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WITH SPECIAL REFERENCE TO HYDRO-ELECTRIC WORKS 

by 

L.C. Noakes 

RECORDS 1959/38 

INTRODUCTION 

I attended the Annual Conference of the Institution 
of Engineers, Australia, at Hobart, from the 16th - 20th rtarch, 
and t60k part in one of the post-sessional excursions to Hydro
Electric Works and to Bell Bay Aluminium Plant from the 21st -
23rd. Sessions devoted to technical papers were well organised 
and occupied in all two full days in the week; technical sessions 
alternated with visits to laboratories and hydro-electric install
ations etc., which occupied another two days of the conference 
week. 

Technical papers were given in two concurrent sessions 
dealing with different branches of engineering. In each session 
two papers, printed and circulated to membe:::.-s before the conferellce 9 

occupied a morning or afternoon period; the speaker had three
quarters to one hour to explain his paper followed by discussion 
lasting some forty minutes. In each case, discussion was opened 
by an appointed discussion leader whose associations or experience 
made his contribution particularly well worthwhile. This pattern 
for the presentation of technical papers might well be followed 
in some of the sessions in science congresses; it provides full 
development of both paper and discussion; the only valid criticism 
of the Hobart sessions is that some of the discussion leaders spoke 
for fifteen minutes or more and thus restricted general discussion. 

Local engineers and engineering organisations, particu
larly the Hydro-Electric Commission of Tasmania, were most generous 
and hospitable, but in general the excursions wer,s not well run on 
the technical side; much more information could have been presented 
in sUIIlIDa,ry or by local engineers had such been allocated to 
individual buses. 

The value of this conference \~c1Pe engineering 
geologist was derived from technical papers,as those on penstocks, 
pre-stressed dams and . the Great Lake development; from many 
unofficial discussions with engineers and H.E.C. geologists on 
foundation problems, seismic hazards, materials for dams and 
tunnelling costs and problems; and from observations in the field 
as to how problems have been tackled. Of considerable importance 
are the new contacts made in the field of engineering from which 
assistance or opinions may be obtained in future work. The most 
important of the contacts made in I-lobart are listed in Appendix I. 
All of these men are most approachable and co-operative and would 
be happy to help in our work . 

The following summary of the Conference is restricted to 
information likely to be of use or interest to the Geological 
Section; it has been gleaned from technical papers, unofficial 
discussion and from observations at hydro-electric installations. 
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HYDRO-ELECTRIC PROJECTS IN TASMANIA 

SUMW~RY OF H.E.C. INSTALLATIONS 

A brief summary of Hydro-Electric development in 
Tasmania is pertinent at this stage because it is not generally 
realised that installations in Tasmania are more diverse and 
produce more power than those operating in the Snowy Mountains. 
Both schemes aim at an ultimate installed capacity of about 
3,000,000 h.p., or some 2,000,000 k.w.; but already installed 
capacity in Tasmania totals nearly 700,000 h.p. or 460,000 k.w. 
which will be increased to about 1,200,000 h.p. or nearly 
900,000 k.w., by about 1963 on the completion of additional 
works now under construction. A list of the power stations 
operating or under construction in Tasmania, with their com
pletion date and output, is given in Table I. 

A considerable part of Central Tasmania is a relatively 
high plateau in which many lakes form natural storages; these 
combined with precipitous drops down to the plains or into valleys 
incised intqthe Plateau, provide ideal conditions for the genera
tion of hydro-electric power. Moreover, the rainfall ranging 
from thirty to ninety inches per year, is well distributed and 
this is the main reason why hydro power can supply all of Tasman
ia'srequirements without thermal stations to cater for the base 
load. 

The catchments providing hydro-electric potential may 
be divided into the Central plateau, drained by the Derwent and 
Nive Rivers, the Mersey and South Esk catchments draining to the 
north coast, the Huon catchment draining to the south-eastern 
coast and catchments draining to the west coast . 

