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EXECUTIVE SUMMARY

The Subject Site is located within Lot 464 DP 1058778, Princes Highway, South Nowra. The
purpose of this plan is to set out the strategic framework for the effective and integrated
management of weeds within the Subject Site and to document the restoration and
revegetation activities that would be implemented following completion of landform
reconstruction operations.

The nature of the quarry’s operations result in a highly disturbed landscape. Weeds colonise
disturbed landscapes and currently thirty species have been located within the Subject Site.
This report details the weeds present and provides a program of works to control these weeds.
Control work has commenced and will be ongoing.

The Project would require the removal of the majority of the natural vegetation within the
Subiject Site. It is therefore necessary that an ongoing program of progressive rehabilitation of
native vegetation be part of the quarry’s operating procedures. This report provides a
description of the native vegetation on site and identifies those species that would be utilised
for progressive rehabilitation. The revegetation and rehabilitation program would be
documented and regular monitoring and compliance reporting provided to the relevant
government agencies. An annual budget would be allocated for these activities during the life
of the Project and for a period after the decommissioning of the quarry.
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1 INTRODUCTION

This report was commissioned by South Coast Concrete Crushing Pty Ltd to document a weed
management strategy for part Lot 464 DP 10568778, Princes Highway, South Nowra (the
“Subject Site”) (Figures 1 and 2). The Subject Site has two mining leases (ML5087 and
ML6322). ML5087 is approximately 7.4 hectares and is currently operational. ML6322 is
approximately 14.7 hectares and requires development consent. The area is currently zoned
partly 1(b) Main Arterial Road Protection and (a small portion) 1(f) (forest zone) zone under the
Shoalhaven Local Environmental Plan 1985. The land is currently used as a quarry for the
extraction of shale. The western perimeter of ML5087 and a large portion of ML6322 supports
native vegetation. Bunds of earth have been created around the perimeter of the Subject Site
and weeds are common within the bund areas and other disturbed sites within the Subject
Site.

The history of the existing mine lease is detailed by City Plan Services and R.W. Corkery and
Co. Pty Ltd (2007). In summary the quarrying of ML5087 has lawful consent but quarrying
within ML6322 requires consent. As a result of changes to the Mining Act 1992, the existing
operations on ML5087 will require approval under the Environmental Planning & Assessment
Act 1979 (EP&A Act) by December 2007. Therefore, the following revegetation plan forms a
component of the development application for the continuation and expansion of extractive
operations from within ML5087 and ML6322 under Part 3A of the EP&A Act.

A previous report (Gaia Research 2007a), detailed a schedule of works to eradicate weeds
within the area of the bunding areas and revegetate this land with endemic species. In order to
address the problem with weeds further degrading the site we detail an inventory of weed
species and provide specific management programmes to control these species. This report is
complementary with the previous report but is broader in scope addressing the weeds over the
entire property and the life of the quarry. The previous report provides specific milestones for
remediation activities and this report covers everything in the previous report.

This report was prepared by Ms Rebecca Rudd. Ms Rudd’s Curriculum Vitae is presented in
Appendix 6.

1.1 Description of Study Site

The Subject site occupies part of Lot 464 DP 1058778, Princes Highway, South Nowra
(Huskisson 1: 25,000 topographic map Lat 34° 55' 30", Long 150° 36' AMG 281000 6132700,
altitude 40 m AHD) and is situated on the south coast of NSW, six kilometres south of the
Shoalhaven River (Figure 1). The Subject site has, thin poorly drained clayey soils derived
from Nowra Sandstone (Hazelton, 1993). Rock outcrops are absent.

The bunding area occurs around the perimeter of ML6322. Clay and soil have been deposited
in a linear manner around the edge of the property. The material has been positioned about
5 m from the edge of the boundaries (except for the southern boundary, which is wider). The
height of the bunds is approximately 4 m and their width approximately 10 m.
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The vegetation on these bunds consists of kikuyu, other weeds and some regenerating local
native species. The indigenous vegetation has been cleared prior to the placement of the earth
and remnant trees persist. Some are partially buried by the deposited material.

At the southern end of ML5087 is a stockpile area. Piles of material within this area have been
colonised by native species, indicating that natural regeneration is occurring on the site.
However, in other disturbed areas there are patches of weeds and the nature of the operation
means that there will be continual disturbance for many years. Hence there is a need to
provide a short and long term strategy for dealing with the weeds that currently exist on the site
but also those that may colonise areas in the future and mechanisms to remediate the site.

2 PURPOSE, AIMS AND OBJECTIVES

The purpose of this plan is to set out the strategic framework for the effective and integrated
management of weeds on the Subject Site and to facilitate suitable restoration during and after
mining operations.

The aims of the plan are to:
e avoid new problems by preventing the establishment of new and emerging
weeds;

¢ reduce the impact of existing weeds;

e prioritise weed control programs and operations to protect the surrounding
natural environment;

e control and maintain control of those weed species that pose the greatest threat
to the surrounding natural environment;

e eradicate isolated infestations of high priority weeds and prevent their spread into
areas currently not infested;

e rehabilitate areas that have been disturbed; and

o restore areas once the mining operation is completed.

The objectives of the plan are set out in Table 1.

This report forms a companion report to the “Ecological Assessment Report” for the Project
prepared by Gaia Research Pty Ltd. That report is presented as Part 3a of the Specialist
Consultant Studies Compendium and is referred to hereafter as the “Part 3a Report”. The
conclusions reached in the Part 3a Report assure full implementation of the recommendations
of this report.
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Table 1
Objectives for Weed Control
Performance indicator
Annual weed inspection and control program ensures that no
noxious weeds establish on site.
Implement an ongoing weed control program within 12 months.
No weeds found in the natural areas or along fence-lines during
annual inspections. Treat all weeds found during inspection visits.
Gradually reduce the area covered by kikuyu and replace it with
native shrubs and ground covers.
Regular collection and redistribution of seed on the site. Annual
planting of local native tube stock in autumn.
Implement annual control programs before seed set.
No breaches of the relevant requirements are recorded by the
authorities.
All weed control operators are able to competently work in creek-
lines and water bodies.
All weed operators are provided with recommended practices for
weed control over waterways.

