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lNH<Ol)UCTIONi 
^ new pumping atatlon 1» to be built In the Blue Ukt 

crater to supply Mount Gambier with v«t»r. Accaaa to thla 
pmplni atatlon bjr a t\na»l fro* the bottom of an eld piavlnf 
shaft la propoiid, Hit nov pw^jUis station la to bo built 
adjacent to the axleting station in an area where unstable 
ov«rbiB$iag lava rock could croato ao»e difficulties. 

Following m request fro» the eputy ^nginuer~ln-chi«f, 
* V. S, Department, foe a geological investigation of the 

tunnel routs and the stability of the ov«rbangiBg lava rock, 
inspection and mapping was dona on the 28th mguet, 1962. 
ilia geology and engineering geology of this project la diacusaed 
below. 

LOCATION A TXigOGiUpHYi 
tha exlating pumpimg atatlon oonaiata of several 

pumps Installed in buildings on a small bench out into the slope 
of the Blue take orator at Hount 6ambier 21 foot above water level 
Access to thla bench ia had by m ateep aet of iron a tope leading 
down fro* tha old punplng atatlon established on a bench out into 
the crater wall at a much higher level. the old pumping station 
draw water froat a circular abaft approximately 130 foot deep, 
sunk through the lava and underlying lines tone. The proposal 1a 
to drive an aJLmoat horizontal tunnel from or to thia shaft along 
one of two alternate routes shown on the attached plan, ihe 
existing level of tha floor of the old pump house la K.l. 300 
approximately. Invert level of the tunnel ia H.L. iao and 



roof level in 

But tfsut*ral poiogjr or tho Mount <*awbisr wlc«nic 
cones is discussed by Foansr*. Fsnnsr twiliv«ii that tho 
volcanic activity in fcha Mount Ca»bior area was stostly 
cataclysmic and of short duration. Tfco octant or ths volcanic 
eruption and its tiiao of duration is loss important in the 
l«M«t)( investigation than its manner. It appears frou «*viclsnc<* 
<U«cl«i«d by ths mapping that til* volcanic pip«i now occupied by 
the Blu« Lake was drills* ci through a soriss of fossilifsroua 
lime»tone«i (Camblor Lina»tc»«) by «& plosive srupfcion. this 
initial eruption deposited a thin layer of pyroclastic lanterial 
consisting or laixed pobblss sua granules of vesicular basalt 
lava and .grains of sand and lists*ton* from the ssdixtsuts Uurou^i 

% 

which the volcanic pipe was drilled. nuxt evsnt was the 
effusion of a noltsn lava, very gassy in the initial stage* 
of eruption. this was followsd ty further t«ri«» of explosive 
eruption* wttich built up the aain bulk of the volcanic cone. 
ioilowin& the cessation of cone building, th« pips filling 
suatorial collapsed 1 saving a caldeite which' filled with groundwatsr 
which becatts ths prssent Blue Lake. 

Subsequent to the formation of tho caldsra and 
perhaps during the fonoation of tho volcanic pile* raUial and 
cirounfsrential Joints foreed in tits rooks elastlcally competent 
that is tho lias* tones and ths lava principally. 

Again following ths fonuation of caldsra sub-aerial 
erosion of ths pils ceaaosnesd wKtiiyiag its original fora to 
that viiich exists to-day. At a f w locations around ths cratsr 
pilss of talus acouMulatsd where tha cratsr slopss wis shallow, 
ths puwplng station is excavated in mis «f thssa arsas. 

• FVNHrjii c.F. 1J>2*». Craters and Lakss of Hount Oaisbisr. 
South Australia. Trans. B. soc. 5.*ust.» Vol. LXV, 1924. 
pp. 1&9-205. 



Tbt Aicet«»i(m of m l * tUieuisnd above ie exposed in 
the present pumping station excavation and the wilt of the 
crater, Gsmbier Livestone outorope to approximately R.L. 20J) 
and ia overlain lay rod to red-brown powdery friable silt or 
silty, very fine grained aand. the limestone aa oxposed in tha 
puaptng atatlon excavation la a white to cream I six hollow 
crystalline finely grained foaailiferoua aattrlil varying from 
very hard to soft and moderately friable. Irregular layers of 
hard crystalline nodular calcareous material parallel to the 
bedding can bo observed in it. 

