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View of the Mirvac development site at 200 George
Street on 14 November 2013 soon after commencement
of quarrying operations by Gosford Quarries. Extracted
blocks are in the foreground. (Photo: Peter McKenzie).

Discovering Sandstone
– in the Sydney CBD –
Stonemasonry consultant, Jasper Swann, and Peter McKenzie, Director of Heritage
Conservation at Jackson Teece Architecture, report on the City of Sydney Council’s
initiative requiring developers to salvage-quarry sandstone for building conservation
projects, and highlight one of the most significant sandstone extractions for years
recently undertaken in the Sydney CBD.
Historical Quarrying
Within a few short decades of Governor Philip’s arrival
in Sydney Cove in 1788, the development of the fledgling colony was much characterised by the use of the
abundant local sandstone. Public buildings, churches,
schools, institutions and stately residences were constructed from this mostly excellent building material.
Local quarries were established in and around the
town, each feeding Sydney’s urban development, each
eventually consumed by the city’s rapid expansion.
Over time, Sydney’s quarries were necessarily pushed
further from the city, with the majority since the 1930s
operating outside the city, mostly on the Central Coast
of NSW. However, recent developments suggest that
quarrying of sandstone is potentially returning to the
heart of the city.

recent salvage Quarrying
Occasional extractions from CBD development sites
in the 1980s led to limited supplies of sandstone for
use in conservation works, but the material was not
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always a tolerable match for the buildings in which
it was installed. In 2000, a large and excellent supply
of oxidising sandstone was extracted from a development site at McCaffrey’s Hill in Pyrmont, supplying a
large number of public building conservation projects
for the following 13 years across the city as part of the
NSW Public Works Minister’s Stonework Program.
Smaller extractions from other Pyrmont and CBD
sites followed. These supplies, and the McCaffrey’s, are
now largely exhausted.
Other significant quantities of good quality sandstone have been extracted more recently by Sarkis
Brothers and Gosford Quarries, now amalgamated,
from development sites in Camperdown, Lindfield
and Bondi, to name a few. A development, currently
in progress in central Wollongong, has even yielded a
black sandstone, an uncommon material, but one that
has caught the attention of architects and is destined
for internal flooring in the new retail centre. All of
these supplies have been welcomed, but their availability has hinged on the vagaries and irregularities
of striking commercial agreements with developers.
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Such uncertainties, in the Sydney CBD area at least,
are potentially a thing of the past.

role of sydney city council
On the initiative of Sydney City Council’s Sandstone
and Trachyte sub-committee, and in collaboration
with NSW Public Works Minister’s Stonework Program, the City of Sydney includes a Condition of
Development Consent (DA) requiring developers
of likely sites to assess the potential for extraction
of Sydney sandstone and to undertake extraction if
the sandstone is assessed to be suitable for other construction purposes. At pre-DA stage, and based upon
Council’s broad knowledge of the likely occurrence
of sandstone within its boundaries, the Condition is
applied to those sites which are large and with substantial excavations for basements. Unfortunately,
sites with these characteristics are becoming increasingly rare within both the Sydney CBD and the
Pyrmont peninsula. Nevertheless, the policy is aimed
squarely at recycling and sustainability, and assisting
the ongoing supply of best quality sandstones for
conservation of the Harbour City’s significant heritage buildings. The current commercial viability of
salvage-quarrying is assisted by the availability of
powerful, but expensive, machinery and improved
extraction techniques.
Through implementation of this policy, the profligate days of reducing a precious natural resource to
bogey-loads of rubble in the rush to urban re-development, or landfill for what is now King Street Wharf,
might become a distant memory.
The extractions referred to above have contributed
significantly to delivering successful outcomes in a
wide range of heritage conservation and new-build
projects. Now, a major recent extraction in the Sydney
CBD, the first such operation in the CBD in the 6 years
since Council’s introduction of the DA Condition,
looks set to provide a supply of excellent Yellowblock
sandstone that will make an immediate impact on a
most important project: the ongoing conservation of
Sydney Town Hall, a building of National heritage significance.

sandstone in george street
Striking a useful deposit of good quality sandstone beneath a proposed Sydney CBD development site owes
much to the foresight of Sydney City Council and the
NSW Public Works, assisted by the knowledge of geologists. And of course chance plays a role.
Whilst the geological variables of a specific site
are many and various, the likely occurrence of good
quality sandstone in an area is well within the knowledge base of an experienced geotechnical engineer.
For example, at the site of the current development
of a high-rise tower at 200 George Street, Sydney, the
decades-long experience of Coffey Geotechnics on
nearby sites provided them with a good knowledge

of the likely depth and location of the underlying
Hawkesbury Sandstone.
The geotechnical investigation of this site by Coffey Geotechnics in early 2012 entailed drilling 11
boreholes, six of which were cored into the sandstone
bedrock. Subsequent visual assessment of the rock
core samples indicated the presence of good quality
Yellowblock sandstone for depths ranging between
3m and 5.4m over a substantial portion of the site. In
accordance with the Condition of the DA, preliminary
laboratory testing and petrographic assessment of the
stone in mid-2013 by Coffey Geotechnics indicated
that it was of high strength and low porosity. Mirvac
provided this data to Council, whose Urban Design
and Heritage Manager, Tony Smith, suggested the
sandstone as a candidate for the conservation works
programme on the facades of Sydney Town Hall.

