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1. PREAMBLE 

1.1 SAND 

Sand is the term used by the construction industry to describe discrete particles, fine than about 5 
mm in diameter, usually formed by the disintegration of rocks and minerals, especially various 
forms of sandstone. 

I 	Depending on its characteristics such as purity and grain size, sand is commonly classified for 
commercial purposes into industrial sands (such as foundry and glass sands) and construction 

I 	
sands. 

The construction industry uses over 95 percent of the sand consumed in the Sydney region to 
make concrete and concrete products, bituminous products such as roads and paving, mortar, 

I plaster, bricks, render and for general construction purposes such as fill and landscaping. 

For purposes of this report, consideration is only given to construction sand. 

U 	Individual sand deposits do not necessarily exhibit all of the qualities necessary to meet the full 
range of construction requirements. As a consequence, sands from different deposits are supplied 
to suit various applications. They are also blended with other sands to suit. 

In making ready-mixed concrete, the largest use of sand, coarse sands are commonly blended with 
fine sands to ensure strength and workability in the concrete mix. 

Since grain size is one of the most important characteristics for most applications, deposits are 
' 	commonly classified as those having either coarse or fine sands. Coarse sands are those sands 

where the bulk of material is coarser than 0.6 mm. Fine sands are those where the bulk of 
particles are fine than 0.6 mm. However, some deposits do contain a full range of grainsizes and 

I
are referred to as "full graded" sands. 

The Department of Mineral Resources (DMR) position paper for Sydney sand resources refers to 

I 	
fine and coarse sands as "fine to medium" sand and "medium to coarse" sands, recognising the 
transitional nature of size gradings in various deposits. The DMR paper also identifies a third 
category, "clayey sands", which as the name implies contain varying amounts of clay. Good 

I 	
quality clayey sand is highly sought after as mortar sand but it can also be washed to produce a 
clean construction sand. Clayey sand therefore is also classified by the industry as fine, coarse or 
full graded. 

For simplicity, this report considers sand supply and demand in terms of coarse and fine sands. 
This is achieved by classifying the clayey sands into these two classifications. A little under half 
of sand consumed in the Sydney District is coarse sand and is mainly used to produce concrete 

I 	and asphalt. The remainder is, naturally, fine sand and is used in the production of concrete, 
plaster, render, mortar and fill. 

I 



2 

1.2 TUE REPORT 

This report examines the demand and supply of fine sand to the construction industry in Sydney 
over the past two decades and projects the findings of this examination over the next two decades. 
It has been prepared at the request of Metromix Pty Ltd (MPL) whose access to the Kurnell 
dunes, Sydney's major source of fine sands, is to cease in December 1993. Extraction from these 
clones is likely to cease before the end of this decade. 

Because of this, MPL is developing a proposal to extract marine aggregate (sand deposits offshore 
are classified in the Mining Act (1973) as marine aggregate) from two offshore sites south of 
Sydney as a replacement for the Kurnell sands. Under this proposal, marine aggregate would be 
extracted from the proposed Cape Banks and Providential Head areas using a self-propelled trailer 
suction vessel with a hopper capacity of about 2000 cubic metres. The aggregate would be 
extracted in water depths of between 25 to 65 metres of water at a rate of about 2000 tonnes per 
hour and delivered to a terminal proposed for Pyrmont for distribution to markets currently served 
from Kurnell. The extraction vessel would skim a path about 1.7 metres wide and 0.2 metres deep 
from the sea floor. 

Three grades of marine aggregate, all within the fine sand classification, would be extracted. 
Grade I is not as fine as sand presently extracted from the dunes at Kurnell. Grade 2 is more 
comparable to Kurnell sands. Grades 1 and 2 are both well suited for use in concrete, and are 
referred to as "concrete" zsands. Grade 3 sand is fine than Kurnell sand and is more suited for 
general construction purposes, including use as fill. 

Any Grade 3 marine aggregate extracted would not be delivered to the proposed terminal at 
Pyrmont but delivered to approved construction sites in close proximity to major waterways 
around Sydney. 

The extraction time frame would be determined by the need for the marine aggregate indicated by 
the future demand and supply of fine sand in the Sydney District. 

The region referred to in this report as the Sydney District is the Sydney Mining District as has 
been defined by the NSW Department of Mineral Resources. The Sydney Mining District is 
bounded by the Hawkeshury River to the north and north west, the Nepean River to the west, and 
to the south and south west by the Local Government Areas (LGA) of Camden, Campbelltown 
and Sutherland (Figure 1). The Sydney District also imports sand from several extraction sites in 
the adjacent Mining Districts of Newcastle to the north, Orange to the west and Wollongong to 
the south. These sites are also studied in this report. Where locality names are used, such as 
Baulkham Hills, Liverpool or Sutherland, unless indicated otherwise these are LGA's (Figure 2). 



3 

.3 Sources of Data 

The primary source for the data used in this report is the construction material statistics collected 
and compiled by the NSW Department of Minerals and Energy (the Department). The Department 
collects production data on construction sand produced at each extraction site in the State. 
Production statistics on a site by site basis for the Sydney, Newcastle and Wollongong Mining 
Districts were obtained for the period 1984-85 to 199 1-92 and for the Orange Mining District for 
the years 1988-89 to 1991-92. Construction sand production totals for processed and unprocessed 
sand and fill were obtained for the Newcastle, Sydney and Wollongong Districts for the years 
1968-69 to 1983-84. The extraction sites contained in the Department's data sheets were classified 
into fine or coarse sand sources by questioning industry personnel. 

The quantity of construction sand imported into the Sydney District by source area or site was 
also obtained from the Department. The Department has produced a number of important reports 
on construction sand production and demand for Sydney, especially those of Wallace (1980) and 
Spackman (1992) 

I 	The report by Robert Corkery of R W Corkery and Co. Pty Limited, written for Metromix as 
part of their research into marine aggregates has also been a data source for this study. Forecasts 
for future production of the various extraction sites that do or could supply Sydney have been 

I 	made following discussions I have had with Robert Corkery, industry representatives and Janelle 
Spackman of the Department. 

I 	
Population statistics and projections for the Sydney Region have been taken from the NSW 
Department of Planning, while figures for the value of building commencements in NSW were 
taken from the Australian Bureau of Agriculture and Resource Economics. 

I 
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2. SUMMARY 

This report examines the demand and supply of fine sand to the construction industry in Sydney 
over the past two decades and projects the findings of this examination over the next two decades. 
It has been prepared at the request of Metromix Pty Ltd (MPL) whose access to the Kurnell 
dunes, Sydney's major source of fine sands, is to cease in December 1993. All access to these 
dunes is likely to cease hefhre the end of this decade. 

Because of this, MPL is developing a proposal to extract marine aggregate from two offshore sites 
south of Sydney. Fine sand is sand with grain size less than 0.6 mm, as is, essentially, marine 
aggregate in the proposed extraction areas. 

The region referred to in this report as the Sydney District is the Sydney Mining District as has 
been defined by the NSW Department of Mineral Resources. The Sydney Mining District is 
bounded by the Hawkesbury River to the north and north west, the Nepean River to the west, and 
to the south and south west by the Local Government Areas (LGA) of Camden, Campbelltown 
and Sutherland. 

Sand is a vital construction material and is used in the production of ready-mixed concrete, 
concrete products, bituminous paving and roads, mortar, plaster and for fill for general 
construction. The Sydney District has over the past decade consumed on average 5.5 million 
tonnes of construction sand each year. The use of sand is nearly equally split between coarse sand, 
which is mainly used for readymix concrete production, fine sand, which is mainly used in 
readymix concrete, general construction and fill, and clayey sand that is the most important source 
of mortar sand and for another source of fine sand. In recent times about 58 percent of sand 
consumed in the Sydney District has been fine sand. 

The Penrith Lakes scheme is the largest source of sand for Sydney but most of the sand is coarse. 
Kurnell is the next largest source of Sydney sand and all the sand is fine size. Important, but 
lesser quantities come from extraction sites in Camden, Liverpool, Baulkham Hills and 
Hawkeshury. 

Until the very early 1980's less than 100,000 tonnes per year of sand was imported into the 
Sydney region. Since then, however imports of sand have grown rapidly to reach nearly 600,000 
tonnes per annum in 1989-90. The recent recession has resulted in imports falling back to 450,000 
tonnes in 199 1-92. The largest source of imports is the Clarence area west of Sydney but sand is 
also imported from the Southern Highlands, Somersby Plateau and north of Newcastle. 

The extraction of sand from the Kurnell area started to decrease in the mid 1980's and is expected 
to cease completely by 1998. This will remove about 1.3 million tonnes per year of fine sand 
from the Sydney market. Other sites within Sydney are also expected to shut in the near future so 
that within ten years over 2.2 million tonnes per year of mainly fine sand will have been 
withdrawn from the Sydney District. 

There is little scope for further expansion of the remaining sites in the Sydney District and 
although imports will rise sharply, the total increase in fine sand supply from all these sources 
will be less than I million tonnes per year. 



I 	 5 

I 	
The demand for construction sand in the Sydney District has grown over the past two decades at 
an average annual rate of about one percent. Actual sand demand is greatly affected by the 
business cycle and varies around the overall growth trend. 

