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1

INTRODUCTION
This chapter provides the objectives of this Rehabilitation and Landscape Management
Plan and the statutory context for its creation and implementation.

1.1

BACKGROUND
Environmental Resources Management Australia Pty Ltd (ERM) has been
engaged by Dixon Sand (Penrith) Pty Ltd to prepare a Rehabilitation and
Landscape Management Plan (RLMP) for the Haerses Road sand quarry.
Development consent was granted for the operation by the Minister for
Planning in 2006 (DA 165-7-2005) covering Lot 170 DP 664767, Lots A and B
DP 407341, and Lots 176 and 177 DP 752039 (the site). Quarrying commenced
at the site in November 2006.

1.2

PURPOSE OF THIS PLAN
This RLMP has been prepared in accordance with Conditions 21 and 22 of DA
165-7-2005. The objectives of the plan, as derived from these conditions, are
to:
• progressively rehabilitate all disturbed areas to a final landuse of
agricultural land (minimum Class 4) in general accordance with the final
landform outlined in the Haerses Road EIS (ERM, 2005);
• ensure that a consistent final landform is achieved on either side of
Hitchcock Rd through consultation with local landholders of Lot 167 DP
752039;
• conserve, maintain and enhance the vegetation on the site that will not be
disturbed by the quarry;
• establish at least two hectares of vegetation on or adjacent to the site to
offset the remnant vegetation removed by the development; and
• undertake screen planting in general accordance with the EIS (ERM, 2005).
This RLMP outlines the current landscape, the approved development, and
the methods by which impacts can be minimised through progressive
rehabilitation.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA

0061506RLMP/FINAL/17 DECEMBER 2007

1

2

APPROVED DEVELOPMENT
This chapter outlines the current landscape and extraction plan. It addresses
ecological and land use impacts of the quarry, and provides a vegetation clearing
protocol.

2.1

EXTRACTION PLAN
Extraction will progress as per the EIS prepared for the quarry (ERM, 2005).
The quarry plan is illustrated in Figure 2.1, while the extraction sequence
proposed within each stage of quarrying is illustrated in Figures 2.2a-d and
outlined below:
• Stage 1 - 24 years (years 1 to 24);
• Stage 2 - 5 years (year 1 to 5);
• Stage 3 - 6 years (year 6 to 11);
• Stage 4 - 6 years (year 11 to 17); and
• Stage 5 - 7 years (year 17 to 24).
These expected timeframes for stage extraction will be adhered to wherever
possible, however may be affected by market demand and other unforeseen
circumstances.
Quarrying commenced in Stage 2 in November 2006 and will generally
progress northwards. Stage 1 will be available for extraction as required
throughout the life of the quarry, with extraction moving east through the
Stage from Haerses Road. The consistent product obtainable from Stage 1 will
be used where necessary to mix with sand extracted from other stages, and
rehabilitation will match this extraction program.
The extraction plans shown for each of the five stages consist of a series of
approximately 80 metre wide strips extending from east to west, with the
exception of Stage 1 in which strips will extend from north to south. Strips
within Stage 1 will be approximately 50 metres wide to allow the gradual
removal of the high quality sand in this area.
Each strip will be benched to allow progressive quarrying and rehabilitation.
Haerses Road will be the haul road and will be progressively removed and the
associated resource extracted, while a temporary access is maintained. The
alignment of the haul road during the various stages of quarrying is shown in
Figures 2.2a-d. Two acoustic bunds will be built to the northwest and
northeast of the quarry. Batters with an average grade of 1 in 3 will be formed
from these bunds to the quarry floor.
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Figure 2.2a
Quarry Plan - Stages 1 and 2
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Figure 2.2b
Quarry Plan - Stages 1 and 3
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Figure 2.2c
Quarry Plan - Stages 1 and 4
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Figure 2.2d
Quarry Plan - Stages 1 and 5
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The general extraction process in each strip will be to:
• fell any large trees within the stage. No seasonal limitations apply to this
work due to the absence of habitat trees;
• use a dozer or loader to strip and use or stockpile any vegetation or
groundcover for rehabilitation. Larger stumps, logs and branches may be
shredded or mulched for rehabilitation as required;
• use a dozer, excavator or front end loader and trucks to strip and place or
stockpile topsoil;
• push overburden into an acoustic bund at the northern end or western
edge of the strip if necessary;
• use an excavator or front end loader and truck to load and remove surplus
overburden for shaping rehabilitation areas of previous strips; and
• commence quarrying with a front end loader or excavator, trucks, and,
intermittently, a dozer. The resource will be loaded by front end loader
directly into a highway truck for transport to market or the processing
plant on Lot 196. The front end loader will load material into a mobile
screen on the quarry floor when required.
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ECOLOGICAL AND LAND USE IMPACTS

