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1 INTRODUCTION 

This Vegetation Management Plan (VMP) was prepared by Soilwater Consultants (SWC), in conjunction with Envirowest 
Consulting and Heath Consulting Engineers, to support the Development Control Plan (DCP) for the proposed Daisy Hill 
Rural Residential Subdivision to be developed in the Dubbo Regional Council precinct.  As specified in the former 
Department of Planning and Environment's Gateway Determination (dated 9 June 2016; Appendix A), the DCP for the 

proposed subdivision shall include a section on “vegetation planting, including appropriate size and species” for the 
purpose of “prevention of potential sources of groundwater recharge”.

This VMP has therefore been prepared to address the DCP requirement to achieve the outcomes of the Salinity 
Management Strategy and to satisfy instruction from the Department of Planning and Environment (DoP & E) Gateway 
Determination (Appendix A), the recommendations contained in the advice to the DoP & E, prepared by EMM Consulting, 
dated June 14, 2018 (Appendix B), EMM recommendations to Western Region Planning Panel (WRPP), dated 17 June  

2018 (Appendix C) and the WRPP Decision Determination, dated 17 June 2020 (Appendix D).

It is considered that Condition 2 of the Gateway Determination has been adequately serviced by the material previously 
presented to the DoP & E. This VMP will address Bullet Point 3 of Condition 3 of the Gateway Determination, whilst 
Bullet Points 1, 2, 4 and 5 of this Condition will be addressed separately in the primary DCP document. The 
recommendations by EMM Consulting will also be addressed by this document. 

As specified in the Dubbo City Urban Salinity Management Strategy and Implementation Plan, vegetation is an important 
component in controlling salinity. This VMP has therefore been prepared in accordance with these guiding documents 
with the primary purpose of controlling salinity by: 

 maximising the use of stored soil moisture to minimise groundwater recharge;
 intercepting and reducing surface water flows to prevent the accumulation of surface water and the generation of

a hydraulic head, which may exacerbate preferential or bypass flow and groundwater recharge, and
 Lowering the watertable under the Daisy Hill Subdivision area.

To achieve these overarching objectives it is necessary to manage the type of species, and the structure and density 

of vegetation to be planted in the proposed Daisy Hill Subdivision.  

1.1 SITE LOCATION AND LAYOUT 

The proposed Daisy Hill Subdivision occurs approximately 5 km south east of the Dubbo town centre, immediately to the 
north of the Mitchell Highway (Figure 1.1). It covers a total area of approximately 430 ha of predominately undulating 
pasture with few remaining trees and native vegetation (Plate 1.1).  The proposed subdivision will comprise 206 lots, with 

the breakdown of lots provided in Table 1.1. 

The proposed subdivision occurs within the Troy Creek Gully Catchment. Troy Creek is an ephemeral creek system, 
draining into the regionally extensive Macquarie River, and only flows following extreme rainfall events. 

Table 1.1: Breakdown of proposed lot sizes and number of lots in the Daisy Hill Subdivision 

Lot Size No. Lots Total Area of Lots (ha) % of Total Land Area 

1.5 ha 147 220 51.0 
1.5 ha (Lot 200) 26 41 9.6 

3 ha 33 99 23.1 

Road Reserves - 64 15.0 

Total 206 430 100 

Tree Planting Area - 6 1.3
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Plate 1.1: General photographs of the Daisy Hill Subdivision area (EnviroWest, 2017) 
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Figure 1.1: Regional location of the proposed Daisy Hill SubdivisionVEGETATION MANAGEMENT PLAN (VMP) FOR THE DAISY 
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2 VEGETATION REQUIREMENTS 

As specified in the Salinity Management Strategy for the proposed Daisy Hill Subdivision, vegetation management to 
minimise potential groundwater impacts is to be controlled by the following design criteria: 

 Total tree road reserves = 26.3 ha (or 6.1 % of the total area)
 Vegetation Buffer Zone = 3.3 ha (or 0.8 % of the total area)
 Targeted Tree Planting = 5.7 ha (or 1.3 % of the total area)

The above vegetation design specifications result in a substantial area to be vegetated of 35.3 ha (or 8.2 % of the total 

area), which is up from the current vegetated area of 0.8 ha (or 0.2 % of the total area). These areas do not take into 
account plantings by future residents. Examples of this can be seen at the Firgrove Rural Resident ial  
Subdivision, adjacent to Daisy Hi l l ,  in Plate 2.1  and Plate 2.2 .  A further example of how well the street 
tree plantings will grow (and look) is provided in Plate 2.3.  