It has been found that the best predictions for future sand demand were obtained by linking 
demand to an index of building construction activity in NSW. It is forecast that the demand for 
construction sand will grow at an average 2 percent per year to 2010 from the present very low 
base of 5 million tonnes (the 1989-90 consumption of sand in Sydney was a record 6.3 million 
tonnes). The average growth rate over the period 1992 to 2010 as shown by the slope of the trend 
line of the forecast sand demand is expected to be 1.4 percent per year. The forecast growth rate 
will allow construction sand demand to regain the consumption level achieved in 1989-90 of 6.3 
million tonnes by 2000 and to reach 7.1 million tonnes by 2010. Over the past decade, 58 percent 
of sand used in Sydney has been fine sand and it is expected that this relationship will continue. 
As a result, fine sand demand will increase from about 3 million tonnes in 1992 to 4.1 million 
tonnes by 2010. The construction connected with the Olympics 2000 will certainly mean Sydney's 
demand for fine sand will grow strongly over the rest of this decade. 

The supply of fine sand is, as has already been pointed out, expected to fall sharply within a few 
years. The end result is that the existing sources of supply can not meet the demand for fine sand 
and the Sydney District will suffer a supply short fall by the mid to late 1990's unless new supply 
sites are developed. The supply short fall could start as early as 1996 and then increase rapidly so 
that and by the end of this decade the shortfall could be 2.5 million tonnes per year. 

Importing sufficient quantities of fine sand into Sydney from existing supply sources has 
significant implications for cost as well as environmental impact. These sites are limited by the 
deposit size, by transport infrastructure, by the demand from areas within their own Mining 
District and possibly by environmental problems. It is likely that sand from these non-Sydney 
District sites will also be considerably more expensive because of transport charges. 

Another problem for the development of sites out side the Sydney District is that the main demand 
centres for fine sand are to the east of Parramatta and are expected to remain in the eastern 
section of the Sydney District. This means that if imports were to be relied upon to meet Sydney's 
sand demand, the imported sand would have to be trucked across much of greater Sydney. 

It is clear that a new fine sand extraction operation is urgently required if Sydney is to continue to 
meet the expected sand demand. The alternative is a greatly restricted sand supply with 
concomitant increases in the cost of construction sand. Such an outcome would make the 
construction of the average home more expensive and also raise the cost of general construction in 
the Sydney District. 
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3. INTRODUCTION 

Sydney is built on ancient sandstone rock that weathers to well rounded sand grains and is the 
source of our marvellous beaches. Sand deposits have also formed inland in many locations and 
one could be excused for believing sand is a ubiquitous substance. As a result city planners 
frequently tend not to worry about the availability of sand resources. However the relentless 
increase in land use pressure of the urban sprawl is steadily removing known deposits from the 
resource base. Examples of resources that have been sterilised by urban development include Pitt 
Town, Menangle Park (sizeable reserves of fine sand lie under the Macarthur Development 
Corporation area), Glenfield (the East Hills railway sterilised part of this deposit) and possibly 
part of Kurnell where the land owner of part of the deposit may cause extraction to cease before 
the deposit is worked Out and develop land for housing. Other societal concerns can also remove 
sand deposits from the reserve base. In 1988 a permanent conservation order (PCO) was imposed 
over part of the Agnes Banks - Londonderry area designated in the Sydney Regional 
Environment Plan No.9 (REP9) for extraction; the PCO was to protect rare plant communities. 
The Richmond lowlands area, which contains the largest unexploited sand resource available to 
the Sydney District is unlikely to be exploited because of environmental and societal concerns. 
Requirements by government for use in government sponsored developments can also reduce the 
reserve base available to the general Sydney District. For example, fine sand reserves that were to 
be available for general extraction under Mining Leases 56, 57 and 59 in Botany Bay have now 
been reserved for use in the construction of the proposed third runway at Sydney airport. These 
deposits, which are centrally located for the Sydney Region market, had the potential to supply 12 
to 13 million tonnes of construction sand similar to sand produced at Kurnell (Spackman, 1992). 

The supply problems with fine sand for Sydney are compounded by the fact that a number of key 
deposits in production are nearing exhaustion. 

State wide, sand is still abundant but as sand is a low value, high bulk commodity, the cost of 
bringing it to Sydney is expected to climb steeply over the next two decades. Traffic problems 
could also be expected to be exacerbated. 

The problem of the conflict between the distribution of workable sand and gravel resources and 
urban sprawl has long been known. One of the first books to address this problem was written by 
Peter Flawn from the University of Texas. Flawn states 

The relationship between the city and the urban mineral industry is embodied in 
the concept of place value. The construction materials resources which are of 
concern to a city are used in large volumes but have a low value per unit of 
production. Of paramount importance, then, is their location with respect to a 
city's growing parts.... (A) large deposit of sand and gravel within the city limits 
is a valuable asset, whereas a similar deposit 100 miles away may be worthless. 
The operator producing minerals for the urban market, therefore, is constrained by 
transportation economics to locate the closest deposit to the urban area that is 
satisfactory from the mineral product standpoint. The occurrence of mineral 
deposits,, however, is determined by geologic factors and not by the shape and 
symmetry of the growing city. Deposits of sand and gravel and of stone suitable 
for aggregate and base material are not ubiquitous and around many cities either 
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I 	never existed in adequate quantities, have been depleted through use, or have been 
rendered unavailable through unplanned urban growth. The planning group of a 
city that becomes concerned about depletion of sand and gravel or crushed stone 

I 	
sources cannot simply find the least desirable land in the city - the old clump - and 
zone it for quarry sites. Mineral resources cannot he created by administrative 
decision of legislation. Intelligent planning for and management of urban mineral 

I 	
resources must he based on sound information about the occurrence of the 
resources....If sand and gravel must be hauled in from distant points, the price of 
concrete will go up, construction costs will go up, and the city's bill for municipal 

I
projects will he higher. 

(T)he mineral producer ... competes for land in the urban area and is restricted in 

I 	
his area by the natural occurrence of the mineral deposit. He is not regarded as a 
desirable neighbour - he scars the land, detonates explosives, makes noise with 
heavy equipment, spews dust over the landscape, and is a terminus for fleets of 
trucks. Many of these nuisances can be modified or controlled - but at extra cost. 

I 	According to Ahearn (1965), 'zoning ordinances have treated the sand and gravel 
operations with the junk yard, rendering plant, trash incinerator, stockyard, and 
sewage treatment facility." In the first half of the century when deposits were 

I 	more abundant and the city's perimeter expanded at a relatively slow and 
predictable rate, the quarry of pit operator was more easily able to locate in an 
area where he bothered few neighbours and where he could count on an adequate 

I 	term to work thedeposit. In the second half of the century, with many deposits 
already depleted, his chances of being engulfed by a much more rapidly expanding 
perimeter and closed down by high taxes, restrictive zoning regulations, or even 

I 	
injunctions are greatly increased. He now needs the protection of a city authority. 
Citizens who do not understand the importance of an abundant supply of cheap 
construction materials, and commonly led by conservation groups who regard the 

S
pit and quarry operator as a despoiler or plunderer, need to be better informed 
(1966, p238-241). 

IA growing problem for the extractive industries is the lack of appreciation by the consumer of 
what are the basic building blocks necessary for the production of the final product. Consumers 

I 

	

	
demand products that increase their enjoyment of life or could even be essential for modern life 
while, often, opposing the development of resources vital to the production of those consumer 
products. A recent survey of school children in north eastern USA found that the majority did not 

I 

	

	
know how electricity was produced, let alone that over three quarters of USA electricity is 
produced by burning coal and that for the foreseeable future there is no way that this dependence 
on coal can be materially altered. In March 1992 I did a "show of hands" survey of my second 

I 

	

	
year course, Minerals, Energy and the Environment at Macquarie University to the same question. 
To my surprise over half the class of 140 students did not know how electricity was generated nor 
that coal was the dominant fuel used in the generation of electricity. 

I 	Sand consumption is much smaller than that of coal but it is a vital building block for our society. 
Every 1000 bricks that are laid in building houses and commercial developments require one tonne 
of sand for mortar and, in total, the building of the average house consumes 30 tonnes of sand. 

I 

	

	Construction of one kilometre of suburban road requires between 60 and 70 tonnes of sand. The 
construction of the average shopping centre or a hospital consumes about 30,000 tonnes of sand 
(Metromix, 1991). And sands ain't sands". As Wallace (1980) has pointed out 

I 
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There are different types of sand, each with specific properties which lend the 
sand to special ised uses e.g. concrete sand, mortar sand. Most sand is suitable 
only for a limited range of applications (1)2). 

The existing reserves of suitable sand in many quarries are rapidly nearing exhaustion because of 
reserve depletion and development permit requirements. This is especially so in the fine grained 
sands that are so important for many residential and commercial developments. The problem of 
pending shortages before 2000 has been recognised by specialists in the area for a decade. 
Wallace stated in 1980 that 

In particular, resources of fine to medium grained sand of the type currently being 
extracted from the Kurnell Peninsula, and "fat mortar/bricklayers sands of the 
type currently being extracted from Londonderry and Elderslie, could be depleted 
by 1995 and 2005 respectively unless planning provisions are made of some 
urgency (p1). 

