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PI.ans NOBo ·j·i.{-52, 1453'1 

1. A geological reocnnaiesanoe has been made o~ portion of' the 
Kosciusko area and a preli:ninary geological plan compiled 
from air photographs and field 0bservatlonsa 

2~ The geology of the area co!,::r)ists ci' Cr'riovici8t1 metamorphlcs 
intruded by granlte and gneissic granite e The present top­
ography ·is largel;Y~ the result or t:')Ij.ft and block fault ing 
in late ~I'ert iaroy t";;ill'~:> 

4~ 

6. 

7. 

The principal problems in engineering geology are discussed, 
and the CotlcJ.usico reached.. t;:lf:1t, althougr ... there are at least 
two ori ttcal sect ions alc;ng ittoe· tu.nrlel liDe, there appear to 
be no reascnswhy the t'lm::el cDuld nc·t be constructed and 
maintaine~, 

The water prc.·bIem ie cU.8'j l12Sed" It is not oor:.sidered likely 
that inflc~1l[ uf: wa-tel' 1]iIj .. J..i. [:}erj .. o~.~s~:_? h8mpe.T." (;onstruation, but 
i.~ is not p:.ssi"blo tC) :Jst imate Clu,Dr:ti ties Dncl further invest­
igation is Buggested 0 

Frape sed wc·rLs for tbJ3 hyc1:c o-el.ect ric sc[")err.e on the Upper 
8r.towy R1VE:H' nro else; :~~onsid8r'('c1~ r'::l1e i'm .. 2 water races and 
thi3 dam on 8pGr!~8r'\ a Croel~ will be ccstly undertakings~ bOlt 
oons-cructicm of th.e rGlna:i.ni.ng dams and the tunnels should 
pro sent no unusual probloms 0 

.A prcgromme for detni.led investigntion of the projects is 
suggestecL 

I 0 t b '· 1 (",1.,(: "-"1" n,·-,. ,·v,t·· C~· .. + _ .. -<'" ::J,··.,...·tr' nd RO'lsing nco G r t .. j ..... V) "L.C·~ LA'v P '-'.J, U ffi ..... '.4 ''OJ c~.l.. . l .. n . .L'-S a ~ 

t d th t _v,,,"', ' ... ,' " ..... ,.,.. .". ," , ... -4 n .. ," . n'~e ",J .. .., O'aJe ion be made Q,-{:t reques e a a p:·,:: ...... lrtd.nc:'J .. y gl~ "ie)"<-'_'..io • .L J.,.,~ ",v __ oe .. .1... :.L. 

proposed h~Tdr("',~elec.:trtG wbr'ks tn the I:oi3oiusl\:c area" Sinee 
very little gecl.cg:Lec.: .. mapping had been. pJ:'cv:Lously carried out 
in the aron, only n posDnnDissance CQuld be nttcmpted in the few 
weeks availnbleJ fCJ:> the work o 

A proI.i.minsI"3r geological plan vvas first pr'Goared from 
• 1 ' ~";-~·T-,,·j·,· .. -.~ r~·..I.·omt~.LC' roo'~d'''''' .... 0 o· h",.· .. t~ -j+s aC""uraf""Y in the Darla PJ10Gi., .. \bl.l(,.~~.L),u .. 8 L~L.l~ . .J.. (,~u!.J·.lt-'~l;~·J .I.la .. u. U ..... ""\..; .. ,~ ..... L C".J. \j -' .. 