3.1

LAND USE IMPACTS
The 103.8 hectare Haerses Road site is privately owned by Dixon Sand
(Penrith) Pty Ltd. Access to the site is gained from Haerses Road, along which
there are five dwellings. The quarry plan will disturb approximately 51.9
hectares of predominantly cleared agricultural land.
The current agricultural suitability of the site is Class 3, 4 and 5 as defined in
the Sydney Agricultural Land Classification Atlas (NSW Agriculture, 1995).
The majority of the site is Class 3 land and is well suited to grazing and
pasture improvement and may be cropped or cultivated in rotation with
pasture. Class 4 is defined as poor grazing land with seasonal grazing
capabilities although not suitable for cultivation. The overall production level
of Class 4 land is typically low due to environmental constraints. The majority
of the south western portion of the site is Class 4. Class 5 land is unsuitable
for agriculture or at best suited only to light grazing. Agricultural production
on Class 5 land is very low or zero as a result of severe constraints. Class 5
land is found on the eastern edge of the site.
The quarry will require the extraction of the majority of the Class 3 land, and
will be rehabilitated to agricultural use. As post quarrying subsoil will be
very shallow, most of the area post-rehabilitation would likely be graded as
Class 4 land.

3.2

ECOLOGICAL IMPACTS
Native vegetation covers approximately half the landholding but the quarry
will disturb approximately 51.9 hectares of mostly cleared agricultural land
including small areas of native vegetation along Haerses Road, planted
windrows and an area of disturbed woodland to the west of Haerses Road.
The quarry plan incorporates buffers to native vegetation (Figure 2.2a).
None of the threatened species recorded in the vegetated areas of the site are
expected to occur within the quarry area. No threatened populations or
endangered ecological communities have been recorded, and previous impact
assessments carried out for the EIS (ERM, 2005) have indicated that the quarry
is unlikely to have a significant impact on threatened species.
The quarry will require the removal of a small number of individual native
trees, consisting of planted rows of turpentines, bloodwoods (Corymbia
gummifera) and scribbly gums (Eucalyptus haemastoma). None of these are
threatened species.
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The potential impact of quarrying on protected and threatened flora and
fauna has been significantly reduced by restricting quarrying to cleared
agricultural land, and providing a buffer to native vegetation, groundwater,
springs, drainage lines and Maroota State Forest. The quarry will not
significantly disrupt any fauna movement corridors over the plateau
(ERM, 2005).

3.3

MITIGATION MEASURES AND ENVIRONMENTAL MONITORING
Approximately half of the site (52 hectares) will be voluntarily preserved and
includes setbacks from residents to the north east, Wisemans Ferry Road and
the Maroota State Forest (Figure 2.2a). Buffer areas have been surveyed and
staked to identify the boundaries. The site will also be fenced as required
when quarrying approaches the boundaries.
Measures to mitigate impacts on site ecology include:
• excluding quarrying from 52 hectares (50%) of the site;
• maintenance of buffers to native vegetation;
• supplementary planting, during Stage 1 of quarrying, of unvegetated
buffers along Wisemans Ferry Road and south of the resident to the
northeast of the site;
• pre-clearance surveys prior to the removal of dead trees containing hollows
and the return of trees, logs and rocks to previously extracted areas;
• establishment and maintenance of erosion and sedimentation control
devices; and
• weed management.