Time has proved Wallace to be too optimistic. Production at Londonderry has already started to 
decline and is expected to cease by 1999 while Kurnell has already started winding back 
production and all production is expected to cease by 1998. These are two very important sources 
of fine sand for the Sydney District. As we will see, by 2001 Sydney will have lost 2.2 million 
tonnes of annual production of fine sand production, which will far exceed the possible increases 
in supply from all fine sand sources. Many of these alternate sources are a considerable distance 
from Sydney. 

Flawn's basic point that transport costs are increasingly becoming the greatest cost factor in 
supplying low value products such as sand is absolutely correct and very relevant to the 
situation that is rapidly developing in Sydney. For example, one of the most likely replacements 
for Kurnell sand, apart from the marine aggregate project, is to extract friable sandstone at 
Clarence in the Blue Mountains near Lithgow, about 135 km west of Sydney. Truck transport 
costs for hauling sand over distances up to 200 km are shown in Figure 3. The transport cost of 
bringing Clarence sand to the principal Sydney market point would increase three fold relative to 
the transport cost for Kurnell and add about $15 million per year to the cost of the sand most used 
by Sydney residents. The total cost to society would be much higher when full account is taken of 
the increased environmental, health and safety impacts and the increased repair hills resulting from 
the increased road usage that would result from using Clarence sand. The use of rail transport to 
bring the sand to Sydney has been found to be uneconomic (see report by Maunsell, 1992). Of 
course, because of the large road transport component, the energy cost of using Clarence sand in 
the Sydney District would be high. 
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4. 110W IS SAND USED. 

- 	In 1989-90 a record 6.3 million tonnes of construction sand was consumed in the Sydney District. 
$ 	Because of the recession, consumption in 1991-92 fell to 5.2 million tonnes. This pattern is not 

unexpected as annual construction sand demand in Sydney is cyclical and characterised by 
pronounced up swings followed by sharp down turns. If a large construction project was 

I 	
commenced sand demand would jump from recessed conditions to ones of very strong demand. 
The construction connected with the Olympics 2000 will add just such a stimulus to the demand 
for sand in Sydney. Of course, the normal movement out of recession to a period of positive 

I 	
sustained economic and population growth would by itself cause sand demand to grow once again. 

Another feature of the construction sand market is that consumption statistics are not exhaustive 
and about 30 percent of total consumption is classified as fill or unspecified without further 

I 	breakdown of use category. In addition to construction sand, a little less than 200,000 tonnes per 
year of sand is used for industrial purposes such as glass making, water filtration, ceramics and in 
foundry casting. Industrial sands must be of purer quality than construction sand and, generally 

I 	have tighter size specifications, making the industrial market quite separate from the construction 
market. Industrial sands are essentially not considered in this study. 

I 	Over 40 percent of the construction sand consumed in the Sydney District is for the production of 
ready-mixed concrete and a further 7 percent is used for the manufacture of concrete products 
(Figure 4). Thirteen percent of industrial sand is used as mortar for brick laying and 5 percent is 

I 	
used in the production of asphalt for road construction and general paving. General construction 
used 17 percent of the sand consumed in the Sydney District in 1989-90. Most of these uses for 
sand require washed and sized sand. A further 16 percent of the sand consumed in the Sydney 

I

District is used as fill or non specified purposes and this sand is generally not washed or sized. 

Sand is made up of grains ranging in size from 0.05 mm to 5 mm. The most common sand 
consists of quartz grains with varying amounts of impurities such as clay, iron oxide, shell and 

I organic matter. 

Minoramounts of each of these impurities can be tolerated for most applications 
but excessive amounts render the sand unsuitable for many construction purposes. 
Most impurities can be removed or at least minimised by simple processing such 
as washing and screening. For mortar/bricklayers sand clay is a desirable impurity 
(Wallace, 1980, p2-3). 

The types of sand extracted in the Sydney District can be divided into four general groups: dune, 
riverine/estuarine, river terrace and friable sandstone. 
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Naturally occurring sand has a range of grain shapes from angular to rounded depending on the 
periods it has been tumbled hack and forth by stream and river systems and perhaps also by the 
sea. Sand produced by crushing sandstone or other suitable feedstock is generally angular. Certain 
applications are dependant upon the size of the sand and some times also upon the shape of the 
sand grains. For example, all sand used in plastering and mortar and some fill applications must 
he of fine size and non-angular. Colour is also important for fine sand where consumers demand 
sand of a similar colour to what has been traditionally supplied. This is very important with 
mortar sand where a whiter colour is demanded. A higher price is generally paid for the lighter 
off-white sands (Spackman). 

About 33 percent of the sand consumed in the Sydney District is fine grained, 31 percent is 
clayey, which is also essentially a fine sand, and 36 percent is coarse grained Figure 5A). If one 
sources the sand back to the quarries that produce the sand in the Sydney District, which in 1989-
90 still supplied nearly 95 percent of Sydney demand, one finds that over half the sand consumed 
in the Sydney District is fine grained (Figure SB). 

In order to meet Australian Standards about one third of the sand used to produce concrete and 
concrete products must he the fine grain size. All mortar and plaster requires fine sand and about 
20 percent of the sand used in asphalt is fine sand. Overall, in 1989-90 about 2.3 million tonnes 
of the sand used in Sydney was classified as coarse sand, nearly 2.1 million tonnes was fine sand 
and a further 2 million tonnes was classified as clayey sand (which was basically fine grained) 
(Figure 6). 

These size and shape differences in demand have important repercussions in the overall resource 
position for Sydney. The hulk of sand resources presently being exploited for the Sydney market 
occur in the Penrith Lakes region but are coarse sands. The fine sands mainly come from 
extraction sites at Kurnell, Georges River, Londonderry and Elderslie. By the end of this decade 
all production from Kurnell and Georges River will have ceased because of depletion or because 
of State, Local Government or privateowners' planning requirements. The Londonderry deposit is 
expected to near exhaustion by about 1998 or shortly thereafter (Spackman, 1992). About half of 
the fine sand presently produced for the Sydney District comes from the Kurnell deposits. When 
Kurnell ceases production, unless new sources are developed, and developed quickly there will be 
a need to import very substantial quantities of fine sand from beyond the Sydney Region. 
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S. TRADITIONAL SUPPLY OF SANI) FOR SYDNEY 

5.1 SOURCES IN THE SYDNEY MINING DISTRICT 

The great hulk of sand consumed in the Sydney District is produced within the region. However, 
increasingly sand is being imported from the Clarence area near Lithgow. about 135 km west of 
Sydney and from Somershy near Gosford in Newcastle Mining District. In 1991 sand commenced 
being imported from Williamtown, north of Newcastle at a rate of about 50,000 tonnes per year. 
It is believed the Williamtown deposits could export at a rate of up to 200,000 tonnes per year 
from 1993-94. To some extent at least, the ability of the Williamtown suppliers to compete in 
Sydney is dependant upon cheap truck transport continuing to be available. Little sand is imported 
from the Wollongong District because of limited supplies in relation to demand for sand in 
Wollongong. 

In compiling the following production and use figures for construction sand I obtained sand 
production data for Newcastle, Sydney and Wollongong Mining Districts for each year from 
1968-69 to 199 1-92, the latest year for which statistics are available, and similar sheets for the 

I 	Bathurst District for 1988-89 to 199 1-92 from the NSW Department of Mineral Resources. The 
production data were broken down into processed construction sand, unprocessed construction 

I 	
sand and fill. More detailed information was obtained for the years 1984-85 to 1991-92 where the 
production data was on an extraction site by site basis. These data were entered in to computer 
spreadsheets to enable the detailed analysis necessary to produce the figures included in this 
report. I also discussed the production and use of sand with specialists from the Department of 

I 	
Mineral Resources and industry representatives from Pioneer Concrete, CSR Readymix, Metromix 
and R W Corkery and Co. Pty Limited. 

I 	Sand production in the Sydney District gradually increased from around 5 million tonnes in 1968- 

69 to 5.9 million tonnes in 1989-90, including industrial sands, but then fell to 4.9 million tonnes 
in 199 1-92. Industrial sand use in the Sydney District is less than 200,000 tonnes per year. As can 

I 	
be seen from Figure 7, the total productidn of sand has been quite volatile with highs of nearly 6 
million tonnes in 1974-75, 1980-81 and 1989-90 and lows of nearly 4 million tonnes in 1977-78 
and 1982-83. The tonnage drop from the 1975 and 1981 peaks and the following troughs was in 

I 	
both cases nearly 2 million tonnes. The movement from boom to bust" in the sand industry tends 
to happen very quickly, as shown by the performance between 1981 - 1983. The industry is 
presently experiencing another of these sudden retractions of demand. 

Despite this boom or bust' character of the Sydney construction sand industry, over the past 23 
years on average there has been positive growth in demand, as can be seen from the trend line for 
Sydney demand shown in Figure 8. On average, despite the large swings in demand and 
consumption presently being 1 . I million tonnes below the peak level of two years earlier, the 
production of construction sand in Sydney has increased by 18,700 tonnes per year, or 187,000 
tonnes per decade. 

For comparative purposes the sand production in the Newcastle and Wollongong Districts is also 

I 	
shown in Figures 7 and 8. Wollongong production has varied between about 0.5 million to 1 
million tonnes per year and has roughly followed the trend line of Sydney production; 
Wollongong sand production has increased at an average rate of 20,000 tonnes per year. 
Newcastle production has grown more rapidly with an annual average increase of 70,400 tonnes to 

I 
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reach 2 million tonnes per year by 1989-90. The cyclical nature of the Newcastle production is 
somewhat similar to that of Sydney, but the cycles tend to lag by one or two years. Also the 
Production down turns in the Newcastle District have been less severe than those experienced in 
Sydney. 

