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1. Introduction 

A referral was made under the Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC Act) on behalf of Gunnedah Shire Council for the 
Blackjack Creek Riparian Corridor/Channel Reconstruction. This referral 

(reference number 2013/6732) was made due to the impact of the 
Reconstruction on the Koala, which is listed as a vulnerable species under the 
EPBC Act. 

Following this referral, the Department of Sustainability, Environment, Water, 
Population and Communities (DSEWPAC) provided a letter dated 26 March 2013 

stating that the Reconstruction will be assessed on preliminary documentation 
and requesting further information. The letter is provided in APPENDIX A.  

Ongoing consultation with DSEWPAC since the provision of this letter has refined 

the understanding of the additional information that DSEWPAC required. This 
report forms the response to the request for further information. 

 

2. Proposed avoidance and mitigation measures that directly 
reduce the scale and intensity of the impacts the proposal will 

have on Koalas (Phascolarctos cinereus) 

Proposed mitigation measures which will directly reduce the scale and intensity 
of the impacts of the proposal on Koalas were provided to DSEWPAC in the 
Review of Environmental Factors (REF) (Section 6.7, pages 28-30) and Species 

Impact Statement (SIS) included as Appendix J of the REF (Section 7, pages 39-
40) provided with the EPBC referral dated 21 January 2013. These mitigation 

measures are: 

 A Koala Plan of Management will be prepared and rehabilitation will 
include proposals to expand Core Koala Habitat; 

 As part of the Koala Plan of Management, a site induction of all personnel 
will occur to ensure that Koalas are protected within the Reconstruction 

site; 

 A thorough inspection of all trees to be cleared or trimmed as a result of 
the proposal for the presence of Koalas or other fauna is to occur 

immediately prior to clearing. This inspection is to be completed by a 
suitably qualified and experienced person who is able to identify Koalas. 

Inspections will be completed prior to every tree removal and checked 
off by the Gunnedah Shire Council project manager. Where a Koala is 
present in a tree to be cleared or trimmed it will be allowed to move out 

of the tree of its own accord; 

 To reduce the risk of vehicular strikes with any Koalas as a result of the 

increased traffic movements and heavy machinery associated with the 
Reconstruction all vehicles and machinery will be speed limited to a 
maximum of 20km/hr within the Reconstruction site; and 
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 All food scraps and rubbish are to be disposed of in sealed receptacles to 
prevent to provision of forage habitat for foxes and dogs, thus reducing 

the risk of predation of the Koala. 

3. Proposed offsets for residual impacts on Koalas 

(Phascolarctos cinereus) 

3.1 The impact area 

The SIS (Section 5.7.1, page 27) identifies that 6.5ha of Core Koala Habitat and 

37 habitat trees within Wandobah Reserve will be impacted by the 
Reconstruction, with the remaining 6.8ha of the Reconstruction impact area not 

considered to be Koala habitat due to current land-use and clearing. These 
figures are based on a 70m wide impact over a length of 1900m. The 70m width 
has been derived in the SIS from a 30m channel width plus 20m of Vegetated 

Riparian Zone (VRZ) on either side. 

As stated in Section 2, page 2 of the Vegetation Management Plan (VMP) 

provided as Appendix I of the REF, the NOW Guidelines for riparian corridors on 
waterfront land (2012) recommends that the VRZ width for 2nd order streams 
should be 20m on each side of the watercourse from the highest point of the 

bank. As such, the Riparian Corridor (RC) for the Reconstruction will be 
approximately 100m wide - encompassing 30m of channel, additional area to the 

top of the channel banks at an average 1 in 4 slope, and 20m of VRZ on either 
side of the channel. 

Construction impact will only occur for a width of 60m within this RC, 
encompassing the channel and its banks, with the additional 20m of VRZ on 
either side not being subject to construction activities. Further clarification from 

the detailed design identifies that the impact occurs within Wandobah Reserve 
for a length of 941m. As such, the impact will occur within a 60m width for a 

length of 941m, resulting in an impact area of 5.646ha within Wandobah 
Reserve. 

This impact area is clearly delineated in the map provided in APPENDIX B of 

this report. The 37 habitat trees identified in the SIS occur within this 5.646ha 
impact area. 

3.2 Area of habitat offset 

The SIS (Section 6.1, page 33) identifies that Koala offsets will occur for the 
Reconstruction site as a result of rehabilitation, with a nominated area of 1900m 

x 70m = 13.3ha. Communication with DSEWPAC has identified that, despite the 
VMP identifying revegetation within the impact area, any revegetation of the 

impact area cannot be considered as an offset. 

As such, further calculations were undertaken in order to provide appropriate an 
appropriate offset of the area of habitat which will be impacted by the 

Reconstruction. These calculations determined that an effective and appropriate 
offset can be achieved through the following: 
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 Revegetation within the 40m width of VRZ within Wandobah Reserve, as 
this area is not within the impact area. A 40m width for a length of 941m 

results in an offset area of 3.764ha; 

 Revegetation within the 40m width of VRZ for the remainder of the 
Reconstruction length. A 40m length for a length of 1021m results in an 

offset area of 4.084ha; and 

 Additional revegetation within the remaining unvegetated portion of 

Wandobah Reserve. Wandobah Reserve is 33.9ha in size. After 
subtracting the 9.41ha that comprise of the 5.646ha impact area and the 
3.764ha VRZ revegetation area, and the 17.2ha that comprises the 

remaining vegetated portion, an unvegetated area of 7.29ha remains.  