Plate 2.1: Established trees in Lot 27 of the Figrove Estate 



VEGETATION MANAGEMENT PLAN (VMP) FOR THE DAISY HILL SUBDIVISION 

VEGETATION REQUIREMENTS 

2–2 

Plate 2.2: Aerial view of established street trees in Firgrove Estate, highlighting the abundance of trees expected to occur 
in the proposed Daisy Hill Subdivision 

Plate 2.3: Established street trees along Wilfred Smith Drive in the Firgrove Estate 
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2.1 VEGETATION PLANTING AREAS 

As defined above (Section 2), there are four locations where revegetation will occur to achieve the outcomes of the 
Salinity Management Strategy – these are outlined below and shown in Figure 2.1: Typical cross section of the proposed 
35 m and 45 m Road Reserves, showing the vegetated corridors and Figure 2.2. As shown in Figure 2.3, these 
vegetation areas have been specifically located to target potential elevated salinity levels underlying the proposed Daisy 
Hill Subdivision. 

Figure 2.1: Typical cross section of the proposed 35 m and 45 m Road Reserves, showing the vegetated corridors 

2.1.1 ROAD RESERVES 

Two types of road reserves are planned for the Daisy Hill Subdivision, both containing vegetated zones (Figure 2.1): 

 35 m Road Reserve: this is the dominant road network and has a total length 10.75 km.  This Road Reserve

consists of a 10 m wide vegetation area (Figure 2.1), either side of the road, giving a total vegetated area of
21.5ha.

 45 m Road Reserve: this is a minor road reserve network, with a total length of only 1.6 km. This Road Reserve
consists of a 30 m wide vegetation area (Figure 2.1), located on one side of the road, giving a total vegetated
area of 4.8 ha.

Given these areas are outside of the table drains (Section 2.1.2) they will not experience waterlogging or ponded surface 
water conditions, and over most of the subdivision area they will be underlain by a relatively thick unsaturated (vadose) 
zone or free draining profile. 
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2.1.2 ROAD VERGES OR TABLE DRAINS 

A 3 m wide table drain will be located on both sides of all roads to capture any surface water runoff from the road (Figure 
2.1).  These table drains have a total area of 13.0 ha, representing around 3.0 % of the subdivision land surface.  

2.1.3 VEGETATED BUFFER ZONES 

The vegetated buffer zones are located on the eastern side of the proposed subdivision overlying the area thought to be 
the interface between the Pilliga Sandstone and Purlewaugh Formation, which may contain areas of elevated salinity 
(Figure 2.3). In total, the vegetation buffer zones cover 3.3 ha or 0.8 % of the subdivision land surface. 

2.1.4 TARGETED TREE PLANTING 

In the northern portion of the proposed subdivision a 5.7 ha area (1.3 % of the total area) has been designated for 
revegetation. In this area groundwater levels are relatively high, and the revegetation species are expected to manage, 
and lower, groundwater levels. 
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Figure 2.2: Proposed Revegetation Areas for the Daisy Hill Subdivision 
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Figure 2.3: Location of the Revegetation Areas in relation to measured salinity levels 
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3 PLANTING DESIGN & SPECIES 

The primary objective of the of the revegetation strategy is to select species that will produce both a functional system, 
assisting to control potential salinity impacts, but also to produce a species-rich and structurally diverse system that has 
aesthetic and environmental value. 

The species provided below for the various revegetation areas have been selected from local site knowledge and from 
the Dubbo Regional Council Salinity in Your Backyard – Protect Your Property (DRC, 20171) document and the Dubbo 
Street Tree Masterplan – Toolkit Booklet (DRC, 20182). The species have been selected to fulfil the following specific 
niche requirements as defined in Table 3.1. 