Objective

No infestation of noxious weeds (see

Section 5.2) is allowed to establish on site.
Reduce the impact of existing weed problems.
Prevent weeds from invading any natural areas
retained onsite or neighbouring properties.
Balance the management of kikuyu as a dust
suppressor and its potential as a weed.
Restoration and revegetation of areas that have
been disturbed.

Reduce levels of annual weeds.

Weed control operators comply with all
legislative requirements.

All weed control operations consider waterways.

3 METHODS

31 Flora Surveys

The flora surveys were conducted on 3 April 2007 and between July-August 2007. Plant
identifications were made according to nomenclature used in Harden (1990, 1991, 1992 and
1993). Recent name changes outlined in issues of Cunninghamia and Telopea were used
where applicable. The conservation significance of species was established with reference to
Briggs and Leigh (1999) and the Threatened Species Conservation Act, 1995 (TSC Act).

The vegetation was searched using a general botanic survey method, as outlined by York,
Binns and Shields (1991), in order to establish an inventory of most plant species occurring in
the study area and to determine the location and extent of vegetation types. All vegetation
stands in the study area were surveyed using the general botanic survey method. Specific
searches for plant species of conservation significance were then carried out in potential
habitat using the "Random Meander Technique" (Cropper 1993). The native species located
are detailed in Appendix 5.

4 DESCRIPTION OF THE NATIVE VEGETATION OCCURRING

ON THE SITE

The endemic vegetation community is Coastal Lowlands Cycad Dry Shrub Dry Forest -
Corymbia maculata / Macrozamia communis, Forest Ecosystem 9 as described by Thomas et
al. (2000). The forest has been disturbed by previous clearing and logging. Much of the sub-
canopy is regrowth and, based on diameter at breast height the trees were in the order of forty
years old. During the survey 111 species were located this included 81 native (Appendix 5)
and thirty species (27%) of weeds (Appendix 1).
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The forest is defined as Forest Ecosystem 9: Coastal Lowlands Cycad Dry Shrub Dry Forest -
Corymbia maculata / Macrozamia communis (Thomas et al.2000). The forest type is closely
aligned with Spotted Gum Open Forest (MU 25) as defined by NPWS (2002) for the northern
lllawarra.

Spotted Gum Corymbia maculata was the tallest and most abundant species, with grey
ironbark Eucalyptus paniculata, woollybutt Eucalyptus longifolia and white stringybark
Eucalyptus globoidea occurring as isolated trees. The canopy attained 25 metres in height and
many trees contained hollows (Gaia Research 2007b). This forest has been heavily logged
and most trees were regeneration from this previous disturbance.

The midcanopy and shrub layer was sparse. A full species list is presented in Appendix 5.

5 THE INTRODUCED FLORA

Environmental weeds are plants that invade natural ecosystems. Thirty species of weed were
identified within the Subject site (Appendix 1). The distribution of these weeds is highly
associated with material introduced to the site. Weeds have established where there has been
disturbance. As the Subject Site is a working mine, disturbance is inevitable.

Introduced plant species are of concern because they have detrimental effects on the
ecological values of native bushland. There is a risk that they may spread to and from
neighbouring land. There is also the risk that they may spread via the movement of material to
and from the site.

5.1 Widespread Weeds, Weeds of Disturbance

Weed invasion is most likely after disturbance of the ground and they are spread by vectors
such as humans, birds and animals such as the red fox and by processes such as wind and
water. Weeds may be spread on tools, machinery, clothing and shoes. Foxes and birds can
carry seeds in their gut, fur or feathers.

In general the greater the disturbance the greater the potential for weeds to invade an area.
Weeds infestation is most likely to occur where there is bare soft soil, high nutrient availability,
moist conditions and high light intensity. The Subject Site has a large diversity of weeds as a
result of the high level of disturbance. The maintenance of a healthy forest canopy, dense
shrub layer and ground cover is therefore a priority in reducing the potential for weeds to
establish and spread into the undisturbed areas.

Weeds of disturbance such as kikuyu Pennisetum clandestine, cobblers pegs Bidens pilosa,
fleabane Conyza albida, inkweed Phytolacca octandra, Paspalum Paspalum dilatatum couch
Cynodon dactylon and capeweed Arctotheca calendula are widespread in areas that have
been subjected to past or current disturbances in the Study area. These weeds and are best
controlled by regular hand removal, restricted use of herbicides and through maintaining native
perennial ground and mid-storey cover.

Gaia Research Pty Ltd
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5.2 Declared Noxious Weeds

Some weeds have been declared noxious under the Noxious Weeds Act, 1993 (NW Act).
These are distinct from other weeds in that they have been deemed to have a greater ability to
impact on ecosystems than other species of weed. The various categories of noxious weeds
are defined below.

In New South Wales, the control of noxious weeds is governed by the NW Act. The Minister for
Agriculture has the power pursuant to s.7 and s.8 of the Act to make orders declaring the
plants listed in Schedule 1 of the Act to be noxious weeds for the purpose of the Act and
specifying the control category or categories which will apply to each weed. The five categories
of noxious weeds under the Act are described below:

¢ W1 State Prohibited Weeds — the control objective for W1 is to prevent the
introduction and establishment of those plants in NSW. These plants must be
eradicated from the land and the land must be kept free of the plant.

o W2: Regionally Prohibited Weeds — the control objective for W2 weeds is to
prevent the introduction and establishment of those plants in parts of NSW.
These plants must be eradicated from the land and the land must be kept free of
the plant.

o Wa3: Regionally Controlled Weeds — the control objective for W3 weeds is to
reduce the area and the impact of those plants in parts of NSW. These plants
must be fully and continuously suppressed and destroyed.

o W4: Locally Controlled Weeds — the control objective for W4 weeds is to
minimise the negative impact of those plants on the economy, community or
environment of NSW. The growth and spread of these plants must be controlled
according to the measures specified in a management plan published by the local
control authority.

e WS5: Restricted Plants — the control objective for W5 weeds is to prevent the
introduction of those plants into NSW, the spread of those plants within NSW or
from NSW to another jurisdiction. The requirements in the Noxious Weeds Act
1993 for a notifiable weed must be complied with.