This results in a total offset area of 15.138ha. The offset areas are delineated on 

the map provided in APPENDIX B of this report. 

This total offset area was placed into the EPBC Offsets Assessment Calculator. A 
copy of the output can be found in APPENDIX C. Current and future quality 

values for the total offset area were determined by calculating averages based 
on weighted values, as detailed in the table below. 

 

Area (ha) 

Percentage 

of Total 

Area 

Start 

Quality 

Future 

Quality 
Notes 

3.764 25 5 7 

Start quality value derived from 70% 

of area being already vegetated, 

including previous plantings, and 30% 

being unvegetated 

4.084 27 1 7 

Future quality value potentially 

underestimated, allowing for high 

perimeter to area ratio 

7.29 48 1 7 

Future quality value potentially 

underestimated, as it is adjacent to 

high quality existing habitat and has a 

lower perimeter to area ratio 

15.138 100 2 7  

 

A period of 20 years was used in the calculation for the time to ecological 
benefit. This may represent a conservative estimate as Koalas will frequently use 
10 to 20 year old tree plantings (Crowther and Lunney 2006), as noted in 

Section 5.5 of the SIS. 

A confidence in the result of 75% was used in the calculation. This was used as: 
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 Research has attributed the known unquantified increase in Koala 
populations in the Gunnedah region to revegetation aimed at addressing 

soil salinity problems (Lunney et al 2009); and 

 A Study on Koala movements in the Gunnedah locality published by the 
Environmental Trust (Restoration) August 2011 supports the likelihood 

that Koala plantings will be successful. Key findings extracted from this 
study include: 

o The GPS tracking data show that koalas are not walking randomly 
across the landscape, but along the edges of paddocks, roadsides, 
railway tracks and Travelling Stock Routes; 

o Koalas are frequently walking across open paddocks to access 
isolated paddock trees. The level of use of roadside reserves and 

railway track corridors by koalas highlighted by this study is a major 
concern as road and rail related injury is one of the highest causes of 
koala death or entry into care; 

o Tracked koalas moved frequently between these plantings, through 
paddocks to isolated trees and to remnant woodland stands; 

o Koalas are moving considerable distances across the landscape, with 
movement of three to four kilometres over several weeks being a 
common occurrence. This includes movements to and from 

landholder-initiated tree plantings, between plantings, and between 
old paddock trees and trees along fence lines and remnant tree 

patches; and 

o Koalas therefore capitalised on the success of the plantings by using 
the full diversity of habitat resources available. 

Thus, in light of these findings, it is considered highly likely that the biodiversity 
offsets will be successfully utilised by the local Koala population (Section 5.3 of 

the EPBC referral dated 23 February 2013). 

Using the above mentioned values, an offset of 101.97% will be achieved for the 

impacted Koala habitat area. 

3.3 Protected Matter Attribute (habitat trees) offset 

The VMP (Table 1, page 4) provided with the REF identified that 1,000 trees will 

be planted as part of the rehabilitation component of the Reconstruction; with 
preference to be given to Koala habitat trees species such as River Red Gum and 

White Box. As such, the calculation allowed for 370 of the 1000 trees to be 
preferred Koala habitat tree species.  

In addition, Gunnedah Shire Council has resolved to commit to the preliminary 

planting of an additional 200 trees in the 7.29ha portion of Wandobah Reserve 
(as illustrated in APPENIDX B) in September 2013. Preliminary planting 

September 2013 will provide for an improved outcome with regards to the offset 
of habitat trees as: 
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 Timing the planting for spring will reduce the potential mortality of the 

trees and facilitate establishment; 

 Preliminary planting will provide the trees with time to establish, with a 

gap of at least 17 months from planting to construction anticipated; and 

 The planting of an additional 200 trees to that proposed in the VMP, with 

at least 75 of these to be preferred Koala habitat tree species will facilitate 

an improved offset outcome. 

As such, the VMP has been revised to include the planting of an additional 200 
trees in the 7.29ha offset area in Wandobah Reserve. The revised VMP is 
provided in APPENDIX D. 

Using the same time to ecological benefit and confidence values as detailed 
above, an offset of 794.63% will be achieved for the impacted Koala habitat 

trees through the planting of 445 koala habitat trees. 

 

4. Consistency of the offsets with the Commonwealth EPBC Act 

Environmental Offsets Policy (October 2012) 

The offsets meet the requirements of the Commonwealth EPBC Act 

Environmental Offsets Policy (October 2012) as follows: 

4.1 Must deliver an overall conservation outcome that improves 

or maintains the viability of the protected matter 

The current calculator shows that the offsets will provide over 100% offset for 

both the area of habitat and number of habitat trees impacted by the 
Reconstruction. Plantings will improve the overall quality of the habitat for Koala 
and the improvement in habitat quality will also facilitate the greater usage of 

the Reconstruction as a wildlife corridor for fauna travelling towards the Namoi 
River, as per the ecological report and SIS. Revegetation is to be specifically 

targeted at Koala feed tree species, with the REF, SIS and revised VMP all 
including this. 

