


PF Formation
Environmental Assessment
Hitchcock Road Sand Extraction and Rehabilitation Project

point in the undulating base of the clay layer almost meets a high point in the basement
sandstone, causing the Lower sand unit to pinch out at this location. This will mean that
extraction of the Lower sand in this location may not be feasible as the overburden is
highly variable and up to 25 metres thick.

Over the south western and northern portions of the site, the base of the Lower sand exists
over varying reduced levels ranging from 195 metres AHD up to 205 metres AHD. In the
south eastern corner of the site, the base of the Lower sand falls quickly from about 195
mefres AHD to around 175 metfres AHD. Sand extraction would however be limited to a
level of 183 metres AHD to provide a buffer to the aquifer.

A feature of the Lower sand is the presence of silty and clayey layers and lenses located
wholly within the unit, or at its base, between the base of the Lower sand and the top of
the basement sandstone. Subsurface correlation of these silty and clayey layers/lenses
has been carried out.

Basement rock

Basement rock generally comprising Hawkesbury sandstone is encountered underlying
the enftire study area and is overlain by the Lower sand. The sandstone is fine o medium
grained and fine fo coarse grained. The surface of the sandstone is the same as that
described for the Lower sand unit.

Cross sections of the resource are shown on Figures 2.2a to 2.2c.

2.2.4 Assessment of the resource

An estimate of the insitu material volume for each of the geological units has been
prepared using the 3D surface modelling package MX. The estimate was prepared using
subsurface information collected by others, including:

e summary borehole logs recording the results of a drilling investigation;

e results of particle size distribution analyses carried out on soil samples collected during
the drilling; and

e a digitised site plan.

In order to estimate the reserve, the model was programmed to construct the following
surfaces:

e Topographic Surface — based on the digitised contoured site plan.
e Base of the Upper sand.

e Base of the clay unit.

e Base of the Lower sand.

e A horizontal layer at 183 metres AHD, where the sediments dipped below the assumed
lower extraction limit.

A pit batter sloping at two horizontal to one vertical down from the assumed pit limits was
formed in order to define the base of exiraction. The volumes between each of the layers
were calculated, including those above the pit batter slopes, over the area shown in
Figure 2.1. These volumes were converted to tonnages and summarised in Table 2.2.
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e development of tailings ponds — these require large areas of land and are preferably
located to minimise the need to pump the silt laden water through a series of ponds
culminating in the clean water supply dam. The ponds, once filled to capacity with
fines, need to dry ready for capping. This process can take up to two years: and

¢ rehabilitation of the extracted areas by the reformation of final ground contours using
overburden, stockpiled top soil and seeding as appropriate.

This is a complex process which requires large areas of land and cannot be easily
reconciled with a geographic staging plan. Exfraction must occur prior to the
construction of tailings dams and these cannot be confined to a particular phase of an
extracted area due to locational and timing constraints.

In practice, these stages are undertaken in parallel resulting inevitably in large areas of
the site being exposed with the potential for erosion and sedimentation. The inward
draining nature of the site and the large pits, which result from the extraction process,
ensure that no contaminated surface water can affect adjacent water courses and
potential impacts are minimised.

The process employed in the extraction of friable sandstone would also be undertaken in
a number of stages.

e a bulldozer would rip the easily worked component of the exposed sand resource
and move it info a number of large mounds. This process results in the crushing of
lumps of sandstone allowing easier working of the softer material.

e crude crushed sandstone would be transported by dump truck to the slurry plant
where it is fed intfo a portable dry screening plant or transported via the existing
pipeline to the central process plant. The wash plant screens over-coarse particles
from the product sand to reduce the fines content to a level appropriate to its
infended final use.

e the product would be distributed via a series of conveyors and slurry pumps to various
stockpiles according to the grade and colour of the sand produced. The silt laden
water from this plant would be pumped to the tailings dams where suspended
sediment is removed before being discharged to the clean water storage dam from
where it is recycled to the wash plant.

e the dry screening plant uses vibrating wire screens to separate over-coarse particles
from the product. No removal of fines takes place. A mobile screen could be located
on the extraction site if there was sufficient space for the associated stockpiles and
working area during the various phases of development.

e specific grades of processed sand would be separately stockpiled on the floor of the
pit or at the cenfral process plant depending on the need to wash the product of its
clay content. In some cases these can contain large volumes (up to 5,000 tonnes) in
order to guarantee continuity of supply for large construction projects.

Improvements at the central wash plant have been undertaken to reduce the volume of
fines in the process water returned to the site and hence reduce the capacity of the
sedimentation basins required. Two clusters of cyclones added to the plant reduce fines
by approximately 20 percent and a dewatering screen produces a drier product for
stockpiling resulting in a reduction in sediment and water loss due to evaporation. These
modifications have been undertaken as part of normal plant maintenance and upgrade
and are not part of the application.
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However, they have resulted in a significant reduction in the use of groundwater in the
extraction and washing process even over a period of extended drought. Exiraction of
water from the dam on the Hitchcock Road site (PF167DAM), which has a licensed limit of
50 ML/year, has declined from a marginal exceedance of the limit in 2004/2005 to 21.3 ML
in the year ending in June 2007. This reduction has been repeated for the two water
supply bores on Lot 198 which service the wash plant. Total exiraction for the year ending
in June 2007 was 27.7 ML from a combined licensed allocation of 60 ML/year. Following
the plant modifications, these bores are no longer required to operate continuously.

2.4.2 Influences on extraction

The main influences on future extraction activities at the Hitchcock Road site are:

e compliance with requirements of Baulkham Hills Development Control Plan 16—
Extractive Industries including setbacks and the maintenance of a two metre buffer
above the wet weather high water table;

e accommodating previous extraction activities on the site;

e maintaining sufficient area for tailings ponds without seriously inhibiting the staging of
extraction or requiring multiple handling of overburden;

¢ managing the clay overburden, which in the central part of the site is up to 25 metres
deep, overlying the Tertiary Sand resource; and

e achieving a final landform retaining as far as possible the visual and ecological
characteristics of the area.

Existing conditions at the site are shown in Figure 2.3.