Table 3.1: Vegetation types and functional role 

Vegetation Type Role or Function 

Groundcovers 

Control surface water runoff and flows, and thus reduce the potential for surface 
water convergence and surface water ponding.  By controlling surface water the 
potential for preferential or bypass flow, under hydraulic head conditions, resulting in 
groundwater recharge, is negated. 

Small shrubs to 1 m height Utilise moisture stored in the unsaturated soil profile, thus minimising groundwater 
recharge, Provides a structural and functional transition from the groundcovers to the 
upper canopy. 

Medium Shrubs 

Large Shrubs Deep root systems and high water using vegetation which will minimise any excess 
soil water that may recharge groundwater levels, and has the potential to lower the 
water table overtime. 

Trees 

3.1 SPECIES 

The Dubbo Regional Council lists suitable species for salinity mitigation in urban areas (DRC, 2017) and residential 
roads (DRC, 2018). Suitable species are Australian natives with a combination of water, drought, salinity and frost 
tolerant trees and shrubs (Table 3.2 and Table 3.3).  

A predominantly local species list is proposed from the critically endangered Grey Box and Fuzzy Box woodland 
communities (Plate 3.1). As specified above, the species will comprise trees and shrubs to create a diverse community 
with ecological benefits. The shrubs will establish quickly and cover the areas. Over time tree species will dominate 
and replace some of the shrubs. The vegetation community associated with the area is the Grey Box alliance and 
species from this community are suitable for the vegetation reserve (Table 3.3). 

Grasses and other low growing herbs will naturally colonise the available space and will not require planting. The 
grasses currently present on the site include red grass, kangaroo grass, wallaby grass, weeping grass, lovegrass, 
windmill grass and other native grass species. The grasses do not require sowing as are present on the site. 

The final selection of species will be dependent on the nursery supplier. The location of the trees and shrubs will 
match appropriate soils, drainage and landscape area in the development. A progressive revegetation approach will be 
employed, whereby species selection will be informed by the site specific conditions as the development evolves.

1 DRC (2017). Salinity in Your Backyard – Protect Your Property. Dubbo Regional Council, NSW, Australia. 
2 DRC (2018). Dubbo Street Tree Masterplan Tool Kit Booklet. Dubbo Regional Council (DRC), NSW, Australia 
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Table 3.2: Species in the Dubbo Street Tree Masterplan (DRC 2018) 

Scientific name Common name Type 

Acacia decurrens Early green wattle, black wattle Shrub 

Acacia pendula Weeping myall Shrub 

Agonis flexusa Willow myrtle Shrub 

Angophora floribunda Rough barked apple Tree 

Angophora hispida Dwarf apple Tree 

Brachychiton populneus Kurrajong Tree 

Callitris glaucophylla White cypress pine Tree 

Casuarina cristata Belah Tree 

Corymbia eximia Yellow bloodwood Tree 

Corymbia ficfolia Red flowering gum Tree 

Corymbia ptychocarpa Swamp bloodwood Tree 

Eucalytpus astringens Brown mallet Tree 

Eucalytpus coaldocalyx Dwarf sugar gum Tree 

Eucalyptus microcarpa Grey box Tree 

Eucalyptus platypus Round leaf moort Tree 

Eucalyptus polybractea Blue Mallee Tree 

Eucalyptus robusta Swamp mahogany Tree 

Melaleuca bracteate Black tea tree Shrub 

Melaleuca linarifolia Snow in summer Shrub 

Melaleuca quinquenervia Broad leaved paperbark Shrub 

Table 3.3: Other suggested species 

Scientific name Common name Type 

Acacia dealbata Silver wattle Shrub 

Acacia deanei Deans Wattle Shrub 

Acacia implexa Hickory wattle Shrub 

Cassinia spp Rosemary Shrub Shrub 

Eucalyptus albens White box Tree 

Eucalyptus blakelyi Blakely’s red gum Tree 

Eucalyptus conica Fuzzy box Tree 

Eucalyptus microcarpa Inland Grey box Tree 

Eucalyptus melliodora Yellow box Tree 

Acacia stenophylla Eumong/River Cooba Shrub 

Casuarina cristata Belah Tree 

Eucalyptus largiflorens Black Box Tree 

Eucalyptus polybracta Mallee Tree 

Eucalyptus sideroxylon Red Ironbark Tree 

Eucalyptus spathulata Swamp mallet Tree 
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Eucalyptus wimmrensis Honey Pots Tree 