4.2 Suitable offsets must be built around direct offsets but may 

include other compensatory measures 

The calculator demonstrates that direct offsets greater than 100% will be 

achieved. Gunnedah Shire Council is committed to developing the Reconstruction 
to act as habitat and wildlife corridor, rather than purely as a flood mitigation 
measure. This commitment is evidenced by the development a VRZ despite the 

Reconstruction not requiring a Controlled Activity Approval under the Water 
Management (General) Regulation 2011.  

Wandobah Reserve is already under Gunnedah Shire Council’s protection and 
management, with the REF and associated documentation providing guidance as 
to how this will be managed into the future to provide for conservation of the 
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Koala. The private land which will be acquired as part of the proposal will be 
subject to the same protection. No existing EPBC offsets are impacted in any 

way by this proposal. 

4.3 Suitable offsets must be in proportion to the level of 
statutory protection that applies to the protected matter 

The offsets allow for the protection of the Koala in accordance with its statutory 
protection. Section 5.5 of the SIS provides greater detail of how relevant 

matters such as State-listed Key Threatening Processes have been addressed. 

4.4 Suitable offsets must be of a size and scale proportionate to 
the residual impacts on the protected matter 

The offsets are proportionate in size and scale to the impacts on the Koala, with 
offsets achieved directly adjacent to the impact area and providing improved 

outcomes with regards to habitat connectivity. 

4.5 Suitable offsets must effectively account for and manage the 
risks of the offset not succeeding 

The calculator contains the assessed risk values, with the SIS including 
information on the considered likelihood of success. The revised VMP provides 

for the ongoing monitoring and maintenance of the plantings to ensure that it 
succeeds.  

The additional 17.2 ha of already vegetated area within Wandobah Reserve 

which is not included in the offset area will provide suitable habitat of a greater 
extent than the impact area available both during the Reconstruction and 

following. This provides a safety net despite the success of the plantings being 
considered to be high, as per Section 3.2 of this report. 

4.6 Suitable offsets must be additional to what is already 

required, determined by law or planning regulations, or 
agreed to under other scheme or programs 

Section 4 of the REF contains details of State legislation and regulations 
applicable to the Reconstruction. The referral of the Reconstruction under the 

EPBC Act for the Koala is the overarching legislative requirement, with the 
removal of the habitat permissible under relevant legislation and planning 
regulations.  

The inclusion of a VRZ within the design of the Reconstruction is not legally 
required under the Water Management (General) Regulation 2011. However, as 

Gunnedah Shire Council aim for the Reconstruction to act as suitable habitat and 
not just a flood mitigation measure, a VRZ has been included in the design which 
will facilitate the improvement of Koala habitat within the Reconstruction site 

and provide for an improved wildlife corridor from Wandobah Reserve to the 
extensive tracts of vegetation present in the hills and ridgelines to the south of 

Gunnedah (as per the SIS).  
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4.7 Suitable offsets must be efficient, effective, timely, 
transparent, scientifically robust and reasonable 

The proposed offsets are considered to be efficient as the offset will be provided 
directly adjacent to the impact site and will occur as part of the overall works 
program for the Reconstruction.  

The offsets are considered to be effective, with the SIS providing comment on 
the likely success of revegetation (as detailed in Section 3.2 of this report) and 

the VMP providing for the ongoing monitoring and management of revegetation 
to ensure success.  

The offsets are considered to be timely as they are included as part of the 

overall works program for the Reconstruction, with staged revegetation clearly 
identified as a priority throughout. The overall works program for the 

Reconstruction allows for staged revegetation to occur as a part of the 
Reconstruction works, with 1000 trees to be planted in the VRZ. In addition, 
Gunnedah Shire Council will undertake preliminary planting of 200 trees in the 

7.29ha unvegetated section of Wandobah Reserve (as illustrated in APPENDIX 
B) which is outside of the Reconstruction impact footprint in September 2013. 

This preliminary planting will facilitate the establishment of plantings prior to 
construction. 

The offsets are considered to be transparent as they will occur directly adjacent 

to the Reconstruction site where they will be visible to the public and Gunnedah 
Shire Council has considered including volunteers in the plantings (Section 6 of 

the VMP).  

The offsets are considered to be scientifically robust in that the documentation, 
including the ecological report, SIS and offset calculations have been prepared 

by suitably qualified individuals, with statements made in the ecological report 
and SIS reinforced with references from peer-reviewed scientific sources.  

The offsets are considered to be reasonable in that they will occur directly 
adjacent to the impact Reconstruction and will improve outcomes for the Koala 

in the vicinity of the Reconstruction site, while facilitating the improvement of 
socio-economic outcomes through the mitigation of flooding in the vicinity.  

 

5. Additional relevant information 

Following is additional relevant information, as requested in the DSEWPAC letter. 

5.1 Details in relation to the proposed offsets package 

The location and size of the offset site, including landscape context and 
boundaries is provided in the mapping in APPENDIX B. 

The entire 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. 
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Wandobah Reserve is owned by Gunnedah Shire Council. Lot 78, DP 755503 
(‘Fermanagh’) and Lot 77, DP 755503 and Lot 2, DP 542293 (‘Balmoral’) are 

privately owned properties. Gunnedah Shire Council will progress with the 
necessary acquisition of the land required to complete the Reconstruction should 
final planning approval be granted. Following acquisition, covenants and zoning 

provisions will be placed on the land which will secure it in perpetuity. 