The extraction plan is based on:

e area available for extraction determined by the set backs required in Baulkham Hills
Development Control Plan 16;

e achievement of an acceptable final land form which appears natural and avoids
abrupt fransitions and steep slopes;

e limitation on depth of extraction to two metres above the wet weather high
groundwater level;

e phasing of activity to minimise double handling of the significant volume of clay
overburden to be used to reshape the site following extraction; and

e minimising the area required for settlement ponds which restricts operational flexibility
and requires an excessive time to dry out and stabilise prior to final rehabilitation.

Experience to date has indicated that the division of the site info stages does not meet
the requirements of the extraction process and has resulted in a number of applications
to Baulkham Hills Shire Council to vary the previous staging plan. This was prepared prior
to detailed knowledge of the site and the resource which is now available.

2.4.3 Extraction plan
The proposal would comprise the extraction of both Tertiary Sand and friable, crushed

sandstone from the site. The processes required for the removal of these materials is
different as described in the following section. Other materials derived from the site
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during extraction which have commercial value are clay for brick making, if this is of a
consistent and desirable colour, and gravel.

The processing of recycled material, imported to the site, using the fixed and portable
equipment to produce marketable sand is expected to increase over the next few years
and is included in the proposal.

The extraction of Tertiary Sand and its subsequent processing is relatively simple although
large areas of land are required for stockpiles and, in particular, for the sedimentation
ponds which allow the residual fines to settle out of the wash/transport water.

The Tertiary sand is located in areas with a varying thickness of overburden comprising top
soil, upper sand and clay. A small proportion of the upper sand is of value and can be
extracted. Removal and stockpiling of the clay overburden is required to facilitate
access to the Terfiary Sand below. This is removed using a tracked excavator and
articulated dump trucks. The sand is soft and requires no additional processing to remove
it.

Extraction results in the development of a series of pits which can be reconfigured and
lined with clay for use as sedimentation ponds or progressively backfilled as part of the
final landform.

Once the sedimentation ponds reach their capacity they are disconnected from the
water circulation system, allowed to dry out and are capped using the stockpiled
overburden and top soil. Drying out sufficiently to allow the placement of the capping
layer takes some time (approximately two years). The provision of sufficient capacity to
accommodate the returned fines laden water and the location of the ponds to provide
continuous flow to the clean water pond at the low point on the site are important
considerations in the management and phasing of exiraction.

Improvements to the central process plant on Lot 198 allow approximately 20 percent
reduction in the volume of tailings returned to the ponds on the Hitchcock Road site. This
has resulted in a corresponding reduction in the volume required in the ponds for
settlement. The water content of the tailings has also been reduced allowing a further
reduction in the capacity of the ponds and an improvement in the rate of drying. These
improvements have also led to a reduction in the requirement for top-up water for the
cenftral process plant on Lot 198.

The Tertiary Sand would be fransported in articulated frucks to the existing slurry plant
located in the northern part of the site. Here it would be transformed into slurry for
fransport via a pipeline to the wash plant on Lot 198. The sand would be washed and
stockpiled for market while the wash water would be collected and returned to the ponds
on the Hitchcock Road site for seftlement and ultimate reuse.

The proposed extraction plan is shown on Figure 2.4. Those parts of the site where sand
has been extracted and the land rehabilitated (land reformed following capping of the
silt ponds and, in part seeded with native species) are shown. These would not normally
be disturbed further except where good quality sand can be derived as a result of the
increase in depth. The boundaries of the total area to be extracted are similar to those
included in the current consent with the addition of Lot 1 DP223323 and Lot 214 DP753039
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2.4.3 Extraction plan

The proposal would comprise the extraction of both Tertiary Sand and friable, crushed
sandstone from the site. The processes required for the removal of these materials is
different as described in the following section. Other materials derived from the site
during extraction which have commercial value are clay for brick making, if this is of a
consistent and desirable colour, and gravel.

The processing of recycled material, imported to the site, using the fixed and portable
equipment to produce marketable sand is expected to increase over the next few years
and is included in the proposal.

The extraction of Tertiary Sand and its subsequent processing is relatively simple although
large areas of land are required for stockpiles and, in particular, for the sedimentation
ponds which allow the residual fines to settle out of the wash/transport water.

The Tertiary sand is located in areas with a varying thickness of overburden comprising top
soil, upper sand and clay. A small proportion of the upper sand is of value and can be
extracted. Removal and stockpiling of the clay overburden is required to facilitate
access to the Terfiary Sand below. This is removed using a tracked excavator and
articulated dump trucks. The sand is soft and requires no additional processing to remove
it.

Extraction results in the development of a series of pits which can be reconfigured and
lined with clay for use as sedimentation ponds or progressively backfilled as part of the
final landform.

Once the sedimentation ponds reach their capacity they are disconnected from the
water circulation system, allowed to dry out and are capped using the stockpiled
overburden and top soil. Drying out sufficiently to allow the placement of the capping
layer takes some time (approximately two years). The provision of sufficient capacity to
accommodate the returned fines laden water and the location of the ponds to provide
continuous flow to the clean water pond at the low point on the site are important
considerations in the management and phasing of exiraction.

Improvements to the central process plant on Lot 198 allow approximately 20 percent
reduction in the volume of tailings retfurned to the ponds on the Hitchcock Road site. This
has resulted in a corresponding reduction in the volume required in the ponds for
settlement. The water content of the tailings has also been reduced allowing a further
reduction in the capacity of the ponds and an improvement in the rate of drying. These
improvements have also led to a reduction in the requirement for top-up water for the
central process plant on Lot 198.

The Tertiary Sand would be fransported in articulated frucks to the existing slurry plant
located in the northern part of the site. Here it would be transformed into slurry for
fransport via a pipeline to the wash plant on Lot 198. The sand would be washed and
stockpiled for market while the wash water would be collected and returned to the ponds
on the Hitchcock Road site for seftlement and ultimate reuse.

The proposed extraction plan is shown on Figure 2.4. Those parts of the site where sand
has been extracted and the land rehabilitated (land reformed following capping of the
silt ponds and, in part seeded with native species) are shown. These would not normally
be disturbed further except where good quality sand can be derived as a result of the
increase in depth. The boundaries of the total area to be extracted are similar to those
included in the current consent with the addition of Lot 1 DP223323 and Lot 214 DP753039
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and the removal of Lot 2 DP555184.

