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AECOM Design + Planning has been 
commissioned by Ashton Coal Operations 
Limited (ACOL) to prepare a landscape 
restoration approach for the two proposed 
watercourse diversions on Bowmans Creek, 
as described within the head document.

This report is to be read in conjunction with 
the following drawings (refer Appendix 1):

SK01 – Masterplan – Eastern Diversion;»»

SK02 – Detail Area / Sections - Eastern »»
Diversion;

SK03 – Masterplan – Western Diversion;»»

SK04 – Detail Area / Sections - Western »»
Diversion;

SK05 – General Details»»

1.00	in troduction
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The project is described in detail within the 
head document. For the purposes of this 
report, the project involves the construction of 
two diversions on Bowmans Creek between 
the New England Highway and the Hunter 
River:

Eastern Diversion - which will start about »»
150 m south of the New England Highway 
and extend for about 830 m approximately 
along the eastern edge of the floodplain 
to join an existing oxbow channel 
(approximately 125 m long) and then drain 
into the existing creek. This diversion will 
involve excavation of a meandering channel 
that mimics the geomorphic features of the 
adjacent reach of Bowmans Creek, including 
variable width (about 35m to 100m) and 
variable bed levels to create pools and 
riffles. Typical maximum excavation depth in 
this diversion is varies from 4.0m to 5.5m.

Western Diversion - which will start just »»
downstream of the existing streamflow 
monitoring station (operated by the Office 
of Water). This diversion, which will extend 
for approximately 780 m, will also mimic the 
geomorphic characteristics of the adjacent 
reach of Bowmans Creek which is typically 
about 7m deep.  Top width of this diversion 
channel will vary from 45 to 70 m.

In each instance, block banks will be placed 
in the existing channel to direct flows into the 
diversion channels. The block banks will be 
installed in two phases as follows:

Phase 1 – up to the 6 month average »»
recurrence interval flood;

Phase 2 – up to the 5 year average »»
recurrence interval flood.

1.01	Ba ckground

The Phase 1 temporary block bank will 
minimise the potential for a highly damaging 
flood event passing through the diversions 
within the early period of the landscape 
restoration, as the flow for each diversion will 
be split between the existing reach of the 
creek and the diversion. The 5 year average 
recurrence interval flood through the diversion 
in this instance has been calculated to be 
approximately equal to that of the 1 year 
average recurrence interval flood if all of the 
flow was passing through the diversion. 

Construction of each diversion will be 
undertaken in four phases over a total period 
of about four months for each diversion:

Bulk earthworks to create the general form »»
of the channel;

Detailed channel shaping to develop the »»
required geomorphic characteristics in the 
base of the channel and install rock bars and 
engineered log jams;

Landscape detailing and revegetation;»»

Construction of block banks and final cut-in »»
at the ends of the diversion channels.
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The landscape restoration approach for the 
Bowmans Creek diversions proposes the 
establishment of plant communities that will 
be characteristic of those that were present 
prior to European colonisation. Objectives of 
the approach are to create plant communities 
that establish rapidly, are species rich and 
have dense plant cover, so as to achieve:

Quick ground-holding characteristics »»
Sufficient to withstand flooding early within 
the plant establishment period (PEP);

Resistance to on-going weed colonisation, »»
maximising the potential for natural 
colonisation / regeneration of the planted 
species, particularly the native grasses;

A diverse suite of endemic species that »»
maximise the potential for colonising of 
new niches as they become available in the 
developing community;

High plant cover rates to ensure the »»
communities will have natural resistance 
to weed colonisation, good ground-holding 
characteristics sufficient for a range of 
periodic flood events, and sufficient species 
diversity to develop into an appropriate 
climax community.

Opposite photograph: Bowmans Creek, Centreline of proposed Longwall

2.00	General approach

A substantial number of previous studies have 
been undertaken for the site. The key studies of 
relevance to this report are discussed below.

2.01.01	 Flora And Fauna Assessment

HLA-Envirosciences undertook a flora and 
fauna assessment of the site in 2001. The 
assessment included a summary of eight 
(8) previous flora and fauna assessments 
commencing from 1984, and undertaken 
either specifically for the site, or within close 
proximity to the site, in addition to species 
identified within the NSW National Parks and 
Wildlife Service Wildlife Atlas. The report 
provides a species list incorporating findings 
from six (6) of the previous flora and fauna 
assessments, the NPWS Wildlife Atlas and 
the HLA 2001 study (refer Appendix 2). No 
threatened species (flora or fauna) were 
observed on the site.