Gunnedah Shire Council’s commitment to the acquisition necessary to undertake 

the Reconstruction has been demonstrated through the following: 

 The provision of $150,000 in its 2013-2014 budget for the land acquisition 

process; 

 The initiation of preliminary valuations which indicate that this is 

approximately the value of the land involved; 

 Zoning of the subject private land as “Future Open Space” in the 

Gunnedah LEP 1986, effectively restricting development of the land 

(including subdivision) in order that it would at some point in time be 

available for acquisition to address the Blackjack Creek flood issues; 

 Maintenance of this zoning in the Gunnedah LEP 1998; and 

 Zoning of the subject private land as Recreation (RE1), effectively 

ensuring that the land is available and maintained as open space, under 

the Gunnedah Local Environmental Plan 2012, following the NSW 

Government standard template requiring that zoning must be definitive, 

meaning that there are no “Future” zones as in previous LEPs. 

The land upon acquisition must be classified under the Local Government Act 
1993 as ‘community’ or ‘operational’. Community land must be used only for 
purposes that benefit the community and cannot be on-sold without a public 

reclassification process. Any land that is zoned Recreation (RE1) automatically 
becomes Community and. As the subject private land is zoned Recreation (RE1) 

under the Gunnedah Local Environmental Plan 2012, the acquired land will 
become Community land for the benefit of the community. 

As such, upon acquisition the land will have a number of legal controls that will 

ensure it is maintained as open space into the future. It should be noted that the 
land will not be a ‘reserve’ – it will be open space managed by Council in 

accordance with the provisions of the Environmental Planning & Assessment Act 
1979 and the Local Government Act 1993. 

The presence of Koala within the Reconstruction site is discussed in detail in the 
ecological assessment and SIS included as appendices of the REF, with the 
sighting of a single male Koala in the adjacent Cemetery during surveys. 

Detailed information regarding the presence and the quality of the habitat for 
the Koala is provided in the ecological assessment and SIS included as 

appendices of the REF. 
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5.2 Provide information and justification regarding how the 
offsets package will deliver a conservation outcome that will 

maintain or improve the viability of the protected matter 
consistent with the EPBC Act Environmental Offsets Policy 
(October 2012) 

Refer to Section 4 for details of consistency with the EPBC Act Environmental 
Offsets Policy (October 2012). 

The implementation of the revised VMP will ensure that the offsets are achieved 
through the monitoring and maintenance of plantings. The placement of 
covenants and zoning provisions on the acquired land will ensure that it is 

secured in perpetuity. 

As per Section 3.2 and the calculator provided in APPENDIX C, the proposed 

offset will be provided in 20 years time. This may represent a conservative 
estimate as Koalas will frequently use 10 to 20 year old tree plantings (Crowther 
and Lunney 2006), as noted in Section 5.5 of the SIS, and the preliminary 

plantings undertaken in September 2013 will be in advance of the construction 
works and the remainder of the plantings. 

While Wandobah Reserve is already considered to be under the protection of 
Gunnedah Shire Council, the adjacent private land is not. As such, this section 
could be subject to further degradation, damage or destruction as a result of the 

agricultural activities which occur on this land, with the private land not 
considered to be Koala habitat due to the level of degradation and lack of 

suitable habitat (as per SIS). The acquisition of this land by Gunnedah Shire 
Council will ensure that the offset established in the VRZ is protected. 

5.3 Provide information regarding how the proposed offsets 

packages is additional to what is already required, as 
determined by law or planning regulations, agreed to under 

other schemes or programs or required under an existing 
duty-of-care 

Refer to Section 4.6. The inclusion of a VRZ within the design of the 
Reconstruction is not legally required; however, as Gunnedah Shire Council aim 
for the Reconstruction to act as suitable habitat and not just a flood mitigation 

measure, a VRZ has been included in the design which will facilitate the 
improvement of Koala habitat within the Reconstruction site and provide for an 

improved wildlife corridor from Wandobah Reserve to the extensive tracts of 
vegetation present in the hills and ridgelines to the south of Gunnedah.  

5.4 The overall cost of the proposed offsets package 

The overall cost of the proposed offsets package comprises of land acquisition, 
revegetation, and ongoing monitoring and maintenance. 

Land acquisition is anticipated to cost $75,000 for the necessary portion of Lot 
78, DP 755503 (‘Fermanagh’) and $92,000 for the necessary portions of Lot 77, 
DP 755503 and Lot 2, DP 542293 (‘Balmoral’), as per preliminary valuations 

received by Gunnedah Shire Council in December 2012. There is, however, some 
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potential for the cost of acquisition to be higher depending on negotiations with 
the landholders. 

The revised VMP (APPENDIX D) identifies total revegetation (Table 4, page 10) 
and ongoing maintenance costs (Table 5, page 11). For the purposes of 
calculating the cost of the offsets, only the costs associated with planting and 

maintaining trees and shrubs in the VRZ and additional 7.29ha preliminary 
planting area have been included. As such the cost of revegetation within the 

offset is estimated to be $25,200, with an annual monitoring and maintenance 
cost of $34,360. The annual monitoring and maintenance cost will decrease over 
time as infill/replanting costs decrease, as per Table 5 of the VMP. 

As such, the overall cost of the proposed offsets package is estimated to be 
$192,200, with an annual maintenance cost of up to $34,360. 

 

6. Conclusion 

This report provides additional information to DSEWPAC regarding the proposed 
offsets for the Blackjack Creek Riparian Corridor/Channel Reconstruction 
(2013/6732). 

