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iii) Introduction
The Bickham Coal Company approached Hunter Land Management to complete
a Riparian Management Plan for the frontage of the property “South Bickham” to
the Pages River (Figure 2) in the upper catchment of the Hunter Valley on the
east coast of New South Wales (Figure 1). This plan was requested by the
Department of Mineral Resources as a condition of consent to commence a bulk
coal sample in 2004.
This Plan has two components which includes this Report and an A1 Map.
Hunter Land Management has extensive experience in riparian management,
particularly in the Hunter Valley, and has incorporated this experience into the
development of the plan over the 4.3 km reach of the Pages River.

“South Bickham”

Figure 1 – Map of the Hunter Catchment showing location of “South Bickham”
Source: www.hcmt.org.au
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Figure 2 – Topographic map depicting Pages River frontage of “South Bickham”
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iv) Aim of Plan
The aim of this Riparian Management Plan is to;
•
•
•
•

Identify the current processes occurring in this reach of the Pages River;
Identify and prioritise riparian areas to be rehabilitated and managed into
the future;
Guide the rehabilitation of priority areas in the riparian zone of the Pages
River through “South Bickham” using techniques such as stock
management, revegetation and weed control;
Provide a management plan for the on-going management of the riparian
zone of “South Bickham” for on-ground managers of the Bickham Coal
Company.

v) Methodology
Desktop Assessment
A desktop assessment of EL 5306 and “South Bickham” was undertaken utilising
all the relevant information supplied to Hunter Land Management. The
assessment included a search of the historical photos of the Pages River held at
the Muswellbrook office of DIPNR, a brief RiverStyle assessment using
topographic maps and the existing reports on the property “South Bickham” and
the bulk coal sample site. The information gathered from the reports, outlined
below was incorporated, where appropriate, into this Riparian Management Plan.
•
•

Flora and Fauna Assessment (Umwelt)
Review of Environmental Effects (Hunter Development Brokerage)

Site Inspections
A site inspection and data collection excursion was undertaken of the frontage of
“South Bickham” to the Pages River in early March 2004. Data was collected
using GPS units and GIS mapping software to accurately locate and map
features such as fence lines, weed infestations, erosion sites and environmental
features such as pools and rock outcrops.
Weed and vegetation field
identifications were undertaken during the site inspections to accurately develop
native vegetation and weed species lists. These can be found in the Appendices
1 and 2. Management options were also developed during site inspections, e.g.
areas to be revegetated, condition of fences etc.
Formulation of Riparian Management Plan
A Riparian Management Plan has been developed which has incorporated all the
information gathered above. This plan has developed 7 project areas, which have
been prioritised, and a 5 year works plan. Further information has been included
in the Appendices such as revegetation species and positions, weed control
techniques and crash grazing guidelines.
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vi) EL 5306 Assessment and Recommendations
Assessment
Rivers are continuous, linked systems, both in an upstream and downstream
manner, and as part of this Riparian Management Plan, Hunter Land
Management has completed a desktop assessment and a brief field inspection of
the upstream and downstream health of the Pages River surrounding the property
“South Bickham”, inclusive of EL 5306. This has allowed an assessment to be
made of any issues which may affect the long term health of the Pages River
through “South Bickham” and recommendations given in this plan.
Upstream Issues
The major upstream issues which where uncovered included weed infestations,
such as Willows, Blackberries and Noogoora Burr, which will infest the riparian
zone in the future and broad issues relating to water quality, such as
sedimentation. Stock management may also become an issue in the future with
neighbouring stock having access along the river corridor from upstream
properties.
Downstream Issues
There were no major downstream issues identified, such as headcut erosion and
bed lowering, that will affect this Riparian Management Plan. The only minor
issue which was discovered was a stock management issue. Stock may have
access into the riparian frontage of “South Bickham” if stock proof flood fencing
was to fail on the downstream side.
Recommendations
The major recommendations which have been developed from the upstream and
downstream assessment include the following;
•
•

Manage weed infestations as they occur from upstream sources within the
riparian zone, including weeds such as Blackberry and Willows.
Install and maintain flood fences on the upstream and downstream
boundary fences to prevent neighbouring stock from entering the riparian
zone of “South Bickham”.
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vii) Project Areas
The Pages River frontage of “South Bickham” has been broken up into 7 Project
Areas (Figure 3) which run downstream alphabetically, commencing at Project
Area A through to Project Area G.
Each Project Area has similar rehabilitation issues and on-going management
requirements to maintain the health of the Pages River through this property.
The following section of the report describes each Project Area in detail, outlining
aspects such as areas to be refenced, weeds to be removed and ongoing
management recommendations.