TABLE I 

POWER STATIONS IN TASIVlANIA 
Name 

, 
Installed capacity Completion Date 

H.P. kW 

WaddaJ:lana A. 65,800 49,000 1922 
Shannon 14,500 10,500 1934 
Tarraleah 126,000 90,000 1938-1951 
Waddarnana B. 66,800 48,000 1949 
Butlers Gorge P.S. ?17,150 12,200 1951 
Tungatinah 175,000 100,000 1953 
Lake Echo 457,000 32,400 1956 
Trevallyn 112,000 80,000 1955 
Wayatinah 61,500 38,250 1956 

Existing capacity 683,700 460 0350 
* 1961(?) Liapootah* 117,000 83,700 

Catagun¥a 66,000 48,000 1962 
Poatina 400,000 300,000 1963 

1,166,700 892,050 
Deduct 80,300 59,500 (Closing down of 

Shannon and 
Waddamana A . ) 

Capaci ty 1963 1,086,400 832,550 

* Under construction. 
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The Central Plateau has provided the most economical 
schemes; with the completion of the Catagunya and Poatina schem8s~ 
the potential of this area will be almost fully developed. The 
only existing scheme outside the Central Plateau is that installed 
on the South Esk River near Launceston (the Trevallyn Scheme) 
which was designed largely to produce power for Bell Bay Aluminium 
Works, 

Apart from potentials of the lYIersey and Huon catchments~ 
Tasmania, must now look to the West Coast rivers for major increase 
in hydro-electric power in the future and investigations are now 
being carried out in several of these catchments. In general, these 
schemes will involve large dams and power development from large 
volumes of water with relatively low head; costs will be consider
ably greater than in the past and this is the principal reason for 
the H.E.C's interest in thin-arch dams. 

One cannot but be impressed with the vigour and 
initiative of H.E.C. engineers which have enabled them to build 
their schemes at reasonable cost; these works include fifteen dams 
and weirs, five tunnels and many miles of canals, pipelines and 
penstocks. The H.E.C. is recognised as specialists in penstock 
design and installation; they are at present constructing the 
world's largest pre-stressed dam (Catagunya) and are likely to 
become the foremost proponents of the thin arch dam in Australia. 

PENSTOCKS • 
The H.E.C. has built up experience in penstock design 

and installation over many years both from field practice and from 
observation of overseas developments. It is interestigg to note 
that their confident approach to the real problems of installing 
high-pressure penstocks in the Poatina scheme (static head of up 
to 2,700 feet) is based on years of experiment with smaller and 
lower .... head penstocks; a special penstock-design section has been 
built up and the specific problems of the Poatina penstocks have 
been kept in mind in designing and installing each new penstock. 
Thus the performance and cost of most types of steel pipe, coupling 
and support, etc., have been determined in actual field practice 
and the data used in designing Poatina. 

Basic costs for a penstock may be divided into field 
supply, factory fabrication, field erection, corrosion protection, 
excavation and drainage, piers and anchors, valves and valve 
houses; the most expensive of these items are the supply and 
fabrication of the steel so that total cost reflects the typ~ of 
steel chosen and the tonnage involved. -The H.E.C. has proved that 
with good design and rigorous inspection and control of each step 
in the process from the fabrication onwards they can accept 
higher stresses, replace mild steel with ~ore expensive, higher 
tensile steel and still reduce costs. Thigl~argely because pipes 
fabricated from higher tensile steel are thinner than those made 
of mild steel to resist the same pressures; thus the total 
tonnage of steel is much reduced. 

In penstock construction the engineering geologist is 
concerned mainly with foundations for anchors and with drainage. 
Anchors are required at intervals along the penstocks, particularly 
where the line changes direction or inclination to resist unba18,Ylc~r'l 
stresses in the line. Slolid rock provides the ideal foundat ion but 
is not essential provided a concrete block of sufficient mass to 
resist these stresses can be safely seated below the pipes. The 
stability of hill slopes is therefore a critical factor. 
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The H.E.C. has experimented with various types of 
concrete anchors *- some completely encase the penstock pipes 
and, in others, the concrete forms a cradle half the height of 
the pipe; they now favour the cradle type. Between anchors, 
the penstocks are supported on small concrete pillars at roughly 
30 - 60 feet intervals. These take little stress and are founded 
on concrete slabs set into the spil; there are a variety of 
supports linking the pipe to the concrete pillar and these links 
allow for some movement in the pipe . 