The site occurs within the Shoalhaven City Council Local Government Area and declared
noxious plants for the Shoalhaven City Council area are listed in Appendix 3. The declared
noxious plants occurring on the site and their designated categories are listed in Table 2.

5.3 Weeds of National Significance

In 1997 the National Weeds Strategy was launched by the Federal Government. A central
component of the strategy is the identification of Weeds of National Significance (WONS) and
the resultant co-ordinated actions across all States and Territories. Nominated weeds were
assessed against four major criteria: invasiveness, impacts, potential spread and socio-
economic and environmental values. After considerable analysis twenty WONS were
identified. Two WONS are found on the site (Table 2). These are bitou bush and blackberry,
these species are also listed under the NW Act.

Gaia Research Pty Ltd
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Table 2
Noxious Weeds Identified on Site
Scientific name Category

Common name

Bitou Bush Chrysanthemoides monilifera W4 Key threatening process WONS
Blackberry Rubus fruticosus W4 Key threatening process WONS
Crofton Weed Ageratina adenophora w4
Fireweed Senecio madagascariensis w4

Honey Suckle

Lonicera japonica

Key threatening process

Madeira Vine

Anredera cordifolia

Key threatening process

Moth Vine

Araujia sericifera

Key threatening process

Turkey Rhubarb

Acetosa sagittata

Key threatening process

Note 1: W4 — the growth and spread of the plant must be controlled according to the measures
specified in a management plan published by the local control authority. These weed
management plans are available on the web site
http://www.shoalhaven.nsw.gov.au/Environment/weeds. Key threatening process is listing
under the Threatened Species Conservation Act, 1995.

Note 2: Under the Threatened Species Conservation Act 1995.

Note 3: Weed of National Significance.

54 Key Threatening Processes

Schedule 3 of the Threatened Species Conservation Act 1995 lists key threatening processes.
The NSW Scientific Committee has made a final determination to list invasion and
establishment of exotic vines and scramblers as a Key Threatening Process of the Act. Bitou
bush is also listed as a key threatening process.

A large number of vines and scramblers have become established in NSW. These types of
plants occurring on the site have been listed in Table 2. The majority of these species were
introduced for horticultural purposes and have escaped cultivation. Exotic vines and
scramblers may act as ‘transformer species’ altering the nature of the environment where they
become dominant. They reproduce prolifically and are well adapted to spread both from
asexually-produced propagules and by seed. They are easily spread when material is moved
from site to site. Within the Subject Site madeira vine Andredera cordifolia, honeysuckle
Lonicera japonica, mothvine Araujia sericifera and turkey rhubarb Acetosa sagittata were
found.

6 RESTORATION AND REVEGETATION

The nature of the activities on the site will result in extensive modification to the natural
vegetation that is currently present. It is therefore vital that there is a comprehensive and
ongoing program of rehabilitation. An annual budget must be allocated for these activities.

The long-term objective of the restoration and revegetation program is to establish a final
landform that mimics the pre-extraction landform and to establish vegetation communities
similar to those present in undisturbed areas adjacent to the Study Site. However, in the
interim there will be substantial disturbance, movement and storage of material. This needs to
be managed in a way that minimises any long term damage and protects as much habitat as
possible.
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6.1 Existing Storage Piles

These areas largely consist of the perimeter bund with some storage of material abutting the
existing operation. These piles need to be stabilised quickly. The best approach is to use fast
growing native ground covers and small shrubs that will stabilise the mounds and limit the
opportunity for weeds to establish. This can be achieved by the distribution of seed collected
from the site opportunistically and an annual planting of local native tube stock. A
comprehensive list of species suitable for revegetation is included in Appendix 4. The focus
for revegetation operations should be on fast growing species such as Hardenbergia
violaceae, Kennedia rubicunda, Acacia sp and local grasses such as Themeda australis.

An important component of the restoration and revegetation program is to suppress the
potential for the creation of dust. Kikuyu is well established on some sections of the bund and it
does serve to suppress a potential dust problem. Kikuyu needs to be carefully managed and
only gradually removed when native species are available for immediate planting after the
kikuyu is treated.

6.2 Future Storage Piles

As material from the site is retained in piles for storage and in the longer term restoration, a
native vegetation cover that will diminish the dust problem and retain some of the genetic
integrity of the existing vegetation needs to be established. Piles should be seeded and tube
stock planted in the autumn. Kikuyu should not be used to stabilise new piles. Any mulch
resulting from the clearing of native vegetation on the site should be used on these piles.

6.3 Final Site Restoration

As landform reconstruction operations are completed in sections of the quarry area, a program
of permanent restoration will commence. This will be undertaken progressively, with soil
material removed during land preparation activities placed immediately on areas undergoing
permanent restoration (Figure 3). The process would require material to be deposited within
the section to mimic the original contour of the land. Any native vegetation cleared from the
section being developed would be used to provide cover and habitat in the restoration area.
Once the major earthworks are completed a program to re-establishing the native cover shall
be commenced. A combination of direct seeding and planting of local native species would be
required.

Within the areas undergoing permanent restoration, a cover of lower, mid and upper storey
species would be established as quickly as possible. It should include planting of endemic tree
species grown from seed of local provenance. To achieve this, the seed needs to be collected
opportunistically from the site and stored in an appropriate manner for later use. When the
non-hollow bearing trees are cleared they should be placed within the area to be rehabilitated
to provide a source of seed and habitat for fauna. The hollow-bearing trees will be felled and
placed into the riparian protection area near Nowra Creek to provide habitat for fauna. There
must be an ongoing program of seed collection, propagation and planting. The restoration
program will take at least 5 years of successive planting weed control and monitoring.
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7 MONITORING COMPLIANCE AND SUCCESS

The monitoring program must be simple, time and cost effective. There is a requirement to
assess the site on a regular basis to identify issues requiring management, set future
rehabilitation priorities and determine the effectiveness of control methods. A set photographic
reference points would be established through the site to monitor rehabilitation progress.
Taking before and after photos of particular tasks and activities will also be a useful reporting
tool for compliance reporting.