fieldo Messrs" Dinn.l1ick Dud Smith spcnt 'j 0 d.ays durtng November 
on a reccnno.lssnncc of' thu western aroa arl.d Messrs" Noakos and 
G ~ d _.' '. ' .. - .'- . f' .'.' . sed s ~t 0 s araner mQ e n pre_i_J.mlDu:;:"y lnvus1..]..gQulOn Cl. t;~l.O propo ...... 
:ror dams Qnd. t\:mnols :.n tho Kosci'~~skCi UI'd:J() Un:E'ortunatelyp both 
field parties were hnndicIJpped b~r unseasor:lGb~,c 1;7eCtther, floods 
and snew, Dnd. OiJ.J.y tho Cl..1S'CO:"D pnd \li/estorn 01.::1 of ~,he prc~oscd 
Murray tunnel 1:1.no ccu.:'d I>:] in.spc:o(:;cO.:) HO-,70VO~""J the} comblt':ed 
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fiold work nllowcd a morc accurate lntorprctntion of tho Gerial 
photogrnphs to bo m~dc Gnd proliminary geologieal plan wns revised~ 
Geologicol inform:::tion w~'s then superimposed onto n topographicnl 
plon of the 81'(;[: nnd onto 0 section of tho proposed 'tunnol pro~ 
vided by tho Depttrtmcmt of 'rlorks and Housing (Plntes 1 lind 2.) 

In Decomber, 0 short visit was mado to the Kiowa Hydro­
electric project in Viotoria to ~ompnro geological conditions thore 
with those of' the Kosciusko (treC'; and thanks r.rc ~xtended to Mr. 
Lnng Dnd Mr. Condon of the Stn';;c Rivera ond No~r Supply Commission 
for f.'\rrang1ng the inspection. l'hc '(;lri tor wishes to aoknowledge tho 
co-operetion and Dssistnnco of hkssrs. Dimmiok, Smith nnd Gardnor 
in, the field and OI~ficc work and to thr:.nk Dr. 'li. R. Browne of tho 
University of Sydney for helpful discussions on the geology of tho 
arcc. 

III. GENERAL GEOLOGY. 

Tho, geology of tho" ereo. betweon tho Snowy and tho Murray 
~ivors hoa beon covered partly by roconnnissnnoa ond portly by a 
study of aerinl photographs. Pleto 1 is, thoreforo, n reconnn1ss­
nnco plnn nnd may bo subject to oonsidcrnblc nlteration. However, 
the euggested geologionl boundaries nlong the tunnel line are 
b~11ovod to be fairly Gccurnt~ Dnd no mAjor altqrot1ons ore ont­
icip~ted. Tho nctucl position of 811 s1gnif1ecnt faulte has not 
boun Gst8b11shcd, although tho zones within which significant 
fnult~ng mny be found nro referred to in tho text. 

The gcology of the Gree consists of metamorphic rocks ·of 
probr-.blo Ordovicir.n r.go, intruded by grani tie romks of three . 
differont agos. Tho present reli'J! r:nd topogrnphy ore lo.rgely 
contingent on block fculting Dssoointedwith tho Kosciusko uplift 
in L~to Tcrti~ry time. 

A. METAMORPHIC ROCKS. , 

Tho metnmorphic rocks oceur mn1nly 1n tho west~rn helt of 
tho oroa and outcrc;>p olong the tunnol 11no in nnrl"OW bol'ts botvvoen 
intrusive granito, Thoy have not becn oxnm1ncd nlong the l~no (j)f 
tho tunnel, 'but reeonnr.lissnnce work to the south indic8te~ thr:.t 
the princiPDl rock types 0.1"0 qunrtzite nnd phyl11te~ lu .m.~st places 
tho metmnorph1os strike [:pprox1mr.:~cly north ~nd aoutn ond aro 
.vert1c~1 or dip very stQoplY' to the west. Intrusive ~ontC\9:ts , 
betwQen mc.:tnmorphics nnd grr..nitic rocks [~ro not well dof1nod but 
consist of [;\ zone 1n which grnni to zrf..ldus through pc.rtly diges'tcd 
mnteri8l into metamorphic rock. 