Lophostemon confertus Brush Box Tree 

Plate 3.1: Box trees along Pinedale Road, north of the proposed subdivision, and adjacent to Monitoring Bore MW3 
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3.2 ARRANGEMENT AND DENSITY 

Trees are expected to fill an area of 9m by 9m, shrubs 6m by 6m and grasses will colonise other available spaces. The 
planting density recommended is 100 trees per hectare and 200 shrubs per hectare. Tube stock will be planted at a ratio 
of 2 shrubs to 1 tree. The total planting density will be 300 trees and shrubs/ha equivalent to one plant per 33 m2. The 
following planting pattern approximately 4 m to 6 m between planting lines and 5 m to 5.5 m between each plant is 
recommended: 

 10 m planting strips – 1 line of shrubs adjacent to the road and one line of shrub and tree planting adjacent to the
boundary, lines planting, 4 m apart, plants spaced 5 m apart

 30 m planting strips – 1 line of shrubs adjacent to the road and four lines of shrub and tree planting adjacent to the
boundary, lines planting, 6 m apart, plants spaced 5.5 m apart

 Buffer zones - lines of planting, 6 m apart, plants spaced 5.5 m apart
 Targeted tree planning – lines of planting, 6 m apart, plants spaced 5.5 m apart

Planting will be undertaken in a staged process after the roads have been constructed and services installed, having 
regard to the Salinity Management Strategy. 

3.3 ESTABLISHMENT 

3.3.1 PLANTING STOCK 

The trees and shrubs will be tube stock, which are acclimatised to the local area prior to planting. The tube stock will be 
planted into prepared areas. 

3.3.2 SOIL PREPARATION AND WEED MANAGEMENT 

The soil will be ripped to a depth of 30cm prior to planting. Weeds will be controlled in the planting tree lines by herbicide 
application within 1 m of the planting location. A suitable mixture of glyphosate and simazine will provide control during 
the first year of growth. Weed control should not be required in following years. 

3.3.3 TIMING 

Tube stock will be planted in early Autumn or early Spring. Soil conditions should be moist at the time of planting. Higher 
elevation to be planted in Autumn and lower elevation in Spring which is the expected times of satisfactory moisture. 

3.3.4 PROTECTION 

Individual tree guards should be fixed around each plant to protect from damage by rabbits, kangaroos and other pests. 

3.3.5 MANAGEMENT 

Planting should be protected from excavation for installation of infrastructure if possible. If trees and shrubs are damaged 
in the development process replanting may be necessary. 

Ongoing tree lopping and pruning may be required for site access and public safety. Some trees will be removed for 
driveways to enable access to individual lots from the roadways. The tree removal for driveways will not impact on 
the effectiveness of the vegetation reserves.
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4 STAGING 

With reference to Recommendation 3 of the EMM Consulting Report dated 14 June 2018. 

Following considerable discussion with officers from the NSW Department of Primary Industries and Environment and 
the NSW Office of Environment and Heritage, over the imagery presented by the Electro Magnetic (EM) Survey which 
highlighted two areas of potentially higher levels of salinity central to the development, it was decided as a precaution to 
overlay these areas with larger, 3.0 ha allotments – this is clearly shown in Figure 4.1. 

The location of Stage 1, which will create nineteen 1.5 ha lots, has been determined by the availability of services (power, 
water and telecommunications) off Eulomogo Road (Figure 4.2). Following Stages will continue on from Stage 1, make-
up and timing will be influenced by market trends and monitoring programs in accordance with the Salinity Management 
Strategy. Nonetheless, Stages 2 or 3 should contain some 3.0 ha Lots. 

It is envisaged that future stages will identify, locate and service (water, roads, fencing etc.) the 5.7 ha Tree Planting Area. 