The offsets are consistent with the EPBC Act Environmental Offsets Policy 
(October 2012) and direct offsets of over 100% will be achieved for both the 

habitat area and number of habitat trees impacted by the Reconstruction. The 
proposed offsets will also facilitate the improvement in habitat connectivity by 
connecting remnant habitat in Wandobah Reserve with habitat in the hills and 

ridgelines south of Gunnedah. 
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1. Introduction 

Gunnedah Shire Council (GSC) is proposing to reconstruct the Blackjack Creek 

riparian corridor/channel in order to provide for flood mitigation. GSC has 
completed extensive investigations to date, culminating in the preparation of the 

Blackjack Creek Riparian Corridor/Channel Reconstruction Concept Design and 
Feasibility Study (Constructive Solutions 2012). 

As part of Stage 3 – Technical Review and Detailed Design – of the Blackjack 
Creek Riparian Corridor/Channel Reconstruction Concept Design and Feasibility 
Study, a Review of Environmental Factors (REF) has been prepared. This REF 

recommends that a Vegetation Management Plan (VMP) be prepared for the 
Blackjack Creek Riparian Corridor/Channel Reconstruction in accordance with the 

NSW Office of Water (NOW) Guidelines for vegetation management plans on 
waterfront land (2012). 

Although GSC is exempt from requiring a Controlled Activity Approval (CAA) 

under the Water Management Act 2000 (WM Act) through the provisions of the 
Water Management (General) Regulation 2011, this VMP has been prepared to 

meet the NOW requirements for the preparation of a VMP where a Controlled  
Activity Approval for disturbance to waterfront land is required. 

The VMP addresses the NOW criteria for the preparation of a VMP in the 

following sections: 

 Locality – details of the location of the bed and banks, riparian corridor 

width, maps, site photographs, and access arrangements; 

 Species selection and application – details of vegetation species 

composition, planting layout, planting densities, and sources of seed; 

 Revegetation methods – rehabilitation methods, staging and schedule; 

 Maintenance and monitoring – provisions for monitoring and maintenance 

during and post-construction; and 

 Costs – details of the costs associated with revegetation and maintenance. 
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2. Locality 

The Blackjack Creek Riparian Corridor/Channel Reconstruction (the 

Reconstruction) traverses Wandobah Reserve and the agricultural properties 
‘Fermanagh’ and ‘Balmoral’ in Gunnedah.  

Using the Land and Property Information Spatial Information Exchange SIX 
Viewer it was identified that Blackjack Creek is a 2nd order stream, as per the 

Strahler classification system. The NOW Guidelines for riparian corridors on 
waterfront land (2012) recommends that the Vegetated Riparian Zone (VRZ) 
width for 2nd order streams should be 20m on each side of the watercourse from 

the highest point of the bank. 

The Reconstruction will result in a 30m channel width for the majority of the 

Reconstruction length, with a 20m width spanning ‘Balmoral’. As such, the 
Riparian Corridor (RC) for the Reconstruction will be approximately 100m 
encompassing 30m of channel, additional area to the top of the channel banks at 

an average 1 in 4 slope, and 20m of VRZ on either side of the channel. Figure 1 
illustrates a typical VRZ. 

 

 

Figure 1 – Typical VRZ (NSW Office of Water 2012) 

The Reconstruction location, current conditions, channel width, bank width, and 

VRZ width of the Reconstruction are illustrated in the Blackjack Creek Riparian 
Corridor/Channel Reconstruction Detailed Design (Constructive Solutions 2012). 

Access to Wandobah Reserve can be obtained from Wandobah Road to the east 

or from unformed tracks off Alford Road to the west. Access to the 
Reconstruction for ‘Fermanagh’ and ‘Balmoral’ can be obtained from the private 

access tracks within those properties. No long-term measures for preventing 
access or encroachment to the Reconstruction site for Wandobah Reserve are 
proposed, however the RC may be fenced within the private properties. 

Photographs of the Reconstruction site in its current condition, including 
coordinates to facilitate ongoing monitoring, are provided in APPENDIX A. 
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3. Species Selection and Application 

Revegetation of the Reconstruction is to be carried out in accordance with the 

NOW Guidelines for vegetation management plans on waterfront land (2012) 
which delineates the RC into 4 zones – the stream, toe, middle and upper. These 

are illustrated in Figure 2. As per the guidelines, the main objective is to provide 
a stable watercourse and riparian zone which will emulate local native vegetation 

communities.  

 

 

Figure 1 – Typical riparian cross section (NOW 2012) 

 

For the Reconstruction, the widths of the 4 RC zones will generally be: 

 Stream – 30m; 

 Toe – 10m (5m on either side of the stream on the inner bank); 

 Middle – 20m (10m on either side of the stream on the inner bank); and 

 Upper or VRZ – 40m (20m on either side of the stream from the top of the 

bank). 
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As the Reconstruction site has been identified as Core Koala Habitat, offsets for 
area of habitat and number of habitat trees have been determined using the 

Environment Protection and Biodiversity Conservation Act 1999 Offsets 
Assessment Guide. This determined that an effective and appropriate area offset 
can be achieved through the following: 

 Revegetation within the 40m width of VRZ within Wandobah Reserve, as 
this area is not within the impact area. A 40m width for a length of 941m 

results in an offset area of 3.764ha; 

 Revegetation within the 40m width of VRZ for the remainder of the 
Reconstruction length. A 40m length for a length of 1021m results in an 

offset area of 4.084ha; and 

 Additional revegetation within the remaining unvegetated portion of 

Wandobah Reserve. Wandobah Reserve is 33.9ha in size. After 
subtracting the 9.41ha that comprise of the 5.646ha impact area and the 
3.764ha VRZ revegetation area, and the 17.2ha that comprises the 

remaining vegetated portion, an unvegetated area of 7.29ha remains.  