Solution cavities along Joints and bedding pianos can 
be observed also in the limestone, i>tm, oast of the pimping 
station extends at least 15 feet back free the present surface 
in a horizontal piano. 

contact between the limestone and the overlying 
sand whore exposed is undulating and the most probable explanat-
ion of its nature is that it represents an old soil resulting 
from the weathering of the limestone before the volcanic action 
took place. The next layer superimposed on top of the old soil 
is the well bedded pyroclas&lc material. Xhla varies in physical 
characteristics from hard, well cemented -rock to a soft, friable 
material which can be crumbled in the fingers. In the vicinity 
of the pumping station site and the old shaft it is 15 inches 
to 24 inches thick. 

Besting on top of the pyrwclastlcs is a layer of 
grey purple-brown weathering lava, where examined, lenticular 
bodies of very highly vesicular and scorlacoous lava with ropey 
structures in It, occur at its base, ihese may W up to o feet 
thick and 20 to 3u feet wide or long. Ihe lava whether highly 
vesicular or store normal ie extremely hard and tough* -in the 
vicinity of the pumping station it is S to 12 feet thick. 
Elsewhere around the crater it appears to reach a thickness 
of 20 to 30 fuet. ilia succession ubovo the lava is not of 
Immediate interest in this investigation. 



A |tol«gio«i i m U m along th« two «lt«mtlv« tunnel 
rout»* it shewn on ths attached plan, lit* tunnel back will b« 
cloat to tin contact of ths limsstone and the ovsrlying red sand. 
Aa this sand pniabiy represents sn old soil profile, irregular 
solution of the limestone at the contact cen b« expected. 
Therefore a tunnel in the lines tone at the proposed leva! stay 
encounter solution cavities filled with the weathering products 
of the lines tone, these nay be either sand or clay or eny 
mlxtur® of the two. fitter solution cavities within the lines tone 
are almost certain to be net. 'the location and dimensions of 
these cannot be predicted, Ziecauss of these geological factors 
tunnslling should proceed cautiously. 

Apart frost these factors the limestone should form a 
good tunnelling medium. Excavation in it will be easy and 
it is strong enough to support itself except where its contact 
with the overlying red sand descends close to the excavation level 
of the tunnel roof. Again sxcept In such situations permanent 
structural support of the tunnel is probably not necessary, 
liowever, it is friable and liable to fretting on exposure as 
sheen by the behaviour of the present pumping station excavation, 
therefore arrangements for sons for* of protective lining nay be 
necessary. It should not be difficult to establish a portal 
for ths tunnel in the existing wall of the pumping station 
excavation. 

^•frHUty torn** 
The basalt layer above the proposed site of the new 

pumping station was examined in company with llesers. o.i . Hartln, 
and *;. Gannon, oone blocks of basalt have comsiactKi to move out 
along sets of Intersecting joint* following a very miner amount 
of excavation at the toe of the basalt layer. It is believed 
that any extensive excavation for the pumping station further 



down the mlopQ will, cause a much greater moveetemt of the basalt. 
It la therefore suggested that before thie excavation ia dona thu 
basalt bo removed to an axis ting circumferential Joint lino 
indicated to Hr. Martin in the field and tbe basalt waH time 
left be reck bolted, litis bolting should be carried around the 
basalt layer behind the existing yrnqpiAg station to a point 
westward of the proposed access tunnel portal, ^ock bolts, if 
used, should be a tainlm— length of Xj feet so as to incorporate 
solid basalt beyond the influence of surface Joints. 

conclusion mm M£LviiH£XiiA<n%im. $ 
ihe proposed access tunnel for the new pumping station 

will be entirely in >u>unt Gaabier limestone 8 to l4 feet below 
its contact with an overlying old soil profile, funnelling 
condition* should be good but the Supervising ingineer and 
tunnullers should be prepared to meet rotten ground and running 
sand in the vicinity of solution cavities formed along joints 
or in past ages below the old soil, i revision for protective 
lining of the tunnsl to prevent fretting of tbe limestone may 
be necessary* 

the establishment of a portal in the face of the 
present pumping station excavation at the easternmost route 
should be eaeler than at the intersection of the alternative 
route with the present surface of the crater slope. 

Stabilisation of the basalt above the present pumping 
station of the proposed tunnel portal and the proposed new 
pumping station site is required* it is recommended that this 
be done by excavation of portion of the basalt as discussed with 
lb*. Martin and insertion of reck bolts from east of the 
proposed pumping station site to weet of the proposed tunnel 
portal. • 

VJ 
V 4 Jobnson 

bonier Geologist %u ifc-fCRittJt'S H£X*LS SE'CTIOK 
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