Records that need to be maintained include:

¢ the species of weeds treated and the method of control and timing of control;
o the species of seed collected and when it is collected;

o the species planted, the quantities and when and where they are planted;

e a measure of the effectiveness of weed control techniques;

o dates when a new weed species is observed or an existing species is observed
to become more abundant; and

¢ a qualitative measure of the level of weed infestation.

8 ACTION PLAN
Table 3
Annual Works Program
Page 1 of 2

Action Timing Comment

Control of Declared |As per weed High priority task requiring immediate action. Use of herbicides is

Noxious weeds. prescriptions. On going |generally best when the weed is actively growing. Hand removal can

all year and as required |be opportunistic and best before the weed has a chance to set seed.
(Appendix 2) There is a legislative requirement to do this work.
Control of all other |As per weed Regular control measures need to be taken to meet the objectives in
weeds. prescriptions. On going [Table 1.
all year and as required
(Appendix 2)
Seed collection Generally summer and [Seed collected opportunistically when ripe. Site visit every 3 months
autumn will be sufficient to determine the availability of seed for collection.
Seed can also be collected when vegetation is being cleared or
there are wind falls. This applies to the collection of Eucalyptus
seed.

Direct seeding Autumn Seed should be broadcast when there is a high likelihood of rain.
Autumn is the most reliable time in this region. Any weeds in areas
to be direct seeded need to be treated prior to the broadcasting of
seed.

Storage of cleared | When native Native vegetation that is removed in the quarrying operation must
native vegetation vegetation is being be used to stabilise areas that are being restored.
cleared
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Table 4
Annual Works Program

Page 2 of 2
Action Timing Comment
Tube stock planting [Autumn Tubes must be ordered well in advance to ensure that stock is
available for autumn planting.
Monitoring Every 3 months Spring and Autumn are when it is most likely to detect weed

incursions and control works can be undertaken. However the site
needs to closely monitored for the availability of seed and any
potential problems and quarterly site inspections will facilitate early

detection.

Photo points Every 3 months Set photo monitoring sites and take the same photo every 6 months.
Also opportunistically when activities are being undertaken every 3
months.

Reporting Reporting of weed See Section 7 for details of what is required in the report.

management would be
incorporated into the
Annual Environmental
Management Report to
the Department of
Primary Industries —
Mineral Resources.
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Appendix 1 Species of weed located on site

Please note that only those weeds that pose a significant threat to the Subject Site are
described in Appendix 2.

Common name Scientific name Category
Bitou Bush Chrysanthemoides monilifera ssp. WONS?®, w4'
Blackberry Rubus fruticosus species aggregate WONS®, W4
Black Thistle Cirsium vulgare

Capeweed Arctotheca calendula

Castor oil plant Ricinus communis

Cleavers Galium aparine

Cobblers Pegs
Couch

Bidens pilosa
Cynodon dactylon

Crofton Weed Ageratina adenophora w4’

Dock Rumex sp

Fireweed Senecio madagascariensis w4’

Fleabane Conyza sp

Honey Suckle Lonicera japonica Key threatening process’
Inkweed Phytolacca octandra

Kikuyu Pennisetum clandestinum

Madeira Vine Anredera cordifolia Key threatening process2
Mistflower Ageratina riparia w4’

Mother of Millions Bryophyllum delagoense

Moth Vine Araujia sericifera Key threatening process2
Mustard Sisymbrium orientale

Paddy’s Lucerne Sida rhombifolia

Paspalum Paspalum dilatatum

Purple Top Verbena bonariensis

Rhodes Grass Chloris gayana

Ribgrass Plantago lanceolatus

Scarlet pimpernel
Senna

Anagallis arvensis
Senna pendula

Smoke Weed Fumaria muralis
Soursob Oxalis pes-caprae
Turkey Rhubarb Acetosa sagittata Key threatening process’

Note 1: W4 — the growth and spread of the plant must be controlled according to the measures specified in a
management plan published by the local control authority. These weed management plans are available
on the web site http://www.shoalhaven.nsw.gov.au/Environment/weeds. Key threatening process is listing
under the Threatened Species Conservation Act, (1995).

Note 2: Under the Threatened Species Conservation Act 1995.

Note 3: Weed of National Significance.
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Appendix 2 Specific prescriptions for weed species
Bitou Bush (Chrysanthemoides monilifera ssp rotundata)
ou !

Legal status

Declared Noxious Weed (Class W4) in the Shoalhaven LGA.

Distribution

Isolated seedlings only on eastern and western bunds.

Control strategy

Remove isolated plants by hand or use of herbicide and monitor annually. Eradication
achievable.

Problem

The huge seed production by this species and distribution by birds makes it very invasive.
Seed remains viable for up to 10 years.

Specifications for control
e Current infestation levels allow for hand-removal or spot spraying.
¢ Annual monitoring of whole site for any occurrences. Treat immediately.
e Cut and paint, in younger plants, or spray foliage for larger plants.
¢ Undiluted Glyphosate 360g/L for stem-scrape application.
e The following herbicide prescriptions should be used:

— For foliar use Glyphosate 360g/L at 5 or 10 ml per litre of water. Handgun or
knapsack. Spray to wet all foliage. Apply at peak flowering to actively growing
bushes during winter. Do not apply during periods of drought stress. Use
higher rate for plants over 1.5m.

Timing

Best in autumn/winter before seed set and while native vegetation is dormant. Cut and paint
when plants are actively growing.
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Blackberry (Rubus frutlcosus aggregate)
258 d T

N |

Legal itus .
Declared Noxious Weed (Class W4) in the Shoalhaven LGA.

Distribution

Two small plants found on western side of the site.

Control strategy
Treat with herbicide. Eradication from the site is easy to achieve within 12 months.

