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INTRODUCTION

A nev pumping station is to be built in the Plue Lake
crater to supply Hount Gambier with water. Access to this
pumping station by ;i tuntiel frem the dottom of an old pumping
shaft is proposed,  he new Mmg station ie to dbe built
adjucent to the existing station in an area whers unstable
overhanging lava rock could create some difficulties,

Following & request from the eputy !nginver-in-ihief,
£, & ¥, S, Departsent, for a geelogical investigation of the
tunnel route and the stability of the overhanging lava rock,
inspection and mapping was done om the 28th sugust, 1962,

I‘h§ geology and sngineering geology of this project is diacussed
below,

LOCATION & TCPOGRAPHY Pran . 62-639

The existing pumping station consists of several
pumps installed in buildings on a small bench cut into the slope
of the Blue Lake orater at Mount Gambier 21 feet abéva wateor level
Access to ‘ghia bench is hiad by a steep set of iron steps lewading
down from the old pumping station established on a bench cut into
the crater wall at a such higher level. <(he ola pmpiéxg station
drew water from a ciroular shaft approximately 130 feet deep,
sunk through the lava and underlying limestone. T[he proposal is
to dﬂvo an alwost horsaontix éunnel from ox to this shaft aleng
one '6? tvo altomb. routes shown on the attached plan. ;ho
existing level of the fleor of the old pump house is Rl 300
approxsimately. Invert level of the tunnel is R.L. 180 and



raof level s .0, 3G,
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The gensral geology of thoe !ount Gambier volcanic
cones is discussed by Panner®, fenner believes that the
voloanic activity in tho tount Cambioxr avea was mostly
cataclyssiic and of shiort duration. The extent of the volcanic
eruption and its tisme of Quration is loss important in the
present investigation than its mannor. it aypm Lroui evidence
disclosed by the wapping that the volcanic pipe now ocoupied by
the Dlue lake was drilled »uhrongh & sories of fossiliferocus
limestones (Cawbier Liuestons) by an explosive eruption. This
initial eruption deposited a thin layer of pyrocluastic mutorial
consisting of uixed pebbles and granules of vesiculer bDasali
lava and graiuns of sand amd lisiestone frow the sediments tiwougl:
wvhich the velcunic pipe was drilloed, ihe next event was the
aeffusion of a wolten lava, very gassy in the initial stages
of eruption. ihis was followsd by fuxrther sories of explosive
oruptions which bLuilt up the mein bulk of the volcanlc ocone.
Following the cessation of coene building, the pipe filliug
uaterial collapsed leaving & caldera which filled vith groundwater
which became the prt.iant Blue Lake.

Subsequent to the formation of the caldera and
perhaps during the foruation of the volounic pile, radial and
'ciromformun Joints fovmed in the rocks elastically compotent
that 1ie ihe liuvstonus st the lava prinaipauy.

Again following the forwation of caldera sub-aerisl
srosion of the pile commenced modifying its originel fom to
that which exists to-day. At a fow locations aroeund the crater
piles of talus acousulated whers the crater slopes were shallow.

 The pumping station is sxcavated in oe of thess areas.

® FENNER, (.F, 1924, Craters and Lakes of Hount Gambier,
South Australia. 7 »
" Trans. R, Sec. S,7ust., Yol. LXV, 1924,
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 The succession of rocks discussed above 1s exposed inm
the present pumping statj.m excavation aui the walls of the
crater. Gambier Limestone ocutoraps to approximately R.L. 203
and is overlain by red io ‘ m—hufo\m powdery friable silt or
silty, very Fine grained sand. The limestone as oxposed in the
pumping station umﬁigﬁm is & wbite to creamish hollow
crystalline finely grained touiligtqmus matorial varying Ifrom
vary hard to soft and awderately friable. Irregular layers of
hard crystalline nodular calcareous material parallel to the
budding can bo observed in it,

Selution ﬁnviché along Jolunts and bLedding planos can
be obsurved also u'ﬂw iimestone. Lne, east of the pumping
station axtende at least 15 feet back from the present surface
in & horizontal plane.“ |

The contact between the linostone and the overlying
sand whore exposed is undulating awxi the must probable explanate
don of its nature ie 't;mt it reproesents an old soil resulting
from the weathoring of tho limestone before the volcanic uction
took place. Tho next layer supurimposed on top of the old soil
is the well Ladded pyroclastic waterial. (uis varies in physical
charactoristics frou hard, well comented rock to a4 soft, friable
waterial which can be crumblied in the fingers. In the vicinity
' of the puaping station site and the old shaft 4t is 13 inches
te 2% inches thick.