3.3.1

Vegetation Clearing Protocol
The quarry will require the removal of a small number of individual native
trees. As stated in the Haerses Road EIS (ERM 2005), no habitat trees
identified on the site will be affected by the quarry. Should habitat trees
within the quarry area be identified in the future, the following vegetation
clearing protocol will apply to their removal.
Habitat Trees
The method of removing habitat trees will involve rocking the tree (by
pushing against it with a bulldozer) at least 12 hours before it is to be felled in
order to allow inhabiting fauna to disperse. An ecologist or suitably qualified
person will be present during habitat tree clearance in order to collect any
displaced fauna.
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Any animals collected will be re-released either at the point of capture or in
suitable habitat (on-site or nearby adjoining) as soon as possible, preferably at
night. In order to avoid possible heat stress on a hot day, the animal may need
to be kept captive in a breathable hessian or cotton bag, and placed in a quiet,
dark and warm room, until conditions are suitable for its release.
All efforts shall be made to prevent trauma to any animal collected by
protecting it from predators and minimising human contact. Captured
animals will be checked for injuries, and WIRES will be contacted to attend to
any injured animal (Hawkesbury branch phone number: 02 4577 2669).
Micro-Habitats
Pre-clearance inspections will also be carried out to identify, and where
practical, salvage micro-habitats (including dead trees, stags, stumps and
hollow branches) for relocation to areas lacking such material (eg buffer zones,
boundary areas) and for use in the recreation of habitat areas (eg between any
cleared and remnant bushland or in rehabilitation areas).
As rehabilitation progresses, the felled trees and micro-habitat material that
gradually becomes available will be strategically placed, to improve habitat
availability, and provide runways of ground cover for the dispersion of
animals.
3.3.2

Noise and Air Monitoring
Monitoring of air quality and noise impacts will continue throughout the life
of the quarry as outlined in the Haerses Road Environmental Monitoring
Program (ERM 2006).
Monitoring will include annual attended and
unattended noise assessments at the nearest residence to the operation, and
continuous PM10 monitoring at the TEOM air quality monitoring station near
Maroota Public School. Targeted TSP and PM10 readings will also be
undertaken where possible during adverse weather at each stage prior to, and
after, dust suppression measures are implemented.
Noise mitigation will continue throughout the life of the quarrying and
rehabilitation through the adherence to approved hours of operation and the
formation of noise attenuation bunds. The approved hours of operation are as
follows:
• 6:00am – 7:00am Monday to Saturday (not including Public Holidays)
vehicle access to and from the site, and loading of sand onto vehicles;
• 7:00am – 6:00pm Monday to Saturday (not including Public Holidays)
extraction, transportation, rehabilitation and running of machinery for
maintenance purposes permitted; and
• no extraction, transportation or processing on Sundays and Public
Holidays, although plant and other minor maintenance may occur.
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REHABILITATION SCHEDULE
This chapter outlines the proposed final landform of the quarry area, and the
timeframes for carrying out short, medium and long term measures for rehabilitation.

4.1

FINAL LANDFORM OVERVIEW
The proposed final landform is illustrated in Figure 4.1. Where possible, the
final landform has been designed to blend with the surrounding landscape to
reduce long-term visual impact in the Maroota area. The extracted areas will
be reclaimed into an integrated, continuous landform to be safely used for
agricultural purposes.
The quarry floor will be graded gradually north-east to south-west, following
a level of approximately two metres above the wet weather groundwater
level. The quarry face against the buffer zone to the houses to the north-east
will be battered to three in one (horizontal to vertical) to join the quarry floor,
as will the northern, southern, eastern and western stage boundaries. An
estimated 500,000 cubic metres of backfill is required to form the batters,
which is to be sourced from overburden stripped on site, clay layer
interburden and screen rejects from the onsite power screen. The quarry face
against the north eastern buffer zone will be pushed down from the buffer
zone and the batters, to the northern end of Haerses Road, while the western
boundary of Stage 4, the eastern boundary of Stage 3 and the southern
boundary of Stage 2 will be backfilled with reject. Once each stage has been
suitably revegetated, the rim around the perimeter of the quarry will be
blended with the surrounding topography.
As post quarrying subsoil will be very shallow, most of the area will be
reclaimed to Class 4 agricultural land suitable for grazing and the occasional
cultivation of crops.