The trends and the differences in trend between Newcastle and Sydney sand production illustrates 
that sand demand, and hence supply is affected by periods of strong demand, generally linked to 
maor building and/or construction proJects and that the effect of these developments is quite 
regional. The more stable production pattern in the Newcastle District could be because of the 
continued strong demand for house building, especially in the Gosford - Wyong area. 

Most of the sand produced in Sydney is processed, that is, it is washed and sized (Figure 9). 
Unprocessed sand production in the Sydney District has been decreasing at an annual rate of 
33,000 tonnes per year while processed sand has averaged an increase in production of 56,700 
tonnes per year (Figure 10). In 1991-92 processed sand production in Sydney totalled 4.6 million 
tonnes while unprocessed sand production equalled 0.17 million tonnes. 

The two Local Government Areas (LGA) that are the largest suppliers of sand in Sydney are 
Kurnell, formally referred to as the Sutherland area, and Penrith (Figure 11). Kurnell sand is 100 
percent fine grained and the area is the largest supplier of fine sand to the Sydney market. 
Production from Kurnell comes from three operations and peaked in 1985-86 at 1.7 million tonnes 
and, despite high demand has steadily declined to 0.9 million tonnes in 1991-92. The decrease in 
Kurnell production is due to restricted access to the sand resource. As we will see in a later 
section the decline in Kurnell production will sharply accelerate over the next few years and 
production is expected cease in 1997-98. 

The Penrith LGA is the largest source of sand for the Sydney District and production steadily 
increased to reach nearly 2.4 million tonnes per year in 1989-90 and has since fallen a little to 2.2 
million tonnes in 1991-92. Production is dominated by three large producers. Reserves are 
estimated at 49 million tonnes (DEP, 1986, p23), sufficient for 25 years production. Eighty eight 
percent of the Penrith production is of coarse sand. Penrith is also a very important supplier of 
aggregate to the Sydney market and the aggregate is jointly produced with the sand. This has the 
disadvantage of making sand production tied to gravel production, and gravel production tied to 
sand production. This means the Penrith quarries may not be able to increase sand production to 
meet increased demand unless the demand for aggregate from the quarries also increases at a 
similar rate. 

Baulkham Hills' LGA sand is dominantly fine grained sand with some clayey component. The 
area includes the important Maroota clayey deposit. There is essentially only one producer and 
production from the area has increased ten fold in recent years to about 350,000 tonnes in 1989-
90. Production approvals have allowed a further expansion in production of over 200,000 tonnes 
per annum; production in 1991-92 was 560,000 tonnes. No other area in the Sydney area can 
increase the production of fine sand. 

Camden LGA production in 1989-90 was about 500,000 tonnes but fell sharply to 270,000 tonnes 
in 1991-92. Production is essentially all fine sand and there are five producers with one 
accounting for half the output. Liverpool production in 1991-92 was 200,000 tonnes of fine sand 
from one producer. Hawkesbury LGA production has more than halved since 1984-85 but is 
dominantly coarse sand. There are six producers with two supplying three quarters of the output. 
Fairfield LGA production in 1991-92 was about 130,000 tonnes of fine sand from a single 
producer. 



13 

I 	

Fine sand production in 1989-90 totalled 3.2 million tonnes while coarse sand production was 2.5 
million tonnes. By 1991-92 fine sand production had declined to 2.75 million tonnes while coarse 
sand production fell to 2.15 million tonnes. Whereas fine sand has been produced from niany 

I 	

areas the coarse sand has come from only two areas. However there are abundant reserves of 
coarse sand whereas the reserves of fine sand are being stretched past their ability to meet demand 
over the rest of this decade. 

5.2 IMPORTS TO THE SYDNEY MINING DISTRICT 

The Sydney District imports sand from the Newcastle Mining District, the Wollongong Mining 
District and the Orange Mining District. Production in the Newcastle District has generally grown 
strongly and is dominated by the Lake Macquarie district (Figure 12). Sand from the Gosford 
LGA from sites on the Somershy Plateau and recently from the Port Stephens LGA has been 
supplied to Sydney. However as can be seen from Figure 12 the total production from these areas 
is not great. 

Sand from the Somershy Plateau, some 60 km north of Sydney in the Gosford LGA has been 
imported into the Sydney District for some time and has reached levels of about 75,000 tonnes. 
Total production from the Gosford LGA in 1989-90 was about 400,000 tonnes but by 199 1-92 had 
fallen to 300,000 tonnes. All of the sand is fine grained. The Somersby deposits are "fatty" sands 
and occur on the Plateau as deeply weathered, soft and friable Hawkesbury sandstone. 

In 1991 sand commenced to be imported from the Port Stephens area at an annual rate of about 
50,000 tonnes. Total production in the Port Stephens area in 199 1-92 was about 550,000 tonnes 
and all sand is fine grained. The trade between Port Stephens and Sydney is possible because 
trucks hauling scrap steel from Sydney to Newcastle that would otherwise be empty on the return 
journey can be loaded with sand. This 'back loading" allows the freight charge to be low enough 
so the Port Stephen sand is competitive with sand produced in the Sydney District. How long this 
extensive back loading will be possible is not known but there is limited scope for a significant 
increase in the volume of sand that can be brought to Sydney by this method. 

Sand is imported from the Wollongong Mining District from the Southern Highlands. However, to 
date this sand has all been coarse grained. Over the past 8 years imports from the Southern 
Highlands have varied between 58,000 tonnes and 188,000 tonnes per year. 

A more important Source for imported sand for the Sydney District is the Clarence - Newnes 

I 	
region of the Newnes Plateau 110 kilometres west - north west of Sydney in the Blue Mountains 
near Lithgow. Clarence is about 145 km by rail and about 135 km by road from the Sydney CBD. 
Six potential extraction areas containing more than 500 million tonnes of sand have been 

I 	

identified. Variable iron oxide content in the sand effects its suitability for use in some 
construction and industrial sand products' (Spackman, 1992). The sand occurs as a friable 
sandstone with a clay cement. 

I 
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The Newnes Plateau 

is the largest platea.i area in the Blue Mountains, comprising 300 square 
kilometres of natural bushland, at an altitude in excess of 1000 metres above sea 
level.... The sandstone is composed is composed primarily of quartz (50-80 

percent); kaolinitic clay (30-50 percent); and a small percentage of lithic 
fragments. The quartz grains are poorly rounded and poorly sorted (which means 
a maximum range of particle sizes are contained within the deposit). These 
characteristics make the sandstone ideally suited to the production of a wide range 
of high-strength and precast moulded concrete products; mortar and filling sand; 
and a wide range of industrial applications including glass sand, foundry sand, 
filter sand and specialised industrial tiller sands. 

The Newnes Plateau is already a significant source of special purpose construction 
sand and has the potential of being a major source of sand for the Sydney District 
in the medium to long term. The resource is of significance to the Sydney District, 
due to its immense size and the fact that it contains fine, medium and coarse 
grained sand, making it suitable for a wide range of both construction and 
industrial applications. If marine aggregate is developed as a major source of fine-
medium construction sand, then the Newnes Plateau sand resource would supply a 
valuable source of medium and coarse grained construction sand and sand suitable 
for industrial applications... 

The major environmental problem will be the disposal of tailings (clay and silt 
particles) which have to be washed out if the sand is to be used for industrial 
applications and as a fine aggregate in concrete (DEP, 1986, p44-45). 

I am led to believe that there is still no market for the clay and it has to be stored in conventional 
tailings dams or excavated cells in the sandstone. As the clay represents on average about 20 
percent of the volume of the sand a considerable amount of clay results if the sand is washed to 
produce clean sand, which is the major product. Sand grain size ranges from fine through to 
coarse and by selective extraction and or screening all size ranges can be produced. 

The total production of sand from the Clarence area in 1991-92 was nearly 600,000 tonnes. Most 
of the sand is road hauled to the Sydney District where it is used mainly in the production of 
ready-mixed concrete and concrete products. Mortar sand is supplied to the western Sydney area. 
The rest of the production is consumed locally or in the Bathurst - Orange region (Spackman, 
1992). 

The importation of sand to Sydney from Clarence reached 350,000 tonnes in 1989-90, of which 
43 percent was fine grainecl. 

Importing sand into Sydney started in 1975-76 and grew strongly during the late 1980's to reach 
580,000 tonnes from the 3 Districts in both 1988-89 and 1989-90; in 1991-92 imports totalled 
450,000 tonnes (Figure 13). 
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1 	6. DErVIANI) FOR SANE) IN SYDNEY, 1968 - 1992 

As with coarse aggregates, statistical data on the demand for construction sand is obtained directly 
from production data; data on consumption are at best incomplete. One can use production data as 
a reliable indicator of demand as site production is very flexible and is matched on a weekly basis 
to actual short term demand. The exposed but unmined reserves serve as the in house stockpiles 
and unlike most other mining activities there is no need to build large producer stockpiles of 
mined product to meet demand increases or logistical bottlenecks. Hence site production closely 
matches demand and statistics on the overall use of sand can be obtained from production 
statistics. 

