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embedded into the sandstone to a depth of one metre, and
grouted to make a watertight seal. This ensured that saline
water in the recliimed land would not infiltrate the aquiter
in the sandstone below. Only when the diaphragms were
keyed into the bedrock, could removal of the sand within
the foreshaft structures proceed as planned. Onee more, the
grab and bucker excavator was used to scoop out thousands

of tonnes of sand and dir.

As for the shafts themselves, the operations shaft measured
4 merres wide. It would ventilate the working areas as well
a5 Serve as an emergency escape route during construction.
Connecting the surface to the Cavern roof, it extended
below the Cavern into a pump sump. Operation pipes and
equipment were installed in the shaft and anchored in a
sealing concrete plug located immediarely above the Cavern
crown, Meanwhile, the 6-metre wide access shaft would act
as the main access and exit point for people and marerials,

In May 1996 a start was made on building above-ground
reinforced concrete strucrures’ over the shafts. These would
allow for the erection of the shaft headframe and relared
equipment necessary for both shafts, a process which was
completed by Ocrober 1996. As Warring Neilsen wrote as

the time:

*Our day on site is spent nestied amongst two
glant headframes standing 30 metres high that
provide the access to and from the two shaits,
which is punctuated by a series of blasis as the
Underground Contractor progresses the depth of
the two shafls. We spend our day at times counting
tha& number of blasts."*

DRILL AND BLAST
With the headframe structures beginning to take shape, the

moment had arrived te commence actual excavation of the
access shaft through the Hawkesbury sandstone. Using drill
and blast methods, the first charge of package explosives
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Tha peaject team, from left: Colin Willis, Joe Zanelll, Jean-Marc Morisseat,
Barry Robbing and Warring Neilsen. Behind them are the 30 metre high
neadirames bullt over the shafts 1o suppon twin deck stages used to hoist
pocpla and mabarkals fnom below ground.

was deronared on 29th July 1996, Tc was a relief to learn thar
sensitive equipment monitoring the blasting had recorded
no discernible effects, especially on the refrigerated
hydrocarbon tank farm on the adjacent site. At the same
rime, concerns that the percussion effects might somehow

damage the area designated as the Cavern storage chambers
Ll =1 '.IJLEL}‘Ed.

Blasting was initially restricted to Monday to Saturday from
7am to 7pm, bur with the monitoring showing no
discernible impact on nearby residents, it was soon allowed
to operate around the dock. Drilling and blasting of both
shafis moved ahead rapidly. By Thursday 24ch October 1996
the access shaft had reached a depth of 46.9 metres, level
pegging with the operations shaft ar 46.5 metres.



UNDERGROUND CHALLENGE

The Cavern stands as onc of Auscraliz} greatest, yer least
known engineering achievements since the Snowy River
Scheme, a half century cadier.’ The fact dhar it was buile ar
all is a tribute o the many people involved in the project
from start o finish. Six years in the planning, it was w be
another half decade before the first LPG flowed from
storage chambers deep underground. During this time,
Warring Neilsen, project executive, lan Maloncy, Elgas Boand
representative, and project manager Joe Zanelli” were
consumed by one, single ambition: secing the Cavern

through o completion.

To say that site challenges were a constant feature of the
PrOject IS [0 seriously underscate the case, Gas containment
within the Cavern chambers would be 2 major, though by
no means the only, engineering issue to resolve. Keith
Kinsella, Project Supervising Engineer from the Snowy

Mountains Engineering {:nr[mrzri-.m -.:t-t].ui::.incd:

*The mos! important ... engineenng issue ... is
containmont. At a depth of 135 metres 10 the
Cavern flcor, thera is 1,200kpa of ground-watar
pressura, Tha maxmum prassurs that the gas will
be siored at is around BOOKpa. It is this diference
in pressura, and tha full hydrostatic head of
waler saturating the sandsione, and in hssuras
In the rock, thal keeps the gas conlained in the

