
soil;

e Establishing appropriate vegetative cover over disturbed
areas following channel reconstruction in accordance with
Reconstruction Vegetation Plan;

e Assessment of daily meteorological conditions to ensure that
any dust generating activities are halted during unfavourable
conditions;

e Regular servicing of vehicles and machinery in accordance
with manufacturer specifications; and

e Ensuring vehicles are not left idling for extended periods of
time.

Water e Construction according to design;
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Category Mitigation Measure

e Groundwater Monitoring Plan;
e Installation of protective materials according to design; and

e Erosion and Sediment Control Plan.

Soils and Geology e Erosion and Sediment Control Plan; and

e Vegetation Management Plan.

Noise and e Undertaking construction between the hours of 7am-6pm
Vibration Monday to Friday and 8am-1pm on Saturday;

e Notifying affected residents prior to undertaking any
activities which produce high noise levels;

e Ensuring vehicles are not left idling for extended periods of
time;

e Fitting of residential class mufflers to all vehicles and
machinery, where possible; and

e Regular servicing of vehicles and machinery in accordance
with manufacturer specifications.

Traffic and e Implementation of suitable traffic control procedures to
Transport prevent unnecessary traffic impacts and related road safety
issues;

e Signage in accordance with GSC Workplace Health and
Safety requirements informing passers-by of the construction
works; and

e Ensuring, where possible, that transport of heavy machinery,
construction equipment and other construction items is
conducted outside of peak flow times.

Flora e Areas of vegetation to be cleared should be clearly marked
with high visibility tape to ensure that accidental clearing
does not occur;

e Tree clearing should be undertaken with care, in accordance
with details provided in Section 6.7;

e Best practice weed management practices should be in place
to prevent the transfer of weed seeds and vegetative
materials, with all measures to be implemented prior to
commencement of construction and maintained throughout
the duration of construction and site stabilisation;

e Any herbicides used should be waterway friendly, as per
Department of Primary Industries guidelines;

e An Erosion and Sediment Control Plan should be
implemented and maintained for the duration of construction
and site stabilisation;

e Progressive rehabilitation of the Study Area upon completion
of construction of each section;

e Retention of top soil in order to maintain a viable seed bank,
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Category Mitigation Measure

with topsoil to be used in rehabilitation. Soil should be
respread as soon as possible after excavation in order to
maximise fertility, seed viability and microbial activity;

e Exposed ground should be sprayed with native grass seeds,
as per the Vegetation Management Plan; and

e Rehabilitation of the creek in accordance with the Vegetation
Management Plan, with preference to be given to Koala feed
tree species.

Fauna e A Koala Plan of Management should be prepared and
rehabilitation should include proposals to enhance and
expand Core Koala Habitat, with direction on successful
revegetation for the Koala in the Gunnedah area to be drawn
from Crowther et al. 2010;

e Prior to any tree clearing, care should be taken to identify
nests and/or roosting sites and/or threatened species,
including:

o A pre-clearing check of hollow bearing trees in the
impact footprint to identify breeding sites of
threatened species;

o Inspection of trees prior to pushing or felling to
ensure nests are vacant, with pushing or felling to
occur immediately after inspection;

o If a bird is present in a nest, trees surrounding it
should be cleared first to encourage dispersement. If
the bird is nestling, all feasible measures should be
taken to collect the bird and remove it to a safe
location, including contacting local WIRES
representatives; and

o Thorough inspection of all trees to be trimmed or
removed for the presence of Koalas or other fauna
immediately prior to clearance;

o Logs with hollows from felled trees may be scattered
throughout the Reconstruction site to provide
additional habitat;

e Construction works should occur outside the spring breeding
period for most hollow dependent fauna and outside the
Rainbow Bee-eater breeding season between November and
January;

e All food scraps and rubbish are to be appropriately disposed
of in sealed receptacles to prevent the provision of forage
habitat for foxes, rats, dogs and cats;

e Any herbicides used should be waterway friendly, as per
Department of Primary Industries guidelines;

e An FErosion and Sediment Control Plan should be
implemented and maintained for the duration of construction
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Mitigation Measure

and site stabilisation;