This results in a total offset area of 15.138ha. The offset areas are delineated on 

the map provided in APPENDIX B of this report. 

In order to achieve an effective and appropriate offset for the 37 Koala habitat 
trees which will be removed by the Reconstruction, at least 370 of the 1000 

trees planted in the VRZ will be preferred Koala habitat tree species. 200 
additional trees will be planted in the 7.29ha unvegetated portion of Wandobah 

Reserve, with at least 75 of these to be preferred Koala habitat tree species.  

In order to emulate local native vegetation communities the species to be used 
in revegetation of the Reconstruction have been derived from the Namoi 

Catchment Management Authority guide Native Plants for Creek and Rivers in 
the Namoi (2012). Blackjack Creek is located in the Alluvial Plains of Area C in 

the Namoi Catchment and is classified as a riparian area. APPENDIX C provides 
the recommended planting list for the Reconstruction, including the name, 
description, propagation method and riparian zone for each species. 

The recommended planting list will be adhered to a closely as possible, with the 
potential for some species exclusions to occur based on seed and/or seedling 

availability. Anticipated planting densities are provided in Table 1.  

Planting layout and density will be dictated by the riparian zone location, with all 
planting to occur in an irregular fashion in order to mimic the natural growth of 

plants rather than in lines. 
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Table 1 – Anticipated planting densities for the RC 

Zone Area Vegetation Type Density 
Total to be 

Planted 

Upper/VRZ 80,000m2 Trees 1 per 80m2 1,000 

  Shrubs 1 per 50m2 1,600 

Middle 40,000m2 Shrubs 1 per 25m2 1,600 

  Herbs 1 per 10m2 4,000 

Toe 20,000m2 Sedges and Rushes 5 per 1m2 100,000 

Entire RC 200,000m2 Grasses 15kg per ha 300kg 

 

200 additional trees will be planted in the 7.29ha unvegetated portion of 
Wandobah Reserve, with at least 75 of these to be preferred Koala habitat tree 

species. 

It should be noted that the above anticipated planting densities are based on 

open space with no existing vegetation. As there is extensive existing vegetation 
within Wandobah Reserve, the overall densities will be significantly higher than 
those indicated in the table. These higher densities will contribute to the overall 

function of the Reconstruction as a riparian corridor. 

GSC currently sources seed and seedlings from Gunnedah Forestry Nursery and 

Fields Native Nursery in Uralla. The volumes required for the Reconstruction may 
result in the need to source additional volumes elsewhere. GSC will endeavour to 
ensure that seed and tubestock sources are located as close to Gunnedah as 

possible in order to provide for seed provenance. 
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4. Revegetation Methods 

Revegetation will be undertaken utilising various methods, including 

hydromulching, conventional planting, and long-stem planting, depending on the 
species, location and establishment requirements. Examples of these are 

provided in Table 2. 

 

Table 2 – Revegetation methods 

Vegetation Type Revegetation Method Common Zones 

Sedges and Rushes Conventional planting Toe; in rip rap surrounding 

stormwater outlets 

Grasses Hydromulching Stream, toe, middle and upper  

Herbs Conventional planting Middle and upper 

Wattles Long-stem planting Middle and upper 

Shrubs Long-stem planting Middle and upper 

Trees Long-stem planting Upper 

 

Appropriate site preparation, including eradication of noxious weeds, is to be 
undertaken prior to commencement of revegetation. 

 

4.1 Conventional Planting 

Conventional planting of seedlings is used in many revegetation projects. The 
benefits of seedlings include: 

 Higher, more guaranteed survival rates; 

 The ability to select species; and 

 The ability to plan final spacing and densities of planting. 

The use of seedlings as opposed to direct seeding is appropriate where rapid 
growth is required, with seedlings achieving faster growth rates in the first year 

after establishment than germinants from direct seeding (Schirmer and Field 
2000). 

The use of seedlings for conventional planting in the Reconstruction instead of 
seeds will facilitate quicker establishment of soil stablising sedges, rushes and 
herbs, with quick establishment of these essential in order to mitigate potential 
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erosion. This is particularly important in areas surrounding stormwater outlets 
and where high erosive potential occurs. Conventional planting of seedlings, in 

conjunction with the stablilisation measures proposed in the Reconstruction 
design, such as reno mattresses and jute mesh, will ensure that the 
Reconstruction is stablised quickly following construction. 

The use of ‘Hiko’ or multi-cell seedlings has increased in revegetation projects, 
as they are easy to propagate and plant and have a smaller cost when compared 

to standard and advanced seedlings (Schirmer and Field 2000). As such, it is 
proposed to source multi-cell seedlings for the herb, sedge and rush species to 
be used in the revegetation of the Reconstruction. 

