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the Hawkesbury Sandstone aquifer in this area.  Due to the peculiar measuring method of the Dataflow 
loggers, the horizontal lines in the hydrograph indicate that the water level rose above the measuring point 
of the unit.  The water level at this site has remained fairly constant at around 170 m AHD, with lesser 
impact from rainfall than at other sites. 

Range: The water level in this bore rose from around 166 m AHD at the time of installation in 
November 1999 to nearly 170 m AHD by 2001.   

2.7 Water Quality 

Water quality records from all available bores in both aquifers in the Maroota area indicate that the 
groundwater is generally of potable quality, of low salinity, slightly acidic and often iron-rich. 

Water chemistry data for all bores are presented in the appendices together with the hydrographs.  Table 5 
below presents a summary of Electro Conductivity (EC) and Total Dissolved Solids (TDS) averages for 
the monitoring bores and water supply bores. 

The table indicates that the groundwater in the Hawkesbury Sandstone is generally of lower salinity than 
that in the Maroota Sand aquifer.  This is due to the highly siliceous and inert nature of the sandstone, 
which is made of up to 62% of quartz grains.  Seasonal variations are at times visible in conjunction with 
changes in rate of rainfall recharge.  In general, there is no apparent deterioration of the water quality in 
neither of the aquifers as a result of the farming and mining activities of the area. 
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TABLE 5 – WATER QUALITY SUMMARY 

Bore Owner Year E.C. 
(µS/cm) 

TDS 
(mg/L) 

Aquifer Status 

PF166MW1 PF Formation 1998 221 190 M.S. Current 

PF167MW1 PF Formation 1996 200 126 M.S. Current 

PFL3MW1 PF Formation 1998 159 92 H.S. Current 

PFL2MW1 PF Formation 1996 91 66 H.S. To DNR 

PFL2MW2 PF Formation 1996 366 212 H.S. To DNR 

PFL2MW3 PF Formation 1996 124 69 H.S. To DNR 

PF198PB1 PF Formation 1998 185 113 H.S. Production 

PF198PB2 PF Formation 1998 143 95 H.S. Production 

PT84MW1 H.B. Maroota 1998 289 180 M.S. Current 

PT84MW2 H.B. Maroota 1998 543 530 M.S. Abandoned 

PT84MW3 H.B. Maroota 1998 157 97 M.S. Current 

PT84PB2 H.B. Maroota 1999 133 83 H.S. Current 

VELMW1 Maroota Mining 1982 146 88 H.S. Destroyed 

VELMW1A Maroota Mining 2006 138 83 H.S. Current 

VELMW2 Maroota Mining 1997 317 190 H.S. Current 

VELMW3 Maroota Mining 1997 167 100 H.S. Current 

 

2.8 Sand production 

The graph in Appendix D shows the water consumption from the water supply dam in Portion 167 vs the 
sand production from the Hitchcock Road site.  The graph highlights the reduced water consumption 
since 2002 in spite of an increase of sand production and illustrates the effect of more efficient water 
management practices recently introduced at the site.   
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2.9 Contingency plans 

The Department of Planning letter dated the 31st August 2006 indicates the requirement for the 
development of contingency plans to protect the water supply of surrounding uses and the environment in 
the event of drawdown of groundwater levels from sand extraction. 

The data presentation and discussion in the previous sections indicate that the current groundwater 
extraction from mining at the Hitchcock Road site (and at other sand extraction localities) is at present in 
balance with the hydrogeological regime of the area.  Therefore, should conditions not vary from the 
present activities, it is unlikely that further drawdown would occur. 

Contingency plans would only be required in the event that the water table levels fall to such an extent as 
to prevent sand mining or, for that matter, other uses in the area.  In such eventuality, contingency plans 
would, by necessity, entertain the need for the reduction of sand production or stopping it altogether. This 
would have very significant impacts on the economy of the area. 