Replication of a natural riparian system in the restored areas
through implementation of creek meandering, varying
widths, and pool and riffle sequences should be implemented
throughout the Reconstruction; and

The following Biodiversity Offsets should be implemented:

o Habitat values of hollow bearing trees are to be
replaced at a 1:1 ratio with nest boxes suitable for
large owls, rosella/grass parrots, Brown Treecreepers
and microbats. These nest boxes:

= Are to be maintained until plantings reach a
suitable size;

= Should be placed in adjacent appropriate
habitat as identified in consultation with the
National Parks and Wildlife Service;

o Primary feed trees for Koala in the Gunnedah locality
should be planted at a ratio of 1:10, with plantings
aimed at linking existing remnant vegetation through
the use of corridors, in partnership with existing
recovery plans and Namoi revegetation programs;

o Impacted vegetation of the Poplar Box grassy
woodland or Box-Gum Woodland communities should
be offset with plantings at a 1:1 ratio; and

Rehabilitation of disturbed areas within the Study Area in
accordance with the VMP, with preference to be given to
Koala feed tree species.

Heritage

Establishment of ‘no go’ areas for all non-essential
construction areas, with no excavation to occur outside the
propped reconstruction;

Ensuring construction staff or contractors are made aware of
potential for objects of Aboriginal cultural heritage
significance to occur on site as part of the site induction
process;

Minimise, where possible, vehicle access to the site, with
works compound, parking areas and stockpiling areas to be
clearly designated; and

If any objects of potential Aboriginal cultural heritage
significance are found during soil disturbance, work must
cease immediately and the OEH Aboriginal Heritage Planning
Officer at Dubbo must be contacted.

Chemical and

Using any chemical or hazardous substance on site in

Hazardous accordance with safe handling practices, including provisions
Substance of any relevant Material Safety Data Sheets;

Management Storage of any chemicals or hazardous substances in

accordance with safe handling practices, including being
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Mitigation Measure

stored in a bunded area and removed from site when not in
use;

Ensuring that a chemical spill kit is kept on site at all times;
and

Locating any works compound at least 40m from any
drainage line, including Blackjack Creek.

Contaminated
Land

If potential contamination is encountered during
construction, undertake appropriate testing and remediation,
as necessary

Visual Impacts

Locating stockpiles and works compounds, where possible, in
areas away from roads and out of the line of sight of any
nearby residents or passers-by;

Removing vehicles and machinery from site when not in use;

Implementing and maintaining appropriate erosion and
sediment control in accordance with Erosion and Sediment
Control Plan; and

Carrying out revegetation in accordance with Vegetation
Management Plan.

Social Impacts

Provision of notification to residents of anticipated
commencement and completion dates for the Reconstruction,
via a letterbox drop and/or advertising in the local
newspaper;

Maintaining a project webpage linked to the GSC website in
order to provide the community with ongoing progress
updates for the Reconstruction;

Ensuring that GSC administration staff are aware that any
queries or concerns relating to the Reconstruction should be
directed to the GSC project manager; and

Ensuring that the GSC project manager, or their
representative, respond to any such queries or concerns
appropriately and within a reasonable timeframe.

Safety

Inducting all site staff and contractors, with site induction to
cover all relevant aspects of Workplace Health and Safety,
including emergency procedures;

Ensuring all staff and contractors are appropriately trained,
with heavy vehicles and machinery only to be operated by
qualified personnel; and

Installing and maintaining adequate safety measures for the
duration of the construction, in accordance with Workplace
Health and Safety laws and regulations.

Electricity Usage
and Greenhouse

Regular servicing of vehicles and machinery in accordance
with manufacturer specifications;
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Gas Emissions

Ensuring vehicles are not left idling for extended periods of
time; and

Undertaking revegetation in accordance with Vegetation
Management Plan.

Resource and
Waste
Management

All disturbed soil is to be used on site, with stripped topsoil
to be stockpiled for revegetation and excavated soil used as
fill where required. Any additional soil will be evenly
distributed across the site;

Seeds and/or plants for revegetation will be sourced locally,
where possible, to ensure provenance; and

Any additional wastes generated will be disposed of at the
nearest Waste Management Facility, with recycling to occur if
possible.