sydney town Hall
The recently completed first stage of the façade conservation works on Sydney Town Hall, including the
clock tower, used McCaffrey’s Yellowblock sandstone
supplied by NSW Public Works from the Minister’s
stockpile.
But as the Stage 1 works drew to a close, so too did
the supply of McCaffrey’s stone, with PWD advising
that insufficient quantity of this material was available
for Stage 2 of the conservation works. Thus, Council
was in need of suitable high quality sandstone for the
ongoing and future conservation works on the north,
south and west facades of its emblematic headquarters.
In early 2013, Council’s Special Projects Manager,
Geoff Brew, commissioned a comprehensive survey
and assessment of all the currently available sandstones suitable for replacement of Sydney Yellowblock.
This rigorous survey, including laboratory testing,
identified some excellent quality sandstones as possible ‘candidates’ for the project. But all were found to
have limitations of one kind or another with regard
to the proposed works on Sydney Town Hall. Nevertheless, a sandstone was specified for the tender, and
approved by both the Council and the NSW Heritage
Council, with some reservation.
In a timely turn of events, the potential availability of the Yellowblock sandstone from the Mirvac site
at 200 George Street became known to Council at the
outset of the Stage 2 conservation works contract in
late 2013.
At the instigation of the City Council and the PWD,
a comprehensive laboratory testing of rock core samples was subsequently undertaken for Council by the
NSW Public Works Ultimo laboratory. These test
results indicated that the stone was likely to be technically superior to all other commercially available
Yellowblock sandstones. Nevertheless, Council were
advised to proceed with caution as the sandstone was
yet to be quarried and, of course, it has no in-service
track record.
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The results of comprehensive laboratory testing and
petrographic assessment of samples taken from quarry
blocks from the three lifts of the quarrying operation confirmed the prior test results. This testing was
jointly funded by the City of Sydney and NSW Public
Works and carried out at the NSW Public Works Ultimo laboratory under the direction of John Young.
On a total of 10 samples, some of the test results
were as follows:
●● Bulk specific gravity
2.32 t/m3 – 2.37 t/m3
●● Water absorption [by weight] 3.14% – 3.58%
●● Dry compressive strength
62.6 MPa – 72.3 MPa
●● Wet compressive strength
34.7 MPa – 42.0 MPa
●● Resistance to salt attack
0.1% loss

Mirvac’s George Street development site (Photo: Jasper
Swann, 2013)

Quarrying in george street
In the spirit of the requirements of the development
consent, Mirvac’s excavation contractor engaged Gosford Quarries to extract the sandstone from the 200
George Street site over a six-week period from November 2013 to January 2014. Whilst periods of heavy
rain during the works did nothing to assist, the gods
were nonetheless smiling upon the project.
Not only did the quarrying operation show the
stone to be surprisingly uniform and of high quality,
the geological fault lines running through the site, evident in the geotechnical investigation and exposed as
excavation began, happened to run almost due northsouth, in near perfect alignment with the site itself. It
is infinitely more common to find that the natural vertical fault lines through a stone deposit run obliquely
and in some degree of convergence. In such instance,
the irregular but natural division of the deposit typically has a consequential detrimental effect upon yield.
But, not so, here. As Gosford Quarries’ quarry manager, Greg Cook said in relation to the 200 George Street
deposit, “To find this quality of stone with fault lines
running parallel to the site is like striking gold.”

These results compare more than favourably with
results from both testing undertaken on McCaffery’s
Pyrmont sandstone during the Stage 1 works, and testing undertaken on sandstones as part of the survey of
potential sandstones in 2013.
Inspection of the stockpile of quarry blocks at Gosford Quarries’ Somersby yard confirmed the oxidising
character of the sandstone, an essential property of a
Yellowblock sandstone.
Because of its Yellowblock character and its evident
superior technical qualities, the 200 George Street
sandstone will be used for the forthcoming conservation works on the facades of Sydney Town Hall.

The first delivery on 5 March 2014 of 200 George Street
sandstone to the Sydney Town Hall conservation works
contractor, HBS Group. (Photo: Peter McKenzie).