Problem

Blackberry is one of the most significant weeds in temperate Australia because of
its invasiveness in both natural and agricultural ecosystems.

Blackberry thickets also provide harbour for pest animals such as rabbits and
foxes, which further impact on the native flora and fauna.

Dead plants and large infestations may become a fire hazard, which may impact
the area through fire regime changes.

Specifications for control

Timing

Use of foliar herbicides is recommended, as results are usually superior.
However, if use of herbicides is not favoured, small plants may be hand-pulled;
grubbed out with a mattock (or similar); or canes can be cut and painted with
undiluted Glyphosate360g/L. Apply when bushes are actively growing.

Apply herbicide when bushes are actively growing, preferably at the
commencement of flowering (October to January). Spray operations should be
completed prior to the formation of fruit. For further information on control
techniques contact Shoalhaven City Council’s Noxious Weed Officer.
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Crofton Weed (Ageratina adenopora)

Legal status
Declared Noxious Weed (Class W4) in the Shoalhaven LGA.
Distribution

Localised infestation on western side of the site.

Control strategy

Hand removal and spot spraying.

Problem

¢ Broken off pieces may take root.

Specifications for control

e Hand pull or dig. Spray with herbicide when the plant is actively growing but
before flowering occurs. Monitor and control any regrowth. Current infestation is
confined and small. Eradication is a likely outcome if control action is taken.
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Fireweed (Senecio madagascariensis)
: Lo\l Yy - 7 Nk ) 7
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Legal status

Declared Noxious Weed (Class W4) in the Shoalhaven LGA.
Distribution

Sporadic in all disturbed areas on the site.

Control strategy

Hand removal and spot spraying.

Problem
e From germination to flowering can take as little as 6 weeks.

e Seed is wind blown and spread in soil and on vehicles and machinery.

Specifications for control

e Hand pull as soon as the plants become visible when they begin to flower. Bag
the whole plant for burning or deep burial. Do not leave seed heads in situ. Spot
spraying if infestation becomes larger at the first sign of flowering. The site is
likely to be regularly infested with this weed.
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Madeira Vine (Anredera cordifolia)

54 Legal status

2 Not declared in the Shoalhaven.
" Listed as a Key Threatening
.~ process under the TSC Act.

®  Distribution

S 4 Single plant only on eastern bund.
hiu Control strategy

Remove carefully by hand.

e Spread by tubers in contaminated soil.

e Aerial tubers will be shed from stems if the vine is cut and remain viable in the
soil for at least 5 years.

Specifications for control

¢ Plants can be dug up but large tubers may break in the process. Collection and
disposal of aerial tubers will be needed if pulling vines down. Scrape and paint
method can be used on mature plants. This will kill aerial tubers slowly. Results
need to be monitored for regrowth. Respraying needs to be done frequently to
prevent enough foliage recovering to support the development of new tubers.

Gaia Research Pty Ltd



SPECIALIST CONSULTANT STUDIES 2B - 31 SOUTH COAST CONCRETE CRUSHING
Nowra Brickworks Quarry AND RECYCLING PTY LTD
Part 2B: Weed Management & Rehabilitation Strategy Report No. 742/04

Moth Vine (Araujia sericifera)

Legal status

Not declared in the Shoalhaven. Listed as a Key Threatening Process under the TSC Act.
Distribution

Occasional young plant found on the bund. No fruit had set.

Control strategy

Remove carefully by hand.

Problem
e Milky sap is an irritant to the skin and eyes.

e Climbs over shrubs and trees, smothering and breaking them down.

e Spread by wind

Specifications for control

e Young plants can be hand pulled or dug out. Large plants can be treated by the
scrape and paint method. Gloves need to be worn when handling this plant to
avoid getting the sap in the mouth or eyes. If the plant reaches fruiting stage all
fruit must be collected burnt or buried. At this time there are no plants established
sufficiently to produce fruit Eradication possible if treated quickly.
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Legal status

Not declared in the Shoalhaven. Listed as a Key Threatening process under the TSC Act
(1995).

Distribution

Establish plants found in stockpile area.

Control strategy

Tubers removed and burnt or deep buried. Use of herbicide prior to seeding.

Problem
e Spread from seed and tubers in contaminated soil.
o Seed spread by wind and water

¢ Constant resprouting from tubers make this plant difficult to control.

Specifications for control

e Plants can be dug up but every tuber needs to be removed and burnt or deep
buried. Spraying with herbicide prior to seeding can be effective in late autumn or
winter. Any control method will require repeated effort and monitoring. Likely to
be an ongoing problem.
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Black Thistle (Cirsium vulgare)
[ SR Y byl e

Legal status

Not declared in the Shoalhaven.
Distribution

Frequent in bund area.

Control strategy

Annual spot spraying at the rosette stage.

Problem
e Seed is wind blown.

e Seed is moved around in soil and on vehicles and machinery.

Specifications for control

e Thistles can be chipped out with a mattock. Spot spraying can be used for larger
infestation. Chemical control measures are most effective when the plant is at
rosette stage before seed is set. Winter and spring are the best times. Control for
this weed will be ongoing at this site.
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Capeweed (Arctotheca caIendu]_a)

¥ :
Legal status
Not declared in the Shoalhaven.
Distribution
Frequent in bund area.
Control strategy
Annual spot spraying at the rosette stage when actively growing.

Problem
e Seed is wind blown.

e Seed is moved around in soil and on vehicles and machinery.

Specifications for control

e Capeweed can be chipped out with a mattock being careful to sever the root well
below ground level to prevent resprouting. Spot spraying can be used for larger
infestation. Chemical control measures are most effective when the plant is at
rosette stage before seed is set. Control for this weed will be ongoing at this site.
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Castor oil plant (Rlclnus communis)
) .l

Legal status

Not declared in the Shoalhaven.
Distribution

Occasional single plant in bund area.
Control strategy

SOUTH COAST CONCRETE CRUSHING
AND RECYCLING PTY LTD
Report No. 742/04

Cut and paint mature plants. Hand removal of seedlings. Monitor for several years. Eradication

easily achieved on this site.
Problem

o Seed is ejected explosively and can be spread in contaminated soil.

o The leaves are poisonous and the seed very poisonous if swallowed.