The DLWC Groundwater Technical Status Report indicated that the largest user of groundwater from the 
Maroota Sand aquifer in the region is agriculture and recommended that a mining depth limitation related 
to the depth of the water table be applied to all mining operations.  The latter recommendation was 
adopted and included in the Baulkham Hills Shire Council and Hornsby Shire Councils Developments 
plans.  In addition, sand production is mainly tied to construction market demand.  Water efficient 
procedures introduced by the miners have resulted in decreased demand for water in spite of an increased 
rate of sand production following the recent construction boom. 

During persistent drought periods, it is likely that an increased demand for groundwater may arise from 
the agricultural pursuits of the Maroota area, which at present are not monitored nor managed by the 
regulatory authority. 

Given the relative demand for groundwater use in the area, it would be logical for the preparation of 
contingency plans not to be limited to the sand miners, whose records indicate that they are careful 
managers of the groundwater resources and their activities are in balance with the hydrogeological 
regime.  Contingency plans in the event of a serious decline of the water table, which could derive from a 
combination of an extended drought and increased pumpage, should be created and implemented within 
the overall context of agriculture and sand mining in the area and based on an evaluation by the Water 
Management Act managers of the available monitoring records. 
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3 Conclusions and Recommendations 

3.1 Conclusions 

The data presented in this report demonstrate that groundwater extraction from the Maroota Sand and the 
Hawkesbury Sandstone in the Maroota area is in a hydrogeological balance, as no decline in the water 
table has occurred apart from that which can be imputed to the persistent drought conditions.  The sand 
mining operations continue the monitoring of groundwater levels and quality through an extensive 
network of monitoring bores.  Results from this monitoring network are reported in the annual Water 
Management Plans submitted to Baulkham Hills and Hornsby Shire Councils.   

3.2 Recommendations 

An effective contingency plan could not be created for one property only in isolation from the whole of 
the activities carried out in the Maroota area.  Therefore, it is recommended that the DNR should take the 
initiative in setting the framework for the creation of an area contingency plan to be implemented in the 
event of a decline in the water table of such an extent that it endangers the economic activities of the area.  
Contributions to such a plan would be provided by the sand miners monitoring network and from that 
managed by the DNR itself. 
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4 Limitations 

URS Australia Pty Ltd (URS) has prepared this report for the use of DFA Consultants Pty Ltd in 
accordance with the usual care and thoroughness of the consulting profession. It is based on generally 
accepted practices and standards at the time it was prepared. No other warranty, expressed or implied, is 
made as to the professional advice included in this report. It is prepared in accordance with the scope of 
work and for the purpose outlined in the Proposal dated 29 April 2004. 

The methodology adopted and sources of information used by URS are outlined in this report. URS has 
made no independent verification of this information beyond the agreed scope of works and URS assumes 
no responsibility for any inaccuracies or omissions. No indications were found during our investigations 
that information contained in this report as provided to URS was false. 

This report was prepared between the 25 September 2006 and 30 October 2006 and is based on the 
conditions encountered and information reviewed at the time of preparation. URS disclaims responsibility 
for any changes that may have occurred after this time. 

This report should be read in full. No responsibility is accepted for use of any part of this report in any 
other context or for any other purpose or by third parties. This report does not purport to give legal 
advice. Legal advice can only be given by qualified legal practitioners. 

This report contains information obtained by inspection, sampling, testing or other means of 
investigation. This information is directly relevant only to the points in the ground where they were 
obtained at the time of the assessment. The borehole logs indicate the inferred ground conditions only at 
the specific locations tested. The precision with which conditions are indicated depends largely on the 
frequency and method of sampling, and the uniformity of conditions as constrained by the project budget 
limitations. The behaviour of groundwater and some aspects of contaminants in soil and groundwater are 
complex. Our conclusions are based upon the analytical data presented in this report and our experience. 
Future advances in regard to the understanding of chemicals and their behaviour, and changes in 
regulations affecting their management, could impact on our conclusions and recommendations regarding 
their potential presence on this site. 

Where conditions encountered at the site are subsequently found to differ significantly from those 
anticipated in this report, URS must be notified of any such findings and be provided with an opportunity 
to review the recommendations of this report. 