I 	The total demand for sand in the Sydney District from 1968-69 to 199 1-92 is shown in Figure 14. 
Demand for sand in Sydney, despite the pronounced swings, has tended to rise over the 23 year 
period studied. Consumption in 1991-92, despite the recession, is about 0.5 million tonnes greater 
than it was at the start of the period of study, namely 1968-69. The data include industrial sand, 
demand for which has remained relatively stable at a little under 200,000 tonnes per year. Imports 
still make up a small portion of the total sand market in Sydney, but the importance of imports is 

I 

	

	expected to increase in this decade. Fine sand has made up between 52 to 60 percent of the 
construction sand demanded over the last 8 years for which data are available and has averaged 58 
percent of total sand used over this period. 

It is important to realise that the demand for sand is not homogenous across the Sydney District 
and is in fact heavily concentrated to the east of Parramatta. In a survey of its clients Metromix 

I 	
has found that 85 percent of the market for the sand it produces from Kurnell is east of Parramatta 
(Figure 15). One-third of Metroinix's Kurnell sand is used in the Sydney zone that extends from 
the Central Business District to Botany Bay and to the coast. Metrornix believes the demand 

I
distribution for the other Kurnell producers is similar. 

Another indication of the dominance of the eastern part of the Sydney District in terms of total 

I 

	

	
sand use is the location and size of concrete plants. In 1989-90 the Sydney District had 75 full 
sized concrete plants owned by major producers and 21 full sized concrete plants owned by minor 
producers. A total of 43 plants owned by the majors and 6 of the plants operated by the minors 

I 

	

	
are located east of Parramatta. More significantly, the plants located east of Parramatta consumed 
63 percent of all sand used in readymix concrete production in 1989-90. Concrete products plants 
located east of Parramatta used 41 percent of the sand consumed in the production of concrete 
products in 1989-90. Asphalt plants located east of Parramatta used 70 percent of the sand 

I consumed by all asphalt plants in the Sydney District in 1989-90. 

I 	
Most, if not all the major projects that are likely to be developed over the next decade are located 
east of Parramatta. This, of course has important implications for the transport flow associated 
with potentially rival sand developments to the west and the east of the Sydney District. It seems 
likely that the additional transport load from the development of the marine aggregate project 

I 

	

	would have significantly less impact on transport density in the Sydney District than would the 
increased import of sand from an area west of Sydney such as Clarence. Also the existing and 
likely future use density pattern for sand consumption largely negates the seemingly self evident 

I 

	

	observation that as the Sydney urban development spreads westward it would be logical to source 
sand from deposits further west. 
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7. EXPECTED REDUCTIONS IN SYDNEY FINE SAND PRODUCTION BY 200() 

As we have seen the Sydney District has produced UI)  to about 6 million tonnes of construction 
sand for use within the Sydney District and on average 58 percent of the demand is for fine sand. 
Unfortunately, significant changes to Sydney's sand supply will occur in this decade that greatly 
reduce the supply of fine sand from existing extraction sites. 

Kurnell has supplied up to 1.7 million tonnes per year of fine sand for the Sydney market. 
However, production started to decline in the mid 1980's and in 1989-90 was only 1.3 million 
tonnes, despite that year being one of record demand for construction sand. Production in 1991-92 
was even lower at 0.9 million tonnes. Production is expected to cease by 1998, meaning that 1.3 
million tonnes of fine sand production, relative to the 1989-90 year, will have been withdrawn 
from the Sydney market. One of the producers is scheduled to cease production at the end of 1993 
but it is expected that in the short term this supply decrease will be made-up by another producer 
increasing production. However by 1998 it is expected that all kurnell producers will have closed. 
Closures will also occur in the 1994-95 period in the Georges River extractive sites. The CSR 
extraction site at Londonderry will shut in 1998. 

Overall, the Sydney District will have lost the annual supply of 0.5 million tonnes of fine sand by 
1996-97 and by 2000 the reduction in supply will total 2.1 million tonnes. By the start of the next 
decade the lost productive capacity will equal 2.2 million tonnes of fine sand supply per year 
(Figure 16). 

As important as this lost production is, the location of these extraction sites is also important. The 
bulk of the lost production is located to the east of Parrarnatta, where, as we have already seen, 
the majority of the demand for fine sand is also located. Transport density and cost of building in 
the Sydney District would he ameliorated by the development of a new sand source located to the 
east of Parramatta. 
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8. POSSIBLE INCREASE IN FINE SAND SUPPLY FOR SYDNEY 

8.1 SOURCES IN THE SYDNEY DISTRICT 

The only possible locations within the Sydney District that could increase sand production under 
existing approval conditions are in the Baulkham Hills and the Camden areas. These extractive 
sites have production approvals to allow expansion of production by 250,000 tonnes relative to the 
production levels of the late 1980's. Production in 1991-92 was 210,000 tonnes greater than in 
1989-90 so only minor additional expansion could be expected. The sand is, at least in part, 
"clayey' and suitable for mortar, but it can be expected that most will be washed to produce 
clean fine sand. A problem with using clayey or 'fat sand to make up a short fall in fine sand is 
that it will more rapidly exhaust the reserves of mortar sand, which is a valuable product. Wallace 
raised this issue in 1980 when he stated 

An unfortunate feature of the utilisation of the 'fat" mortar/bricklayers sand at 
present is that much of the material extracted is washed and used as clean 
fine/mediumgrained sand for general construction purposes and for blending with 
coarse "river sand to produce concrete. In effect, this means that a significant 
portion of the 'fat mortar sand is 'wasted". Ideally, these 'fat' sands should be 
used exclusively as mortar/bricklayers sands (1980, p14). 

8.2 IMPORTS TO THE SYDNEY DISTRICT 

8.2.1 Slag 

Relatively small quantities of crushed slag from the BHP steel works at Pt Kembla have been 
imported in to the Sydney District for use as crushed and broken stone and as prepared road base. 
The amount of slag available for export to Sydney is decreasing as demand in the Wollongong 
region increases. 

While it is technically possible to finely crush the slag to produce fine sand size material, this is 
not seen as a viable alternative to natural sand. Problems with using slag as a source of fine sand 
include the fact that the slag is more suitable for producing coarser grained material which, as 
notedabove, is already done; only limited quantities of slag would be available; the crushing 
required causes the resultant product to be more costly than natural sand and consumes more 
energy in the production process; the slag derived sand is unsuitable for many applications now 
serviced by fine sand and the transport costs and energy consumption involved in bringing the slag 
sand to the Sydney central markets would be relatively high. 
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8.2.2 Sand 

The maximum possible increase in imports to the Sydney District from fine sand sources with 
production approvals are shown in Figure 17, along with the possible increase from Sydney 
District sites. Fine sand imports in to the Sydney District in 1989-90 were 225,000 tonnes and the 
increases shown in Figure 17 are in addition to this tonnage. 

Because deposits that will source imports to the Sydney District are located further away they will 
incur greater transport costs and will be more costly than existing supply sources. Hence one 
would not expect imports to displace production from existing sites, at least not while these sites 
have the resources to maintain existing production levels. The additional production from these 
sources lying outside the Sydney Mining District would take a miniurn two years to reach full 
production. Figure 17 shows the maximum tonnage of fine sand that could be produced in 1995-
96 and 1999-2000 as well as the maximum production that could have been produced in 1993-94 
if the expansion decisions had been made in time to allow the necessary lead times. Metromix and 
representatives of the Department of Mineral Resources have told me that the extraction sites 
included in this section have the necessary permits to increase production to the levels shown in 
this report if demand warranted. The actual timing of any increase in production will be 
determined by the individual producers in light of the future demand and supply balance they 
experience. 

Figure 17 also shows the increases in Sydney fine sand supply that is expected to occur in the 
three periods named above. The expected production is very much smaller than the maximum 
possible production, as is explained below. 

The maximum quantity of sand that could become available to the Sydney market, almost entirely 
from fine sand imports, is 594,000 tonnes from 1993-94 and 890,000 tonnes per year from 1995-
96 onwards. Total sand imports, coarse as well fine sand, to the Sydney District could be 1.275 
million tonnes per annum which includes 385,000 tonnes of coarse sand. 

The largest supply source is expected to be the from the Clarence (Newnes) region on the Newnes 
Plateau near Lithgow to the west of the Sydney District. Clarence supplied Sydney with up to 
350,000 tonnes of sand in 1989-90 and in 1991-92 supplied about 250,000 tonnes. About 57 
percent of the Newnes sand presently imported into Sydney is coarse grained; until recently the 
coarse fraction made up between 60 and 70 percent of the sand produced at Clarence. Imports 
from Clarence could increase to about 600,000 tonnes per year and all the increased production 
would be of fine sand; ie fine sand supply would increase by 300,000 tonnes per year over the 
previous level of about 150,000 tonnes in 1989-90 (Metromix, 1992). However, the expected 
increase in fine sand imports from Newnes is expected to be much less, 30,000 tonnes in 1993-94 
and 50,000 tonnes thereafter. This is because of a combination of difficult or costly transport 
conditions, the geological and geographical setting of the sand and growing demand within the 
Orange Mining District. 