Current activities have created a large extraction pit in the south eastern part of the site.
Extraction would continue to the west from this area and from the west adjacent to the
haul road tfowards the east. Overburden from these new extraction areas would be used
as fill for previously extracted pits. Extraction would also continue adjacent to Old
Northern Road, the overburden used as fill in the previously extracted pits. A new silt pond
would also be formed in the extracted area.

The development would be undertaken in four main stages requiring approximately five
years each to complete. Extraction would continue as currently planned under the
existing consent until a new approval is received.

Phase One (2007 - 2011)

- contfinuation of extraction westward from Area B;

- extraction eastward from the haul road (overburden backfilled into Area B);
- construction of Pond 11;

- completion of Pond 9;

- partial rehabilitation of Pond 5;

- continuing extraction of the area adjacent to Old Northern Road;

- extraction on Lot 214 DP752039 and Lot1 DP34599;

- rehabilitation (planting) in the area of former ponds 3, 4 and é;

Phase Two (2012 - 2014)

- extraction southwards from Area A;

- construction of Pond 12;

- extraction on Lot 2 DP570966

- rehabilitation of area adjacent to Old Northern Road;

- overburden backfilled into extracted areas to the south;
- rehabilitation of Pond 11;

- extraction to the south;

Phase Three (2017 - 2021)

- confinuation of extraction to the south;

- backfilling of clay overburden into extracted areas to the north and south;
- completion of Pond 13;

- continuation of extraction on Lot 2 DP570966

- rehabilitation of northern section of the northern extraction area;

- rehabilitation of the western part of the southern extraction area.

Phase Four (2022 - 2025)

- confinuation of extraction southwards;

- backfilling of clay overburden into extraction to the north;

- confinuation of extraction in the southern areq;

- extraction on Lot 1 DP1013943, Lots 1 and 2 DP1063296 and Lot 2 DP570966;
- construction of Pond 14;

- rehabilitation of southern extraction areq;

- rehabilitation of northern extraction areq;

- rehabilitation of ponds leaving one to drain each catchment;

- completion of land reformation and landscape planting;

- removal of all fixed infrastructure and formation of final land form.
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The overall phasing of the development is shown on Figure 2.5. Ponds 11 and above
would be located in future extraction areas. Their exact location is not yet known.

244 Plant and equipment
The following plant and equipment would be used:

e D9/D10 Bulldozer — CAT D9L and CATDI10ON;

633 Scraper — CAT 633;

e Two wheel loaders — CAT 962G/966F/966G;

e Mobile power screen-8 feet by 4 feet Commander powered by F4L912 Deutz;
e Mobile crusher — APK1010 Hazemag Crusher powered by 250HP Cummins;

e Excavator - CAT 330CL;

e Dump frucks — CAT 730;

e Water truck — LTD18 Euclid powered by 350 Cummins; and

e  Wash plant - electric approximately S00KVA.

The existing slurry plant located on Lot 1 DP570966, at the northern end of the site would
confinue to be used.

2.4.5 On-site haulage and processing

All Tertiary Sand would be extracted using an excavator and transferred to articulated
dump trucks which would transport the material via established on-site haul roads to the
existing plant located at the northern end of the site. Here it would be mixed with water
and transported as slurry by pipeline some 1.5 kilometres to the centfral wash plant
located on Lot 198. The wash water would be returned to the site for settlement in a series
of clay lined basins prior to recirculation from the clean water pond at the lowest point on
the system and reuse.

Friable sandstone and imported material which does not require washing at the central
plant would be processed within the extraction area on Lot 1 DP34599 and transported to
market via the existing access onto Old Northern Road. This is a properly formed access
located where Old Northern Road has been widened to provide a climbing lane. It was
originally intended to be the southern access to the haul road infended to serve all the
sand extraction operations in Maroota, but the rest of the proposal was not implemented.

246 Existing slurry plant and pipelines

The sand slurry plant occupies a site of approximately one hectare at the northern end of
the Hitchcock Road site. It performs the following functions:

e receival of raw sand from the quarry;

e removal of plus 100 millimetre material from the raw sand feed and screening of the
raw sand fo remove plus 14 millimetre particles;

e pre-washing of the sand to remove fine silt and clay to tailings; and

e preparation of a constant density feed for pumping to the central wash plant via the
main slurry pipeline.

DFA Consultants Page 38



Location of

\ urry Plant
S

!

2015-2025

)
2006-10

,I
e o s o o

1
]