Cumulative
Impacts

Any future developments should consider the contribution of
the development to stormwater volumes being handled by
Blackjack Creek, with provision of adequate management
measures to prevent any reduction in the carrying capacity
of Blackjack Creek
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7.New South Wales EP&A Act 1979 - Part 5

Considerations

As part of its obligations under Section 111 of the Environmental Planning and
Assessment Act 1979 GSC is required to take into account, to the fullest extent
possible, all matters likely to affect the environment as listed in Clause 228 of
the Environmental Planning and Assessment Regulation 2000. The Clause 228
factors are listed in items A to P below.

For the purpose of this report the following abbreviations shall apply:

na - not applicable

nil no impact

-ve negative impact
+ve - positive impact

For each of the descriptive factors that follow, the most appropriate of the
aforementioned abbreviations shall be highlighted.

A) Any environmental impact on a community?

na nil -ve | +ve

Comments:

The Reconstruction will have a positive environmental impact on the Gunnedah
community, particularly residents along and near Wandobah Road, as it will
provide for improved flood mitigation, improved visual amenity for Wandobah
Reserve and the private properties, improved utilisation of the riparian corridor
by local fauna and, potentially, improved community ownership of the site.

The short-term construction impacts identified in this REF can be addressed

through application of the mitigation measures proposed, with the long-term
benefits considered to outweigh the short-term impacts.

B) Any transformation of a locality?

na nil -ve | +ve

Comments:

The Reconstruction will transform the locality in a positive manner by providing
for a fully vegetated riparian corridor which will improve fauna utilisation of the
site, reduce flooding impacts on adjacent properties, and improve the visual
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amenity of the site. This will include the establishment of vegetation in
accordance with the Vegetation Management Plan that will enhance the natural
nature of the site and complement revegetation works undertaken to date in
Wandobah Reserve.

Additionally, it is anticipated that associated increases in community ownership
of the site may assist in reducing instances of waste dumping.

C) Any environmental impact on the ecosystems of the locality?

na nil -ve | +ve

Comments:

Several large hollow-bearing trees will be removed as part of the Reconstruction,
thus impacting negatively on the terrestrial ecosystem in the short-term;
however the provision of nesting boxes and extensive revegetation of the site
will result in improved habitat outcomes in the long-term. Revegetation using
appropriate local species will facilitate future utilisation of the site by fauna
species which may be experiencing habitat decline.

Due to the ephemeral nature of Blackjack Creek, the groundwater investigations
which were incorporated into the design, and the proposed mitigation measures,
it is considered that the Reconstruction will nhot have any negative impacts on
ground or surface water ecosystems in the locality.

D) Any reduction of the aesthetic, recreational, scientific, or other
environmental quality or value of a locality?

na nil -ve | +ve

Comments:

The Reconstruction will have a positive impact on the aesthetic and recreational
qualities of Wandobah Reserve and the upstream private properties by providing
a fully functioning riparian corridor which is far more visually pleasing than the
current degraded channel.

The installation of the piezometers and the proposed groundwater monitoring
program will enhance scientific knowledge regarding groundwater tables and
salinity levels in the Wandobah Reserve area.

E) Any effect on a locality, place or building having aesthetic,
anthropological, archaeological, architectural, cultural, historic,
scientific, or social significance or other special value for present or
future generations?
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na nil -ve | +ve

Comments:

The Reconstruction will significantly improve the aesthetic and social values of
the locality by providing a fully vegetated riparian corridor and by reducing the
impacts of flooding on adjacent properties. The Reconstruction site does not
have any archaeological, architectural, cultural, historic or scientific significance.

F) Any impact on the habitat of protected fauna?

na nil -ve | +ve

Comments:

The Reconstruction will result in the removal of trees which are considered to be
Core Koala Habitat. Koalas are a threatened species which is protected under
both the State TSC Act and the Commonwealth EPBC Act. As this impact is
considered significant, a Species Impact Statement is being prepared and the
Reconstruction is being referred to DSEWPAC.

Mitigation measures are proposed in Section 6.7 of this REF.