4.2

SHORT, MEDIUM AND LONG TERM MEASURES
The aim of the rehabilitation plan is to progressively cultivate a sustainable
vegetative cover in accordance with the rehabilitation and final land use
objectives of the site. The following recommendations outline the various
approaches to the staged, progressive rehabilitation of the Haerses Road site.
The areas of vegetation management for this site can be grouped as follows:
• extraction strips;
• windrows and drainage lines;
• setbacks, buffer zones and environmental bunds;
• two hectares offset vegetation;
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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• land returned to agricultural use; and
• preserved existing native vegetation.
Rehabilitation activities at Haerses Road will be broadly broken down into
short, medium and long term measures to coincide with site establishment,
progressive stages of quarrying and eventual decommissioning and formation
of the final landform. To coincide with the five stage plan for extraction, the
timeframes for rehabilitation activities have been defined as:
• Short-term (1-5 yrs)
-

progressive rehabilitation of Stage 2;

-

commence rehabilitation of two hectares of offset vegetation; and

-

planting and establishment
environmental bunds.

of

setbacks,

buffer

zones

and

• Medium-term (6-17 yrs)
-

progressive rehabilitation of Stages 1, 3 and 4;

-

maintenance of vegetation planted within the rehabilitated offset areas,
setbacks and buffer zones;

-

establishment of native vegetation
boundaries and along drainage lines;

-

development and implementation of Farm Management Plan
(incorporated into Site Environmental Management Plan after year 15);

-

progressive reinstatement of Haerses Road at the completion of each
stage; and

-

liaison with landowners of Lot 167 Hitchcock Road to develop
consistent landform in the northeast of the site.

windrows

along

property

• Long-term (18-25 yrs)
-

progressive revegetation of Stages 1 and 5;

-

maintenance of vegetation within rehabilitated offset areas, setbacks,
buffer zones, windrows and drainage lines;

-

landscape to final landform; and

-

reinstatement of final stages of Haerses Road.
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REHABILITATION METHODS
This Chapter outlines rehabilitation methods and methods for preserving existing
native vegetation and controlling pests.

5.1

EXTRACTION STRIPS

5.1.1

Clearing and Rehabilitation
Extraction and rehabilitation of each stage will be in strips that, with the
exception of Stage 1, progressively follow quarrying (Figures 2.1 – 2.2d). Each
strip will be cleared, extracted and then rehabilitated. Cleared vegetation and
topsoil from one strip would be transferred directly for use in the
rehabilitation of a previously extracted strip. This process is currently being
used successfully on Dixon Sand’s existing Maroota quarry (Lots 1 and 2) and
requires a staged approach whereby a number of strips would be cleared,
extracted or rehabilitated concurrently. This rehabilitation strategy restricts
clearing or extraction to not more than six strips (two stages) at any one time.
An example of the strip extraction process follows, where strip 3 is being
cleared prior to extraction, strip 2 is in the final stages of extraction and strip 1
is being rehabilitated:
• fell any large trees in strip 3 and temporarily stockpile on strip 1;
• clear any vegetation and topsoil on strip 3 with a dozer and stockpile on
strip 3. Stockpiles would be small, less than three metres high and not left
for more than three months to minimise decomposition of seeds, sticks and
leaves;
• strip overburden from strip 3 and truck to backfill the vertical cuts on
strip 1;
• truck topsoil stockpiled on strip 3 and spread over strip 1;
• add any large trees felled from strip 3 to buffer zones; and
• plant and maintain pastures on strip 1. Pastures maintained and weeds
controlled as necessary.

5.1.2

Topsoil Management
The top 100 to 300 millimetres of soil will be stripped immediately prior to
extraction and applied directly over areas to be rehabilitated. Excluding the
first strips of Stages 1 and 2, topsoil will be stripped and spread immediately
over previously quarried areas to be rehabilitated. In the event that a
rehabilitation area is not ready for topsoil spreading, the topsoil will be
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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stockpiled temporarily (less than 12 months) away from drainage lines. Silt
fences around the base of the stockpiles will prevent soil loss off site. The
stockpiles will be maintained at no greater than three metres high to preserve
aerobic soil microbes and organic material in accordance with DCP 16.
Due to the shallow soil depths across the site, topsoil alternatives such as
overburden with the addition of soil improving substances (such as the
application of organic matter or chemical ameliorants) may be required to
support pasture crops. The application of animal manure or compost, or the
establishment of nitrogen fixing species such as legumes could be used to
increase the organic matter and nutrient status of the soil, while lime could be
added to raise the pH of the slightly acidic substrate. Additives such as
phosphate fertilisers with potassium and micronutrients may be spread across
the site to supplement nutrients gained by the addition of organic material
such as animal manure.
Following the addition of fertiliser, compacted surfaces will be cultivated
along the contours of the site, to improve moisture infiltration and soil
drainage, and reduce weed infestation.
5.1.3