Specifications for control

e Mature plants need to be treated before they set seed in spring and summer. Cut
and paint larger plants and remove seedlings by hand. Follow up control will be

needed for several years.
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Cobbler’s Pegs (i

Bidens pilosa)
; SRy |
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Legal status
Not declared in the Shoalhaven.
Distribution

Frequent and widespread on site.
Control strategy

Annual spot spraying and hand removal.

Problem
e Seed is barbed and adheres to clothing.

e Seed is spread on animals, clothing, mud and soil.

Specifications for control

e Hand pull prior to burrs forming and spot spraying prior to seed setting. Avoid
walking through seeding plants to limit the spread. If removing seeding plants
bag them for burning or deep burial. Control for this weed will be ongoing at this
site and can take place all year.
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Inkweed (Phytolacca octandra)

- o

Legal status

Not declared in the Shoalhaven.
Distribution

Sporadic in all disturbed areas on the site.
Control strategy

Spot spraying.

Problem

e Often appears after disturbance. Clumps often come up around windrows of
felled timber.

e The plant is poisonous.

e The rampant growth will suppress any other plants growing beneath it.

Specifications for control

¢ Hand-pulling is ineffective even on small plants, as the plant invariably snaps off
and leaves the root behind to regrow. Spot spray when other weeds are being
treated.
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Legal status

Not declared in the Shoalhaven.

Distribution

Frequent on bunds and other areas where there has been soil movement.
Control strategy

Gradually remove from bunds and replace with local native species.

Problem
¢ Provides an effective dust suppression action on the site.
¢ |t can smother shrubs and young trees.

¢ |t can invade remnant native vegetation.

Specifications for control

¢ Control needs to be well managed to avoid creating a dust problem on the site.
Kikuyu should be gradually treated with herbicide and treated areas must be
replanted with local native species soon after herbicide treatment. Kikuyu should
be treated in all remnant native vegetation areas left on the site.
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Mother of Millions (Bryophyllum delagoense)
A\ ' - "
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Legal status
Not declared in the Shoalhaven.
Distribution
Single infestation near the centre of the site.
Control strategy
Remove carefully by hand. Eradication easily achieved.
Problem
e Spreads prolifically by small plantlets produced vegetatively at the leaf tips.
¢ Highly tolerant of dry conditions and shallow infertile soils.
e Leaves have a waxy coating making it difficult to control with herbicide.
Specifications for control

e Plants can be dug up but will need to be burnt or deeply buried to prevent the
plants from taking root again. Eradication is likely. There is currently only one
small patch on site and this can easily be removed.
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Paspalum (Paspalum dilatatum)
L , ’ y " v
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Legal status

Not declared in the Shoalhaven.

Distribution

Sporadic along road edges or where moisture level is higher.
Control strategy

Could be treated with herbicide or dug out.

Problem

o Seed is spread by sticking to clothing, machinery and vehicles.

Specifications for control

¢ Young individual plants can be hand pulled or dug out. Large infestations can be
treated with herbicide but dead plants need to be replaced with local growing
natives. This is likely to be an ongoing problem particularly when there are higher
moisture levels.
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Purpletop (Verbena bonariensis)

Legal status
Not declared in the Shoalhaven.

Distribution

Sporadic in disturbed areas and areas used for storage of materials.

Control strategy

Can be hand pulled in the early stages of infestation but herbicide is needed for more
extensive infestations.

Problem
o Responds to disturbance.
o Tolerates dry infertile soils.

e Seed attaches to clothing and animals and is transported in contaminated soil.

Specifications for control

¢ Young small infestations plants can be hand pulled or dug out and the plants
bagged for burning or deep burial. Large infestations can be treated with
herbicide.
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Legal status
Not declared in the Shoalhaven.
Distribution
Seedlings only on western bund.

Control strategy

Can be hand pulled in the early stages of infestation but herbicide is needed for more
extensive infestations.

Problem

Senna (Senna pendula)

Can become invasive in the understorey of coastal forest.

Specifications for control

Hand pull seedlings when found. The whole root system needs to be removed to
avoid resprouting. For larger plants use the cut and paste technic using
herbicide. This is often best in summer autumn when the plants are easily
recognised by their showy yellow flowers. All plants must be prevented from
seeding. Eradication is a likely outcome for this site considering the current level
of infestation.
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Appendix 3 Noxious Weeds of the Shoalhaven LGA

The category numbers listed in the table below refer to the noxious weed control categories
specified in the Noxious Weed Act, 1993. Refer to Section 3.3 in this document for details of
the controls that apply to each category.

Common Name

African Boxthorn

African Lovegrass

Alligator Weed

Bathurst and Noogoora Burrs
Bitou Bush, Boneseed

Black Knapweed

Scientific name

Lycium ferocissimum
Eragrostis curvula
Alternanthera philoxeroides
Xanthium spp.
Chrysanthemoides monilifera
Centaurea nigra

Blackberry Rubus fruticosus

Bridal Veil Creeper Myrsiphyllum asparagoides
Broom Rape Orobanche spp

Cabomba Cabomba spp

Crofton Weed Ageratina adenophora
Dodder Cuscuta spp.

Fireweed Senecio madagascariensis
Giant Parramatta Grass Sporobolus fertilis

Gorse Ulex europaeus

Green Cestrum
Harrisia Cactus

Cestrum parqui
Harrisia spp

Class

N

Hawkweed Hieracium spp.

Horsetail Equisetum arvense

Indian Hemp Equisetum spp.

Karroo Thorn Acacia karoo

Kochia Kochia scoparia

Lagarosiphon Lagarosiphon major

Lantana Lantana camara 4and 5
Mexican Feather Grass Nassella tenuissima syn Stipa tenuissima
Miconia Miconia spp

Mist Flower Ageratina riparia

Nodding Thistle Carduus nutans

Pampas Grass Cortaderia spp.