These early Stages are located on an elevated landscape, where there is no groundwater to 16m depth (MW 2), 
transitioning to the northwest where there is no groundwater to 12m depth (MW 1A), (Figure 4.3) negating any potential 
adverse impacts on the Salinity Management Strategy. 

Whilst the street trees will be planted in each stage at the completion of the roads / road reserves pertinent to that stage, 
the plantings in the 5.7 ha Tree Planting Area will be as follows:

- Prior to the release of the Subdivision Certificate for the 51st Lot (25%) in the subdivision, the Tree Planting Area 

should be at least 25% (1.4 ha) complete.

- Prior to the release of the Subdivision Certificate for the 102nd Lot (50%) in the subdivision, the Tree Planting Area 
should be at least 50% (2.8 ha) complete.

- Prior to the release of the Subdivision Certificate for the 153rd Lot (75%) in the subdivision, the Tree Planting Area 
should be at least 100% (5.7 ha) complete.
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Figure 4.1: Measured salinity levels across the proposed development 
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Figure 4.2: Proposed Stage 1 Development of the Daisy Hill Subdivision 

VEGETATION MANAGEMENT PLAN – DAISY HILL SUBDIVISION 

4-3



BOURKE SECURITIES PTY LTD Figure 4.3: Topography across the Daisy Hill Subdivision, showing the southeast to 
northwest relief VEGETATION MANAGEMENT PLAN – DAISY HILL SUBDIVISION 

4-4



VEGETATION MANAGEMENT PLAN (VMP) FOR THE DAISY HILL SUBDIVISION 

CONCLUSIONS AND RECOMMENDATIONS 

5–1 

5 CONCLUSIONS AND RECOMMENDATIONS 

This VMP has been prepared to satisfy the requirements of the Gateway Determination (Appendix A), the 
recommendations of the EMM Consulting reports (Appendix B and C) and the WRPP Decision Determination (Appendix 
D), to achieve the outcomes of the Salinity Management Strategy for the proposed Daisy Hill Subdivision, which is in 

alignment with the Dubbo City Urban Salinity Management Strategy and Implementation Plan. It is the role of this VMP to 
utilise floristic and structurally diverse vegetation to manage salinity by minimising potential groundwater recharge in 
response to the proposed development. The implementation of this VMP will see the total area of the current Daisy Hill 
Estate, under native vegetation, increasing from 0.2 % to a substantial 8.2 % (35.3 ha). 

This VMP has identified the optimal vegetation structure to achieve the above salinity control measures, and has 
identified suitable species principally from the critically endangered Grey Box and Fuzzy Box Woodland Communities. 
Ongoing monitoring of existing bores will be a matter of course by the Dubbo Regional Council, as it is now. 
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3 Conclusion 
3.1 Recommendations 

As stated previously by EMM (2018), the VMP developed by Soilwater (Soilwater, April 2019) will play an important 
role in taking up excess moisture from the various land use types. As such, the SMS developed by Envirowest relies 
on the chosen vegetation species and areas to effectively transpire shallow groundwater and maintain groundwater 
depths to an appropriate level to minimise salinity impacts.  

No further review comments are provided by EMM on the appropriateness of the groundwater modelling 
undertaken to date. However, EMM believes the coupling of the one-dimensional soil-water model with a 2-D (or 
3-D) numerical groundwater flow model, to simulate the lateral movement of groundwater, would have been 
appropriate to demonstrate the ability of the proposed measures to achieve the required water management 
outcomes. Regardless, these models are conceptual in nature and are best described as Class 1 models as described 
in the Australian Modelling Guidelines classification system (Barnett et al, 2012). At this point, the level of modelling 
undertaken to date is adequate for this type of development in its early stages and EMM suggests that a focus  on 
a robust and fit-for-purpose GMP and supporting TARP going forward would be more logical. Future and possibly 
more detailed modelling can be undertaken on a for-cause basis based on the recommendations outlined in the 
associated TARP and once more observation data are available to help reduce model uncertainty (see Section 3.2).  