Engineoring problems encountered 1n tho metamorphics will 
nrisc mninly from their lock of a.U....Q..na1b-i:..o.d c.oho.Q.1on, porticul::1rly 
ner,r the sur.f;.~lcO. rrhe less compe;tcnt phy'llitio beds ldll.probnbly 
bo buckled nnd isoclinally folded in mcny pleces nnd tho quartzite 
will probably bo closely jointed in moat plnoes and overthrust 
faulted or extensively shattered in others. The stoop dip of the 

.. beds 1s 0 distinct o.dvantage, Gnd both typca, pnrticulnrly tho 
quartzite, should hold fairly weJ,.l under dcop cover. 'rho por- . 
centDge of quartzite in the metnmorphics o.long the tunnel line is 
not known but exposures to tho south suggest it mr~ bo opproximetely , 
50 per oont. ~ ...... ,.~,m:,;r ,d1l!'~6"$.rCl/e 7'0 aVD .. Q /Arco.-?PII!'Tenr.sT,qPTe; /-v CO ___ TA'Vcr/~ s/..-v<:e 

'A~ r~""e/ ~~ /,.,$' a .......... A"~.c;_c:c.;~/y ArO~/?,?~/7£.? TA~ .srAr/A'fII! q,e .r.tft~ ~~74---b;4~S 
B. ~OUS ROCKS, . 

. Gro.nitio rocks occupy tho gron.tor pert of tho crOel ,pnrt-
1cul~rly on the cestern side. Tho principnl intrusion is tho 
Berridnlo bo.tholith of Devonian r:go, which occupios most of the 
o.reo. cnst of the Goehi r:nd outcrops Gg~in on the west nonr 
KhcncobCln. Tho rook is typicnlly n. mnss1ve biotite hornblondo 
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granite. Along the Upper Snowy, the rook shows 1neipient gneissic 
foliation which becomes more apparent with increased altitude and 
to the west, and in the vicinity of the main divide, the rock be­
comes a gneiss. 

Dr. ~.R. Brown~, of Sydney University, believes that this 
gneiss represents an older Silurian intrusive which has been 
intruded and partly digested by the Berridale granite and that 
much of the gneissic foliation in the Berr1da~e granite, between 
Jindabyne and the main divide, is due to the Incorporation of 

, Siluri'an gneiss. This is a logioal explanation of the transition 
into gneiss but at leQst some of the incipient gneiss1c follation 
in the Berridale granite may be rcfurred to a zone in the granite 
ncar its contact with metamorphic roclcs. ;rho number and size of 
metamorphic fragments included in the granite and the occurrenoe 
of gold on tho Kosc iuslro block Buggest that, the roof of the bnth­
olith has not long been removed from this area. 

A norrow meridionol belt of mutamorphios occurs along the, 
main divide in the rogion of Kosciusko, nnd appears to hove been 
an inclusion or "screen" within tho Silurian gneiss. Thls belt 
appears to pinch out to the north before the tunnel line is reached. 

Considerable cornpl~xity is expected 1n the granites wost 
of tho Gcchi. Dr ... Browne has identified a mioaoeous Ordovician 
granite south of the tunnel line cnd detailed work olong the tunnel 
mr::y th8rcforo reveal the presoncQ of the three gran1t1c types. ·The 
Khancoban granite and tho porphyritic granite neor Bogong Creek 
appear to be the Borridolc type, but granite'betweon the Bogong ond 
the Goehi Gppenrs strongly gneissiC ond similar to the Silurian 
gneiss .. 

The gncis~ will probcbly have closer jointing than the 
massive granite [,nd may, thereforc, yiold more water and not str.md 
Cll' well, p firt ic ul~rly n8nr the BurfClce. 'rho cont act s betwe,en the 
igneous rocks themsolvGs will probably be assimilation contacts, 
and hr.vo no oi'i\;ct on engi nee ring works, npnrt from providing vcry 
hard rock. Driving costs in granite nnd in gneissiC gran ito should 
be much t118 s[.me, [\1 thou,gh the gneissiC gran1 te will shatter more 
readily. Driving costs in the motnmorphics should be lower, but 
this must be offset ng~inst ndditionc.l lining required. 