The Clarence - Newnes deposits are large and consist of friable sandstone that has been deeply 
leached. However this area is not necessarily a preferred source of sand for the Sydney market. 
Not only are the extractive site sites over 100 km from Sydney by either road or rail but the insitu 
sand is clayey, which must be washed out. I have already included a quote from the Department 
of Environment and Planning about the possible environmental problems associated with the clay 
by-product. In 1980 Wallace stated that the distant location and the potential for environmental 
degradation if extracted on a major scale make this an unattractive source for the Sydney market 
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I 	in the foreseeable future (p7). The supply of 650,000 tonnes per year of Clarence sand to the 
Sydney District would result in the production of approximately 150,000 tonnes of clay each year. 
The clay requires permanent storage in specially built holding dams or excavated cells. 

Other potential problems with rapid development of the Newnes Plateau as a large supply source 
for Sydney are that 87 percent of the resource occurs within State Forests, a lot of the 7 percent 

I 	
of the resource that occurs on vacant crown land is in areas that National Parks have identified as 
environmentally sensitive, the drainage systems of some streams within the area are important 
catchrnents for the water supply to the City of Greater Lithgow, the deposits adjoin National Parks 
and the area is extensively used for recreational activities including bush walking, camping, rock 

I climbing and canyoning (Spackman, 1992). 

I 	
The existing road system would be placed under great strain by the increased truck traffic and the 
long distance over difficult terrain that the sand has to be transported would significantly raise the 
price of sand in Sydney. 

I 	The Port Stephens sand is quarried to the north of Newcastle. This sand commenced being 
transported to Sydney for construction use in 1991 at a volume of about 50,000. It is believed that 
imports to Sydney from this source could increase to about 150,000 tonnes per year, an increase 

I 	of 100,000 tonnes over present levels. However, the quantity that will be imported is limited more 
by the availability of trucks capable of "back loading" the sand to Sydney. Without back loading 
the long distance from the Port Stephens area, and hence high freight costs, would result in the 

I 	sand being uncompetitive in the Sydney District. Because of these factors it is not expected that 
additional supplies from Williamtown will be available for the Sydney market. 

I 	The Gosford area is capable of expanding production for the Sydney District. Exports to Sydney 
could increase by about 165,000 tonnes per year. The sand is 'fatty and is fine grained. A 
possible problem with relying on substantial increase in imports from this area is that the 

I 	
Sornershy Plateau is the main source of sand for the Gosford area and there are few alternate 
sources of construction sand in the central coast area. The demand for construction sand in the 
central coast is expected to continue to grow strongly (Spackman, 1992). Because of these factors 
it is expected the additional supply to the Sydney region from Somersby will be only 40,000 

I tonnes per year. 

Another new source, but this time to the south of Sydney is the Southern Highlands area. The 
area has supplied up to 190,000 tonnes per year of mainly coarse sand to the Sydney District; 
supply in 1991-92 was about 100,000 tonnes. The area could supply Sydney with about 75,000 

I 	
tonnes per year of fine sand, but in fact no additional supplies are expected. 

The largest unexploited known source of both fine and coarse sand, as well as large quantities of 

I 	
gravel, is the Richmond lowlands deposits. The Richmond Lowlands deposit is located 
immediately north of Richmond and occurs as a broad fiat river terrace. It represents the largest 
onshore known undeveloped deposit of sand and gravel in the Sydney District (DEP, 1984, p.72). 
Oakes (1980) estimated the reserves as 76.5 million cubic metres of fine sand, 75.9 million cubic 

I metres of medium - coarse sand and 37.65 million cubic metres of river gravel. 

Using generalised specific gravity estimates of 1.5 tonnes per cubic metre for sand and 1.6 tonnes 

I 	per cubic metre for gravel, the reserves equate to 230 million tonnes of sand and 60 million 
tonnes of gravel. Approximately 90 percent of both the sand and gravel reserves appeared to have 
economically acceptable overburden ratios (Oakes, 1980). 

I 
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The DEP quoted reserves of 114 million tonnes of medium to coarse sand and 115 million tonnes 
of fine to medium sand (1986, 1)24). 

As Richmond Lowlands is such a large deposit and so well located for the Sydney market it would 
be logical to advocate its early development. However development would involve major 
environmental and social concerns. 

In its 1984 Report the DEP stated: 

Significant problems are presented by the extraction at the Richmond Lowlands. 
The area is prone to severe flooding and contains important freshwater wetlands 
maintained by the shallow water table. The soils are highly productive, currently 
accounting for about 40 percent of Sydney's turf production. Small pockets of 
forest red gum (E. tereticornis) have conservation value as representatives of a 
once widespread community. 

The shallow watertable and flood liability of the land indicate that a water-based 
landscape would probably be the only feasible option for restoration. Being 
immediately north of the Penrith Lakes Scheme area the desirability of two such 
areas in close proximity need to be established. 

The effects of large scale extraction of the Lowlands on the Hawkeshury River 
downstream and on ground water are unknown and should be examined closely 
prior to consideration being given to extraction in the area. 

Access from the deposit to the Sydney market is good but would need to be 
upgraded if large scale development were to proceed. It is well positioned to serve 
a growing population in the west of Sydney. Access roads on the deposit are 
generally single lane and would be inadequate for extractive purposes. 

Increasing urbanisation immediately to the south could present problems for 
transport access to the site. Residents and others overlooking the site, especially 
from the north and west, would have their views severely affected during any 
extraction operations. 

The deposit is unlikely to be developed for other purposes owing to its flood 
liability. Extraction is prohibited under the current zoning (DEP, 1984, pp72-73). 

In its 1986 report the DEP stated that 

The rich alluvial soil is the only remaining Class 1 agricultural land in northern 
Sydney and the only large pocket of Class I agricultural land left in the Sydney 
Region... The Lowlands are primarily used for vegetable production and turf 
farming. The area is capable of year round production unlike inland vegetable 
growing areas ... There is also the advantage of reduced transport costs as the 
wholesale markets are located only 45 km away (1986, p29). 
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The DEP recommended that the Richmond Lowlands deposit should not he considered until 
extraction in the Penrith Lakes Scheme area is substantially completed (1984. p73). The Penrith 
Lakes Scheme has sufficient reserves to continue mining at present rates for the next 30 years. 

The amendments to the Sydney Regional Plan No.9 contained in the Sydney Regional 

Environmental Plan No.20 - Hawkeshury - Nepean River have formally acknowledged these 

concerns, making the development of Richmond Lowlands a much more arduous and time 
consuming task. It is most unlikely that Richmond Lowlands could he developed this century and 
it is unlikely to be developed heftre sometime has elapsed in the next century. 

This section has only considered alternate sources of fine sand for Sydney. There are a number of 
sources where considerable tonnages of coarse sand could he obtained but because of the large 
reserves at Penrith a shortage in coarse sand for Sydney is not expected in the next 20 years. 
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9. BALANCE OF CHANGES TO TUE SUPPLY OF FLNE SANE) FOR SYE)NEY 

The possible supply balance for fine sand to the Sydney District to 2000 is summarised in Figure 
18. The possible increases to supply include sources both within and out side the Sydney District. 
The sand lost by the closure of existing extraction sites within the Sydney District is taken from 
the data used to draw Figure 16. 

For this discussion of changes to the supply of construction sand for Sydney the production that 
existed in 1990-91 is taken as the base level and changes are measured as the difference between a 
particular year and 1990-91. By 1991-92 small reductions in Kurnell's capacity had already 
occurred. By 1993-94 the reduction in tonnages from Kurnell will result in a decrease in existing 
supply of 70,000 tonnes per year while expansion of existing operations in the Sydney District and 
those supplying fine sand to the Sydney District could add 600,000 tonnes per year, but are 
expected to acid only 30,000 tonnes. This means that the expected outcome for 1993-94 is a net 
loss of supply relative to 1990-91 of 40,000 tonnes. By 1995-96 the planned closures at the 
Georges River sites and Kurnell will reduce supply from the 1990-91 levels by 275,000 tonnes per 
year. The maximum possible expansion of existing sources would result in an additional 890,000 
tonnes per year of fine sand supply for Sydney, but the expected increase is only 90,000 tonnes. 
This means the expected shortfall of fine sand supply to Sydney in 1995-96 is 185,000 tonnes. By 
1997-98 the situation willhave changed dramatically. Reductions in supply amount to 1.8 million 
tonnes, mainly because of the closures of Kurnell and Georges River sites, while maximum 
additions to supply would only he 890,000 tonnes and expected additions only 90,000 tonnes. By 
2001-02 the reductions in supply is expected to have increased to 2.2 million tonnes while 
maximum possible additions to supply the expected additions to supply are not forecast to change. 

The expected supply short fall by 1997-98 is 1.7 million tonnes and by 2001-02 this shortfall is 
expected to increase to 2.1 million tonnes. 

No allowance is made in Figure 18 for future growth in the Sydney demand for fine sand or the 
fact that the bulk of the fine sand demand will continue to be east of Parramatta. Yet we know 
from past experience that the Sydney market has, on average over many years, shown consistent 
growth in the underlying demand for construction sand. 

The inescapable conclusion from this analysis is that unless new sources such as marine aggregates 
are developed, the Sydney District will suffer a significant and permanent decrease in the 
production of low cost fine sand in this decade and the construction performance of residential, 
commercial and industrial buildings and projects will he effected by the higher cost of construction 
sand. 
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1 	10. DEMAND FOR SAND IN TUE SYDNEY DISTRICT, 1993 - 2010 

The DEP in 1986 stated that "It is considered that the no growth forecast, in which sand 
production levels are expected to average 5.25 million tonnes per annum, is the most likely" 
(p20).The DEP were forecasting sand consumption over the next 35 years to 2020. However the 
evidence does not Support the DEP's no growth scenario and continued increase in the Sydney 
demand for construction sand is considered to he the most likely outcome. 