Other recommendations, which are not considered fatal flaws but would improve the current documentation, and 
can be included in the detailed Groundwater Monitoring Plan and Vegetation Management Plan at the 
development stage include: 

1. spatial depth to groundwater contour maps for both the wet and dry seasons; 

2. spatial vegetation map showing proposed species overlaid with the depth to groundwater maps and EM 31 
salinity distribution; 

3. monitoring wells to be installed across the subdivision as early as possible to promote a longer and more 
representative baseline monitoring dataset. High risk zones should be made the priority, including in the 
contact zone between the Pilliga Sandstone and Purlewaugh Formation; 

4. the delineation between the Pilliga Sandstone and the Purlewaugh Formation should be more clearly 
documented; 

5. smaller lot sizes are still maintained at the Firgrove Hydrogeological Landscape. This may still be appropriate 
if large water-table depths persist here but further explanation is warranted; and 

6. a figure showing the conceptual drainage direction and discharge locations of stormwater. The SMS may 
benefit from the inclusion of this figure to support the reported text which explains how stormwater will 
drain from the roads toward dedicated roadside drains, which in turn will discharge stormwater into areas 
down-slope. 

3.2 Groundwater Monitoring Plan considerations 

The development of a robust and fit-for-purpose GMP is recommended to support the planned subdivision at Daisy 
Hill. The aim of the GMP would be to outline a framework to ensure that enough groundwater data are collected 
spatially and temporally, so site specific  trends and groundwater trigger levels can be analysed and defined 
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respectively, to ensure salinity impacts at Daisy Hill are managed. With each trigger level tier, a list of trigger actions 
would be proposed as a mitigation strategy.  

 

The GMP, including trigger level development and assessment methods, should be undertaken in accordance with 
relevant guidelines including DSITI (2017) and would include the following broad steps that can be provided in detail 
at the development stage: 

• State the objective of the GMP. 

•  Describe the hydrogeological system and potential water affecting activities. 

• Identify the environmental values (EV) of the aquifer and tabulate the relevant standard ANZECC guidelines 
for the type of receiving aquifer system. 

• Design a monitoring well network including both regional wells and local wells. Preferably, wells should be 
chosen which have not been impacted by anthropogenic activities. 

• Define the sampling suite, frequency and required length so a robust baseline dataset is developed. Relevant 
ANZECC guidelines generally recommend that a minimum of two years of baseline data is required to 
properly characterise the environment and assess natural variability. 

• Calculate statistics of all bores including the mean, median, 5th, 20th, 80th, 90th and 95th percentiles. 

• Remove any outliers within the data set. 

• Compare statistics with the ANZECC guidelines and through discussions with the regulator, determine an 
appropriate tiered trigger level framework. 

• Compare time series of groundwater data to the trigger levels and investigate any breaches. If enough data 
are collected over time and throughout varying seasons, the DSITI (2017) guidelines recommend comparing 
the rolling median of the monitoring data being tested to the 80th percentile for the first Tier trigger level, 
and three consecutive breaches to the 95th percentile, representing a breach of the second Tier trigger level. 
This method reduces the risk of assigning false negatives to a trigger breach. 

• Trend analysis using such methods as the Mann-Kendall approach should also be performed along with 
trigger level assessment to help detect whether any increasing salinity trends are significant or not. Trend 
assessments should be undertaken at both the Daisy Hill monitoring wells and background wells to help 
determine whether the salinity trends are caused by the subdivision activities or are naturally occurring. 

• Determine an appropriate list of mitigation actions to be undertaken if either the first or second Tier trigger 
level is breached. This may include various actions such as increased monitoring frequency, vegetation 
species review and more detailed modelling for a first Tier trigger breach to more severe actions such as lot 
size amendments, lot staging period increase and installation of pumping bores for second Tier trigger 
breaches. 

A commitment to undertake the development of a GMP and TARP should be included in the SMS. Reporting text 

can be updated within Section 4.3 of the SMS which can describe why a GMP and TARP is required and how it will 

be broadly implemented. An overview of the steps on how to develop these plans as outlined above can be included 

as an appendix.  
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EXAMPLES OF SPECIES TO USE IN THE REVEGETATION OF THE DAISY HILL SUBDIVISION 

(taken from the Street Tree Masterplan Booklet) 
























