Drainage is also important to safeguard anchors .?nd 
supports from undercutting. The standard method employed by the 
H.E.C. involves shallow concrete-lined drains running down the 
hill slope, one on either side of the penstocks. These are 
connected by a series of feeder dra ins, also concrete lined, 
which cross under the penstocks at an angle to the contour and 
pick up the run-off between each set*of penstock supports or 
between these and the anchor blocks. 

Although in many cases foundation conditions do not 
appear critical in penstock design, in special circumstances it 
is obvious that geological conditions may restrict safe anchor 
sites and thus become an important factor in the design of the 
penstocks as regard route and distance between anchors. The 
proposed penstock at Poatina is one such special case; the 
whole layout of pressure tunnels and penstocks is so designed to 
keep the penstock away from scree and found it on solid rock. 

Although, normally, seismic ha.zard is not a factor 
in design in Tasmania, some allowance for possible seismic 
activity will be made in the Poatina penstock; this is of immed
iate interest because of our New Guinea project; however, the 
final design and specifications for Poatina are not yet available. 
Information from Tasmania suggests that seismic hazp..rd in pen
stocks is best allowed for by seating anchor blocks in the best 
possible rock foundation and by absorbing vibration tramsmitted 
by the anchors in special dressed couplings in the pipe line on 
either side of the anchor blocks. These couplings are designed 
to allow some movement in the pipes in all directions. 

TUNNELS 

Five major tunnels have been driven for hydro-electric 
works in Tasmania, mainly in ,L.r.assic dolerite. None of these 
was inspected .during the recent tour. Rock conditions have varied 
considerably, mainly due to the degree of fracturing and weather
ing in the dolerite. Some early tunnels were left unlined, in 
fresh solid rock, but present practice is to completely line 
tunnels to increase hydraulic efficiency and to prevent any frag
ments from the walls from becoming entrained in the water. 

Tunnels are eithr circular or horsahoe shaped, and, 
including those planned for the Poatina scheme, range in diameter 
(inside the lining) from 9 feet to 19 feet. Support use~n poor 
ground is mainly steel sets; rock bolts are used and their 
application will be probably extended in the future. In one 
tunnel section in good dolerite the combination of rock bolt 
support, concrete invert, and united walls has been found compar·
atively cheap and successful. Linings are normally of concrete, 
about twelve inches in thickness; steel lining is commonly used 
in portal sections and in pressure tunnels . 

* Colour slides available. 
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In investigation the usual sequence of detailed 
geological work and diamond drilling ha~een followed; our 
Geophysical Section has successfully used geophysical methods, 
mainly seismic and resistivity, in the delineation of fractured 
or weathered sections along some of the tunnel profiles. 

Some details of tunnel costs were supplied by 
officers of the H.E.C. to provide some working basis for estimat
ing costs of tunnelling in New Guinea projects; these were 
collected for the Commonwealtp Works Department, Melbourne; the 
figures are treated as confidential and are filed on 130 PNG/1 
in the Geological Section. 

DAMS 

A list of the major dams erected by the H.E.C. in 
Tasmania is given in Table 2; several minor concrete weirs, for 
which no information is readily available, are not shown in this 
list. 

TABLE 2 

MAJOR DAMS IN TASMANIA 

Name 

Clark Dam 

Height 
feet 

200 
120 

60 
50 
80 
75 

120 

Crest Length 
feet 

1 , 110 
Q 

Q 

goo 
Q 

Q 

Q 

Pine Tier Dam 
Lake Echo Dam 
Dee Lagoon Dam 
Wayatinah Dam 
Trevallyn Dam 
Liapootah Dam * 
Catagunya * 

single-arch gravity 
gravity overflow 
clay-core rockfill 
clay-core rockfill 
clay-core rockfill 
gravity overflow 
gravity with drum gate 
pre-stressed gravity 150 

Central spillway 
925 
455 

* Under construction . 

The following notes deal with the two dams seen during 
the tour and an interesting pre-stressed dam mentioned in tech
nical sessions; some information on rock-fill dams and on rock 
materials is included. 

Trevallyn Dam * 

This dams the South Esk River near Launceston to 
provide the storage for the Trevallyn power scheme. It is an 
overflow gravity type 75 feet high with a straight crest. 