Revegetation Techniques and Species
Agricultural crops to be established are likely to include those grown
throughout the Maroota area, including oats, sorghum and sunflowers. A
typical
pasture
mix
will
be
sown
at
a
rate
of
50 kilograms per hectare during the autumn months, while seeding rates will
be increased in areas of limited topsoil to establish a satisfactory cover of
plants.
Grasses and cover crops are most effective for initial erosion control in most
areas (Department of Conservation and Land Management, 1992). A cover
crop of oats will be sown with superphosphate to quickly establish stabilising
plant cover and increase the organic content of soils. Hybrids such as sudax
(grain sorghum x Sudan grass) may also be investigated for immediate use as
a cover crop due to their inability to set seed and persist on the site (EPA,
1995). Legumes such as lucerne and clover species will also be established
across the site to encourage nitrogen accumulation and improve soil fertility
for future agricultural use. Agricultural legume seed will be inoculated with
the appropriate rhizobia when established in alternative substrate areas.
The success of revegetation will be regularly monitored and supplemented by
reseeding unsatisfactory areas when required. Irrigation will be used where
required to assist in revegetation. After maturing and haying off, cover crops
will be slashed and left on the soil surface to provide mulch. (Department of
Conservation and Land Management, 1992). Pastures less than five years old
will likely receive annual maintenance fertiliser in spring and autumn, while
more established pastures will receive supplements in autumn only. Weeds
within the quarry area and adjoining buffer zones will be controlled as
required.
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5.2

WINDROWS AND DRAINAGE LINES
Stands of native vegetation will be progressively re-established within the
drainage lines and in windrows along the lot boundaries (Figure 2.2a-d).
Windrows will provide wind protection for agricultural land, while additional
planting in drainage lines will stabilise soil and slow runoff into dams and
waterways. Plantings in drainage lines will be appropriate to these areas of
higher flow and moisture, and will assist in improving the quality of surface
water leaving the site. Rehabilitation techniques for drainage lines and areas
adjoining the buffer zones of the site will be similar to the techniques currently
employed on Lots 29, 196, 1 and 2. Table 5.1 outlines the annual schedule of
tasks for the maintenance of nursery stock, used currently in this
rehabilitation.

Table 5.1

Schedule of Nursery Tasks
Month
January - February
March
April
May - July

August
September - October
November
December

Nursery / Planting Tasks
Sowing seed and maintaining seeds in nursery
Begin tray-to-tube transfer of propagated seedlings
Continue tray-to-tube transfer of propagated seedlings.
Begin to harden some species
Continue tray-to-tube transfer of propagated seedlings.
Continue to harden some species
Plant hardened species in areas requiring planting
Finalise tray-to-tube planting of seedlings
Plant hardened species in areas requiring planting
Native seed collection
Maintenance of seedlings planted
Native seed collection
Commence sowing seeds in nursery
Native seed collection
Continue sowing seeds and maintain seedlings in nursery

5.3

SETBACKS, BUFFER ZONES AND ENVIRONMENTAL BUNDS

5.3.1

Buffer Zones and Setbacks
Baulkham Hills Shire Council’s Extractive Industries Development Control
Plan No. 16 (DCP 16) provides the following setbacks, as seen in Figure 2.1:
•

10 metres from adjoining property boundaries;

•

30 metres from Wisemans Ferry Road;

•

40 metres from the Maroota State Forest;

•

40 metres from archaeological site # 45-2-0081;