\ Tertiary Sand

p TN
—
~~~~-~
bl T

0 Note: Work will continue under current approval

Scale Figure 2.5
0 500 Metres OVERALL PHASING OF DEVELOPMENT
Extraction completed - rehabilitation underway ::l Areas for future extraction and rehabilitation
Areas to be capped and rehabilitated - currently ponds Areas currently working / almost completed
Area extracted - to be used as detention basin mmmm Existing internal haul road

Imm® Temporary access



PF Formation
Environmental Assessment
Hitchcock Road Sand Extraction and Rehabilitation Project

Raw sand from the quarry is tipped by rear dump trucks over a 100 millimetre spacing bar
grizzly mounted at 45 degrees above the plant feed hopper. Grizzly oversize is temporarily
held in a ground hopper to await disposal. The raw sand is withdrawn from the hopper by
the belt feeder at 200 tonnes per hour and elevated by the plant feed conveyor to the
scalping screen feed box. The raw sand is added to water in the feedbox and flows onto
the scalping screen where it is sized at 14 milimetres. High volume sprays mounted above
the screen assist in breaking down cemented particles and in producing a cleaner
oversize reject. The reject is temporarily held in a second ground hopper until removed by
loader and frucks fogether with the oversize from the 100 millimetre grizzly.

The pipelines are grouped into two main routes:

e Hitchcock Road slurry plant to the main process plant on Lot 198 comprising the main
slurry line, the main tailings line and the return water line. Due to the presence of the
main slurry line this route is bunded between the Hitchcock Road site and the main
process plant.

e Hitchcock Road slurry plant to the tailings and water supply dams comprising the main
tailings line, the Hitchcock Road plant tailings line and the main water supply line. As
none of these pipelines is subject to severe wear or possibility of blockage, the
provision of bunding is not necessary.

Bunding of the pipeline route from the Hitchcock Road site to the main process plant
takes the form of clay lined earth embankments along the northern and eastern edges of
the present access road. On the northern section of the route the pipeline diverges from
the haul road to pass through an area of open forest and scrub land. The embankments
provide an effective bund height of 800 milimetres and a bottom width of 1,500
milimetres. The bunds are graded from the north and east foward a containment dam
with a capacity of 100 cubic metres located at the low point of the pipeline route so than
any leakage is effectively controlled and collected.

The main slurry pipeline has a dump valve at the containment dam to facilitate line
clearing in the event of a blockage. The containment dam also incorporates a ramp
entry to facilitate cleanout. Total volume of the slurry pipeline and Hitchcock Road plant
sand sump is 77 cubic metres which is the maximum volume of spillage which could flow
fo the containment dam in the event of a line failure.

2.4.7 Product haulage

Product is currently trucked from the central plant and all sales are made from the
weighbridge on Lot 198. Trucks leave the site via the access road to Wisemans Ferry Road
turning either left to the intersection with Old Northern Road then right to Dural and Castle
Hill or right along Wisemans Ferry Road to Windsor, Richmond and Penrith. The proportion
of trips on these routes is approximately equal. This would not change with the following
exception.

Material (friable sandstone) and imported material not requiring processing (except on-
site screening) would be transported to market via the existing access onto Old Northern
Road. The volume of this material is small and would be expected to generate few laden
fruck trips.

It is proposed that sand extracted from the Hitchcock Road site would supply the same
markets as the current operation and the same transport routes would be used. The
number of fruck movements would remain within the currently approved limit of a total of
200 laden trucks per day (400 truck movements).
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2.4.8 Workforce and hours of operation

The current workforce would remain atf 20 to 22 staff. Truck drivers, either permanent staff
or contfracted or employed by others would pick up loads from the central process plant
on Lot 198.

The hours of operation would be in accordance with those of the existing site.
e 05.45 hours Monday to Saturday — gates open to allow entry of vehicles to the site;

e 06.00 to 07.00 hours Monday to Saturday (excluding public holidays) — 30 truck
movements (15 loaded vehicles) may enter or leave the site;

e (07.00 to 18.00 hours Monday to Saturday (excluding public holidays) — extraction,
fransportation and processing or running of machinery for maintenance purposes
permitted; and

e no exiraction, fransportation or processing on Sundays and public holidays.

2.5 Surface water management
2.51 Existing catchments

Site topography has been modified as a result of ongoing extraction activities. Surface
water flows are directed info a number of large detention basins which are part of the
process system employed at the site. These allow the silt in the water returned from the
wash plant on Lot 198 to settle out before progressing to the clean water basin located in
the lowest part of the site. The clean water is returned from here to the slurry plant and
the central process plant.

A total of nine tailings ponds has now been constructed and commissioned for the
dewatering of the tailings in the main extraction area. One additional pond (Number 10)
has been lined but has not yet been introduced into the tailings stream. Ponds Number 5
and 9 are currently in use; Pond 7 is currently drying prior to reintroduction and Ponds 1, 2,
3, 4 and 6 have been fully capped and partially rehabilitated.

The site where sand exiraction has taken place to date is inwardly draining due to a
combination of topography and the effect of the peripheral bunds constructed as part of
the project. No surface water is therefore discharged beyond its boundaries. Most of the
site can therefore be considered to be a detention basin capable of accommodating far
in excess of the runoff from the 100 year ARl time of concenfration event.

The eastern catchment currently drains to a large farm dam which discharges to an
intermittent creek. This is a tributary of Litfle Cattai Creek which has a large catchment
(approximately 10,000 hectares) draining eventually to the Hawkesbury River, some 12
kilometres to the south west of the site,

The site, including Lot 2 DP555184, can be divided into three catchments:

Northern catchment 16 hectares
Southern catchment 52 hectares
Eastern catchment 29 hectares
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The northern and southern catchments drain to existing detention basins as part of the on-
site surface water management system while the eastern catchment discharges to the
natural drainage system forming the headwaters of Little Cattai Creek.

2.5.2 Surface water management during extraction

The site experiences high levels of infiltration. Surface runoff, except during major storms, is
not therefore generated in significant quantities and the high permeability of the quarry
floor would maintain current infiltration and groundwater recharge rates. Any surplus
flows would be directed to existing and new detention basins forming part of the process
water management system. The water management system is shown on Figure 2.6.
Clean water would be diverted around the exiraction areas where these form pits and
directed to the natural surface water drainage system. There has been no discharge of
surface water beyond the boundary of the site to date and this is not expected to
change.

Containment of surface water within the extraction area, subsequent infilfration and
capture of surplus flows within the detention basins would ensure that any sediment is not
fransported off-site. New basins would be constructed as the extraction areas extend
beyond their present boundaries. Surface water management is therefore not fixed and
would be amended to accommodate the needs of the extraction plan. This would be
reflected in the Environmental Management Plan and its subsequent amendments.

The impact of current operations on catchment flows is minimal and this would be
expected to continue. Surface runoff would only occur during high intensity storms when
the infiltration capacity of the soils is exceeded. The dams and creeks in the vicinity of the