G) Any endangering of any species of animal or plant or other forms of
life, whether living on land, in water, or in the air?

na nil -ve | +ve

Comments:

No species of animal or plant or other forms of life will be significantly
endangered by the Reconstruction, with appropriate mitigation measures
proposed to ensure that terrestrial fauna vacate vegetation prior to felling and
that the Reconstruction site is revegetated with locally common species.

The protective measures proposed for installation as part of the Reconstruction
to ensure that scouring and erosion do not occur will mitigate the impact that
sediment loads are currently having on Blackjack Creek, potentially improving
the habitat potential of the creek for aquatic flora and fauna.

H) Any long term effects on the environment?

na nil -ve | +ve

Comments:
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The Reconstruction will result in a long-term positive improvement to the
environment, with the establishment of a stable channel with a vegetated
riparian corridor providing for a greater range of habitat for local fauna, greater
connectivity of Wandobah Reserve with nearby bushland, improvements in soil
salinity and erosion, and potential improvements in community ownership of the
site, thus reducing the prevalence of illegal rubbish dumping within the Reserve.

These improvements will be in addition to the positive impact of mitigating the
flood impacts for the Blackjack Creek catchment.

I) Any degradation of the quality of the environment?

na nil -ve | +ve

Comments:

There will be some negative impacts to the quality of the environment during
construction, with many of being addressed through the proposed mitigation
measures. However once the Reconstruction is finished, including site
stabilisation and establishment of revegetation, the improved riparian corridor
will provide for a positive improvement in the quality of the environment, with a
greater range of habitat for local fauna, greater connectivity of Wandobah
Reserve to nearby bushland, and improvements with regards to salinity and
erosion.

J) Any risk to the safety of the environment?

na nil -ve | +ve

Comments:

There is some potential for negative impacts to the safety of the environment as
a result of construction, with salt mobilisation within the creek and erosion and
sedimentation issues being the main concerns. The current condition of
Blackjack Creek is subject to erosion and it is considered that the measures
provided in the REF and design will provide for the stabilisation of this, thus
negating any scour and erosion impacts.

While salinity may be mobilised in the short-term during construction, provision
of an improved channel may assist in lowering site salinities as water will no
longer pool throughout Wandobah Reserve following rainfall events, and
revegetation may assist in reducing salinities, with deep-rooted plants assisting
in drawing the water table, and thus the salt layer, deeper.
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K) Any reduction in the range of beneficial uses of the environment?

na nil -ve | +ve

Comments:

There will be no reduction in the range of beneficial uses of the environment,
with Wandobah Reserve still acting as a recreational reserve for community use.
Although the riparian corridor will reclaim land through the two private
properties which have been used for agricultural production, the environmental
benefits provided by the riparian corridor are anticipated to improve the
environmental quality of the adjacent land.

L) Any polilution of the environment?

na nil -ve | +ve

Comments:

While salinity may be mobilised in the short-term during construction, provision
of an improved channel may assist in lowering site salinities as water will no
longer pool throughout Wandobah Reserve following rainfall events, and
revegetation may assist in reducing salinities, with deep-rooted plants assisting
in drawing the water table, and thus the salt layer, deeper.

In addition, it is hoped that the Reconstruction will improve community
ownership of the site, potentially through community involvement in the
revegetation process, and result in less occurrences of waste dumping within
Wandobah Reserve.

M) Any environmental problems associated with the disposal of waste?

na nil -ve | +ve

Comments:

The Reconstruction will not result in the generation of large volumes of waste
which will require disposal, with excess soil to be spread over the site and any
additional site wastes to be disposed of accordingly at the nearest Waste
Management Facility, as per Section 6.15.

N) Any increased demands on resources (natural or otherwise) that
are, or are likely to become, short in supply?

na nil -ve | +ve
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Comments:

The Reconstruction does not utilise resources that are, or are considered likely to
become, short in supply.

O) Any cumulative environmental effect with other existing or likely
future activities?

na nil -ve | +ve

Comments:

There are no proposed or current developments which will result in cumulative
impacts when considered with the Reconstruction. However as noted in Section
6.16, should any further development be proposed, careful consideration should
be given to the carrying capacity of Blackjack Creek. GSC has guidelines in place
to ensure that developers manage stormwater accordingly.