•

40 metres from the top bank of Little Cattai Creek; and

•

100 metres from the dwellings adjacent to Hitchcock and Wisemans Ferry
roads.
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These setbacks are in place to protect native vegetation and habitats, and to
maintain and enhance the streetscape, character and existing rural-residential
areas.
All effort will be made to retain any mature vegetation in the designated
buffer zones. These areas will be used as supply zones for seeds, brush,
seedlings (for transplanting) and cuttings for extraction strips if required.
Buffer areas have been surveyed and staked to identify the boundaries and
exclude quarrying. Disturbance to these buffers will be kept to a minimum
and will be modified only to reduce differences in slope towards extracted
areas. Supplementary planting of buffer areas will employ similar techniques
to those currently used on Lots 29, 196, 1 and 2 including the planting of
hardened nursery-raised seedlings.
The closest residences to the north-east have foreground views of the existing
site, looking south across a small, immature olive tree orchard and grassed
paddocks towards the sheds along Haerses Road. Disturbance to this area
will occur during Stage 5 and has the potential for high visual impact on these
residences. Supplementary planting of the 100 metre buffer between the
residences and the quarry will commence during quarrying of Stage 3,
allowing approximately 15 years for the plantings to grow before extraction
begins in Stage 5.
5.3.2

Environmental Bunds – Visual and Noise Screening
A five metre high visual screening bund will be built along the western
boundary of the site during extraction of Stage 3. A bund will also be built in
the north-east prior to extraction in Stage 5 to minimise visual and noise
impacts for nearby residents. These bunds will be constructed with maximum
final gradients of 1 in 3 (vertical to horizontal) to reduce the susceptibility of
failure and land slip. Other temporary bunds may also be constructed by
pushing cleared topsoil to the boundaries of extraction where necessary for
screening purposes.
Initial seeding of the bunds with cover crops (see Section 5.1.3) will reduce soil
erosion. Ongoing planting of native vegetation and trees into long term
bunds (western boundary, northwest boundary) will follow to provide further
visual screening.
Bunds will be retained until they no longer aid in minimising either the visual
or noise impacts of the quarry. Remaining bunds will be removed when the
area they are in is due for reshaping to final landform. Bunds with established
revegetation will have their topsoil retained for spreading over the final
reshaped landform, with the remainder of the bund flattened and reshaped to
make the final landform.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA

0061506RLMP/FINAL/17 DECEMBER 2007

12

5.4

TWO HECTARE OFFSET VEGETATION
Two areas have been identified as suitable for meeting consent condition 21(d)
of DA 165-7-2005 by establishing at least two hectares of vegetation to replace
remnant vegetation removed by quarrying. These areas are a 1.1 hectare area
within the buffer to Maroota State Forest (Offset Area 1), and the 30m buffer
strip to be established adjacent to Wisemans Ferry Road (Offset Area 2), which
constitutes approximately 1.7 hectares. A total of 2.8 hectares will be planted,
which exceeds the two hectare offset requirement.

5.4.1

Offset Area 1
A previously disturbed area of land has been identified as suitable for
rehabilitation, located to the east of Haerses Road, within the buffer area to
Maroota State Forest (Figure 2.1). This 1.1 hectare area was disturbed prior to
Dixon Sand’s purchase of the land, and has experienced some natural
regeneration by native varieties such as Hakea, Acacia, Leptospermum,
Eucalyptus and various ferns and grasses. The area is heavily weed infested
however, (with species such as pampas grass, whiskey grass, paspalum,
crofton weed and kikuyu), and requires rehabilitation to ensure it returns to
viable native vegetation and habitat. The method proposed by Dixon Sand’s
qualified revegetation manager (Bush-It Pty Ltd) in November 2007 is as
follows:
• use topsoil from the area upslope of the site that is the remnant vegetation
cleared for quarrying activities;
• translocate the soil to cover the vegetation that exists in Offset Area 1,
starting from the western section and moving to the east in stages, as soil
becomes available from areas cleared above the site adjacent to Haerses
Road; and
• spread soil to a depth of 200mm over the offset area (this will provide a
good base for plant generation, while also smothering weed species).
This method of revegetation is preferable to others as the soil in Offset Area 1
has been modified from its natural state. This is due to previous clearing and
land use activities, as well as changes in stormwater runoff from a leaking
dam upslope. Topsoil from areas upslope has no signs of chemical
disturbance, however, and would contain a diverse range of seed from
remnant native species, far greater than the soil in the Offset Area 1. Vital
symbiotic fungi are also likely to occur in the soil.
The end result of this revegetation will be a vegetation community that is
similar to the undisturbed areas adjacent, with a greater diversity of species
than is currently present in Offset Area. Ongoing weeding of the site as it
regenerates will assist in restricting regeneration to native desirable species
only.
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5.4.2