Of relevance to the works proposed within this 
report, the assessment identified the following 
plant communities within close proximity to 
the proposed creek diversion works:

Grassland - comprising a combination of dry »»
pasture and improved pasture, to the flood 
terrace through which Bowmans Creek cuts. 
Limited regeneration was noted as occurring 
within the dry pasture. The improved 
pasture has a very high percentage of weed 
cover;

Bulloak – a primary colonising community »»
of which the key species, Bulloak 
(Allocasuarina luehmannii) tends to form 
dense monoculture stands, due to the fallen 
cladodes which cause the exclusion of most 
other tree and shrub species;

Riparian – a community dominated by River »»
Oak (Casuarina cunninghamiana), with a 
lesser component of Rough-barked Apple 
(Angophora floribunda). The community is 
highly disturbed by grazing impacts.

2.01	 Previous studies
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Additionally, seven (7) specimens of River 
Red Gum (Eucalyptus camaldulensis) were 
identified in the narrow riparian corridor of the 
southern meander of Bowmans Creek, on 
the adjoining property to the west. Within the 
Hunter Catchment, this population is unique 
in NSW, being the only one to occur within 
a coastal catchment, and is restricted to 19 
stands, covering approximately 100 hectares 
(ERM, 2006). 

2.01.02	  Hunter-Central Rivers Cma 
Mapping

The Hunter-Central Rivers Catchment 
Management Authority has produced 
vegetation mapping of the Central Hunter 
Valley (Hunter-Central Rivers CMA, 2007). The 
mapping identifies existing plant communities 
as a series of Map Units (MU), for each of 
which it provides a general assessment, e.g. 
significance / condition / threat assessment, 
and a list of key species. The following plant 
communities identified within the CMA 
reporting were identified by the author as 
being likely to be associated with Bowmans 
Creek and its adjoining flood terrace environs:

MU 13 – Hunter Floodplain Red Gum »»
Woodland Complex;

MU 30 – Hunter Valley River Oak Forest »»
(identified by the CMA mapping);

MU 32 – Central Hunter Bulloak Forest »»
Regeneration.

The River Red Gum population within the 
Hunter Catchment is listed as an endangered 
population under the Threatened Species 
Conservation Act, 1995 (TSCA). The CMA 
further states that the regional TSCA listed 
population of Red Gums is in danger of 
extinction from the introduction of ‘non-natural 
hybrid River Red Gums for revegetation 
projects’ which could result in the extinction 
of the local gene pool for this species (Hunter-
Central Rivers CMA, 2007).

With regard to the Hunter Floodplain Red 
Gum Woodland Complex, the Hunter-Central 
Rivers CMA states that the community is 
under extreme threat, is not reserved, and 
that urgent protection and management 
agreements are required with private 
landholders (Hunter-Central Rivers CMA, 
2007). 

Additionally, the mapping identifies the 
subject site as being centrally located within a 
proposed regional vegetation linkage.
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2.02.01	  Hunter Valley River  
Oak Forest

This community is proposed for the low 
active floodplain and adjoining inset benches 
(refer Masterplan and Detail Area / Sections 
drawings for locations). As can be seen 
from the sections, the low active floodplain 
comprises of a cobble / sand / silt material 
mix placed over a synthetic clay liner, while 
the inset benches comprise of in-situ alluvial 
material. 

The profile for this community (including a list 
of key species) is attached (refer Appendix 
3). The community typically forms a mid-high 
to tall forest with a mid-dense canopy almost 
exclusively dominated by River Oak (Casuarina 
cunninghamiana subsp. cunninghamiana). 
Other less frequent canopy species may 
include Rough-barked Apple (Angophora 
floribunda), Forest Red Gum (Eucalyptus 
tereticornis), Swamp Oak (Casuarina glauca). 
Rainforest-affiliated low trees and shrubs 
sometimes form an understorey stratum, 
which may include such species as Native 
Peach (Trema tomentosa var. viridis), Ironwood 
(Backhousia myrtifolia) and Muttonwood 
(Rapanea variabilis) (Hunter-Central Rivers 
CMA, 2007).