The work of tho Victorinn Electricity Commission on tho 
Kiowa hydro-electric soheme in Viotoria is of oonsiderable interest 
as geologicnl conditions there: nnd along tho Murray tunnel ,have 
many similarities~ The No. 3 tunnel at Kiewn wne constructed, 
purtly in gneiss but mainly in Devonian9ranodiorite whioh is 
massive and jointed like the Berridole granite. The remain1ng 
five tunnels, yet to be construoted, will lie mainly in n gneiss 
which, althougr, c": ('.ifferertorigin, is probably comparable w1th' 
the Geehi gneiss as regr~rds the clee er and more oomplex joint 
pattern. 

C. STRUCTURAL GEOLQ[Xo 

The major structural featuros of the,ares'oonsist of block 
faulting and are referable to the KosciuskO upl1ft. The general 
pict"'),re, suggested by the reconnaissance, is well illustrated in 
the section on Plnte 2e The high country on nnd to the east o~ 
the main divide, is n horst bounded on thew~~~ by st'ep fnults, 'ln 
the vicinity of the Geehi and Bogong valleys,~on the east by 
warping and faulting west of the,Snowy-Eucumbene Junction., Traces 
of the uplifted Tortiary peneplnin can be seen on the ,Kosolusko 
block and remnants of this some surface will probably be 'found on 
the faulted block bet~cen the Geahl end the £ongong. 



Evidence of smaller stop faults c o.n be soen in aerial 
photographs of' the main Kosciusko block and of tho cou.ntry west of 
the GoehL Furthennoro tho zones of major fClulting probo.blbl conto.in 
o number of fo.ul t._: zones clong v;rhich movement has taken place. 

Dr" It:R~ Browno h2.8 pointed out probable step faults on tho 
eastern sido o:t the block J along the Kosoiusko Rond c:bove the 
Thredbo River", These have not been traced nor·th of the Snowy River 
nnd it seems likely that the main structure bou~!ing the block to 
tho east is a '::arp olong which h'reguloI' step fault ing has occurrede 

Older structural :Lootures will also be found, particularly 
in the metamorphj.c S;l and s orne of the fo.ul t s ident ified on aerial 
photographs may bo older slleGrs ncd not normal f[lults 6 On the 
Kosciusko block~ a north e['storly structllrol control is apparent 
in the parallel valleys of thG 'rhredbo p the Upper Snowty and in 
the series of velleys [llong tho Kosciusko road" There is somo 

evidence of block fculting Glong tho Thredbo and a suggestion of 
the same along tho Upper Sn01Jvjtl This mny ropresent an early trend 
of' Tertinry faulting" on vV'hich the lc:tor. meridional f'nulting was' 
superimposed." Rowove r~ other st ructuro.J..· influencos mo.y be involved 
and detailed work is needed along the Upper Snowy to establish . 
whother or not faulting h28 token plnco Q 

A~ MURRAY TUliNEL P2.0JECT, .""_ .... ___ .,." .•• "' __ M.'._' ...... _ ................ -.·--. ...... _ .... 

(1) GOQ.Q.r.n1o ~Thc proposed pr'essure tunnels fX'om the J:.~c.ndnbyne 
storage west to Swampy PIoi.ns Oreek will be Dpproximn-GolY 29. mi.les 
long.; Approxim[~tely 26'miJ_'..::s lv'ill tr[,vol'sG gNmitic rocks nnd tho 
remoining ~miles will 1.io in motomorpiJ.ics Q 

Tho principol problLums in the engineorIng geology orG 
ccnsidGred to be -

(0) Driving and rnc:.intcining the tunnel in -\venk or shnttcrod rock ... 