The foundation rock is dolerite which was reported as 
fairly fresh and tight particularly in the centre and on the left 
abutment. The right abutment was weaker, apparently because of 
more pronounced jointing and weathering. This relative weakness 
on the right bank led to an ingenious spillway design by which 
the right bank and toe is protected from the full force of the 
overflow. This spillway is essentially a central one with a 
curved cross-section and a bucket at its lower end but it has, 
toward the right end, a set of curved terraces which deflect water 
back towards the centre of the spillway and shield the right toe 
and abutment from the full force of the overflow. 

* Colour, slides available 



.. 

• 

.. 

-6-

Liapootah Dam * 

This dam is nearing completion on the Nive River 
about one mile downstream from the Tarraleah and Tungatinah 
Power Stations; water from the Nive, together with that added 
by the power stations~ is to be stored and diverted into a 
tunnel, already constructed, leading to penstocks and thence to 
the Wayatinah A (or Liapootah) power station. 

The dam is a cOllcrete gravity structure 120 feet 
high. It is founded in the ubiquitous dolerite in a narrow gorge 
in which the rock is strongly jointed but fresh and hard close to 
the surface. Main interest centres on the central spillway 
arrangement, the main feature of which is a large, single drum 
gate, 120 feet long and 20 feet high. 

The gate assembly was manufactured in Germany; its 
installation is a most exacting task as tolerances are very fine. 
The gate opens automatically when the empounded water reaches a 
set level. The introduction of the gated spillway enableS :m.8,ximuDl 
use of sto~age under normal flow with allowances for flood flow to 
be paased down the gorge without overtopping the wall; in effect 
the level of the spillway is automatically lowered by the flood 
to increase spillway discharge. 

CATAGUNYA PRE-STRESSED DAM 

This dam is under construction across the Derwent 
River a few miles below the Wayatinah B Power House; this is 
likely to be the final major development of the Derwent catcr~ent. 
The site is in dolerite which is exceptionally hard and sound in 
the river bed and in the left abutment; it is more broken and 
decomposed in the right abutment. 

Preliminary investigation indicated that a conventional, 
concrete, overflow gravity dam would be most practicable at the site 
and designs were started before the economics of pre-stressing the 
dam became apparent. Basically, the pre-stressing of a dam involves 
loading the C07")crete by tying it to the bedrock, commonly by steel 
wires or rods which ara put under tension; in effect a pre
stressed concrete wall assumes the weight and hence the stability 
of a considerably heavier wall but additional concrete is replaCed 
by a set of wires under tension. The pre-stressed dam is cheaper 
than the conventional gravity dam within certain height limitations; 
the optimum height for such dams probably lies between 100 - 150 
feet; substantial economies are probable at 200 feet but unlikely 
at 300 feet. Pre-stressing has been used on a number of dams in 
Europe but mainly to stabilise or extend existing structures. 

Safety of the structure is of first consideration 9 
apart from meeting the full requirements for safe design of a 
gravity dam the Engineer must be satisfied that (1) the cables 
will not pullout of bedrock or pull up a section of the foundations; 
(2) that the cables will retain the required strength for the 
expected life of the dam; (3) that after the expected useful-_ 
ness of the dam has expired, weak cables can be detected and re
placed to ensure that the structure will not become dangerous. 

Cables are normally inserted into holes drilled 
through the wall and into bedrock. They are sealed by grout at 
the lower end, secured to reinforced ,cross heads on the top of the 
wall and then tensioned with jacks. Each cable is coated against 
corrosion and finally encased in grout. Corrosion appears a 
particular haz~rd but it is believed that cables completely 
encased in grout do not rust. 

* Colour slides available. 
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In the case of Catagunya, a simple method was adopted 
so that designs already started would need minimum alteration; the 
method devised by Coyne was chosen and is being carried out under 
contract by the Cementation Company Limited of the United Kingdom. 
A model vms constructed to test the design and to test the mech-
anics of failure. Details of the installations at Catagunya are 
available in the proceedings of the Conference filed in the 
Library . 