Offset Area 2
Additional planting within the 30m buffer to Wisemans Ferry Road will
minimise visual impacts of the quarry on motorists. The area is suitable as
offset as it already contains fragmented stands of mature vegetation,
(including Angophoras, Eucalypts and Acacias) and with supplementary
planting, should develop into a viable forested buffer area.
Species planted within the buffer will be sourced from the nursery on Lot 196.
Seeds will be collected from Offset Area 2 and other areas of native vegetation
surrounding Haerses Road, and propagated in the nursery prior to planting.
Rehabilitation and weeding in the area will be progressive throughout the life
of the operation and will continue until the rehabilitated areas are established.

5.5

LAND RETURNED TO AGRICULTURAL USE

5.5.1

Farm Management Plan
Farmers who currently cultivate crops in the land along Haerses Road will be
available to assist in progressively returning the quarried land to viable
agricultural use. A Farm Management Plan will be incorporated into the site
SEMP during year 15, and will outline crop management and monitoring
practices. The Farm Management Plan will be amended as required to reflect
changes to farming practices on the site which may occur in the future.

5.6

PRESERVED EXISTING NATIVE VEGETATION
Quarry boundaries have been surveyed and marked to prevent the
encroachment of quarry activities onto existing native vegetation. These
native vegetation areas will be fenced when quarrying approaches the
boundaries. This fencing will be maintained as long as quarrying is being
carried out in the vicinity of the boundary.

5.6.1

Weed Management Schedule
Early intervention and prevention is undoubtedly the most cost-effective way
in which to approach weed control on-site (ANRM et al 1999). Consistent
attention will be paid to any weed infestations in order to maximise
opportunities for timely control methods. Problem weeds will be removed or
prevented from spreading.
Table 5.2 outlines a suggested annual schedule for control of weeds commonly
known to exist throughout the area.
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Table 5.2

Monthly Weed Control Focus
Month
January

February
March
April
May
June
July

August

September
October
November

December

Target Weeds
Castor Oil Plant
Paspalum
Kikuyu
Whiskey Grass
All invasive weeds
Spray Whiskey grass prior to seeding
All invasive weeds
Whiskey Grass
All invasive weeds
All invasive weeds
Fireweed
All other invasive weeds
Remove Whiskey Grass seed heads
Crofton Weed
Fireweed
Remove Whiskey Grass seed heads
Crofton Weed
All invasive weeds
Crofton Weed (flowering begins Sept)
Kikuyu (prior to warmer weather)
Kikuyu
Castor Oil Plant
Paspalum before heads sprout
Kikuyu
Castor Oil Plant
Paspalum
Kikuyu

The use of mechanical or chemical measures may be suitable for areas
requiring large scale weed control, however within areas of natural
regeneration (eg on site boundaries), hand pulling may be safer and more
effective.
5.6.2

Feral Animal Control
Control of feral animals will be carried out as needed. Pest control contractors
may be required to control rabbits. An annual assessment of vegetated areas
for evidence of rabbits will determine the need for control methods that year.
Ideally, any controls should be implemented during the winter months when
the population is at its lowest.
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6

MONITORING AND REPORTING
This chapter outlines the monitoring and reporting to be undertaken throughout the
life of the quarry, to ensure the success or issues associated with site rehabilitation are
recognised and recorded.

6.1

PERFORMANCE AND COMPLETION CRITERIA

6.1.1

Extraction Area (Land Returned to Agricultural Use)
Field notes will be recorded monthly to detail the progress, success and
species selection of rehabilitation, along with any variation from the
recommended strategies. Photos and drawings of rehabilitation areas will
assist in this documentation.
Monthly monitoring will identify the need for any reworking, reseeding or
application of fertiliser with rehabilitation areas. The need for more work can
be assessed using Table 6.1.