 

4.2 Long-stem Planting 

Long-stem planting requires the planting of seedlings which have been matured 
for longer than conventional seedlings to three-quarters of their length below the 

soil surface, with the buried stem and leaf nodes developing roots. The benefits 
of long-stem planting include: 

 The creation of an older, stronger seedling for planting due to the 

consistent nutrients and water provided in the longer nursery period; 

 Insulation of the deeply planted root ball from changes in soil temperature 

and moisture; 

 Increased chance of survival in hotter and drier environments, with the 

root ball located further away from these influences; 

 Greater stability of newly planted seedlings in comparison to conventional 

planting; 

 Greater ability to withstand the effects of moving water such as flood 

conditions in riparian zones; 

 Limited watering during planting, with no further watering required post-

planting; and 

 Reduced loss from vandalism as it is harder to pull up a deeply planted 

root ball. 

Long-stem planting for the Reconstruction will generally follow the auspices of 

The Long-stem Planting Guide (The Australian Plants Society NSW 2010). This is 
provided in APPENDIX D. 
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4.3 Hydromulching 

Hydromulching is a one-step process where seed, fertilizer, mulch and a binder 

are combined in water, with the resulting slurry sprayed onto the soil surface 
providing a wood fibre, interlocked mat which provides moisture and protection 

for seed gernmination. Hydromulching is more expensive than other forms of 
direct seeding, however it provides for greater soil stability and protection of 

seed. Hydromulching with native seed has been used successfully in the 
rehabilitation of mine overburden (Spraygrass 2009). 

 

 

Figure 2 – Hydromulch application (Spraygrass 2009) 

A hydromulch mix will be applied to the whole RC as part of the revegetation of 
the Reconstruction. In preparation for the hydromulch mix the RC should be 
ripped, up to 200mm deep, and topsoiled. Where possible, weed growth, large 

stones and other debris should be removed. The application of the 
hydromulching native seed should commence immediately after surface 

preaparations have been completed. Table 3 provides the recommended 
hydromulch mix for the Reconstruction. 
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Table 3 – Hydromulching application rates for native grass seed 

Zone Area Item 
Application 

Rate 

Total to be 

Applied 

Entire 

RC 
20 ha 

Native Seed Mix 15kg per ha 300kg 

Cover Crop Seed (Couch) 35kg per ha 700kg 

Fertiliser* 150kg per ha 3,000kg 

Wood Fibre Mulch 2.5t per ha 50t 

Binder 250L per ha 5,000L 

* Fertilizer rates and type are to be determined by soil testing during the 

preparation stage. 

 
The above items shall be thoroughly mixed together to form a slurry then 
applied under pressure onto the RC by means of hydromulching equipment 

specifically designed for the purpose by operators trained in the use of this 
equipment. 

Watering of the RC should be carried out in order to keep the wood-fibre moist 
until satisfactory germination occurs. Post-germination, limited watering should 
be carried out as necessary to ensure to native grasses reach a stage where 

they are self-sufficient. 

If, during the construction tendering process, it is determined that an alternative 

method of establishing grasses (e.g. direct seeding) is preferred, this VMP will be 
updated to reflect the application and monitoring requirements of the alternative 

method. 

 

4.4 Staging and Scheduling 

The planting of 200 trees in the 7.29ha offset area discussed in Section 3 and 

delineated in the mapping provided in APPENDIX B is to occur in September 
2013. Construction is not anticipated to commence until at least 17 months 
following these plantings, thus allowing time for establishment. 

Revegetation of the RC will occur immediately following construction of the 
Blackjack Creek Reconstruction, with staging of construction allowing for staging 

of revegetation. This staging shall be undertaken in a manner so as to ensure 
that an area no greater than half the length and width of the Reconstruction is to 
be disturbed at any one time. 

All earthworks activities within the Reconstruction will be scheduled so as to 
facilitate the preparation of the Reconstruction site for revegetation immediately 

following the placement of topsoil. 
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5. Maintenance and Monitoring 

The following maintenance and monitoring measures will be utilised by GSC to 

ensure the establishment and ongoing efficacy of revegetation at the 
Reconstruction site: 

 Site inspections during construction to ensure that site preparation and 

topsoiling occurs in accordance with revegetation requirements; 

 Employment/engagement of suitably qualified employees/contractors to 

undertake the revegetation, particularly with regards to hydromulching; 

 Site inspections during planting/hydromulching to ensure that 

revegetation is occurring in accordance with the reference documents 

provided in this VMP; 

 Regular watering of plantings/hydromulch post-planting to ensure 

establishment/germination; 

 Regular monitoring of climatic conditions and soil surface moisture at the 

Reconstruction site post-establishment of revegetation, with watering to 

be provided should it be needed; 

 Regular site inspections post-construction to ensure that any 

dead/damaged plants are replaced, including following a flood event in 

Blackjack Creek; and 

 Regular mowing and pruning of vegetation as necessary. 

APPENDIX E provides the monitoring and maintenance checklists for the 
revegetation of the Reconstruction. 

Mowing will not be undertaken if grasses are lower than 10cm, and mowing 

debris will not be allowed to enter the waterway. 

No burning of the riparian zone will be undertaken by GSC. 