Parthenium Weed Parthenium hysterophorus

Prickly Pears Opuntia spp.

Privet - broadleaf
Privet - narrowleaf
Rhus Tree

Salvinia
Scotch/English Broom
Senegal Tea Plant
Serrated Tussock

Ligustrum lucidum

Ligustrum sinense
Toxicodendron succendaneum
Salvinia molesta

Cytisus scorparius
Gymnocoronis spilantoides
Nassella trichotoma

Siam Weed Chlorolaena odorata
Spotted Knapweed Centaurea maculosa
St Johns Wort Hypericum perforatum
Water Hyacinth Eichhornia crassipes
Water Lettuce Pistia stratiotes
Willows Salix spp.

A2 WW-_a2=aphabBNDNPAPPAAPRAPPP,_dPAPPpaAa A aaaaapbdhoOopbhpoopbhbabrbroao-~0brh 2B BADNPA
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Species Suitable for Revegetation
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Appendix 4 Species suitable for revegetation program

Family

Zamiaceae
MAGNOLIOPSIDA -
Epacridaceae
Fabaceae: Faboideae

Fabaceae:
Mimosoideae

Goodeniaceae
Myrtaceae

Proteaceae
MAGNOLIOPSIDA -
Iridaceae
Lomandraceae

Phormiaceae
Poaceae

Species

Macrozamia communis
DICOTYLEDONS
Lissanthe strigosa
Daviesia ulicifolia
Glycine clandestina
Hardenbergia violacea
Kennedia rubicunda
Pultenaea polifolia
Pultenaea villosa
Acacia elongata

Acacia falcata

Acacia longifolia
Acacia myrtifolia
Acacia ulicifolia
Goodenia ovata
Corymbia maculata
Eucalyptus globoidea
Eucalyptus longifolia
Eucalyptus paniculata
Kunzea ambigua
Melaleuca decora
Melaleuca styphelioides
Hakea sericea
MONOCOTYLEDONS
Patersonia sericea
Lomandra longifolia
Lomandra multiflora
Dianella revoluta var revoluta
Themeda australis

Common Name
Burrawang

Native Cranberry

Love Creeper
False sarsaparilla

Prickly Moses

Hop Goodenia
Spotty Gum

White Stringy Bark
Woollybutt

Grey Iron Bark

White Feather Honeymyrtle
Prickly-leaved Paperbark
Bushy Needlebush

Silky Purple Flag

Mauve Flax Lily
Kangaroo Grass
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Native Species Found on Site
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Native species found on site

Family
FILICOPSIDA
Adiantaceae
Aspleniaceae

Davalliaceae
Polypodiaceae
CYCADOPSIDA
Zamiaceae
MAGNOLIOPSIDA -
Acanthaceae
Amaranthaceae
Asteraceae

Casuarinaceae
Campanulaceae
Chenopodiaceae
Epacridaceae

Fabaceae: Faboideae

Fabaceae: Mimosoideae

Goodeniaceae

Lobeliaceae
Myrtaceae

Pittosporaceae

Polygalaceae
Proteaceae

Species

Adiantum aethiopicum

Asplenium australasicum

Asplenium flabellifolium

Davallia pyxidata

Platycerium bifurcatum subsp bifurcatum

Macrozamia communis
DICOTYLEDONS
Pseuderanthemum variabile
Parsonsia straminea
Cassinia aculeata
Cassinia longifolia
Lagenifera stipitata
Olearia microphylla
Ozothamnus diosmifolium
Allocasuarina littoralis
Wabhlenbergia sp
Einadia hastata
Leucopogon juniperinus
Lissanthe strigosa
Daviesia ulicifolia
Glycine clandestina
Hardenbergia violacea
Kennedia rubicunda
Pultenaea polifolia
Pultenaea villosa
Acacia elongata

Acacia falcata

Acacia longifolia

Acacia myrtifolia
Acacia ulicifolia
Goodenia heterophylla subsp heterophylla
Goodenia ovata

Pratia purpurascens
Corymbia maculata
Eucalyptus globoidea
Eucalyptus gummifera
Eucalyptus longifolia
Eucalyptus paniculata
Kunzea ambigua
Melaleuca decora
Melaleuca styphelioides
Syncarpia glomulifera
Bursaria spinosa
Rhytidosporum procumbens
Comesperma ericinum
Hakea sericea

Common Name

Common Maidenhair Fern
Birds Nest Fern

Necklace Fern

Hare’s Foot Fern

Elk Horn

Burrawang

Pastel Flower
Common Silkpod
Common Cassinia
Long-leaved Cassinia

Bridal Daisy Bush
Paper daisy
Black She-Oak
Bluebells

Bearded Heath
Native Cranberry

Love Creeper
False sarsaparilla

Sydney Golden Wattle
Myrtle Wattle

Prickly Moses
Violet-leaved Goodenia
Hop Goodenia

White Root

Spotted Gum

White Stringy Bark

Red Bloodwood
Woollybutt

Grey Iron Bark

Tick Bush

White Feather Honeymyrtle
Prickly-leaved Paperbark
Turpentine

Blackthorn

Matchheads
Bushy Needlebush
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Family

MAGNOLIOPSIDA -

Ranunculaceae
Magnoliopsida -
Rutaceae
Santalaceae
Solonaceae
Stylidiaceae
Thymeliaceae
Magnoliopsida -
Cyperaceae

Iridaceae
Juncaceae
Liliaceae
Lomandraceae

Orchidaceae

Phormiaceae
Poaceae

Xanthorrhoeaceae

Species
DICOTYLEDONS
Clematis aristata
Dicotyledons

Zieria smithii

Exocarpus cupressiformis
Solunum prinophyllum
Stylidium graminifolium
Pimelia linifolia spp. linifolia
Monocotyledons
Lepidosperma laterale
Lepidosperma urophorum
Ptilothrix deusta
Patersonia sericea
Juncus bufonius

Hypoxis hygrometrica
Lomandra gracilis
Lomandra longifolia
Lomandra multiflora
Acianthus fornicatus
Calochilus robertsonii
Corybas sp.