site are known to be groundwater dependent and are not expected to be influenced by
any changes in catchment conditions. In addition, extraction of overburden and the
underlying Tertiary Sand is expected to improve groundwater recharge.

That part of the site potentially discharging to the headwaters of Little Cattai Creek makes
a very small part of the total catchment (less than 0.2 percent) and would therefore not
be expected to have any impact on the quality or quantity of surface water discharged
to the Hawkesbury River. The large dam which discharges to the headwaters of Little
Cattai Creek is located on Lot 2 DP555184 and is not included in the proposal.

2.5.3 Surface water management on completion

The proposed final landform would comprise a large bowl gently sloping towards the
south east with steeper slopes along the northern side towards Old Northern Road. The
floor of this area would vary between two metres and six metres above the high wet
weather groundwater level. Batters would be formed as shallow as possible depending
on the volume of overburden (mainly clay) available for reformation of the profile of the
site. This would be aimed at achieving a natural overall profile and avoiding, as far as
possible, steep slopes. The quarry floors of the remaining extraction areas located in the
eastern part of the site would be graded to a level approximately two metres above the
high wet weather groundwater level with batters formed in accordance with the
requirements of Development Control Plan 16.

The final retention basins would be sized to ensure that no discharge occurs for storm
events up fo and including the 100 year ARI event. These would be constructed towards
the end of the development as part of the completion of the final landform. Rainfall
intensity frequency data for the site were generated using the procedures in Australian
Rainfall and Runoff (1998). These are summarised in Table 2.4
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Catchment areas were calculated using available maps and design 100 year ARI flows
estimated using the probabilistic rational method. Required pond storage volumes were
estimated using a triangular hydrograph approximation. A further 30 percent additional
storage volume was added to allow for sedimentation.

Table 2.4 Design rainfall (millimetres per hour)
Duration Average Storm Recurrence Interval (years)
(minutes) 1 2 5 10 20 50 100
5 75.79 98.02 128.32 144 .95 167.67 197.52 220.31
10 58.00 74.99 98.10 110.78 128.10 150.85 168.22
30 34.19 44 19 57.73 65.15 75.29 88.61 98.77
60 23.22 30.00 39.15 44 .16 51.02 60.01 66.87
120 15.51 20.06 26.22 29.59 34.21 40.28 44.90

Three main sediment ponds would be required as part of the final landform:

e one in the northern part of the site to the south of the intersection between Old
Northern Road and Wisemans Ferry Road-the northern catchment;

e one within the southern catchment; and

e one located in the eastern part of the site. This would need to be located on Lot 2
DP555184 and is not included in the proposal.

Estimated storage volumes required for containment of the 100 year ARl storm for the
three catchment areas are shown in Table 2.5.

Ponds with volumes of at least 10,000 cubic metres and 38,000 cubic metres have been
included in the northern and southern catchments respectively. The necessary storage
volume for the eastern pond would need to be provided within the development
proposed for Lot 2 DP555184 which is subject to a separate development application to
Baulkham Hills Shire Council under Part 4 of the Environmental Planning and Assessment
Act 1979.

Table 2.5 Retention basins (minimum storage volume)
Catchment Area (hectares) Volume (cubic metres)1
Northern 16 10,000
Southern 52 38,000
Eastern 29 19,500°

Note 1:  Including 30 percent allowance for sedimentation
2:  Located on Lot 2 DP555184 and not included in the proposal

Surface water runoff from the surrounding areas would be prevented from entering the

extraction areas by diversion drains around the perimeter and internal drainage would be
directed towards suitably sized detention basins.

DFA Consultants Page 44



PF Formation
Environmental Assessment
Hitchcock Road Sand Extraction and Rehabilitation Project

2.6 Soil management

Topsoil would be stripped immediately prior to extraction and used in rehabilitation. If it
cannoft then be spread over areas to be rehabilitated, it would be stockpiled temporarily
at a location away from drainage lines. Silt fences would be placed around the base of
the stockpiles to prevent soil loss. Height of the stockpiles would be limited to three metres
to maintain the organic properties of the sail.

2.7 Erosion and sediment control

The soils on site are highly erodible under concentrated flows. Erosion and sediment
controls have therefore been proposed to manage drainage on the site and minimise the
area of soil exposed to surface water flows. Conftrols would include:

e provision of buffers and installation of silt fences where appropriate to prevent
sediment fransport to adjoining land;

e minimising the area of disturbance by only clearing areas immediately prior to
extraction within each stage and progressive rehabilitation of the completed areq;

e diversion of upslope drainage away from disturbed areas;
e diversion of sediment laden runoff to sediment basins; and

e regular inspection and maintenance of sediment conftrols.

These controls would be described in more detail, including type, location and inspection
and monitoring protocols in the environmental management plan covering the works.
These would comply with the procedures and recommendations in Managing Urban
Stormwater: Soils and Construction (Landcom 2006).

Existing surface water controls are inspected on a regular basis in accordance with the
requirements of the current environmental management plan and their performance
reported annually in the environmental audit. All controls are maintained in good working
order.

2.8 Rehabilitation and final land use
2.8.1 Rehabilitation plan

The final landform of the Hitchcock Road site would be influenced by the depth of
extraction, the location of commercially available resource (both Tertiary Sand and
friable sandstone) and the volume of overburden, mainly clay, available for re-contouring
the extracted areas. Sand has been extracted from part of the site to the depth allowed
in the existing consent and part of this area has been rehabilitated. These areas would
not be reworked unless substantial volumes of sand can be economically extracted.

The main Tertfiary Sand resource is located in the centfre of the main part of the site with
smaller volumes of friable sandstone in the eastern part. The larger area provides
opportunities for reformation of the contours using the large volume of overburden above
the Tertiary Sand to create an integrated, continuous landform. There is less scope to
achieve such a landform where smaller areas of resource would be extracted from
individual pits. Here, rehabilitation would comprise the reduction of any steep batters to
better integrate the lowered area into its surroundings. The base of the exiracted and
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rehabilitated area would be generally level with a gentle slope sufficient to achieve good
local drainage and minimise erosion.

Most of the area is expected to be reclaimed to Class 3 agricultural land suitable for
grazing and improvement for pasture. Rehabilitation would comprise the return of the
stored topsoil and the progressive revegetation of the site. Techniques to be used have
been based on several sources: Urban Erosion and Sediment Control Handbook
(Department of Conservation and Land Management 1992); Managing Urban
Stormwater (Landcom 2006); and Best Practice Environmental Management in Mining —
Rehabilitation and Revegetation (Environment Protection Authority 1995).

A comprehensive rehabilitation strategy would be prepared as part of the revised
environmental management plan for the site. This would include a biodiversity offset
strategy.

The proposed final landform for the Hitchcock Road site is shown in Figure 2.7. The
objectives of the rehabilitation plan are to:

e achieve a final landform that blends into the surrounding ground profile and natural
landscape;

e ensure that rehabilitation is undertaken progressively;

e maintain the scenic and environmental quality of the site; and

e retfurn the site to its previous dominant land use, horficulture/agriculture.