 

6. Costs 

Table 4 provides the anticipated revegetation costs for the Reconstruction. The 
unit costs have been derived from The cost of revegetation (Schirmer and Field 

2000), with unit costs checked against current supplier prices to ensure 
accuracy. 
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Table 4 – Anticipated revegetation costs 

Item Volume Unit Cost Total Cost 

Tree seedlings (tubestock) 1,200 $2.50 $3,000.00 

Shrub seedlings (tubestock) 3,200 $2.50 $8,000.00 

Herb seedlings (multi-cell) 4,000 $1.00 $4,000.00 

Sedge and rush seedlings (multi-cell) 100,000 $1.00 $100,000.00 

Plastic sleeve guards, stakes and weed 

matting for trees and shrubs 
4,400 $1.50 $6,600.00 

Contractor cost to plant tree and shrub 

seedlings, including placement of plastic 

sleeves, stakes, and weed matting 

4,400 $5.00 $22,000.00 

Contractor cost to plant herb, sedge and 

rush seedlings 
104,000 $1.00 $104,000.00 

Hydromulch native grass 20ha $11,500/ha $230,000.00 

Total revegetation cost $477,600.00 

 

While it is likely that contractors will be used to undertake the revegetation, as 

per the table above, there is some potential for GSC to reduce rehabilitation 
costs through the involvement of volunteers in the planting of the seedlings; 
however this will result in a cost resulting from the need to provide supervision, 

equipment and refreshments to any such volunteers. The cost of revegetation 
(Schirmer and Field 2000) estimates that an inexperienced volunteer would need 

43 hours to plant 1000 seedlings with tree guards and that refreshment for 
volunteers would cost $20 per hectare. If 20 volunteers were utilised, with GSC 
supervision at a cost of $50 per hour and provision of refreshments, the planting 

component of the revegetation of Blackjack Creek would take approximately 233 
hours, at a cost of $11,650 for supervision and $304 for refreshments. 

This represents a significant saving over the use of contractors for planting; 
however it is unlikely that volunteers will be utilised to plant such large volumes 
as: 

 At the above calculated rate, and working for 8 hours each day, 

revegetation of the Reconstruction would take approximately 29 days; 

 Recruiting sufficient volunteers with adequate amount of available time 

may not be possible due to volunteers having other commitments; and 

 Difficulties relating to maintaining volunteer interest over such a long 

period may be experienced. 
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Ongoing maintenance costs have been derived from The cost of revegetation 
(Schirmer and Field 2000), with GSC labor and plant hire rates incorporated into 

this. Table 5 provides the anticipated maintenance costs for revegetation of the 
Reconstruction. 

 

Table 5 – Anticipated annual maintenance costs 

Item Volume Unit Cost Total Cost 

Monitoring (2 hours, 12 times 

per annum) 

24hrs $60 per hour $1,440.00 

Refill/infill planting*  n/a 10% of original cost $24,760.00 

Watering (16 hours, 2 times 

per month, 3 months per 

annum) 

96hrs $85 per hour $8,160.00 

Mowing (16 hours, 6 times per 

annum) 

96hrs $135 per hour $12,960.00 

Total annual maintenance cost $47,320.00 

* Refill/infill planting costs will decrease over time and only apply to trees, 

shrubs, herbs, sedges and rushes. Figures are exclusive of corporate recharge 

costs. 
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Site Photographs 
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Reconstruction – Photos and Coordinates 

 

 

Photo 1 – ‘Balmoral’ looking north. Coordinates -30.991591 150.230782 



 

Photo 2 – ‘Balmoral’ looking south. Coordinates -30.990991 150.230179 

 

Photo 3 – Wandobah Reserve looking north. Coordinates -30.979584 

150.241286 



 

Figure 4 – Wandobah Reserve looking south. Coordinates -30.980736 

150.240330 

 

Figure 5 – Wandobah Reserve looking south. Coordinates -30.983114 

150.238288 
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Offset Areas Map 
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APPENDIX C 

Recommended Planting List 
 

 





 

 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 

 
APPENDIX D 

Long-stem Planting Guide 
 

 



























































 

 

 

 

APPENDIX E 
Monitoring and 

Maintenance Checklists 
 

 



Blackjack Creek Riparian Corridor/Channel 

Reconstruction 

 Weekly Revegetation Monitoring and Maintenance 

Checklist 

 

Issue Yes No Notes/Remedial Action 

Has site preparation been 
undertaken in accordance with the 

VMP? 

   

Are all staff and contractors 

adequately qualified? 
 

   

Has revegetation occurred in 
accordance with the VMP and 

appendices? 

   

Has watering been undertaken 

fortnightly, or more frequently 
depending on meteorological 
conditions? 

   

 
 

 
 

   

 

 

Name……………………………………………..  Position…………………………………………… 

 

Signed…………………………………………..  Date………………………………………………… 



Blackjack Creek Riparian Corridor/Channel 

Reconstruction 

 Monthly Post-Construction Revegetation Monitoring and 

Maintenance Checklist 

 

Issue Yes No Notes/Remedial Action 

Soil moisture 

Is there adequate soil moisture? 
 

   

If not, has watering occurred? 
 

   

Plants 

Have plants died or has a flood 

event occurred? 
 

   

If so, have infill plants been 
planted? 
 

   

Mowing and Pruning 

Has any illegal burning occurred in 

the riparian zone? 
 

   

If so, is additional infill planting 
required? 

 

   

Has all mowing been undertaken 

only for grasses above 10cm? 
 

   

Have all large branches resulting 
from pruning and any rubbish 
encountered during mowing been 

prevented from entering the 
waterway where possible? 

   

 
 

 

   

 

 

Name……………………………………………..  Position…………………………………………… 

 

Signed…………………………………………..  Date………………………………………………… 
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