Cyanicula caerulea
Cymbidium suave
Eriochilus cucullatus
Glossodia major
Myrmechila sp.
Prasophyllum brevilabre
Pterostylis acuminata
Pterostylis curta
Pterostylis nutans
Thelymitra spp.

Tropilis aemula

Dianella revoluta var revoluta
Aristida vagans

Entolasia stricta

Panicum simile
Phragmites australis
Themeda australis
Xanthorrhoea sp.

Common Name
Old Man’s Beard

Sandfly Zieria
Cherry Ballart
Forest Nightshade
Trigger Plant

Rice Flower

Silky Purple Flag
Yellow Stars

Mat Rush

Snake Flower

Sharp Greenhood
Nodding greenhood

Ironbark Orchid
Mauve Flax Lily
Three-awn Speargrass

Two Colour Panicum
Native Reed
Kangaroo Grass
Grass Tree
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Appendix 6 Curriculum vitae of author
NAME Rebecca Jane Rudd

ADDRESS 237 Island Point Road,
St. Georges Basin  N.S.W. 2540

TELEPHONE 44 434899
Email rebecca.rudd@bigpond.com

EDUCATION and TRAINING

2002 Safe Pesticide Handling, Nowra Tafe

2002 Workplace Assessment, Nowra Tafe

1999, 2001 GIS Management, Environment Australia

1998 Microsoft Access Data management

1995 Snake Biology and Handling Course, Jeff Coombs
1994, 2000 Crew Leaders Course, NSW Bushfire Brigade
1995 Interpretation Course, ANCA

1994 Weed Management Training, ANCA

1994 Cross Cultural Workshop, DEST

1994 Conflict Resolution, ANCA

1993 Rainforest Plant Identification, James Cook University,
1993 Supervisors Training, TAFE,

1992, 2001  Wardens Training, A.N.P.W.S.

1991 Occupational Health and Safety Certificate, TLC OHS Training Centre,
1989 Efficient Writing Certificate, DASETT

1989 Certificate of Horticulture, Woden TAFE,

1988 ACT Forests Chainsaw Operator's Certificate

1988 Rainforest Plant Identification, UNE Summer School
1987 Native Plant Identification, ANU Summer School
1987 First Aid Certificate, St. Johns Ambulance, updated 1990, 1993, 1996, and1999
1976 Higher School Certificate, Canberra,

EMPLOYMENT

May 2002 — present
e Flora surveys and assessments including the application of transect and quadrat
techniques, noting rare or endangered flora species and defining vegetation

communities.

June 1997 — May 2002 Senior Project Officer Booderee National Park
Develop and implement strategies to protect the natural resource in Booderee National Park.
Projects included:

Weed management

Feral animal management

Fire management

Catchment management
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Native vegetation management
Threatened species management

Jan 1995 — June 1997 Ranger Grade 2 Jervis Bay National Park

Assist in the development and implementation of strategies to effect efficient
management of the park in accordance with the Plan of Management.

Provide technical assistance to management as required.

Enforce regulations under the Parks and Wildlife Act, 1975.

Assist visiting researchers, volunteers.

Provide on the job training to trainee staff.

Plan and deliver school holiday and other interpretation programs.

Produce interpretive material including signage, pamphlets and Park Notes as required.
Routine ranger duties.

May 1996 to September 1996 Exchange Ranger Kakadu National Park

Assist in the development and implementation of strategies to effect efficient
management of the park in accordance with the Plan of Management.

Provide technical assistance to management as required.

Enforce regulations under the Parks and Wildlife Act, 1975.

Routine ranger duties.

Assist in fire management program and wildfire control as required.

Special:

Developed weed awareness program for Jabiru.

Participated in wildlife management programs.

July 1994 to January 1995 A/g Ranger Grade 2 Beecroft Peninsula

Duties as for R2 JBNP plus:
Carry on liaison with Department of Defence.

December 1993 Coral Sea Patrol

Set up vegetation survey system for monitoring purposes.
Collect bird and vegetation data.

Take part in turtle monitoring program.

Carry out routine maintenance tasks.

August 1993 to December 1993 A/g Professional Officer (Project Officer)
Environmental Resources Information Network (ERIN)

Project: Pilot project to set up a Geographic Information System (vegetation layer) for
Beecroft Peninsula.

Assist in developing specifications for consultant ecologist to use.

Contract and liaise with consultant, ensuring compliance with specifications and
provide field assistance as required.

Assist in data analysis.

Produce draft report.
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March 1990 to August 1993 GSO 8/ Gardening Manager Jervis Bay Botanic Gardens

e Oversee carrying out of day to day operations and developmental projects.

e Supervise eight staff including two trainees.

¢ Provide on the job and task specific training to staff.

e Manage living collection: nursery facilities; plant propagation; field collection; Rare and
Endangered species; maintain records for IBIS database.

o Provide interpretation to the general public and to special interest groups.

o Develop interpretive material.

¢ Provide technical advice on Gardens' development and POM.

e Special: Established Public Access Herbarium; designed and constructed system of
walking tracks.

September 1991 to December 1991; August 1989 to April 1990 A/g Manager JBBG

e Operate as part of the ANBG management team.

¢ Develop briefs for and oversee construction of new works.
e Forecast and monitor budget allocations.

e Develop works programs.

e Instigate recruitment procedures as required.

October 1986 to March 1989 A/g Gardening Overseer, Glasshouses ANBG

e Supervise three staff.

¢ Maintain living collections in five glasshouses (inc. R&E, orchids).

¢ Develop and implement pest control, field collection and propagation programs.
¢ Maintain plant and equipment associated with glasshouse operation.

e Maintain IBIS records

June to October 1986 Gardener Grade 3, Plant Production ANBG

e Undertake plant propagation.
e Maintain living collections.

¢ Maintain IBIS records.

e Supervise disabled volunteers.

March to June 1986 Gardener Grade 3, Plant Records ANBG

e Carry out regular tasks involved in stocktaking, mapping and registration of living
collection
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