In brief~ holes for the cables at Catagunya will be 
4 inches in diameter and will be drilled by percussion rig about 
40 - 50 feet into bedrock. In the construction of the dam, the 
holes will be formed in 4-J inch asbestos cement piping a' ... the 
concrete advances. Each hole will evebtually house 8, 3 inch 
diameter cable composed of 120 parallel wires of 0.2 inch diameter~ 
the whole cable being capable of exerting a working load of 200 
tons. Anchorage will be in the bottom 13 feet of the hole and thc 
upper end of the cables will be spread out and encased in 2 feet 
diameter concrete blocks. 

ROCK-FILL DAlvIS 

The H. E. C. has built three· rock-fill dams in dolerite 
country, using dolerite as rock-fill 1.:m ·~'c rip-rap and dolerite 
clay as impervious core. This is of interest for our Laloki 
pro j ect where the practice-bili ty of building rock-fill dEuns -L 

depends on the suitability of local basaltic agglomerate and clay 
which may net eliffer sigr~ficantly from the Tasmanian materia l. 

The clay cores in the Tasmanian druns were consolidated 
by a twelve ton straight roller (not a sheep's foot roller); wet 
weather did not cause significant delays provided clay quarries 
were selected where a shovel could operate on a considerable thick
ness of clay; after rain the shovel extracted fairly dry materia l 
from the lower portions of the face; each layer of clay in the 
core was rolled immediately and became impervious to water. 

ROCK MATERIAL 

The interesting feature of aggregate and sand supply 
for conorete drur!s in Tasmania is that both are currently being 
supplied from crushed dolerite. Earlier sand supplies came from 
river deposits (largely the erosion products of dolerite anyway) 
but in recent years after full laboratory tests crushed dolerite 
sands bearing considerable feldspar and ferromagnesian content, 
has taken the place of river sands. This again is of considerable 
signlIlcance for the Laloki project where the only local suppli2s 
of aggregate and sand would come from crushed basaltic agglomerate. 

SEISIJ.[IC HAZARD 

Postulation of some definite seismic hazard to engin
eering work in Tasmania comes as something of a surprise. The 
evidence sited by Professor Carey to suggest that fairly severe 
seismic activity has taken place in the immediate past and might 
occur in the future is, briefly, as follows~ 

1. Faults have been established along the western tiers 
in detailed work for the Poatina scheme; in the plains east of 
the tiers small displacements of stream terraces suggest fairly 
recent movement; peculiar mounds of sandy material previously 
thought to be aeolian are regarded by Carey as due to sprigg 
actio~ induced by earthquakes. 
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2. On a broader canvas, study of the Central Tasmanian 
lakes now suggests that they 2re not glacial lakes as was previous-· 
ly thought but the result of tilting from fault actionj the area 
in which lakes occur was periglacial rather than glacial in the 
Pleistocene. Carey links, tectonically, Tasmanian activit;¥ in 
Pleis,tocene and Recent times with those recorded in South AustraliC1. 

3. By way of some confirmation, study of old records and 
newspaper reports gives evidence of a severe earthquake centred 
around St. Niarys near the east coast of Tasmania in 1889. * 

The recent installation of seismographs in Tasmania 
will provide some details of the pattern of cu.rrent activity, 
but it is too early yet to expect results. ThE~ Hydro-Electric 
Commission ldo not appear to be taking this wfl.rning very seriously 
but they have kept sub-surface installation away from the faults 
at the foot of the tiers and will allow for some seismic activity 
in the design of the penstock. 

POATINA PROJECT 

This will be the largest single development of hydro
povier in Tasmania; it will cost about £27 million and will 
produce a maximum of 300,000 kw. Details of the scheme are avail
able in the proceedings of the conference filEd in the library. 

In brief, the scheme uses the storage of the Great 
Lake; it takes the water eastwards from the lake in a four-mile 
tunnel of 14 feet diameter to the scarp of the Western Tiers; a 
vertical shaft, with a surge tank to the surface, delivers the 
water through a pressure tunnel to thE:: surface of the Tiers. 
The water is then taken by a mile of surface penstock to the base 
of the scarp whence a 500 feet vertical penstock shaft leads to 
an underground power station. A tailrace tunnel 2! miles long 
delivers the water to the South Esk River to increase the supply 
to the Trevallyn scheme near Launceston. The mean gross head of 
the system is 2,730 feet. Several routes and variations of the 
scheme have been considered and the final decision came after 
full geological and geophysical investigations plus about 22,000 
feet of diamond drilling. 