P) Any impact on coastal processes and coastal hazards, including
those under projected climate change conditions?

na nil -ve | +ve

Comments:

The Reconstruction site is not located within a coastal zone and, as such, does
not experience coastal processes nor is it subject to coastal hazards. Climate
change conditions have been considered for the Reconstruction, with the design
incorporating a freeboard which is anticipated to accommodate predicted
changes in climate conditions for the Blackjack Creek catchment.
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8. Commonwealth EPBC Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC)
requires that the following matters of National Environment Significance be
considered. Under the provisions of the EPBC Act, any action that has, or is likely
to have, a significant impact on these matters or on Commonwealth Land
requires referral to the Commonwealth Minister for the environment for
approval.

An EPBC Protected Matters Report for the Reconstruction site can be found in
APPENDIX D.

Matter of NES Impact

(a) Any environmental impact on a World

Heritage property? na | -ve | nil | +ve

(b) Any environmental impact on wetlands of

. . . na -ve nil +ve
international importance?

(c) Any environmental impact on
Commonwealth listed threatened species or na -ve nil +ve
ecological communities?

Comments:

As per Section 6.7 and the specialist ecological assessment provided in
APPENDIX H the Reconstruction will have an environmental impact on Core
Koala Habitat. Koala is a Commonwealth listed threatened species. As such, a
Species Impact Statement is being prepared and the Reconstruction will be
referred to the Commonwealth Minister for the Environment through DSEWPAC.

No Commonwealth listed threatened ecological communities will be significantly
impacted by the Reconstruction.

(d) Any environmental impact on

. . . na -ve nil +ve
Commonwealth listed migratory species?

Comments:

As per the specialist ecological assessment provided in APPENDIX H the
Reconstruction will not have any significant environmental impact on
Commonwealth listed migratory species.

(e) Does any part of the Proposal involve a -
nuclear action? na ve | nl ve
(f) Any environmental impact on a na | -ve | nil | +ve
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Commonwealth marine area?

(g) Any direct or indirect effect on

na -ve nil +ve
Commonwealth land?

Comments:

An area of Commonwealth land - Australian Telecommunications Commission -
is identified as being near the Reconstruction site. However, extensive Dial
Before You Dig searches have confirmed that there are no telecommunication or
electrical wires within the Reconstruction site. As such, it is anticipated that
there will be no direct or indirect effect on Commonwealth land.

From the table above, it can be determined that the Reconstruction requires
referral to the Commonwealth Minister for the Environment through DSEWPAC
as the Reconstruction will have a significant negative environmental impact on
Core Koala Habitat, with Koala being a listed threatened species in the EPBC Act.
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9. Conclusion

This REF has detailed the activities, potential environmental impacts, and
suitable mitigation measures associated with the proposed Blackjack Creek
Riparian Corridor/Channel Reconstruction.

The REF determines that while there is some potential for short-term
construction impacts to occur and the Reconstruction will require the removal of
some established trees within Wandobah Reserve, these short-term impacts are
outweighed by the positive benefits associated with the improved Blackjack
Creek riparian corridor, such as flood mitigation, provision of a fully vegetated
riparian corridor for the length of the Reconstruction, improved habitat, and
improved social and aesthetic values.

However, the Reconstruction will have a significant impact on Core Koala Habitat
and, as such, requires preparation of a Species Impact Statement and referral to
the Commonwealth Minister for the Environment through DSEWPAC.

This REF has considered the potential environmental impacts of the
Reconstruction and has determined that the impacts arising from the
construction of the Blackjack Creek Riparian Corridor/Channel Reconstruction
will be adequately mitigated if all recommended mitigation measures are
implemented.

Declaration

This REF provides a true and fair review of the proposed activity in relation to its
likely effects on the environment. It addresses to the fullest extent possible all
matters affecting, or likely to affect, the environmental as a result of the
proposed activity.

Name: Sarah Horne

Signed:

Designation: Environmental Scientist/Project Officer
Date: 18 January 2012
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