Figure 3 – Topographic map depicting Project Area boundaries
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Project Area A
Project Area A Boundary (Upstream):

Upstream extremity of “South
Bickham” Pages River frontage

Project Area A Boundary (Downstream):

Commencement of gorge section

Project Length: 600 metres
General Assessment:
This section of riparian zone is typical of the more alluvial section of the frontage.
It contains isolated areas of bank erosion, bank slumping on the left bank, along
with areas of weed infestations such as Blackberries and Willows.
The area is fully fenced and has is beginning to regenerate with many River Oak
(Casuarina cunninghamiana) saplings establishing in the bed of the river.
There is a large infestation of Willows, along with Giant Reed, on the right bank at
the downstream end of the Project Area. These willows are providing stability to a
high outside bend.
There is an irrigation pump site present in the bed of the river at the upstream end
of this Project Area.

Figure 4 – Management Plan for Project Area A
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Management Recommendations:
The following are the management recommendations for Project Area A;
Stock: It is a recommendation of this plan that the existing riparian fencing be
maintained to exclude stock from the riparian zone.
Weeds: It is a recommendation of this plan that riparian weeds, particularly
Willows, be removed through this Project Area on a staged basis, allowing for
native vegetation to take its place and stability to be maintained. The willows
highlighted above should be poisoned in position, using the frilling method, on a
staged basis (See Appendix 2). On-going weed management is essential to
control any future infestation which may initiate from surrounding sources.
Native Vegetation: It is a recommendation of this plan that native vegetation be
planted in the riparian zone, as per the plan below and the Native Riparian
Species Guidelines. Longstems native tubestock are recommended as they have
the best survival rate in the riparian environment (See Appendix 1).
On-going Management:
•
•
•

Exclusion of stock with occasional crash grazing to control weed growth
(See Appendix 3)
On-going weed inspections and control during periods of infestation along
with consultation with adjoining landholder concerning on-going weed
management
Encourage native vegetation to establish in the riparian zone through
plantings and stock exclusion

11
Riparian Management Plan
Bickham Coal Company

Project Area B
Project Area B Boundary (Upstream):

Commencement of gorge section

Project Area B Boundary (Downstream):

Conclusion of gorge section,
upstream of windmill.

Project Length: 300 metres
General Assessment:
This section of the frontage is defined as a gorge and contains bedrock controls
on both banks and beds.
There is little to no erosion in this Project Area and stock is currently excluded
from this zone.
Minor weeds infestations are present, such as isolated Willows (Salix sp.) and
Giant Reed (Arundo donax).

Figure 5 - Photo looking downstream through Project Area B
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Figure 6 - Management Plan for Project Area B

Management Recommendations:
The following are the management recommendations for Project Area B;
Stock: It is a recommendation of this plan that the existing riparian fencing be
maintained to exclude stock from the riparian zone.
Weeds: It is a recommendation of this plan that riparian weeds be removed
through this Project Area. This can be completed by using either physical removal
and/or poisoning techniques. There are no stability issues due to the bedrock
controls. On-going weed management is essential to control any future infestation
which may initiate from surrounding sources. (See Appendix 2)
Native Vegetation: Existing native vegetation should be encouraged and
enhanced through stock exclusion and management/enhancement of native
vegetation upstream of the Project Area.
On-going Management:
•
•
•

Exclusion of stock with occasional crash grazing to control weed growth
(See Appendix 3)
On-going weed inspections and control during periods of infestation
Encourage native vegetation to establish in the riparian zone through stock
exclusion
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Project Area C
Project Area C Boundary (Upstream):

Conclusion of gorge section,
upstream of windmill.