2.02.02	  Hunter Floodplain Red Gum 
Woodland

This community is proposed for the side 
slopes and adjoining flood terrace (refer 
Masterplan and Detail Area / Sections 
drawings for locations). The side slopes are 
likely to comprise of lenses of various alluvial 
materials including cobbles, sand, silt and clay. 

The profile for this community (including 
a list of key species) is attached (refer 
Appendix 4). The community typically forms 
a mid-high to very tall or open woodland, 
and occurs on floodplains and floodplain 
rises along the Hunter River and several 
major tributaries. Sites on major floodplains 
between Singleton and several kilometres 
south of Scone are dominated by River Red 
Gum (Eucalyptus camaldulensis), often as a 
sole dominant canopy species. Forest Red 
Gum (Eucalyptus tereticornis), Yellow Box 
(Eucalyptus melliodora) and Rough-barked 
Apple (Angophora floribunda) can co-dominate 
in places although they usually form a minor 
part of the canopy. River Oak (Casuarina 
cunninghamiana subsp. cunninghamiana) once 
formed a gallery forest, within the typically 
surrounding Red Gum Forest, along most 
creeks and rivers (Hunter-Central Rivers CMA, 
2007).

2.02	 Proposed vegetation communities
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Following is a description of the proposed 
method for the undertaking of the landscape 
restoration works (the works). Landscape 
restoration will commence upon completion 
of the channel forming works, and will be 
undertaken as a staged process.

The key steps that will be undertaken in 
the construction of the works are described 
below.

3.00 	restoration method
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3.01 	works method

3.01.01	 Protection of the Works

Fence off the works area, or undertake other 
measures as necessary to ensure stock are no 
longer (in perpetuity) able to access the area, 
allowing for restricted stock access to the area 
of the diversion if they are not able to otherwise 
access unrestored sections of the creek.

3.01.02	 Weed Management

Weed management will be a key factor in 
determining the success of the project, 
particularly within the first 12 to 18 months 
of the Plant Establishment Period (PEP). 
Very high weed densities are present on the 
flood terrace within which the diversions 
are constructed, particularly within the areas 
of improved pasture. The following weed 
management process is recommended:

Slash or otherwise manage the flood »»
terrace for weeds within 50 metres of the 
creek diversions to minimise the extent 
of weed seed inputs to the area of the 
works – slashing is to commence prior to 
commencement of the engineering works, 
and take place at intervals sufficient to stop 
substantial setting of weed seed for at least 
the first 12-18 months of the PEP;

Undertake restoration treatments quickly »»
upon completion of the civil engineering 
works to minimise the opportunity for weed 
colonisation;

Weed manage prepared areas with »»
glyphosate (e.g. Roundup Biactive) as 
required prior to undertaking restoration 
treatments;

Regularly undertake initial weed »»
management of the works until a dense 
native plant cover is in place, and that is 
of sufficient capacity to provide for natural 
regeneration of native species and minimise 
habitat / colonisation opportunities for 
weeds;

Thereafter, undertake weed management as »»
required.

3.01.03	 Soil Preparation

The following soil preparation measures will 
be undertaken:

Low Active Floodplain – For those areas of »»
the works that comprise of placed cobble 
material, i.e. to the low active floodplain, 
no soil preparation will be required after 
the material has been placed. However, 
the placed cobble material will be carefully 
selected during the creek construction 
phase of works to ensure it contains a sand 
/ silt / clay content sufficient to support an 
appropriate level of plant growth for the 
proposed plant species;

Inset Benches – The inset benches will »»
comprise of various alluvial materials. Soil 
testing will be undertaken to the benches to 
determine its suitability for planting into, and 
ameliorants applied as required sufficient 
to ensure an appropriate level of plant 
response;