Resting on top of the pyruclastics is & layer of
grey purple-brown weathering lava. khere examined, lenticular
bodies of very highly vesicular and scoriaceous lava with ropey
structures in iﬁ. otocur at its bLase. Nese mky La up to ¢ feet
thick and 20 to J0 feot wide or long. e lava whether highly
vesicular or wore nordal ie oxtremely hmxd and tough. In the
vicinity of the punping station it 4s & to 12 feoet thick.
ileuwhere around the crater it sppoars to reach a thicknese
of 20 to X fust. he succession above the lava is not of

iumediate interost in this invastigation.
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EHGINEERING CLUlAGY s
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A geological ncat_iw along .tho} two alternative tumnel
routes is shown on the attached plan. The twnvi back will be
¢lose to the contact of the limestone and tihs overlying red sand,
As this sand probably ropiesmtn an 61:1 pou proﬂlq'. irregular
solution of €he limestoue at the contact cen be expected.
Thwrefore a tunmnel in fth 1imestone at the proposed level say
encounter solutivn cavities filled vith the weatbering products
of the limestono. Theso way be either sand or clay or any |
mixture of the two. other solution cavities within the limestone
are almost cextain to be wet. ‘(he Jjucation and dimensions of
these cannot be predicted. liecauss of thess geological factors
imncllw should procesd cautiously.

Apart frow these factors thu Al.i.w_antma should form a
good tunnelling wedium. Ixcavation iu it v_nl be easy und
it is strong enough to support itsulf except where its contact
with the overlying red sand descemis close to the excavation level
of the 'twel roof, Again except in such situations permanent
structursl cﬁpport af the iunnal is probably not necussary.
tiowaever, it is rnublé and 1ialle to fretting on expoaure as
shiowns by the behaviour of the pressnt pusping station excavation,
Therefore arrangemunts for some form of protective lining may be
vecessary. It should not be difficult to éstablish & portal
for the tunmel in the existing wall of the pumping station

uxcavation.

Stability of Lgsalt

The basalt layer above the propusaed site of the unew
puaping station was exawined in cosipany with Hesers. o.!. hHartin,
and . wanunon. wome bLlockes of basalt Lave comwenced to move out
along sets of l.ntarsuctihg: Jointa following 4 very minor swouni
of excavation et the toe of the Lasalt .hyér. 1t is believed

that any extensive excavation for the puwipipgs station furtlier
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down the alopo will cause a such groater wovemont of thw bLasalt.
it is therefore suggusted that Lefore this excavation is done tho
tusalt be removed te am existing circusforential joint line
Andicated to Mr, Martin in the field and the basalt wall thus
left be rock bolted. This bolting should be carried arcund the

basalt layer behind the existing pumping station to s point
wostwari ol the proposed eocess twamel portal. Rock bolts, &f
usud, should be a winteum length of 15 feut 30 as to incorporate
solid basalt bLeyond the influence of surface joints. |

LONCLUSION ANG RECUMHENUATIUNS ¢

ihe proposwd uccess tumel for the new pumpiug station
will be eutirely ip Mount Gambiu‘ Limostone & to 14 feet beluw
its contact with au ovarlying old soil profile. lunnelling
conditions should be ¢ood but the :‘iu;urviiimg ingineer and
tunnelliers should bLe prepars& to muet rotton ground and runnin;
sand 'm the vicinity of selution cavitius forwed along Jomén
or in past ages below the odd soil. srovieion for protuctive
lindng of the tunnel to prevent fretiing of the limstome way
be né{:iq-w. |

. She estsblishmmt of & portal in the face of the

presout miu& station eoxcavation at tie esstermmoat route
ah&uhi Le mui ithan at the intersection of the alternative
route with the present surface of the cx-utai slope.

Stabilisation of the basalt above the present pumping
station of the pfopnsm.w;l. portal and the propuaed now
pumping station site is required. It is recommended that this
be done by excavation of poertion of the Mt as discussed with
Nr. Hartin and dAnsertion of rock bolts from vest of the
proposed pusping station wite to west of the propossd tunnel

portal, |
: % o/ Johnson
- . Senior \Gcolggct] ‘
¥J 1AGK o HUNLFLRRUUS METALY SECTIO

14/9/62
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