(b) Oon1~rolling the 1nfloyv of vmter during const:r-uotion" 

(c) Preventing leak::"ge of w[~t(;r from cortotn sections of the 
tunnel when in opero.t ion", 

(d) Precautions fr'om dGmDgo to works Clnd tunnel by seismic 
o.ativity" 

Timese problems DI'O too. lorge:; ext ent in tor, ... dopendent and,' 
vvill only be encountorod over certDin suctions of' the tu.nnel line, 
depending on t~ typo of rock p the type and extent. Crt ftwctul"ing 
in the rock, .~ rej.ni'Clll [md tho pos1'cion of the tunnel relative 
to the surface ond to the vvCl.ter tcbl()" The first three E;::;r'oblcms 
may involve grouting '2nd/or lining ln some socti ODS of' the tunnel .. 
The fourth problom does not oppoClr important as so tar there is no 
evidence to suggcG?t that signific;:mt (j~lrthq'L~.f~kes nre 11lwly to 
occur'.) 

Dr'iving end mc:.intniaing tll.e tunnol in gronitic rocks' 
appears to IJe [1 str::-,iu;htfor~vDr~ minir~g, oDorC'.~~on a,~d" li~tle lini~g 
should be requ'rcd, unless 1t 18 neoaea ~o reduce rrlctl0n to n 
minimum ~~cn tho tunnel i8 in oporRtioDb Sections of the tunnel 
in which difficulties mDy bo encountered are -

i.<: Where the tunnel. LLes in the zone o:f surio.co weathering. 
abo7e tho water' table where much of the rock 1s :friable 
ond will nead supporto 
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iLl In tho irrn1l.odj_cto v~Lcinity of' mo.jor fault zones vvhoro 
support may bo nocossCtry and where inflow of wo.ter will 
incroc.so~ 

'iiL';lhero tho t unnol tri.:rve rsos rock which 11es Dol ow;; 'but. 
close to the wo.ter table where inflow of wnt8r from 
joint and J:I'Clcture plones is likely to r(3nch n maxiT!l:tJ~t).;, 

iVe Sections which have backs of 2,000 feet or more whore 
tho inc1'088e in tmnpernture will be considorcblo nnd 
vontilo.tion probloms wilT become greeter, 

The,:]>] romo.l'l{:s cpplJr equally to tunnol constructlon within 
metamorphics or gro.nito but a higher percento.go of lining cnn bo 
anticipnted in the metnmorphics sinco up to 50 per cent of tho 
rocks may cOl~sist vi' relo.tivol~l incompetent strnto. o.nd much of 
this moy requi.ro permanent support", Pending more detail on the 
rocks. and their structures it is suggostod that allowance bo 
mnde in tl1.e pre1iminc.ry ostimatos for lining 811. of tho motn­
morphic rock:s travorsod by tho tunnol.~ 

(a) Sno1ivy" Rhrer to GObIn. River - From tho intake at the oastern 
cnd. thotiii;nol -0"111 lie I'o-granitic rock for about "17 miles to 
tho Gcchi VCtlloy,) Prom tho int nkc it vvill t rClverso Q mcr'idiobt.tl 
.sono of vwrping Dnd fOlllting possibly some miles in length before 
peDetr8ting tho rock underlying the moin Kosoiusko blooke The 
tunnel ffic\Y not require st:.pport in tho warpod zono.~ npart :f.'rom 
soctionslying ... -: the wOD.thered zone or Dcross major' frnctnros> 
but in£'10"0" of W8tCI' mL1Jr be relDttvoly high~ Tho tunnel passes' . 
somo 9("0 feot bolow the Snowy River and shOUld,. thereforc" rcc'eivlJ 
no welter fr'om that sourco, but the suggested fo.ult [liong the 
Snowy Y::loy needs invGstigationa Wost of the Snowy Rivop tho· 
tunnol ntt ::;.in8 bc~cks of up to 3 s 000 f:)ct end much of" tl1.%.s sect 10'0. 
should provo relnti ITely cry () Howover 1 ground tempoI'atoros \111.11 
bo high rmd vent ilr.t ion ,r;.~.ybo difficult.. Tho grCtni tic x'ocks 
will become more gnc:issic tOWL~~I'c1s the west nnd. will ovont.ually 
grado into gneiss with stronE; fo1iQtion ond n closer systom of 
jointing~ ~ntor may therofore iocreose noticoably DB tho Geehi 
volloy is npproc~checL, D;}Tkes will bo found part icu1:nrly in the 
more me.ssivG gl'cmite tovlGI'dstho eCtst but thos.o ore -only .1.:Lkely 
to cause diffioulty in or DOCtr the zone of woothor1ng~ 