Cavam."™

Kinsellas observanon helps to cxplain why the difficult and
time-consuming task of stabilising the rock formarions
became such a gargantuan operation. In the roof of the
Cavern alone, more than 18,000 holes were drilled in which
hollow-cored rock boles were installed. Each of these had o
be individually grouted with spedial cement. Grouting work

to contral water inflows in the Cavern complex and 1o ensure
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gas-right seals were of a similar magnitude. Similarly,
challenges were encountered during blasting and drilling
operations. At times, it was simply a case of learn as you
go’. The reality was thar no amount of foresight, experience
or contingency planning could anticipate all of the
engineering problems that would be thrown up by so huge
and complex an undertaking. Evervone involved in the
project, from the Elgas team and the major contractors, wo
the men underground, had a steep learning curve in front

of them.

DOWN THROUGH SAND

The Cavern was sall in the future when Bob Carr, Labor
Premier of New South Wales, officially launched the
construction phase of the project on 19th March 1996, By
month end, Molineux Point had taken on the appearance
of a busy construction site, with heavy earthmoving

equipment broughe in w level the sandy ground.

Actual work on the Cavern commenced with the
construction of foreshafts through 25 metres of sand, and
directly above what would be two 140-metre shafts, one for

operations, and the other for access,

Consulting engineers Connell Wagner developed an
innovative design for the foreshafts, stabilising the interface
between sand and rock with a diaphragm wall, capping
beam and apron shell strucrure. A specialist subcontracior
excavated the trench walls around cach foreshalt using
a grab and bucker, and stabilised the trenches with

bentonite.* Both diaphragm walls were then firmly
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The first 50 years

ERNIE
STEVENTON

AN AUSTRALIAN
PIONEER

LIGHT FRACTIONS

LPG has been available ever since Edward Drake drilled the
first oil well in Pennsylvania, USA, in 1859, although it
seems the refineries of the lare nineteenth century had lirde

or no mnterest in LPG.

Infinitely more important, and valuable, was kerosene — a
fuel widely used for heating and lighting, especially in rural
areas. Once kerosene had been distilled from petroleum,
the residual gaseous compounds were either flared off as a
clean burning gas or used o fuel refinery operations. With
the cxception of some refineries in the United Starcs, liquid
petroleum gases were disposed of this way simply because
storage (in pressurised containers) and handling proved o
be so difficult.

About this time industrial chemists discovered thar the
lighter ‘fractions’ creared duning distillation could be liquefied
under pressure.' However, it wasn't until the early twentieth
century that the porential of LPG as a transportable, useable

fuel was fully recognised.

PIONEERING DAYS

By the 19205 oil companies throughout the world were
struggling to meet the growing demand for petrol created
by the automobile industry. Production was limired due to
the difficulties in removing certain gases (propane and
butane} that were produced during the disnllation of crude
oil. The presence of such hydrocarbons made the resulting
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gasoline ‘wild’ = hence removal was of paramount impor-
tance, Tr was not long before a new system of pressurised
distillation was developed,’ which succeeded in capruring
and storing what had long been regarded as waste gases,
A new market for butane and propanc, and hence LPG,

was about w open up.

ERNIE STEVENTON

Ernie Steventon was the first to marker LPG in Australia
when his Blue Ray Gas Company commenced operations
in 1937.

Steventon imported cylinders of propane gas from rthe
Imperial Gas Company in Los Angeles, and sold them wo
householders who used his specially adapted heaters and
cookers. To begin with demand was small, amounting to
no more than 30 cylinders a year. In facr, the first imports
were 50 modest thar they came as freight on passenger liners.

Anxious to expand his business Steventon travelled
throughout New South Wales o rural agricultural shows,
setting up camp and demonstrating the convenience of
bouled gas by cooking on a small stove. Later, he roured
with a caravan equipped with a full size domestic stove,
lights, and a single outler hot water system — all fuelled
from oylinders of gas.

Despite the difficulry in getting financial support from banks
which were unable 1o see the asset value in a cylinder® the
number of customers increased. A factory was secup in 1938
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