Project Area C Boundary (Downstream):

Gate in riparian fence, below Bulk
Sample Site

Project Length: 350 metres
General Assessment:
This section of frontage can be described as a pocket of floodplain below a gorge.
It has areas bedrock on the left bank throughout the majority of the Project Area
with the right bank being of alluvial composition.
The area is fenced and stock has been excluded for a significant period of time
(2-3 years). Along with native vegetation regeneration, weeds have established in
this section of the riparian zone, such as Blackberry and Willows (Salix sp.) due
to this stock exclusion.

Figure 7 - Photo showing a Willow (Salix sp.) in Project Area C
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Figure 8 - Management Plan for Project Area C

Management Recommendations:
The following are the management recommendations for Project Area C;
Stock: It is a recommendation of this plan that the existing riparian fencing be
replaced on the right bank and the remainder maintained to exclude stock from
the riparian zone.
Weeds: It is a recommendation of this plan that riparian weeds be removed
through this Project Area. This can be completed by using either physical removal
and/or poisoning techniques. There are minimal stability issues due to the
bedrock controls. On-going weed management is essential to control any future
infestation which may initiate from surrounding sources. (See Appendix 2)
Native Vegetation: It is a recommendation of this plan that native vegetation
should be planted on the right bank, to a depth of the existing fence (25m) for the
entire length of the project area. Longstem native tubestock are recommended
as they have the best survival rate in the riparian environment (See Appendix 1).
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Ongoing Management:
•
•
•

Exclusion of stock with occasional crash grazing to control weed growth
(See Appendix 3)
On-going weed inspections and control during periods of infestation
Encourage native vegetation to establish in the riparian zone through
plantings and stock exclusion
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Project Area D
Project Area D Boundary (Upstream):

Gate in riparian fence, below Bulk
Sample Site

Project Area D Boundary (Downstream):

Immediately downstream of
abandoned mine

Project Length: 800 metres
General Assessment:
This Project Area can be best described as a confined valley setting with a small
floodplain pocket. There is bedrock, in pockets, both in the bank and bed of this
reach and it displays little erosion at the time of the development of this plan.
There is an erosion site marked on the plan which is natural erosion of an outside
bend which require no direct management.
Stock are currently excluded from the site through the existing fencing and there
are areas of native vegetation regeneration as a result of this.
Willows (Salix sp.) and Blackberries are present in this reach.

Figure 9 - Photo looking downstream through Project Area D
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Figure 10 - Management Plan for Project Area D

Management Recommendations:
The following are the management recommendations for Project Area D;
Stock: It is a recommendation of this plan that the existing riparian fencing be
maintained to exclude stock from the riparian zone.
Weeds: It is a recommendation of this plan that riparian weeds be removed
through this Project Area. This can be completed by using either physical removal
and/or poisoning techniques. There are minimal stability issues due to the
bedrock controls. On-going weed management is essential to control any future
infestation which may initiate from surrounding sources. (See Appendix 2)
Native Vegetation: Existing native vegetation should be encouraged and
enhanced through stock exclusion and management/enhancement of native
vegetation upstream of the Project Area.
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On-going Management:
•
•
•

Exclusion of stock with occasional crash grazing to control weed growth
(See Appendix 3)
On-going weed inspections and control during periods of infestation
Encourage native vegetation to establish in the riparian zone through stock
exclusion
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Project Area E
Project Area E Boundary (Upstream):

Immediately downstream of
abandoned mine

Project Area E Boundary (Downstream):

River crossing

Project Length: 450 metres
General Assessment:
This Project Area can be best described as a confined valley setting with a small
floodplain pocket. The right bank throughout this Project Area consists of bedrock
with the left bank being an alluvial flat. There is a large pool through this reach
and the river also splits into two at the downstream end, providing a pressure
relief valve for the Pages River at this point.
The area is fenced and excluded from stock; however the fence is in poor
condition on the left bank.
There is a large infestation of weeds in this reach, such as Willows, Giant Reed
and an introduced Elm species (see below).