Lower Side Slopes – The lower side »»
slopes are defined as that area below 
the 5 year average recurrence interval 
flood. It is proposed that this area be 
mass planted with cell-grown seedlings 
to ensure a relatively quick cover. Given 
that it is anticipated that the side slopes 
will constitute a series of alluvial lenses 
comprising of a range of materials, 
soil testing will be undertaken on a 
representative sample of each lens 
type to test chemical and physical soil 
properties and identify any requirements for 
amelioration to a level that seeks to provide 
a greater advantage to native seedlings 
than colonising weed species, e.g. low P 
levels. Additionally, the lens material will 
be assessed to determine whether it can 
readily be planted into with cell size plants, 
e.g. if it comprises of a substantial cobble 
content, it may not be possible to plant cell 
size seedlings into it. If the lens cannot be 
planted into, than provision will be made for 
the installation of a thin (say 75mm depth) 
layer of site topsoil as described below.  
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Upper Side Slopes and Flood Terrace – The »»
upper side slopes are defined as that area 
above the 5 year average recurrence interval 
flood. It is proposed that this area be subject 
to direct seeding of native grasses in the 
first place, in conjunction with a limited 
structural planting of cell-grown seedlings.

Site Topsoil – Site topsoil will be stockpiled »»
as part of the civil works package. Prior 
to stripping of topsoil, testing will be 
undertaken to determine the depth to 
which the majority of the weed seed load 
is situated. For areas to be stripped for their 
topsoil, this top layer (potentially in the order 
of 100mm) will be scalped and removed 
well away from stockpile sites, in order to 
remove the majority of the soil weed seed 
bank. The remaining topsoil will subject to 
soil testing and amelioration as required prior 
to installation.

3.01.04	  Protective Matting /  
Erosion Protection

Protective matting will be applied to the 
following areas for both erosion control and 
weed suppression:

Inset Benches – Unlike the low active »»
floodplain which is to comprise of a cobble 
mix, the inset benches will comprise 
of various alluvial materials which will 
potentially be susceptible to erosion. Subject 
to the findings of the previously undertaken 
soil testing, and the materials composition of 
the benches, these benches will be covered 
with a heavy duty, biodegradable protective 
matting to assist in the prevention of erosion 
from storm events until the plant material 
has established sufficiently to perform this 
role;

Lower Side Slopes – To minimise the »»
level of risk of major damage to landscape 
restoration works within the first 12–18 
months, it is proposed that those areas of 
the sides slopes that fall below the level 
of the 1 year average recurrence interval 
flood  are to be matted with a medium duty, 
biodegradable protective matting assist in 
the prevention of erosion from storm events 
until the plant material has established 
sufficiently to perform this role.

Note:  The project has been designed such that the proposed block banks that will direct water into the diversions, 

will initially be constructed to divert water up to the 1 in 6 month Average Recurrence Interval (ARI) storm event 

(these will later be increased in size to divert flows up to the 1 in 5 year ARI storm event). Storm events greater 

than this 1 in 6 month ARI will be split between the diversion and the existing stream. As a result, it has been 

calculated that the 1 year ARI storm event calculated for the diversions (based upon the final 1 in 5 year ARI block 

bank being in place), will broadly equate to a 1 in 5 year ARI storm event with the 6 month block bank in place.   

It is considered that this 1 in 5 year ARI storm level provides an acceptable level of flood damage risk to the 

restoration works in the early stages of the project.
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3.01.05	 Planting - Long-stem Tubes

Planting to the low active floodplain and inset 
benches will include long-stem tubes of River 
Oak, which have been developed specifically 
for riparian situations. These tube plantings are 
essentially tall (about 1m high) plants with a 
with a single long stem, most of which in fact 
comprises of roots. Once established, other 
species from the Hunter Valley River Oak 
Forest community will be planted using a mix 
of long-stem tubes for those species for which 
they are available. Where proposed species 
are not able to procured in a long-stem form, 
these will be planted as cell-grown seedlings 
progressively in small numbers throughout 
the period of the works to minimise losses to 
flood. The initial planting of long-stem tubes 
will be undertaken at average three (3) to 
four (4) metre centres across the area of the 
low active floodplain and inset benches. This 
density allows for open cobble and bench 
areas as is characteristic of the community, as 
well proving niches for following-up planting of 
additional species.