Laboratory testing
Sampling and laboratory testing of stone takes only
a small time, and costs some money. However, when
the former is properly programmed at the outset as at
200 George Street, it is no impediment to the timely
progress of a project. With regard to cost of laboratory
testing, the price is small when considered as an insurance against inferior quality; this aspect is all the
more important when the stone has no track record
of in-service performance, as is the case with the 200
George Street sandstone.
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View of the Mirvac development site at 200 George
Street on 14 November 2013 soon after commencement
of quarrying operations by Gosford Quarries. Extracted
blocks are in the foreground. (Photo: Peter McKenzie).
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the Advantage of Quarrying over
traditional excavation Methods in the cBd
Although quarrying is a noisy process, it is in fact
less so than traditional rock excavation, in which the
bedrock is simply hammered into piles of rubble.
Dust and vibration, too, are reduced in comparison.
Nonetheless, quarrying on George Street, surrounded
by offices, retail and residential premises presented a
logistical challenge to Gosford Quarries. Whilst much
of the extraction relied upon vertical deep-cut sawing
of the sandstone, the resultant quarry blocks could
only be lifted from the bedrock by the use of excavation hammers. Restricted to 7 hours of hammering
in each 12-hour shift owing to noise constraints, the
short window of opportunity that Gosford Quarries
Gosford Quarries’ Charlie Sarkis, with some of the
were given to extract the stone was shortened further
extracted quarry blocks. Note the grid reference
still. On top of this, once the quarrying began, the
identification of each block. (Photo: Jasper Swann,
January 2014)
stone was found to be so hard that anticipated rates of
extraction proved to be unattainable.
Initially, tungsten-tipped circular saw blades were
additional row of quarry blocks on each of the three
used to sink parallel cuts into the beds of stone. With
lifts quarried – an increase of around 8 per cent.
a 4-metre radius and 75-100mm
In attempting to maximise the
tips, these blades can ordinarily be
yield, great care was also required
in extracting the stone, as the mains
expected to rip through the sandelectricity supply serving all areas
stone at a rate of around 3 lineal
between Chatswood and Surry Hills
metres per minute. However, this
ran just two metres behind the piles
particular sandstone proved to be
introduced into the site to restrain
so hard that it melted the tungsten.
the excavation. Power right across a
Switching to diamond tipped blades
whole swathe of the city would be
slowed the process significantly
out for three months if the quarry– more like 3 minutes per lineal
ing were to damage this supply line.
metre, as diamond blades cannot
Working 12-hour days, right
withstand direct sinking to their full
through
the Christmas period, Gosdepth as the tungsten blades can –
Each quarry block is tagged to
ford
Quarries
extracted more than
identify its extraction location by
but it was the only viable option,
lift
and
grid
reference,
and
the
3000
cubic
metres
of Yellowblock,
despite the short time frame availdate of extraction. (Photo: Jasper
each
quarry
block
expertly
cut free
able. The upside of this, however,
Swann, January 2014)
from
the
bedrock
and
identified
was an increased yield from the dewith a grid reference.
posit. With a width of just 16mm,
the cumulative benefit of the use of the significantly
Quarry Block identification
narrower diamond blades enabled the extraction of an

– An essential QA procedure

A quarry block released from its 240 million-year old
Triassic bed in the George Street site. (Photo: Jasper
Swann, December 2013)
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Prior to commencement of quarrying operations,
Council were advised to require that Mirvac map and
record the RL and plan position of each quarry block,
and that blocks be indelibly marked so that the exact
location of the block within the quarry is known.
The identification of quarry blocks in this way is
of exceptional value. The ability to demonstrate that
any given quarry block originated from an area where
laboratory test results were good, (or conversely, not
good), is of great commercial value, and provides
the end user of the stone with a level of assurance
as to quality which might otherwise only have been
achieved through testing every block. The City of Sydney is to be commended for accepting and extolling
the value of this process.
Given the location of the site, accessible only via
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View on 9 January 2014 of part of the stockpile of blocks quarried from the 200 George Street site. The stockpile is
at Gosford Quarries’ Somersby yard. The golden yellow colouring characteristic of Sydney Yellowblock sandstone is
becoming evident. (Photo: Peter McKenzie)

the narrow Underwood Street to the rear, the quarry
blocks, some weighing as much as 16-tonnes, were
transported from the site one at a time on a single
bogey. A holding yard in Lilyfield facilitated onward
semi-trailer transportation to Gosford Quarries’

Somersby depot, where the stone is now stockpiled.
The stone is available from Gosford Quarries,
whose aim is primarily to reserve it for projects of
heritage significance, though commercial sales for
suitable new projects will be considered.
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Peter McKenzie inspects the stone at close hand, with Gosford Quarries’
Charlie Sarkis. (Photo: Jasper Swann, January 2014)

With regard to colour, texture and engineering qualities, the 200
George Street sandstone appears at least the equivalent of the Pyrmont
Yellowblock sandstone from the Saunders quarries used in the original
construction of Sydney Town Hall between 1869 and 1889, and other
Sydney landmark buildings of the era.
Of all the sandstones that are available today to supply the current and
forthcoming conservation works of the Sydney Town Hall, one could
neither hope, nor expect, to find a more suitable stone. The initiatives of
those involved in prescribing DA Conditions with this very outcome in
mind have been fully rewarded in this timely discovery.
The City of Sydney’s Mr Brew said, “I wish to thank all parties involved.
This was a great example of State and Local governments working together, supported by goodwill from contractors and resulting from some
excellent consultant advice.”
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