Figure 11 - Photo showing example of Elm sp. infestation in Project Area E
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Figure 12 - Management Plan for Project Area E

Management Recommendations:
The following are the management recommendations for Project Area E;
Stock: It is a recommendation of this plan that the fence on the left bank be
replaced, approximately 5-10m further back from the existing fence, and the
remainder of the riparian fencing maintained to exclude stock from the riparian
zone.
Weeds: It is a recommendation of this plan that riparian weeds be removed
through this Project Area on a staged basis, allowing for native vegetation to take
its place and stability to be maintained. The major infestation of Elms sp.
highlighted in the plan above should be “phased out” over a period of 3-4 years
due to their current role in providing stability. Willows and Giant Reed (Arundo
donax) highlighted above, should be removed and/or poisoned in situ. On-going
weed management is essential to control any future infestation which may initiate
from surrounding sources. (See Appendix 2)
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Native Vegetation: It is a recommendation of this plan that native vegetation be
planted in the riparian zone on the left bank, as per the plan below and the Native
Riparian Species Guidelines (Appendix 1). Longstem native tubestock are
recommended as they have the best survival rate in the riparian environment.
On-going Management:
•
•
•

Exclusion of stock with occasional crash grazing to control weed growth
(See Appendix 3)
On-going weed inspections and control during periods of infestation
Encourage native vegetation to establish in the riparian zone through
plantings and stock exclusion
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Project Area F
Project Area F Boundary (Upstream):

River crossing

Project Area F Boundary (Downstream):

Boundary flood fence

Project Length: 1000 metres
General Assessment:
This reach of riparian zone is typical of the more alluvial sections of the frontage.
It contains an area of extensive bank erosion on the left bank, along with
extensive areas of weed infestations such as Blackberries, Willows (Salix sp),
Giant Reed (Arundo donax) and a small Elm sp. infestation.
The area is fenced with a relatively new fence atop the left bank and a relatively
old fence running along the right bank.
There are stands of diverse native vegetation along this stretch along with several
excellent areas of natural River Oak (Casuarina cunninghamiana) regeneration.

Figure 13 - Photo looking upstream through Project Area F showing Willows (Salix sp.) and bank
erosion on the right (left bank)
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Figure 14 - Management Plan for Project Area F

Management Recommendations:
The following are the management recommendations for Project Area F;
Stock: It is a recommendation of this plan that the fence on the right bank be
replaced/repaired, and the remainder of the riparian fencing maintained to
exclude stock from the riparian zone.
Weeds: It is a recommendation of this plan that riparian weeds be removed
through this Project Area on a staged basis, allowing for native vegetation to take
its place and stability to be maintained. The major infestation of Willows sp.
highlighted in the plan above should be “phased out” over a period of 3-4 years
due to their current role in providing stability. Elm sp. and Giant Reed (Arundo
donax) highlighted above, should be removed and/or poisoned in situ. On-going
weed management is essential to control any future infestation which may initiate
from surrounding sources. (See Appendix 2)
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Native Vegetation: It is a recommendation of this plan that native vegetation be
planted in the riparian zone on the left and right bank, as per the plan below and
the Native Riparian Species Guidelines (See Appendix 1). Longstem native
tubestock are recommended as they have the best survival rate in the riparian
environment.
On-going Management:
•
•
•

Exclusion of stock with occasional crash grazing to control weed growth
(See Appendix 3)
On-going weed inspections and control during periods of infestation
Encourage native vegetation to establish in the riparian zone through
plantings and stock exclusion
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Project Area G
Project Area G Boundary (Upstream):

Boundary flood fence

Project Area G Boundary (Downstream):

“Bickham” boundary leaves
riparian zone

Project Length: 800 metres
General Assessment:
This Project Area does not include frontage to the Pages River and solely deals
with riparian fencing. This is due to the fact that this section is known as a “give
and take” area where the adjoining landholder, across the river, has ownership to
the high bank on “South Bickham”, fence below.