2.8.2 Rehabilitation process

Extraction and rehabilitation would be undertaken in a series of pits which are gradually
extended and progressively backfiled with the overburden removed from above the
extraction face. This process is necessary due to the depth of the clay overburden above
the Tertiary Sand and the necessity to minimise double handling of the material. Other
excavated areas would be lined with compacted clay for use as sedimentation basins
once the previous tailings ponds have reached the end of their lives and require drying
out and capping. This process is different from that employed where extraction takes
place in strips where clearance, extraction and rehabilitation is undertaken concurrently.

This is not feasible where the overburden to be removed is many meftres thick and large
areas of the site are required for tailings management.

Once the final site contours have been achieved in an appropriately sized part of the site,
its revegetation would be initiated. This would take place in a number of stages requiring
differing approaches for those areas to be returned to agricultural uses and those where
habitat restoration would take place.

There are two forms of habitat restoration: revegetation and natural regeneration.
Revegetation is an excellent tool for linking areas of remnant native vegetation. However,
its ecological and genetic value is limited in restoring areas which have the potential to
regenerate naturally.

Revegetation measures are appropriate when the regeneration potential of the site has
been wholly or severely depleted or where key missing species cannot be naturally
recruited to the site. Revegetation aims to use the minimum intervention necessary to re-
establish the natural regeneration process. The potential to oversimplify the ecosystem
via the process of revegetation needs to be avoided. In the circumstances prevailing at
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Hitchcock Road, a combination of these approaches is appropriate in order to achieve
successful large-scale restoration of a specific vegetation community in areas which have
been subject to sand extraction and significant land reformation.

Seed Collection

Material for propagation is available on-site. The use of site-adapted local seed for
propagation is best for restoring pre-existing plant communities and conserving local
biodiversity. It is also more likely to lead to a successful self-perpetuating plant community
as local provident seed is adapted to local soils, climatfic conditions and ecological
processes. The rate of change in many endangered communities is very slow, particularly
for understorey species, remaining highly localised with very limited dispersal.

Seed collection would be carried out within the framework of a formal collection policy or
code of practice such as The Model Code of Practice for Community based Collectors
and Suppliers of Native Plant Seed (Florabank 1999) and collectors would be required to
meet the requirements of the Threatened Species Conservation Act 1995 including a
Section ?1 licence from the Department of Environment and Conservation when seed is
collected from a plant community listed under the Act. The proportion of seed taken
from any site would not exceed 10 percent of the species total annual seed crop from
that site per year.

However, seed collection can be time consuming and specialised skills and knowledge
are required. In some cases the seed drops immediately it ripens or is located high in the
free canopy. Some species have dormancy mechanisms which inhibit immediate seed
germination. It would therefore be undertaken by an organisation skiled in these
procedures such as Greening Australia.

Site Preparation

Revegetation requires the mitigation or tfreatment of any degrading influences. The
presence of environmental weeds and problems such as erosion needs to be addressed.
Any efforts that can be included in site preparation would benefit the restoration results.
These would include, where necessary:

e stabilisation of the soil using fast growing native grasses such as Chloris ventricosa,
Austrodanthonia racemosa or Capillipedium spicigerum;

e ripping of any severely compacted soil following the contours of the site:

¢ mulching of areas or around individual plants to conserve moisture and suppress
weed growth taking care not to equally suppress native plant growth;

e weed and rabbit control undertaken during the site preparation phase using methods
appropriate to the area and the degree of infestation;

e pre-watering of holes and plants; and

e restriction of access to the rehabilitated site to protect and delineate the planted
areas.

Direct Seeding

Direct seeding would also be considered as an approach following experience gained in
the earlier stages of rehabilitation. This has a number of advantages. It is quick, litfle
labour is required, the cost per plant is low and plants grow quickly as their roots have not
been disturbed. It is also believed that directly seeded trees, once established, are more
resistant to drought and better able to recover from insect defoliation. However, total
failure can result if the seed is not viable, the ground is not sufficiently moist or the
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temperature not conducive to germination. Drought can also be disastrous and heavy
rains can wash away the seed if the site is poorly prepared.

Site preparation and the climatic conditions experienced after planting are the two major
factors in determining the success of seedling establishment. Good site preparation
would maximise the chances of a successful project. This aims to provide ideal conditions
for seed germination and seed establishment. Basic requirements are:

e soft soil so that air, water and roots can penetrate; and

e bare soil, free of leaf litter and especially weeds as weeds will compete with the
native plants for water and nutrients.

Bare soil would be achieved by:

e scraping off debris and leaf litter;

fire alone, or in combination with prior weed control using herbicides;
e spraying weeds with herbicides three fimes in the 12 months before seeding;

e scrapping off the top soil to remove weed seeds — the top 2-10 centimetres,
depending on soil type, contains the highest concentration of these; or

e spot preparation where small areas are prepared by removing the weeds by hand
before being sown (Buchanan 1989).

Associated weed control would be undertaken over the period needed to allow good
establishment and growth of seedlings in the first year.

Various sowing techniques are available including hydro-seeding, mechanical seeding
and hand sowing. Mechanical seeding would be necessary for large areas.

The re-establisnment of the top soil previously removed is important for rehabilitation as it
contains seeds, vegetative reproductive organs and most of the organic matter from the
site.

Planting

Planting of seedling tubestock would also be included in the rehabilitation program.
While seedlings are better than seeds in a number of ways, they require substantial labour
to establish, the process is slow and the cost per plant is higher. Plant selection would
focus on local species adapted to the prevailing conditions and providing the right
resources for local wildlife. Planting would take place at the most opportune time of year,
generally in the early autumn.

Agricultural crops to be established on the site would include those grown throughout
Maroota including pastures such as oats and sorghum. A typical pasture mix would be
sown at a rate of 50 kilograms per hectare during the autumn or greater where conditions
dictate.

Grasses and cover crops are the most effective for initial erosion control in most areas
(Department of Conservation and Land Management 1992). A cover crop of oats would
be sown with superphosphate to establish ground cover, stabilise and increase the
organic contfent of the soils within the site. Legume species such as lucerne could also be
established to encourage nitrogen accumulation and improve soil ferfility for future
agricultural uses.

DFA Consultants Page 50



PF Formation
Environmental Assessment
Hitchcock Road Sand Extraction and Rehabilitation Project

Stands of local native vegetation would be re-established around the perimeter and on
the highest points of the site and on all batters too steep to accommodate agricultural
uses. Existing stands of native vegetation and the perimeter planting would be reinforced