Whilst to the best of our knowledge information contained in this report is accurate at the date of issue, 
subsurface conditions, including groundwater levels can change in a limited time. Therefore this 
document and the information contained herein should only be regarded as valid at the time of the 
investigation unless otherwise explicitly stated in this report. 
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6 Glossary of Terms 

 

Term: Definition 

AHD Australian Height Datum. The standard reference level used to 
express the relative evaluation of various features.  A height given 
in metres AHD is essentially the height above sea level. 

Anisotropic Having some physical property that varies with direction. 

Aquiclude A geologic formation, group of formations, or part of a formation 
through which virtually no water moves. 

Aquifer Geologic formation, group of formations, or part of a formation 
capable of transmitting and yielding significant quantities of water. 

Aquifer properties The characteristics of an aquifer that determine its hydraulic 
behaviour and its response to abstraction. 

Aquitard A saturated, but relatively poorly permeable formation, or group of 
formations that does not transmit or yield water freely. 

Boundary A lateral discontinuity of change in the aquifer resulting in a 
significant change in hydraulic conductivity, storativity, or 
recharge. 

Claystone A non-fissile rock of sedimentary origin composed primarily of 
clay-sized particles (less than 0.004 mm). 

Cone of depression A depression of the potentiometric surface which has the shape of 
an inverted cone that develops around a well from which water is 
being withdrawn. It defines the area of influence of a well. 

Confined aquifer A completely saturated aquifer in which the upper and lower 
boundaries are relatively impermeable layers (aquitards or 
aquicludes). The groundwater is contained under sufficient 
pressure to cause it to rise above the aquifer if the top impermeable 
layer is breached. 

Confining bed A layer of relatively impermeable material underlying, overlying, 
or adjacent to one or more aquifers. 

Development Removal of sand and other fines (including drilling mud) from the 
aquifer immediately surrounding the well and creating a filter zone 
around the well that prevents further movement of aquifer particles 
into the well. 

Drawdown The difference between the observed water level during pumping 
and the pre-pumping water level. 
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Term: Definition 

Environmental Impact 
Statement (EIS) 

A formal description of a project and an assessment of its likely 
impact on the physical, social and economic environment. It 
includes an evaluation of alternatives and an overall justification of 
the project. The EIS is used as a vehicle to facilitate public 
comment and as the basis for analysing the project with respect to 
granting approval under relevant legislation. 

Eluvial deposit A deposit formed as the result of in situ weathering of a rock and 
located at its site of formation. 

EPA Environment Protection Authority 

Evapotranspiration Loss of water from a land mass through transpiration from plants 
and evaporation from the soil. 

Ferricrete A duricrust or a soil zone more or less cemented with iron oxide 

Groundwater Subsurface water contained within the saturated zone. 

Head (hydraulic head) Energy contained in a water mass produced by elevation, pressure 
or velocity. 

Hydraulic conductivity The rate at which water at the prevailing kinematic viscosity will 
move under a unit hydraulic gradient through a unit area measured 
perpendicular to the direction of flow, expressed in metres per day. 

(Note: This definition assumes medium in which the pores are 
completely filled with water.) 

Hydraulic gradient The change in static head per unit of distance in a given direction. 

Hydrogeology The study of subsurface water in its geological context. 

Infiltration The process of surface water soaking into the soil. 

Isotropic Having the same physical properties in all directions. 

Lithology Science of the nature and composition of rock. 

Observation well A well constructed or utilised for the purpose of observing 
groundwater parameters such as water levels, pressure changes 
and water quality. 

Overbank deposit A flood plain deposit. 

Palaeochannel An ancient river bed, often infilled with more recent sediments. 

Perched water Unconfined groundwater separated from an underlying body of 
groundwater by an unsaturated zone and supported by an aquitard 
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Term: Definition 
or aquiclude. 

Permeable material Material that permits water to move through it at perceptible rates 
under the hydraulic gradients normally present. 