Figure 15 - Photo showing boundary fence through Project Area G
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Figure 16 - Management Plan for Project Area G

Management Recommendations:
The following are the management recommendations for Project Area G;
Stock: It is a recommendation of this plan that the boundary fence on the right
bank be replaced/repaired, in consultation with the adjoining landholder, to
prevent stock access from “South Bickham” to the riparian zone.
Weeds: It is a recommendation of this plan that “South Bickham” management
consult with the adjoining landholder to control the extensive weed infestation in
the riparian zone and prevent infestation of the surrounding rehabilitated riparian
zone.
Native Vegetation: N/A
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On-going Management:
•
•

Maintenance of boundary fence to exclude stock from neighbouring
riparian zone.
Consultation with adjoining landholder about on-going weed management
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viii) 5 Year Schedule of Works
Hunter Land Management has provided rehabilitation and maintenance
guidelines for 7 Project Areas and to facilitate in the implementation of these
projects, they have been prioritised below. A 5 Year Schedule of Works was then
developed.
Prioritisation
Project Area
Project Area A

Project Length
600m

Project Area B

300m

Project Area C

350m

Project Area D

800m

Project Area E

450m

Project Area F

1000m

Project Area G

800m

Components
Revegetation,
Weeds Control,
Stock Mgt.
Weed Control,
Stock Mgt.
Revegetation,
Weed Control,
Stock Mgt
Weed Control,
Stock Mgt.
Revegetation,
Weed Control,
Stock Mgt
Revegetation,
Weed Control,
Stock Mgt
Stock Mgt.
(Refencing)

Priority No.
3

5
1

6
4

2

7

5 Year Schedule of Works
A 5 Year Schedule of Works has been developed which has incorporated the
priority table above.
General Work Schedule Guidelines
Fencing: To be completed before any revegetation is to be undertaken to ensure
the site is stock proof.
Weed Control: Poisoning should be completed in spring as plants are actively
growing in this period. Physical removal can be undertaken at any time.
Revegetation: Revegetation is best undertaken in autumn and early winter to
establish vegetation before summer; however longstems can be planted all year
round due to the nature of the technique. Stock must be kept off revegetation
project sites for at least 3-4 years before crash-grazing is implemented.
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5 Year Schedule of Works Timeline
Year 1

Year 2

Year 3

Year 4

Year 5

Project Area
Project Area A
Project Area B
Project Area C
Project Area D
Project Area E
Project Area F
Project Area G

Key
Revegetation Project
Stock and Weed Management (Poisoning and Fencing-where required)
Weed and Stock On-going Maintenance
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ix) Appendices

31
Riparian Management Plan
Bickham Coal Company

Appendix 1
Native Riparian Species Guidelines
Scientific Name

Common Name

Position in Riparian
Zone

Rough-barked Apple
Yellow Box
Forest Red Gum
River Oak
Kurrajong

High Bank/Face of Bank
High Bank
High Bank/Face of Bank
Toe and Face of Bank
High Bank

Narrow leaved Bottlebrush
Sweet Willow Bottlebrush
River Bottlebrush
Hickory Wattle
Slender Tea Tree
Native Olive

All Areas
All Areas
All Areas
All Areas
High Bank
High Bank/Face of Bank

Spiny Headed Matt Rush

Toe of Bank

Trees
Angophora floribunda
Eucalyptus melliodora
Eucalyptus tereticornis
Casuarina cunninghamiana
Brachychiton populneum
Shrubs
Callistemon linearis
Callistemon salignus
Callistemon sieberi
Acacia implexa
Leptospermum polyanthum
Notelaea microcarpa
Grasses
Lomandra longifolia

Diagram depicting zones outlined above
Average Density
of Plantings
should be 1 tree
per 4m2

Toe of Bank

Face of Bank

High Bank
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Appendix 2
Weed Management Guidelines
Common Name

Scientific Name

Weeping Willow

Salix babylonica

Crack Willow

Salix fragilis

Blackberry

Rubus fruticosus

Giant Reed

Arundo donax

Elm sp.