(b) g~=L.B.ix2I:_toJ2.Qg.Qn1L.9r..ge~ - ~t 1?-8s not Doo'n de~ido~l :W~OthCI' 
the tunnel is to pnss under the Goeh1. L(.l.Ver or emor'~o ~n tue Gooh:\. 
volley, but in eitheI' CeeSO this DI'ea is G critical one and detotlod. 
geological mnpping vl111 be necossQry before tho best position for 
the tunnel cen bo docided" l"fajor normal faulting is expected is 
both tho Geehi and Bogong \Tnlleys end in both plQCOS t11e1"'e wi:U 
probably bo more thcm one t'oult zonCLo 

Tho Geehi River dOGS not Cl.ppoDr t () occupy 0 fault zone wb.ero 
the tunncn intersccts it; but mDjor i'QuIts may lie [llang the 
granite contnct to tho west or in tho gnoissic granite .to tho castQ 
VVest of the Geehi tho 'Gunnel will pClssfrom gneissiC gro.n:tte into 
m~tamorphic rocks nc ::'08S a f [H.11 ted.~:cont nct which wi 11 p~ob c.b1r _ 
Y:lOld wnter cmd requlro supporto Tho metamorphic belt 1.S ~ilN11HltJ ly<?PoGJ7/?c.-/P 
n mile !Jet,*.ul'l~d" ~_ftd.c u Ilt.3..!' i.n Yvidth" but the tunnel hos ove:r ~()OO 
feet of bncks in this section [md, tho rocks shou~d. stan,,~ f'eirly 
well" :d1nrther wost f the tunnel trnversos nppr"oxlmatcly ~ miles of' 
grnnitic rock when peturns into motamorphics about/t miles from 
the Bogong surge tnnk, The grelnit 10 rocl{ will prObflbly be similar 
to thnt oncountcrcd~ the Geehi - gneissiC and closely jointed -
flnd somo soctions l118Y ref!u' .. ro support towards the ViTestG~n mnrgin" 
Tho remcindor of the tunnel onst of the Bongong y inc.lu.dlng the 
surge tf';nk; lic::s in ph;}tl1ite and qunrtzite" The geology of tho 
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Bogong velley will o0cd to be mapped in detail beroro the boet 
position of these works is decided cnd ~t this stage it is wise 
to assume thr.:t all v/ill requ::.re lining ror support and to prevent 
leakage rrom the tunneL· 

An exnminntion of tho quertzites vvill clso be necessary to 
determine whnt vnrintions in porosity mny be expected in the rook. 
The degre(} or silicifjcntion i.s probe.bly b;!.G'1, but ir some sandy 
beds [;re only pi.1rtic·.lly silicified they mny function as acquifors 
nnd yield water when exposed in the tunnelc 

(c1 BOB'onJL9.Fc_?.~ .to._9Jwmp ... y' Pla~ns ~~y~::.Eo - VVest or Bogong Creek 
the tunnel traverses nbout f:i miles of metamorphic rocks and thon 
returns into grnnite in which the rcmninder of tho works are s1t­
uatedo This scction lies Vlest of the major zones or normal 
rnul t ing nnd hns a IOViG r rainfo.ll then the sect ions to the e oat. 
The metamorphlcs ere likely to contain up to 50 per cent quartzite 
so that the tunnel will prob0.bly not hove t i) bo lined throughout •. 
The Khancobc.n grcni to is massive cnd etppOClrs similer to the 
Berridnle granite found e~st of the main divide& No lining should 
be necesscry in this rock, although it would be advisable to. 
allow ror lining the surgotank nnd tunnel to the west of it pending 
a detailed exeminnt10n of the Greco 