Permeability The property or capacity of a porous rock, sediment, clay or soil to 
transmit a fluid. It is a measure of the relative ease of fluid flow 
under unequal pressure. The hydraulic conductivity is the 
permeability of a material for water at the prevailing temperature. 

Permian The last period of the Palaeozoic era, finished approximately 230 
millions years before present. 

pH A measure of acidity or alkalinity of a solution, numerically equal 
to 7 for neutral solution, increasing with increasing alkalinity and 
decreasing with increasing acidity. Originally stood for the words 
potential of hydrogen. 

Piezometer A pipe in which the elevation of the water level or potentiometric 
surface can be determined. 

Porosity The percentage of bulk rock, which is void space between rock 
particles. 

Potentiometric surface A surface, which represents the standing or total hydraulic head. 

(Note: 1. In an aquifer system it represents the levels to which 
water will rise in tightly cased wells. 

2. The water table is the potentiometric surface of an unconfined 
aquifer.) 

Recharge Addition of water to the zone of saturation; also the amount of 
water added. 

Recovery The difference between the observed water level during the 
recovery period after cessation of pumping and the water level 
measured immediately before pumping stopped. 

Residual drawdown The difference between the observed water level during the 
recovery period following pumping and the pre- pumping water 
level. 

RL Reduced level, usually in metres to an arbitrary datum. 

Run-off The proportion of precipitation discharged through surface water 
systems. 
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Term: Definition 

Sandstone A fine grained rock of sedimentary origin composed primarily of 
sand-sized particles (0.06 to 2 mm). 

Saturated zone That part of an aquifer in which all voids are filled with water 
under pressure greater than atmospheric pressure. 

Screen A type of lining tube or casing of special construction, with 
apertures or slots designed to permit the flow of water into a well 
while preventing the entry of aquifer or filter pack material. 

Semiconfined aquifer An aquifer confined by a layer of moderate permeability (aquitard) 
that allows vertical leakage of water into or out of the aquifer. 

Shale A laminated sediment in which the constituent particles are 
predominantly in the clay size. 

Siltstone A fine grained rock of sedimentary origin composed primarily of 
silt-sized particles (0.004 to 0.06 mm). 

Static water level The level of groundwater standing in a well uninfluenced by 
pumping in that well. 

Static head The height, relative to an arbitrary reference level, of a column of 
water that can be supported by the static pressure of the aquifer at 
a given point. 

Storage coefficient The volume of water an aquifer releases from or takes into storage 
per unit surface area per unit change in head. 

Storativity The volume of water an aquifer releases or takes into storage per 
unit surface area per unit change in head. 

(Note: 1. In an unconfined aquifer, it is normally referred to as 
specific yield. 

2. In confined aquifers it may be referred to as storage coefficient.) 

Tertiary Geologic time at the beginning of the Cainozoic era, 65 to 2 
million year ago, after the Cretaceous and before the Quaternary. 

Thalweg The line joining the deepest points of a stream channel. 

Total Dissolved Solids The dissolved mineral content of groundwater, commonly 
expressed in milligrams/Litre. 

Transmissivity The rate at which water at the prevailing kinematic viscosity is 
transmitted through a unit width of an aquifer under a unit 
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Term: Definition 
hydraulic gradient, expressed in square metres per day. 

(Note: Transmissivity is equal to hydraulic conductivity times the 
thickness of the aquifer.) 

Triassic The earliest of the three periods that constitute the Mesozoic Era. 
Approximately between 230 and 180 millions years before 
present. 

  

Unconfined aquifer An aquifer in which the upper boundary of the saturated zone is at 
atmospheric pressure. 

Underflow The volume of groundwater that flows through an aquifer through 
a cross sectional area. It depends on permeability and the 
prevailing gradient. 

Unsaturated zone That part of an aquifer between the land surface and water table. 

Water table The surface of saturation in an unconfined aquifer at which the 
pressure of the water is equal to that of the atmosphere. 

Well A hole sunk into the ground and completed for the abstraction or 
injection of water or for water observation purposes. Generally 
synonymous with bore. 
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