The rocks involved are Jurassic dolerite capping sub
horizontal Triassic sandstone and shale and Permian sandstone, 
mudstone and siltstone; this section is exposed in the Western 
Tiers. The distribution of talus on the scarp of the Tiers 
became an important control; talus slopes were unsuited for 
penstocks or for portals, so that the final design was controlled 
by the position of a spur suitable for penstocks and by the 
location of a talus-free area on the scarp for the portal of the 
pressure-tunnel leading from the headrace tunnel. 

The headrace tunnel commences in Triassic sandstone 
but has more than half its length in dolerite near the bottom 
of the sill. The surge tank and shaft are in dolerite but the 
pressure tunnel connecting to the surface penstocks is in sand
stone. The penstock crosses two faults near the bottom of the 
scarp before delivering to the penstock shaft which is in Permian 
sediments. The underground power station is in Permian nudstone 
which on present design is to be supported by rock belts without 
concrete lining; at first glance at least this dependence on 
rock bolts alone seems a bold feature of the design. 

------------------------- -------_ .. __ .. _. 

* Figure from memory. 
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Construction work has started at the power house end 
of the scheme; the penstock shaft has been sunk and a drive at 
power house level is approaching the position of the station itself. 
The tunnels are to be driven by the H.E.C. using day labour; 
using their ovm experience j the H. E. C. claim advantages for this 
course which enables them to speed up or slow down construction, 
as estimated demand for power requires, without having to vary 
contracts. ' 

.An interesting aspect of the investigation was the 
delineation of dolerite scree areas on the scarp; the interface 
between scrGe blocks and dolerite i~ situ could not be reliably 
placed by inspection of diamond drill cores but was successfully 
found by palaeomagnetic determinations of the cores j arranged by 
Professor Jac, :~r of the Australian National Uni versi ty. Talus 
blocks showed random or tilted magnetic pole directions compared 
with the underlying rock in situ. Problems in the field of rock 
mechanics are mentioned below. 

ROCK MECHANICS 

A number of tests are being made by laboratory engin-· 
eering staff to guide the design and construction of the Poatina 
development. 

One of the problems under consideration is the degree 
of support which the rock will give to the steel.lining in the 
vertical pressure shaft at Poatina wheTe the head of water 
approaches 3,000 feet. The rocks involved are Permian mudstone j 

siltstone and sandstone; most pressure shafts are in igneous rocks 
in which fractures are sealed by grout; the general engineering 
view seems to be that sedimentary rocks are not suitable for support-· 
ing loads of this nature and may lead to failure of the steel lin..:'l'. 
Laboratory tests of the rock material have not so far been convinc
ing either way so that an in situ test has been devised to seck a 
rational explanation of the behaviour of the rock. A small steel 
cylinder has been made for insertion 2.nd grouting into a drill hole 9 
this cylinder will be suitably stressed by oil under pressure and the 
effects recorded. It is hoped to sort out the effects of cracking, 
general stress field modulus of elasticity, consolidation and creep, 
If this can, in fact, be done it will be possible to apply the 
results with confidence to the main shaft. 

Another project of particular interest is the fore
casting and control of squeezing ground in the headrace tunnel 
at Poatina where 7,600 feet of Triassic mudstone, shale and sand
stone will be penetrated under backs ranging from 300 - 1,300 f€et. 
This sequence has been studied in coal mines in the Fingal area 
in Eastern Tasmania; signs of floor heave in mudstone have been 
observed in the Cornwall mine at a depth of 800 feet and heavy 
squeeze on floor and walls at depths of 1,000 to 1,200 feet. An 
attempt has been made to compute the conditions of pressure which 
vvould cause this movement to take place; the depth at which 
floor heave in a horseshoe shaped tunnel section is likely to 
occur appears to be of the order of 1,400 feet; however 9 this 
.limiting depth would probably be increased substantially by the 
provision of support to the invert. However, i~is difficult to 
predict the distribution of stresses and the support forces 
required as the properties of the rocks beyond the elastic stage 
vary with deformation and the permissible increase in volumej 
it is a problem to reproduce these conditions in laboratory tests. 
To guide the selection of support of the right size and shape for 
the Great Lake Tunnel and the estimation of stresses in the 
lining, it is proposed to place almost full size 9 trial circular 
and horseshoe shaped sets in the Cornwall mine and take measure
ments of the stresses and deformation within them. A comparison 
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will be made of the loads on sets of varying flexibility as a 
guide to the forces exerted by the formation at different depths 
within the plastic zone anq/.Ln various directions; the load
shedding characteristics of yielding supports can also be studied. 