In 1980 Wallace offered two models for forecasting future sand demand for the Sydney District. 
Wallace postulated that sand demand would grow at either two percent per annum or at zero 

I 	
percent per annum (1980. Figure 1). Wallace suggested that the zero growth rate was 

pessimistic' and probably unlikely (1980, p4). 

The actual growth in average demand for construction sand in the Sydney District over the period 

1 	1968-69 to 199 1-92 was slightly under one percent per year (Figure 19). Annual growth in the 
demand for sand in Sydney in the 1980's averaged 1.0 percent compared to average annual 
growth in the decade of the 1970's of 1.2 percent. Cumulative consumption in the 1980's was 

1 	54.7 million tonnes. 

Wallace's optimistic two percent annual growth rate would have resulted in a cumulative 

I 	consumption over the decade of the 1980's of 55.8 million tonnes of construction sand, which at 
first may appear to have been an excellent forecast. However Wallace used a base year production 

of 5 million tonnes, based on the production for 1978-79 whereas the production in 1979-80 was 

I 	actually 5.5 million tonnes; hence although Wallace over estimated the growth rate his forecast of 
the absolute increase in sand consumption was quite accurate. The DEP's forecast of zero growth 
but from a base of 5.25 million tonnes would amount to a total sand consumption over the decade 

of 52.5 million tonnes. 

On average, demand for construction sand in Sydney has increased by 48,000 tonnes per year, or 

I
by nearly 500,000 tonnes per decade. 

The growth in Sydney sand production has been less than the growth in demand, which is, of 

I 	
course, why imports of sand into the Sydney District have been growing so strongly in recent 
years. The cyclical nature of yearly demand around the trend line is clearly shown in Figure 19 
but overall the Sydney market has demonstrated strong, long term growth in demand for 
construction sand. There is no evidence that long term growth in demand will not continue for the 

I foreseeable future. 

With such a cyclical demand pattern as shown for Sydney sand demand, it is not possible to 

I 	accurately forecast actual annual demand, but it is possible to forecast the long term trend in 
demand. Although the long term trend may not be very useful in predicting the sand actually 
demanded in a particular year it will give a reasonably accurate indication of the total quantity of 

I 	sand that will he demanded over a decade. For resource availability studies such as required in 
this report we are more concerned with long term trends than with short term specifics. 

Wallace used these terms in the normal market manner where optimistic is associated with higher usage and 
pessimistic with lower usage; I will follow this convention. Conservationists would, I think, reverse the 

1 	relationship. 
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We know that construction sand usage is linked to building and construction activity. The DEP in 
its 1984 Report accepted the hypothesis that construction sand demand was a tunction of 
population and economic activity. However the lack of suitable economic statistics detracted from 
the usefulness of the analyses undertaken. In the best of possible worlds one would have forecasts 
for major expenditure categories such as expenditure on buildings and construction in the area of 
study for the next two or more decades, as well as accurate historical series, and one could then 
link sand demand to this expenditure. Regrettably, forecasts of such expenditure are not available. 

In its 1984 report the DEP undertook analysis of the factors effecting the demand for construction 
sand and found that there is a positive correlation between construction sand demand and both 
total population and the level of economic activity. The DEP concluded 

On the basis of this analysis it appears as though changes in construction sand 
production are most closely related to the general state of the economy, with an 
underlying trend related to population levels (DEP, 1984,43). 

As well as finding a statistic that is correlated to sand demand, one needs to have a projection of 
that statistic over the years of interest otherwise it is impossible to forecast the demand for sand. 
An index of construction activity would be a very suitable statistic, but no ideal measure is 
available. The Australian Bureau of Agriculture and Resource Economics in Canberra have, 
however forecast the value of Buildings commenced in NSW to 2010 and have historical data 
extending back to 1969. 

I have regressed Sydney construction sand usage against the value of buildings commenced in 
NSW since 1969 and used the results to forecast sand demand to 2010. I also regressed 
construction sand demand against time and against Sydney Region population. The population data 
and forecasts used were published by the NSW Department of Planning, Demographic Unit. The 
resultant fit with the historical data and the resultant forecasts of sand demand are shown in Figure 
20. 

The regression of construction sand demand against time produces a straight line as it gives the 
average increase in demand each year from 1968-69 to 1991-92. The average increase in annual 
demand is shown by the slope of the line and was found to be 48,000 tonnes per year. This trend 
is then projected out to 2010 at the given average rate of growth per year of slightly under I 
percent. The forecast demand in 2010 using the time series regression is about 6.5 million tonnes, 
which is the most conservative of the three forecasts. However it can be seen from Figures 19 and 
20 that the time series method completely averages out the cyclical nature of historical demand 
and one does not have great confidence in this method for forecasting future demand. 

The second method used was to link sand demand in the Sydney Mining District to the population 
of the Sydney Region, which is defined by the NSW Department of Planning as including Gosford 
(1988, p7). It is logical to postulate a positive correlation between population and construction 
sand demand; the greater the population the greater the need for buildings, roads, social 
infrastructure and general construction activity. Another advantage in using population is that 
specialist demographers regularly produce forecasts of population for the Sydney Region. 
Population growth is closely correlated with time so, unfortunately the forecast obtained suffers 
from similar problems to that of the time series. The growth rate obtained from regressing sand 
demand against population is slightly higher than that obtained for the time series and the forecast 
demand is correspondingly higher. Forecast demand by 2010 using the population method is 6.6 
million tonnes. 



25 

I 	The third method used was to regress constRiction sand demand against the real value of buildings 
commenced in NSW. It can be seen from Figure 20 that the regression prediction for the period 
1968-69 to 199 1-92 basically picks up the major movements in actual construction sand demand. 

I 	
Of course, as the forecast moves out from the last actual observation the curve rapidly smooths 
out. Sand demand in 2010 is forecast to be 7.1 million tonnes. 

I 	
The building value forecast best describes the current down turn in the demand for sand and gives 
the best fit to historical data. For these reasons I have selected the building value model for 
forecasting Sydney construction sand demand to 2010. 

We are concerned, however not so much with the demand for total construction sand as with the 
demand for fine sand the marine aggregate proposal would produce fine sand as do the Kurnell 

I 	
quarries that the marine aggregates may be required to replace. 

It has been stated that 55 percent of Sydney sand production is coarse sand (DEP, 1984, p43). If 
that was so, it no longer accurately describes the situation. Statistics on total sand production 
supplied to me by the NSW Dept. of Mineral Resources for the period 1984-85 to 199 1-92 show 
that fine sand production in the Sydney District averaged 57 percent of total production and when 
imports are included it is found that fine sand represented 58 percent of total construction sand 

I 	consumed in the Sydney District between 1984 and 1992. I have used this break down of the sand 
market when forecasting future construction sand demand. 

I 	Figure 21 shows the historical demand for all construction sand, the forecast demand for total 
construction sand, the demand for fine sand from 1984-85 to 1991-92 and the forecast demand for 
fine construction sand to 2010. Demand in 1993-4 for total construction sand is forecast to be 

I 	
about 5.15 million tonnes, about 6.25 million tonnes by 2000, which is almost equal to the 
demand in 1989-90, and 7.15 million tonnes in 2010. The forecast average annual growth rate in 
sand consumption from 1993 to 2010 is nearly 2 percent, but of course the forecast growth starts 

! 	from the currently very depressed level of only 5.1 million tonnes. The trend line of the forecast 
g.Tcvv 	iIILdS dl all average rate 01 1.4 percent per year from 199 1-92 to 2009-10. 

The future demand for fine sand is projected as 58 percent of the forecast demand for total 
construction sand. The demand for fine construction sand is forecast to be 3 million tonnes in 
1993-94, compared to 3.5 million tonnes in 1989-90. By 2000 the forecast demand for fine sand 
is 3.6 million tonnes and by 2010 it will be 4.15 million tonnes (Figure 21). The cumulative 
demand for fine sand from 1992 to 2000 is forecast to be 29.5 million tonnes, from 2000 to 2010 
it will be 39 million tonnes, and for the period 1992 to 2010 cumulative demand is forecast to be 
68.5 million tonnes. 
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II. [)EFICIT IN SYDNEY E)ISTRICT Fine SAND SUEPLY TO 2010 

By combining information on the demand for fine sand and the expected production of this sand 
from extractive sites in the Sydney District and the imports of fine sand into Sydney from existing 
sources one can ascertain if there is likely to he a shortage over the period studied and hence if 
additional sources of supply are required. 

Figure 22 shows the expected demand for and the supply of fine sand for the Sydney District, the 
expected supply and the maximum possible supply from 1992-93 to 2009-10. Demand for fine 
sand is forecast to increase from about 3 million tonnes in 1992-93 to 4.14 million tonnes in 2010. 