3.01.06	 Planting - Cell-grown Seedlings

Cell-grown seedlings will be planted to the 
lower side slopes at an average density of 8 
plants sq.m. The planting palette will comprise 
of a mix of robust and quick growing species 
from all structural layers to maximise early 
soil holding properties, including a substantial 
ground layer of native grasses and forbs 
such as Lomandra longifolia. An initially 
species diverse structural planting will be 
undertaken for this area, with an emphasis 
on the canopy and shrub layers, to assess 
the relative performance of different species 
within the Hunter Floodplain Red Gum 
Woodland community, including at different 
heights up the bank, and possible responses 
to periodicity of inundation and soil types. 
Once this initial planting is established, staged 
supplementary planting will take place to 
increase species diversity and plant density 
where required. 

3.01.07	 Direct Seeding

Direct seeding of a select suite of native 
grasses will be undertaken to the upper 
slopes and flood terrace edge in conjunction 
with a structural planting initially in limited 
numbers, to provide a dense, weed resistant 
cover, into which later staged planting can 
be undertaken to create a species rich 
community characteristic of Hunter Floodplain 
Red Gum Woodland. As with the planting 
to the lower side slopes, an assessment 
will be made of the relative performance of 
different species within the Hunter Floodplain 
Red Gum Woodland community, to help 
determine an optimal species composition 
for later supplementary planting. The outer 
five (5) metres of the corridor restoration 
will be seeded initially to a dense cover of 
native grasses to provide a robust weed 
barrier between the works and the adjoining 
weed community on the flood terrace. Select 
native grass species will include: Kangaroo 
Grass (Themeda australis); Scented Top 
(Capillipedium spicigerum) and Wild Sorghum 
(Sorghum lieocladum), species which have 
previously performed well in direct seeding 
applications. Additionally, a sterile cover crop 
will be judiciously used during the initial period 
of direct seeding, sufficient to assist in weed 
suppression without unduly compromising the 
growth of the young native seedlings. 

3.01.08	 Watering

Watering, where needed, will be undertaken 
for a minimum period of 3 months after each 
planting or direct seeding event.
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3.01.09  Plant Provenance

Where available, provenance River Red Gum 
seed will be utilised for this project.

A key aim of the project is to provide a flexible, 
cost effective and adaptive approach to the 
restoration process, which takes advantage of 
the opportunities offered by the relatively long 
life of the project, i.e. a period of some 14 years. 
Advantages of this approach are as follows:

Facilitates early focus on ground stabilisation »»
and associated simplified maintenance 
approach, i.e. weed management is less 
constrained by the number and range of 
species planted and subsequent very high 
need in the early stages of the project 
for skilled, highly labour intensive weed 
management, which given the area to 
be covered for this project would be 
very difficult to adequately resource. The 
proposed approach of having a limited 
number of robust native grass species 
providing the main initial ground holding 
and weed suppressing function, simplifies 
maintenance and provides better protection, 
increased soil moisture holding capability 
and a more biologically active soil layer for 
subsequent plantings over that available 
in a single occurrence conventional mass 
planting processes;

Facilitates early commencement of the »»
works in keeping with ACOL’s program, 
as seed is only required for a handful of 
species, and cell-grown seedlings can 
initially be procured in readily low, achievable 
quantities;

Provides appropriate lead time to procure a »»
diverse suite of species in high numbers;

Facilitates the opportunity for collection of »»
provenance propagation materials by ACOL, 
e.g. for Eucalyptus camaldulensis, and may 
facilitate the same for other species in the 
normal course of nurseries providing plant 
material for the project, given the opportunity 
for substantial plant order lead times;

Facilitates a gradual building up of species »»
diversity, by-passing problems often 
associated with procurement of particular 
species, e.g. limited viable seed drop in 
some seasons;

Early structural planting provides a »»
framework for the later introduction of 
‘softer’ species that are difficult to introduce 
in the early phases of a project due to 
their particular requirements, e.g. areas 
with dappled light, elevated soil moisture, 
wind and sun protection, locally increased 
humidity, etc.
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Broad planting and seeding phases are 
described below.

3.02.01	Phase 1 – Site Stabilisation

This phase of the works would take place 
over the first 2 -3 years of the project. Key 
objectives of this phase would be to:

Quickly stabilise the works;»»

Provide a quick and robust weed »»
suppressing native plant cover which will 
improve soil structure and microclimate;

Assess initial species performance, in order »»
to tailor the initial species planting lists.