Unidentified Elm species

Noogoora Burr

Xanthium occidentale

Major perennial and annual riparian weeds present on “South Bickham”, March 2004

Legislation
ALL vegetation within the riparian zone is subject to the Native Vegetation
Conservation Act 1997 and the DIPNR should be consulted before any vegetation
is removed within the riparian zone of “South Bickham”

Management Techniques
Willows (all Salix species)
Project Areas that contain willows growing in the riparian zone, which require
management, have been recommended to be managed in two ways.
1) Full removal
Where it is recommended that Willows are removed, Willows under 2m in height
can be physically pulled out or poisoned through “cut and point” methods if higher
then 2m and less than 10cm in diameter. This involves cutting the stem as low as
possible and painting the stump with Round-Up Bi-active ™ within 10-15
seconds. Ensure that all twigs and branches are collected from the site on
completion of poisoning.
2) Staged Removal
Due to the fact that Willows can provide stability in riparian zones in isolated
areas, staged removal has been recommended in these areas. Staged removal
involves the following steps;
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Stage 1: (Year 1)
•
•
•

Removal all sapling willows (i.e. under 2m in height and 10cm in diameter)
Frill and poison approximately 1/3 of the existing mature willows
Establish dense native colonising species around existing Willow species,
especially on the toe.

Stage 2: (Year 2)
•
•
•
•

Removal all sapling willows (i.e. under 2m in height and 10cm in diameter)
Re-poison existing willows which have not died
Frill and poison approximately 1/3 of remaining mature willows
Maintain and establish dense native colonising species around existing
Willows species, especially on the toe.

Stage 3: (Year 3)
•
•
•
•

Removal all sapling willows (i.e. under 2m in height and 10cm in diameter)
Re-poison existing willows which have not died
Frill and poison remaining 1/3 of mature willows
Maintain and establish dense native colonising species around existing
Willows species, especially on the toe

Stage 4: (Ongoing)
•
•
•

Removal all sapling willows (i.e. under 2m in height and 10cm in diameter)
Re-poison existing willows which have not died
Maintain and establish dense native colonising species around existing
Willows species, especially on the toe

Removal Techniques
Cut and Paint
Cut and Paint involves cutting through the stem of the tree and applying
herbicide, Round-Up Bi-active ™, to the exposed area within 10-15 seconds of
the cut. A dye should be added to the poison to distinguish all areas that have
been poisoned. All branches and twigs must be removed from the site after this
process has been finalised.
Frilling
Frilling involves “ringbarking” all the stems of the specimen and injecting, using an
injector bottle, Round-Up Bi-active ™ into the cut. This technique usually kills the
tree within 1 -2 months, however follow-up poisoning may be required if a full kill
is not achieved.
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Blackberry (Rubus fruticosus)
All Blackberry specimens should be removed as a priority and this can be done in
two ways;
1) Manual Removal – If access is possible, Blackberry should be removed using
machinery such as an excavator. Once removed, it should be piled away from
possible floodwaters and allowed to dry. Once dry it should be burnt, during
winter preferably. The regrowth should be sprayed using Roundup Bi-active™
over the following seasons.
2) Foliar Spray – Infestations which cannot be accessed with machinery should
be foliar sprayed using Roundup Bi-Active™. Repeat spraying over several
seasons will be necessary to completely kill the specimen.
Giant Reed (Arundo donax)
Giant Reed infestations should be destroyed by physically removing the
vegetation above the ground and removing the material away from possible
floodwaters and burnt, once dry, during winter.
Regrowth should be sprayed using Roundup Bi-Active™.
Elm sp. (unknown)
Elm sp. present in Project Area E and F should be removed using the same
staged method as described in Willows on the previous page due the large
infestation at this site.
Noogoora Burr (Xanthium occidentale)
Management of Noogoora Burr should be undertaken as a low priority and if
required, foliar spray should be used with Roundup Bi-Active™.
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Appendix 3
Stock Management Guidelines
Stock, cattle, sheep and horses, are a riparian zones biggest enemy. They can
destroy native vegetation, produce erosion and pollute water bodies. However,
they can be useful in the control of many annual and perennial weeds, such as
Noogoora Burr.
“Crash Grazing” is a term which has been developed for describing the use of
cattle to control weeds in riparian zones.
Cattle can be introduced into areas, which have no recently (3-4 years) planted
native vegetation, for short periods of time (e.g. 1 – 2 days) and then be
removed.
This type of management is site specific and cattle should be constantly
monitored to ensure that there is no excessive damage.
Frequency should be dependant on seasons. Spring and summer are the most
effective. As a guide, 1-2 times per year, will see a dramatic improvement in the
amount of perennial and annual weeds found in a riparian zone.
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