It is also proposed to test the use of grouted rock 
bolts as a support in this type of country; it is possible that 
conventional tunnel supports would be adequate in these rocks if 
they were reinforced by rock bolts. 

MISCELLANEOUS 

TRAINING OF SUB-PROFESSIONAL STAFF 

Mr. Leach, officer-in-charge of the Scientific 
Services Branch of the Snowy Mountains Hydro-Electric Authority, 
presented a paper on this subject, a copy of which is filed in the 
library. The shortage of technical staff for worl~ in the Snowy 
Mountains led the Authority to make arrangements to train men 
themselves for such tasks as engineering-surveying , field hydro
graphy, and the inspection of welding, concreting, etc., carried 
out on the Authority's projects. 

With the help of psychologists, a number of tests 
were designed to guide selection of applicants for the various 
courses; the results show the efficiency of these tests. Training 
was done entirely by specially selected staff at Cooma. The paper 
is interesting but has little application to Bureau recruiting 
problems. 

BELL BAY ALUMINIUM PLANT - LIMESTONE SUPPLY 

The supply of limestone to the plant at Bell Bay is 
a point of interest to the Geo.logical Section; an investigation 
of limestone resources at Flowery Gully, Beaconsfield, was made for 
the Commission as reported in Records 1954/65. 

The~Commission'opened up a quarry on the No.2 deposits, 
Flowery Gully, in 1955 and this is still supplying limestone of 
very satisfactory grade. This quarry was inspected on the 16th 
March and photos taken; the working faces are 30 - 40 feet high 
and at present show little or no dolomite. 

The limestone is still hauled by road through Launces
ton (some 70 miles) because negotiations to use the hulk for 
ferrying limestone across the Tamar estuary from Beauty Point to 
Bell Bay had no successful conclusions; hauling is done by con
tractors. 

The Aluminium Commission has now succeeded in obtaining 
the lease to the main, or No.1, deposit at Flowery Gully to ensure 
their future supplies; however, experiments at the plant indicate 
that les8 lime will be required in treatment in the future with 
the possibility that lime may be cOll~letely excluded from the 
process. 
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APPENDIX 1. 

Contacts made with Engineers - Hobart? 1959. 

Name ' 

Mr.J.K; Wilkins 

Mr. H.E.; Thomas 

Mr.W.R. Mitchell 

Mr.G.W. Ward 

Mr.J.R. Ashton 

Mr. J. W.: Evans 

Mr.G.T; Colebatch 

NIr.P.C. Tapping 

Mr.lVI. G~: Speedie 

Mr.E.M. Shepherd 

. Designation 

Engineer for Civil 
Design? H.E.C.? 
Tasmania. 

Deputy Chief Civil 
Engineer? H.E.C. 

Engineer? H.E.C. 

Engineer, H.E.C. 

Engineer - Investi
gation Branch? 
H.E.C. 

Test Engine er, 
H:E.C. Laboratories 
Hobart. 

Chief Civil Engin
eer? H.E.C . 

Engineer for Civil 
Investigation, 

Asst.Chief DeSign
ing Engineer. State 
Rivers and Water 
Supply Conservation? 
Victoria. 

Cdntroller General, 
Works Department? 
Queensland . 

Specific field of work . 

General design? tunnels, 
penstocks? etc. 

General? pens t ocks, 
tunnels, etc. 

Penstock design. 

Tunnelling? tunnelling 
costs. 

Investiga tionlproblec s 

Testing with materials? 
concrete j rock bolt s , 
grouting, etc. 

Investigation? gen eral. 

Surveys, hydrography? 
etc. 

Hydro-electric works? 
siltation etc. Victoria. 

Hydro-elec~ric projects, 
tunnels, etc., 
Queensland. 
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