Evidence provided by the No" 3 Tunnol at Kiewa ond by under­
ground workings in grr:ni to nnd motnmorpllic rocks suggests that with 
the excoption of,3 or 4 short sections, the inrlow of water ipto 
the Murrc~y Tunnel will not be suf'f'ictent 'to hcmper construction. 
Tho KiG'vvo. tunnol is tbout 1 miles j.n length and is construoted in 
crro.nodirito lying within D high rainfnll beltc Water seepage 
during construct inn wos ndequotely handled by 2 small ·Worthington 
Pumps with :::\ throe inch dolivery" l!'urthermorc" the grenter port 
of tho tunnel is unlined nnd has stood sntisfnctorily for, 2 years. 

On tho othor hc.nd 'iVhorc many miles of tunnel nre to bo 80n­
structod without nn outlet l smnll seepages from rock fra~turoB 
will nggregote into 0. ~/9 ~4-~~oe'rQQ/~ jI;~---

',/;A'~ .v ;-;; .6 t"' 

It is not possible too st imnto tho qunnt i ty of' water .... invol,..ed, 
but it is suggested tho.t usoful data mClY be found in te.chnical 
Ii ternturc.:: ClOd an oxnminr.:t ion of nny existing underground workings 
in the Kosc iusleo or ndjourning \~S might be of value. . 

The critical sections along the proposed Murray ~unnel aro 
believed to be 

(1) Under the Geehi Vo.lleYG 

(2) Through tho we; '.'1. 'zont) west of the intake. 

Relatively high Vv'f'.tor flow mby also be expected ~n the met~-' 
morphics immediately ec~st of the Bogong", 

It is not possible to estimette the rate' at which writer may 
enter the tunnel in any of these sections, but none of them 1s 
for from the surface and it is vory difficult to envisage on inflow 
(te JIS:er) which could not be handled by pumpsC'. 

Significant loss of wat8r from the tunnel during oponlltion 
could only take ploce in shattered or wecthercd zones compo.ratively 
close to the suri[tce, wher'e tho hydrost8tic he:.1dof the metooric 
wettcr would be less thnn thnt 'Of the wnter in 'the pres·sure tunnel 
itselfo Such zl1nos must obviously be lined to support .the'rock 
os well as to Ci'·nsorvo tho 'vJo.ter, but· they should constitute a 
very smell proport i r~n elf the tot al wQrka 
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This schon,o involvc~~~l':'l::"oe doms, approximately 9 milcs of' 
tunnol, [:nd botwoon 50 ~'60 milos of v7c,tcr raco to bo con­
structed mainly within the wntcr shed of the Snowy River above 
its confluence with tho Eu.cu.mbonoo:; ~.vith tho exception of some 
milos of vwtcr rc:ce 1 811 of these works will lie in groni te within 
tho Kosciusko fGult biliock~ The proposed location of dams and 
tunnel linos is shown rn Plote 1~ 

" WATER RACE.§ -' 

Four water races hCVQ beon proposed to deliver additional 
water to storC'l8e arODS" Three rt;\CC~;f discharge into the Spencer's 
Creek storagc Gnd (lne roce delivers wcter from the Gungahlin River 
into tho Disgers Creck storaee~ All of these races will lie in 
grnnite nr gneissiC grnnite with the exception of short sections 
of the Kosciusko racG, which may trcNcrse !i1etmnorphics near M.ount 
Kosciusko itselfc 