3.02.02	  Phase 2 – Community 
Structure

This phase of the works would generally take 
place between years 3 and 6 of the project. 
Key objectives of this second phase of the 
project would be to:

Augment species diversity of the »»
communities sufficient to provide a 
significant level of species richness, 
characteristic of the community, e.g. in the 
order of say 30 to 40 species for the upper 
side slopes and approximately 40 species 
for the lower side slopes (both communities 
are Hunter Floodplain Red Gum Woodland), 
and 20-30 species for the Hunter Valley 
River Oak Forest community within the Low 
Active Floodplain and Inset Benches;

Increase numbers and density of particular »»
species where required.

3.02.03	 Phase 3 – Species Diversity

This phase of the works would generally take 
place between years 6 and 8 of the project. 
Key objectives of this third phase of the 
project would be to:

Further augment species composition of the »»
communities to a comprehensive suite of up 
to say 50 species;

Providing the ‘softer’ and harder to establish »»
species in the now substantially ameliorated 
natural environment which should by that 
stage provide many of the niches necessary 
for the establishment of these species.

3.02	 PLANTING PROGRAM
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The landscape restoration method proposed 
within this report proposes that the works 
be undertaken gradually and in a staged and 
adaptive manner, commencing with site 
stabilisation using a combination of direct 
seeding of native grasses and planting, 
followed by a gradual building up community 
structure and species richness, until a 
robust, and relatively low maintenance, self-
perpetuating corridor community is created. 

An appropriate level of resources will be 
committed in the initial plant establishment 
period, in particular during the first 12 to 18 
months after implementation. During this 
phase weed control will be regularly and 
rigorously undertaken, so as to facilitate the 
colonising of the great majority of available 
niches by native species. Once this outcome 
has been achieved, it can be expected that the 
required maintenance effort will significantly 
drop-off, until it reaches a relatively low, long-
term maintenance level. 

As part of this process, management will be 
adaptive, with outcomes being monitored 
and evaluated against restoration goals and 
objectives, and management actions adjusted 
as required to best meet these. These 
principles are summarised in the flow diagram 
below.

4.00	C ORRIDOR MANAGEMENT

Figure 1: Adaptive Management Flow Diagram
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The works will be undertaken generally in 
accordance with the following ACOL management 
plans which are currently in place:

Environmental Management Strategy – Phase 2 »»
Underground Mining Operations

Land Management Plan»»

Landscape and Revegetation Management Plan»»

Weed Management Plan.»»

4.01	Exis ting Management Plans
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APPENDIX 1 
LANDSCAPE DRAWINGS

SK01 – Masterplan – Eastern Diversion»»

SK02 – Detail Area / Sections - Eastern Diversion»»

SK03 – Masterplan – Western Diversion»»

SK04 – Detail Area / Sections - Western Diversion»»

SK05 – General Details»»
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Bowmans Creek Diversion 
Masterplan - Eastern Diversion





DETAIL LEGEND

Watercourse Elements

Engineered Log Jam

Rock Beaching

Rock Bar

Riffle

Deep Pool

Shallow Pool

Low Active Floodplain

Planting: Watercourse

Aquatic / Ephemeral Community

Watercourse / Low Active Floodplain

Inset Benches

Planting: Hunter Valley River Oak Forest

Existing Contours

Works Boundary and 
Protective Fencing Proposed Contours

Perspective Point for 
Perspective View

Lower Side Slopes (Below 1 year 
Average Recurrence Interval Flood Level)

Upper Side Slopes (Above 1 year 
Average Recurrence Interval Flood Level)

Flood Terrace Buffer Planting

Planting: Hunter Floodplain Red Gum 
Woodland

0 9 5 0 3 2 4 3   

D R A W I N G  N U M B E R   S K 0 2 

1 2  O C T O B E R  2 0 0 9L E V E L  8 ,  17  YO R K  ST R E ET,  SY D N E Y  N S W  2 0 0 0  T  0 2  8 0 2 3  9 3 3 3  F  0 2  8 0 2 3  9 3 9 9

Bowmans Creek Diversion
Detail Area / Sections - Eastern Diversion

Detail Plan 1     Scale1:500@B1
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Bowmans Creek Diversion
Masterplan - West Diversion
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Bowmans Creek Diversion 
Detail Area / Sections - Western Diversion
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1 - BUFFER PLANTING 

Direct seeding with dense planting of select native species on prepared seed bed to provide weed management buffer planting

2 - UPPER SIDE SLOPE PLANTING

Direct seeding and low density planting of cell-grown seedlings on prepared seed bed. Works are above the 1 year ARI flood and 
designed to provide cost-effective early ground holding with dense native grass planting, and  low density cell-grown seedling planting of 
key structural Red Gum Forest species.