to improve the screening of site operations. Disturbance of existing screen planting would
be minimised. The area fo be seeded and planted with native vegetation would be
approximately twice that removed to allow the present proposal fo be implemented.

A farm management plan would be included in the revised environmental management
plan. This would outline crop management and monitoring practices for the site.
Revegetation would be regularly monitored and supplemented by reseeding where this is
necessary. Cover crops would either be slashed or left on the ground surface to provide
a mulch (Department of Conservation and Land Management 1992). Pasture less than
five years old would receive annual maintenance fertiliser in spring and autumn while
more established pasture would receive supplements in autumn only.

Weeds would be controlled as required until pasture/ground cover is established.

2.9 Alternatives
2.9.1 Introduction

Schedule 2 of the Environmental Planning and Assessment Regulation 2000 requires an
analysis of any feasible alternatives to the carrying out of the development having regard
fo its objectives, including the consequences of not carrying out the development.

The Department of Environment and Conservation has also requested that consideration
is given to alternatives and the justification of the proposal, including alternative sites and
layouts, access modes and routes, materials handling and production processes, waste
and water management, impact mitigation measures and energy sources.

The Sydney Construction Material Industry Strategy is currently being prepared by the
Department of Planning in conjunction with the Department of Mineral Resources. This is
intended to provide a framework for the management of existing construction material
operations in the region and the consideration of new proposals of strategic importance.
As an input to the development of the strategy, the Geological Survey has prepared a
number of position papers on supply and demand for construction materials including
construction sand. The following section is derived from that paper (Department of
Mineral Resources 2001).

2.9.2 Alternative sources and materials

Construction sand is a low value resource which is used in large quantities. Transport costs
are a significant proportion of the total cost of the resource. Location within the
consuming region is therefore an important factor and the material should preferably be
obtained from sources close tfo the markets both to minimise the costs of fransport and
the environmental impacts of transportation.

Some seven million fonnes of construction sand are consumed annually within the Sydney
Region. Approximately half (48%) is fine to medium-grained sand, just over one third (36%)
medium to coarse-grained and 15 percent clayey mortar sand.

About 85 percent of demand is satisfied from deposits along the Hawkesbury-Nepean

River, Georges River (medium to coarse-grained sand), coastal dunes at Kurnell (fine to
medium-grained sand) and from the friable sandstone deposits (clayey mortar sand) at
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Maroota and on the Somersby Plateau. In addition, approximately 900,000 fonnes of
sand is obtained each year from outside the region.

In the short term (up fto 2010), predicted demand for construction sand can be
accommodated by continuing extraction from current sources and from imports at their
present or slightly increased levels. However, a large shortfall will occur in the supply of
fine to medium-grained sand with the cessation of extraction at Kurnell. This shortfall will
have to be made up by either a substantial increase in imports and/or obtaining more
fine to medium-grained sand from friable sandstone deposits within the region or opening
new deposits for extraction.

The closure of the Penrith Lakes Development Scheme in 2010 will result in the need to
derive some 2.2 milion tonnes of medium to coarse-grained sand annually from
alternative sources either within or outside the region. There are large identified sources of
construction sand within the region at Richmond Lowlands, Somersby and Maroota and
offshore which have the potential to become long term suppliers. However, various
constraints apply fo these locations.

There are substantial sand deposits located off-shore between Sydney Heads and the
southern end of the Royal national Park. These are at least 60 meftres thick over an area
some three kilometres wide and 35 kilometres long. However, the off-shore sand is
relatively homogeneous and free of clay, restricting its use for a number of construction
purposes. There would also be environmental impacts related to the areas along the
coast necessary for the stockpiles and some of the ecological and hydraulic effects of
removing these large bodies of sand are not known. Two proposals have been put
forward to extract this resource, the most recent in the mid-1990s. Both were rejected by
the State government.

If these deposits are not used, the importation of increasing quantities of construction
sand from external sources will be required, increasing costs and environmental impacts.
Large deposits of friable sandstone occur at Newnes Plateau near Lithgow and at
Wingello and Penrose in Wingecarribee Shire. These have the potential to become major
sources in the long term. In the short ferm, moderate amounts of fine to medium-grained
sand can be imported from the Stockton Bight and the lllawarra.

Alternative materials such as slag sand, quarry sand (crusher fines), manufactured sand,
recycled building and demolition materials, excavated rock and fly ash have been
considered as potential alternatives for natural sand. It is difficult fo estimate the quantities
consumed as data is not collected on their usage by the Department of Mineral
Resources. It can reasonably be assumed that the proportion of the sand market
occupied by these products is currently negligible. Their main characteristics and some of
their limitations are discussed in the following section.

Slag sand is a by-product of steel making. It has potential to replace coarse sand in some
applications such as asphalt and as fill. Approximately 470,000 tonnes is used as a
substitute for natural sand in concrete and asphalt, mainly in the lllawarra region. The
amount of slag sand used in the Sydney area is thought to be small.

Quarry sand (crusher fines/crushed hard rock residue) is produced during the crushing of
hard rock for coarse aggregate. This material is by nature angular and, while it is available
in a range of sizes, is suitable only for those applications in which the shape of the grain
has little importance or is required to be angular. In addition, the availability of crusher
fines is limited by a decline in the volume produced due to improved crushing techniques;
their use in other quarry products such as road base and the variability of demand for
coarse aggregate.
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Manufactured sand is produced by either additional processing of crusher fines or by
crushing hard rock to sand size particles. In the former, crusher fines are reprocessed 1o
reduce the proportion of fine particles to improve the overall grading of the material. In
the second case, where the primary objective is to manufacture sand, hard rock is
crushed and then reprocessed to improve the shape of the resulting particles.

Significant quantities of coarse-grained sand are manufactured in other States.
Manufactured sand may therefore be a long term supply option for coarse-grained sand.
The use of manufactured sand in concrete, however, requires approximately 25 percent
more fine to medium-grained sand in the mix and fine to medium-grained sand of
adequate quality cannot be manufactured using technology available at present.
Therefore there is a demand for fine to medium-grained sand which can only be supplied
by natural sources.

In addition, the availability of manufactured sand is constrained partly by similar factors as
those applying to quarry sand, and partly by the fact that using high quality hard rock to
produce sand reduces its availability for use as coarse aggregate.

Recycled building and demolition materials include crushed recycled concrete and brick.
Crushed recycled concrete can be used as a coarse sand replacement in low strength
concrete. At present however, almost all crushed recycled concrete is used as fill,
bedding and paving sand, or as aggregate in road pavements. Crushed recycled brick is