The maximum supply curve is given by the sum of existing production in the Sydney District plus 
additions to this supply from Sydney sites less the production from extractive sites that are 
expected to close by 2000, plus the maximum possible level of imports from existing sites in 
keeping with the curtent and expected status of production permits and reserves (see Figure 17). 
The actual increase in imports is initially limited by available demand. However after 1997 the 
maximum level of imports is quite insufficient to compensate for site closures within the Sydney 
District and the 'maximum supply falls from 3.4 million tonnes in 1996-97 to 2.3 million tonnes 
by 1997-98, to 2 million tonnes by 2000 and to 1.65 million tonnes by 2005 (Figure 22). 

However, it is not considered at all likely that the maximum supply from imports scenario 
outlined above can be achieved, or anything close to it. As explained above, this is because of the 
impact of the higher transport costs on a number of the possible sites for increased supply of sand 
to Sydney and the possible greater environmental impact of some of these sites. 

Instead of imports of 0.6 million tonnes of fine sand in 1993-94 and thereafter imports of 0.9 
million tonnes as contained in the maximum supply scenario, it is expected that imports in 1993-
94 will he only 30,000 tonnes higher than the levels achieved in 1989-90 and thereafter 90,000 
tonnes higher (Figure 17). 

The expected supply scenario for Sydney will result in the fine sand supply falling from 3.14 
million tonnes in 1994-95 to 3.0 million tonnes in the following year to 1.45 million tonnes in 
1997-98 and to I million tonnes by 2000 (Figure 23). The closure of Kurnell is an important 
factor in this supply decrease, as is the lack of competitiveness of many of the import supply sites 
for the Sydney market. 

The transport disadvantage of many of the possible import sites will not decrease with time. It is a 
common misconception that as the Sydney Region expands westward the market for sand must 
also he moving westward. In terms of ultimate consumption it probably is, but this is not relevant 
to the great bulk of sand producers. The market the sand producer is mainly concerned with is the 
market given by the large users such as the main distribution points and large industrial 
construction sites and these are dominantly located in the eastern parts of the Sydney District. It is 
because of these sort of demand factors that 85 percent of Metromix's demand for fine sand in the 
Sydney District is east of Parramatta. 

Another factor that will continue to concentrate the major demand centre for sand to the traditional 
areas, the non-west areas, is the location of the large construction projects most likely to effect 
sand demand in the coming decade. These include the City West and Homebush Bay 
redevelopments and the third runway at Sydney airport. 
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I 	

These micro demand locational factors mean that there is no substantial developing cost 
advantage for sand deposits located a considerable distance west of Sydney. Theretbre, production 
may not he expanded from these sources as rapidly as may at first seem likely. 

I Under the maximum supply scenario the "minimum" deficit in the supply of fine sand in the 

Sydney District is expected to suddenly start in 1997-98 with a supply short fall in that year of 1.2 

I 	

million tonnes. The short fall would steadily increase to 2 million tonnes by 2003 and to nearly 

2.5 million tonnes by 2010 (Figure 23). 

I 	

The expected supply scenario for Sydney will result in a fine sand shortage in 1995-96 of 280,000 

tonnes, which quickly increases to 0.63 million tonnes by 1996-97, 2.1 million tonnes in 1997-98 

and 2.5 million tonnes by 2000. The shortage will continue to grow as demand increases and is 

I 	

expected to reach 3.1 million tonnes by 2010 (Figure 23). 

The inescapable conclusion of this study is that there will have to be extensions of existing sources 
significantly above current production approval levels or completely new sources of supply of fine 

I
construction sand are urgently needed for Sydney. 
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12. CONCLUSIONS 

Over the past 12 years the Sydney District consumed on average ak)ut 5.5 million tonues per 
year of construction sand. The sand is divided almost equally into three sizes/types; fine sand (33 

percent), coarse sand (36 percent) and clayey sand (31 percent). Clayey sand is more commonly 
composed of fine sand grains than coarse. Between 55 - 60 percent of the demand for sand in the 
Sydney District is for fine sand, ie sand with grains less than 0.6 mm. 

About two-thirds of the coarse sand is used in the production of ready-mixed concrete whereas 
approximately one-third of fine sand is used for ready-mixed concrete, one-third for general 
construction and one-third for fill. Nearly half the clayey sand is used as mortar sand and 20 
percent in ready-mixed concrete. 

Over 40 percent of the sand produced in the Sydney District is from the Penrith Lakes scheme 
and the sand is almost entirely coarse sand. The kurnell area has consistently produced over 20 
percent of Sydney's sand and the production is all fine sand. Production from Kurnell is now 
declining. No other Sydney area produces more than 10 percent of Sydney's sand. 

The Sydney District has been importing small quantities of sand from nearby Districts since 
1976. Since 1984, however imports have risen sharply and by 1990 had reached 600,000 tonnes 
per year; imports in 1991-92 were 450,000 tonnes. The increasing inadequacy of the Sydney 
region to meet its sand demand can be gauged by the fact that while sand demand has increased 
by 48,000 tonnes per year over the study period, Sydney production has increased by only 18,700 
tonnes per year. 

Despite the westward growth of the Sydney urban area the main consumption sites for 
construction sand reinain east of Parramatta. Metromix has found that 85 percent of the market 
for its Kurnell sand is east of Parramatta. Plants located east of Parramatta consume 63 percent of 
sand used for ready-mixed concrete, plants located east of Parramatta consume 70 percent of sand 
used in the production of asphalt and plants located east of Parramatta consume 41 percent of the 
sand used in the production of concrete products. 

Production sites in Kurnell will commence to be closed in late 1993 and will be fully closed by 
1997-8. These closures will withdraw, relative to the 1989-90 production, 1.3 million tonnes per 
year of fine sand from the Sydney market. The close of other sand extraction sites will result in 
the withdrawal of a total of 2.2 million tonnes per year of fine sand from the Sydney market by 
the start of the next century. 

The maximum increase in supplies of fine sand from sites within and without the Sydney 
District is expected to be 0.9 million tonnes per year (this excludes possible sources from marine 
sites). However, the expected increase in fine sand supply to Sydney excluding, marine aggregate, 
is only 90,000 tones per year. 

Even if the maximum possible expansion of fine sand production occurred 
by 1997-98 serious shortages will have developed and the future supply situation will continue to 
deteriorate. 

Transport costs and difficulties and environmental concerns are expected to serverely restrict 
actual growth in imports of fine sand for the Sydney market. 
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The demand for construction sand has grown at about 1 percent per year since at least 1968-
69. The demand for construction sand is cyclical and despite the present depressed market, the 
demand for sand in the Sydney region is still about 0.5 million tonnes greater than it was at the 
start of the study period Over the last 8 years the demand for fine sand has averaged 58 percent 
of total sand demand. 

Regression analyses linking sand demand to population, time and the value of new building 
activity in NSW all indicate that the demand for construction sand in the Sydney District will 
continue to grow at over I percent per year to at least 2010. The correlation between sand 
demand and the value of new building activity in NSW was the best of the three predictors studied 
and forecasts based on this analysis indicate total construction sand demand in 1993-94 will be 5.8 
million tonnes compared to the record 6.3 million tonnes in 1989-90, and by 2000 will be 6.2 
million tonnes and by 2010 demand will have increased to 7.1 million tonnes. 

Recent data indicate that fine sand demand averages 58 percent of total construction sand 
demand and fine sand demand in 1989-90 was 3.5 million tonnes. Forecasting this relationship 
indicates that fine sand demand will increase from 3 million tonnes in 1993-94 to 4.1 million 
tonnes by 2010. 

Without the development of new sources such as the marine aggregates shortages of fine sand 
are expected to develop as early as 1995-96. If all possible imports do occur then shortages of fine 
sand can be avoided until 1997-98 but the shortages will immediately be large, 1.2 million tonnes, 
and steadily increase to 2 million tonnes by 2003 and 2.5 million tonnes by 2010. If transport and 
other problems curtail imports as expected, the annual short fall of fine sand will total 280,000 
tonnes by 1995-96, 630,000 tonnes by 1996-9, 2.1 million tonnes by 1997-98 and to nearly 2.5 
million tonnes by 2010. 

There is no question that the Sydney District urgently requires a new, large source of fine 
sand if building activity is not to be slowed and macic significantly more expensive. Given the 
existing and likely future location of major demand centres it would be preferable if the new 
source was to the east of Parramatta. 
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Fig.4 Sydney Sand Consumption 
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Fig.9 Processed & Unprocessed Sand Prod. 
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Fig. 12 Newcastle Production by Region 
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Fig. 13 Source of Imports to Sydney 
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Fig. 14 Total Sydney Sand Use 
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Fig. 16 Reductions in Sydney Fine Sand 
Forecast Reductions in Sydney Region 
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Fig 17 Possible Increases in Fine Sand Supply for Sydney 
Imports and Sydney Production Exci. Marine Aggregate 
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Fig 18 Possible Changes in Fine Sand Supply for Sydney 
Imports and Sydney Production Exci. Marine Aggregate 
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Fig. 19 Trend Sydney Construction Use 
Local Sand Production & Imports 
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Fig.20 Sydney Construction Sand Demand 
Comparison of Actual and Forecast 
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Fig.21 Sydney Construction Sand Demand 
Total & Fine; Actual and Forecast 
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Fig 22 Fine Sand Supply & Demand to 2010 
Likely Supply Deficit Excluding Marine Aggregates 
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Fig 23 Sydney Fine Sand Supply Deficit 
Likely Deficit Excluding Marine Aggregates 
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