Table 6.1

Failure Characteristics and Treatments of Rehabilitated Areas
Failure Characteristic
Isolated patches of exposed soil within
planted areas
Widespread areas of exposed soil within
planted areas

Isolated areas of erosion within planted areas
Widespread / severe erosion within planted
area

Isolated patches of weeds within planted area
Widespread areas of weed within replanted
area

Possible Treatment
• Reseeding
• Application of fertiliser
• Application of additional / alternate
fertiliser
• Reseeding
• Reworking if soil is overly compressed
• Reseeding
• Reshaping
• Application of fertiliser
• Reseeding
• Erosion control devices (eg Haybales)
• Hand weeding
• Herbicide spraying
•

Reseeding

When none of the above failure characteristics can be widely identified in an
area, the area can be deemed stable. Completion of rehabilitation to Class 4
agricultural land will be when the area can sustain vegetation and becomes
suitable for grazing and the occasional cultivation of crops. Detailed
information on land management in these agricultural areas will be outlined
in the Farm Management Plan, to be written in year 15 of the operation.
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6.1.2

Setbacks, Buffer Zones and Environmental Bunds
Table 6.2 outlines characteristics to monitor to ensure setbacks, buffer zones
and environmental bunds are effectively maintained. Visual assessments will
be undertaken to monitor any disturbance and rectify it as soon as possible.

Table 6.2

Failure Characteristics and Treatments of Setback, Buffer and Remnant
Vegetation Areas
Failure Characteristic
Fences / markers down or missing
Isolated patches of weeds
Widespread areas of weed amongst native
vegetation
Soil erosion
Dead seedlings

6.1.3

Possible Treatment
• Reinstate fencing
• Hand weeding
• Hand weeding
•
•
•

Supplementary planting of native plants
Erosion controls where necessary
Replant

•

Assess
nursery
methods
watering/hardening methods)

•

Assess planting methods (ie timing/use
of tree guards)

(ie

Offset Areas
Offset Areas 1 and 2 will be regularly monitored by Dixon Sand staff or
qualified rehabilitation contractors. Regular photos will be taken to show
changes over time and annual weed surveys will determine the success of
weed control. These surveys will consist of visual assessments to record
percentage cover of weed species. Treatments for failed rehabilitation in the
Offset Areas are outlined in Table 6.3.

Table 6.3

Failure Characteristics and Treatments of Offset Areas 1 and 2
Failure Characteristic
Isolated patches of exposed earth
Widespread areas of exposed earth

Isolated areas of erosion within planted areas
Widespread / severe erosion

Increase in percentage weed cover amongst native
species
Dead seedlings

Possible Treatment
• Isolated plantings of native species
• Planting of native species
• Application of fertiliser
• Seeding
• Planting of native species
• Erosion control devices (eg haybales)
• Application of fertiliser
• Spreading of native seed
• Hand weeding or spot-spraying
•
•
•
•

Widespread areas of weeds
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6.2

MONITORING FREQUENCY
Monitoring will be undertaken monthly by Dixon Sand employees or
contractors engaged to carry out revegetation works. Inspections will be
carried out to ensure all fencing and marking of buffer areas are in intact, and
that rehabilitation areas are progressing as per the rehabilitation plan. Bund
areas will be monitored for erosion and the need for reapplication of ground
cover. Weed cover in Offset Areas will be monitored annually to assess the
success of rehabilitation works in these areas.

6.3

REPORTING
Performance reports on the rehabilitation and revegetation strategy will be
submitted to Baulkham Hills Shire Council as part of the annual Environment
Management Review. The AEMR will be uploaded on the Dixon Sand
website for public access and viewing. Rehabilitation progress reports and
monitoring results will also be reported to the Community Consultative
Committee, held every six months at Dixon Sand.

6.4

RESPONSIBILITY

Table 6.1

Rehabilitation Management Responsibilities
Task
General environmental protection

Implementation of Haerses Road
Rehabilitation Land Management Plan
Pre-clearance surveys (where required)
Revegetation works

Site

Monthly reporting on revegetation
Monthly inspections of fencing / buffer
markers etc
Annual weed surveys of Offset Areas 1 and 2
Reporting to Council via AEMR

Person/s Responsible
All site staff and visitors (including truck
drivers, machinery operators, management
etc)
Environment Officer / Site Manager
Qualified Ecologist
Environment Officer/Qualified Revegetation
Consultant
Environment Officer/Qualified Revegetation
Consultant
Environment Officer / Site Manager
Environment Officer/Qualified Revegetation
Consultant
Environment Officer
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