only suitable for use as fill at present, though its use in concrete can be tolerated to some
extent, depending on the application.

Excavated rock, commonly referred to as spoil, is derived from funneling and large
scale excavation projects. The composition of this material is governed by the local
geology of the project site normally comprising sandstone with interbedded shale.
The production of good quality sand products from such rocks would require selective
extraction during excavation or intensive reprocessing, either on site or elsewhere. This
may be exitremely difficult and would add to the cost of excavatfion and/or
production. Therefore, due to its heterogeneous nature and physical characteristics,
the amount of excavated material which may be used as a substitute for natural sand
in high quality applications is likely fo be small. The material is, however, suitable for
use as fill.

Fly ash (precipitated fuel ash and furnace bottom ash) produced by coal fired power
stations has some potential as a sand alternative. Its main advantages are its light weight
and its self cementing properties. The weight of fly ash enables it to be used as a light
weight aggregate in applications which require strength but in which there are restrictions
on the weight of the structure. The self cementing properties of fly ash mean that it can
be used as a cement extender in concrete, which is the main use for this material. The
main constraints on the use of fly ash are processing and transport costs. Fly ash initially
consists of fine iregular fragments which must be reprocessed before the material is
suitable as either coarse or fine aggregate. The economic viability of this process has yet
to be determined. In addition, transport costs would be high as the material would have
to by transported long distances from Lithgow and the Hunter Valley, which are the
nearest sources to Sydney.

None of these materials has the ability to replace natural construction sand, particularly
fine construction sand, in high quality applications such as concrete, to any significant
degree. The most important constraints on their more widespread use are; cost of
production and transport, limited availability, erratic quality and technical difficulties in
obtaining suitable ranges of particle sizes and particles of acceptable shape and
soundness.
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2.9.3 Alternative extraction methods

All Tertiary sand would be extracted using an excavator and fransferred to articulated
dump trucks which would fransport the material to the existing plant located at the
northern end of the site. The material is sufficiently friable that ripping by bulldozer or
driling and blasting is not necessary.

2.9.4 Alternative processing and handling methods

Dump frucks would transport the material to the existing plant located at the northern end
of the site. Here it would be mixed with water and fransported by pipeline some 1.3
kilometres to the central wash plant located on Lot 198. The wash water would be
returned to the site for settlement in a series of clay lined basins prior to recirculation from
the clean water pond at the lowest point on the system and reuse.

The sand would be processed at the ceniral plant. It would then be sent to market
following checking at the weighbridge. There would be no transport of Tertiary Sand by
fruck from the site to the cenfral wash plant except during periods of routine
maintenance or following plant breakdown.

Alternative methods would involve either the installation of a new wash plant on the site
or the tfrucking of the extracted material to the existing wash plant on Lot 198. Neither of
these options is considered viable due to the existence of all necessary infrastructure.

The existing process does however require the use of large areas of the site for settlement
ponds. This requirement both limits operational flexibility and results in lengthy periods for
drying out and consolidation before these areas can be finally rehabilitated. The
proposal therefore includes the provision of a series of cyclones at the central wash plant
in order to recover a higher proportion of the fine sand which will not then be returned to
the ponds for settlement.

2.9.5 Alternative access

An access to the site from Wisemans Ferry Road is currently in use. An alternative access
to either of the two perimeter roads would be difficult to achieve due to site levels and
topography and would need to be moved further from the access point to Lot 198. The
existing access is safe and effective and an alternative is not required.

An alternative access is available from Lot 1 DP34599 onto Old Northern Road. This would
be used for the transport of material (extracted and imported) to market which does not
require further processing at the central wash plant on Lot 198.

2.9.6 Alternative waste and water management

There are no environmentally responsible alternatives to the waste and water
management strategies proposed for the development.

2.9.7 Mitigation measures and energy sources
The proposed mitigation measures have been designed on the basis of a comprehensive

knowledge of the site gained from years of operation. There are no feasible alternative
sources of energy.
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2.9.8 Failure to proceed with the proposal

Failure to proceed with the proposal would result in the sterilisation of a regionally
significant resource located close to the Sydney market leading to increased reliance on
sources at a greater distance resulting in higher costs to the consumer and increased
environmental impacts.

Not proceeding with the proposal would result in foregoing the opportunity to extract and
process a high quality, high demand resource which is accessible with minimal additional
environmental impacts and using existing plant and infrastructure.

Failure to proceed would result in earlier closure of the operations on the site with the
resultant loss of employment for the quarry staff. A number of jobs indirectly generated by
the operation would also be foregone.

2.10 Need for the proposal

The Maroota Sand deposit has been identified as potentially a major source of sand
within the Sydney region in the future (Department of Mineral Resources 2001) and this has
been reinforced by the protection afforded by the provisions of Sydney Regional
Environmental Plan 9.

The Sydney region consumed approximately six million fonnes of construction sand each
year by 1992 increasing by one percent per year to reach approximately 6.8 million
tonnes by 2005. It is also reasonable to assume that local sand production is immediately
consumed within the region as there is little long term stockpiling of supply (Department of
Mineral Resources 1992).

The predicted demand for medium to coarse grained sand of the type available at
Hitchcock Road during the period from 2000 to 2010 is 25.4 million tfonnes with a predicted
supply from the region of 22.5 million tonnes over the same period. The potential shortfall
of three million tonnes would need to be satisfied by increasing imports or by increasing
production within the region (Department of Mineral Resources 2001).

In the medium term (2010 to 2020) the predicted demand for medium to coarse grained
sand is expected to increase to 30.6 million tonnes. There will be no dominant secure
supply of this material in the Sydney region following the closure of the Penrith Lakes
scheme, expected in 2010. Current sand supplies from Maroota and elsewhere in the
region are approximately 800,000 tonnes per year. The remainder of the annual
requirement of three million fonnes would need to be derived from elsewhere, and, as a
result, sand produced from sources such as Maroota will have an increasing importance
in supplying the Sydney market for construction sand.

There is a need for additional sources of medium to coarse grained sand within the
Sydney region in both the short and medium terms. Importation would both increase its
price due to the additional fransport costs involved and result in additional environmental
impacts as new sources are exploited. It is therefore important to enable the maximum
available resource to be obtained from existing sources of sand in the Sydney region
while ensuring that appropriate environmental standards are maintained. The new
proposal at Hitchcock Road is seeking to achieve these principle objectives.
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