3 - LOWER SIDE SLOPE PLANTING

Mass planting of cell-grown seedlings with key structural Red Gum Forest species and high glassland content. Works are below the 1 
year ARI flood and designed to provide quick cover with high ground-holding characteristics.

4 - LOWER ACTIVE FLOODPLAIN PLANTING

Long-stem tube planting of River Oak. Augmented periodically with low-density planting of key structural elements as either long stem or 
cell-grown seedlings, as available. Cell-grown seedings planted in regularly but relatively low numbers to minimize losses to flood.

W - WEED MANAGEMENT EDGE

Subject to regular slashing of weed infested pasture community for minimum 50m perimeter width to minimize weed colonisation of the 
works.

5 - LOW DENSITY AUGMENTATION PLANTING

Low density augmentation planting with key structural species. Primary purpose of this zone is still to provide dense grassland buffer to 
adjoining weed infested flood terrace.

6 - SUBSTANTIAL AUGMENTATION PLANTING

Substantial augmentation of species diversity to approximately 30-40 species.

7 - INFILL / AUGMENTATION PLANTING

Substantial infill planting and species augmentation, including the introduction of ‘softer‘, more difficult to establish species, to an 
approximate total of 40 species.

8 - REGULAR INFILL / AUGMENTATION PLANTING

Substantial augmentation of species, Regular planting in relatively small number to increase species diversity while minimising extent of 
losses from periodic flooding. Build to 20-30 species.

C - COLONISATION

Encourage natural colonisation of native grasses out onto the flood terrace. This can be readily achieved by providing judicious weed 
management to assist early natural colonisation that will take place to this weed management edge.

9 - AUGMENTATION PLANTING

Increase species number to approximately 10-15, to create simplified community form with relatively strong grassland buffer edge 
retained. 

10 - FULL SPECIES PLANTING

Plant remaining species to achieve approximately 50 species for community. 

Note: At this stage of the project there may be little requirement to plant the remaining species as they may have already naturally 
colonised the area.

11 - FULL SPECIES PLANTING

Add any last required species to achieve approximately 50 species for this community.

12 - FULL SPECIES PLANTING

Continue to regularly plant outstanding remaining species in small number to achieve final diversity of between 40-50 species.

C - COLONISATION

Encourage natural colonisation of all native species out from the buffer edge and onto the flood terrace.

NOTE: All works to be fenced to prevent 
entry of stock into the works area.

Trees

Eucalyptus camaldulensis
Eucalyptus tereticornis
Angophora floribunda
Brachychiton populneus subsp. populneus
Eucalyptus melliodora
Casuarina cunninghamiana subsp. cunninghamiana
Eucalyptus crebra
Eucalyptus punctata
Casuarina glauca

Shrubs and Groundcovers

Notelaea microcarpa var. microcarpa
Bursaria spinosa
Exocarpus strictus 
Notelaea neglecta
Solanum cinereum
Dichondra repens
Einadia hastata
Pratia purpurascens
Alternanthera denticulata
Calotis lappulacea
Commelina cyanea
Einadia trigonos
Geranium solanderi var. solanderi
Rumex brownii
Ajuga australis
Lepidium pseudohyssopifolium
Oxalis exilis
Oxalis radiocosa
Plantago debilis
Pratia concolour
Sida corrugata
Solanum americanum
Urtica incisa
Amaranthus macrocarpus var. macrocarpus

Hunter Floodplain Red Gum Forest

Grass

Cynodon dactylon
Austrostipa verticilliata
Microlaena stipoides var. stipoides
Aristada ramosa
Austrodanthonia fulva
Cynoglossum australe
Eragrostis leptostachya
Sporobulus creber

Sedges and Rushes

Carex sp.
Cyperus fulvus
Cyperus gracilis
Juncus sp.

Ground Fern

Chielanthes austrotenuifolia
Cheilanthes sieberi subsp. sieberi
Marsilea drummondii

Twiner

Glycine tabacina
Desmodium varians
Glycine clandestina

Trees

Casuarina cunningamiana subsp. cunninghamiana
Angophora floribunda
Eucalyptus tereticornis

Shrubs and Groundcovers

Acacia falcata
Acacia longifolia
Acacia paradoxa
Ficus coronata
Hymenanthera dentata
Myoporum montanum
Notelaea venosa
Nyssanthes diffusa
Sigesbeckia orientalis subsp. orientalis
Solanum prinophyllum
Lomandra longifolia
Dichondra Repens
Persicaria decipiens
Plectranthus parviflorus
Pratia purpurascens
Commelina cyanea
Convolvulus erubescens
Cotula australis
Cynoglossum australe
Einadia hastata
Galium propinquum
Geranium solanderi var. solanderi
Plantago debilis
Plantago gaudichaudii
Solenogyne bellioides
Stellaria pungens
Urtica incisa

Hunter Valley River Oak Forest
Grass

Austrostipa verticillata
Oplismensus aemulus
Echinochloa termatophila
Cynodon dactylon
Echinopogon ovatus
Microlaena stipoides var. stipoides

Sedges

Carex appressa
Schoenus apogon

Ground Fern

Cheilanthes sieberi subsp. sieberi

Vine

Pandorea pandorana subsp. pandorana
Calystegia marginata
Cayratia clematidea
Clematis glycinoides var. glycinoides
Eustrephus latifolius
Desmodium varians
Glycine clandestina
Stephania japonica var. discolor

Engineered Log Jam, in this case log step with paired abutment 
jams. Williams River, NSW

Photo provided by  Chris Gippel

Engineered Log Jams at the completion of construction

Photo provided by Chris Gippel

The same site as above seven years later with the engineered 
log jams visible at the middle right of frame

Photo provided by Chris Gippel

Engineered Log Jams
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Bowmans Creek Diversion
General Details

Staging of Landscape Restoration

Phase 1 - Site Stabilisation - Year 1-3

Phase 2 - Community Structure - Year 3-6

Phase 3 - Species Diversity - Year 6-8

Image Key Plan

1 2

3 4

W

C

C

1

5

9

Buffer 
Planting

Low 
Density 
Planting

Low 
Density 
Planting

Buffer 
Planting

Weed 
Management 
Edge

Weed 
Management 
Edge

Colonisation

Colonisation

Colonisation

Colonisation

Direct 
Seeding+Low 
Density Planting

Substantial 
Augmentation 
Planting

Augmentation 
Planting

Augmentation 
Planting

Full Species 
Planting

Full Species PlantingFull Species 
Planting

Full Species 
Planting

Full Species Planting

Substantial 
Augmentation Planting

Infill / 
Augmentation 
Planting

Infill / 
Augmentation 
Planting

Regular Infill / Augmentation Planting

Direct Seeding+Low 
Density Planting

Mass Planting Mass PlantingLong-stem Tube Planting

2

6

10

3

7 8

1211

4 3

7

11

2

6

10

1

5

9

W

C

C

Photo of Bowmans Creek showing existing cobble watercourse and remnant River Oak Forest character.

Example of densely planted water course15 months after planting, as proposed for the lower side slopes,  showing ground-holding 

capability of the approach. Intensive weed management s crucial to the success of this approach in the early phase of the project.

The proposed works will provide substantial habitat opportunities for a range of both aquatic and terrestrial fauna.

Example of Kangaroo Grass cover 15 months after being direct seeded to this site, as proposed for the upper slopes.
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APPENDIX 2
SPECIES LIST – SITE AND LOCAL ENVIRONS

Species list excerpt from flora and fauna assessment for the site  
– HLA Envirosciences 2001
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APPENDIX 3
COMMUNITY PROFILE:  
HUNTER VALLEY RIVER OAK FOREST

Excerpt from Hunter-Central Rivers CMA, 2007. Vegetation of the  
Central Hunter Valley, NSW
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APPENDIX 4
COMMUNITY PROFILE:  
HUNTER FLOODPLAIN RED GUM WOODLAND

Excerpt from Hunter-Central Rivers CMA, 2007. Vegetation of the  
Central Hunter Valley, NSW


