With the oxception of the GungolU1n rocs, 0.11 will lie 
entirely above the lower limit of Pleistocene glaciation and only 
portions of tho race linos will traverse massive outcrops in 
which nn unlinod race could be maintc.ined~ Considerable sections 
of onch rnce will l1['.vo to be constru,ctod in'the doep mnntle of 
surfnco wonthering, which occurs on most of tho slopes in this 
l'ugi,'n" rhis surfc.ce nwntle consists of soil:;- boulders nnd deeply 
YJC.C',thor13d rock motorir::l ".nd j.s likely to be Q'Vor 20 feet in thick­
ness~ pcrticulnrly on tho lawor slopes of glaciated valleys. The 
depth ol the Z(lno is dependent on to:e.:··c:in nnd conditions of wcnthc~ 
ing rc:thcr thc:n on rock type, but it is likely to be l~ss over· 
motamorphic~ than over grnnitoo 

Fluming w()uld be neCGSSt~ry in thoso nrens to ovoid lqss of 
·.liJt1tel' into the su~17nce mnterinl ClOd loss of the race by ground 
slipso Furthermore tho oycrfloiiii flJ.:.~om flumes during flood periods 
may have to b0 controllod to prCv0nt scouring of the unconsc11d~0d 
matoric:l supporttne the flume~, ' " 

Afield inve st igcrt i0n of the race lino s hr.:~s not boen made but 
a study of the nir photogrc:phs suggests thct between holf "nnd three-
quarters of eGch rCtCO mny need to be flumed o . 

'rho Gungat·;11.n rCice will lie entirely in [!,ranite and although, 
the depth of surfnco \,Ienthcring should be less than that encount­
ered nlong the other roces, somo sectionslf particularly toward 
tho intake Gnd~ wi 11 probnbly have to be flumed¢ 

,~, 

, . 

(n) SPENOER'S CREEK DAM SrrE" 

A retaining wall of 150 t.o 200 i'cot in height is required in 
Sponcer's Creek to provide st oragE; tn t'tl.e mature valley~ at the 
head of the Creek" The only suitablo sit('.)s for this dam' lio half 
to ono'milo downstream ffom Spenccr'~ Crack br1dge, .toward th6 
lower end of the glaciatod vGlley beforo tho crcck falls away: 
into a gorge tract lending to th~ Snowy Rivero The basemont rock 
at tho site consists 6ntiroly of granite 9 with a vnrying degreq 
of gneissiC foliction, cnd this Yvill provide suitable foundc.tions 
v/hen the frosh rock is re['.ched 6 Tho system of. joints in the 
granite should presont no unusual problema ond inoludcs two major 
steeply inclined plenes, one 8pproxim:J.tuJ.y normc:l to ·nnd the other 
parallel with tho retaining wall! Gnd ~ 10s8, pronounced plene 
dipping f'l::ltly at nbQut 10 to tLle hOl~:Lzontnlo . 
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However, the bro~d cross section of the valley' and the eon­
sider0b1e depth of scrce and wecthcred m~terin1 are costly dis­
advnntc.gcs but these conditions pertnin over the whole of tho bro~d 
glaciated valley bctwecnthc road nnd the upper cnd of the gorge cnd 
cannot, therefore, be avoided if storage over the upper portion of 
the vnl1ey is required. 

A more precise locction for the retaining wall can bo decided 
when the topographical survey is comp1ote and the required height 
of the wall established. A progrnmme of drilling Cnn then be 
p1~nncd Gt one or more sites to ostab1ish tho thickness of 
f1uvog1r:ci~1 mr:terir;l nnd wCC'.thered rock rm the slopes and across 
the broc:d vr.:11ay floor. 

Supplics of ~nd ~nd agtregnto for a oonoreto oonstruction 
could best be obtcined by crushing nnd sizing soleoted fr~h 
grnnite. Supplies of materinl for the oonstruction of an earth 
dam would prove more diffieu1t nnd would require special invest­
idation. 

Access to tho Spencer' s Cr'..:·~k si'to is provided by tho prosent 
KOSCiusko Rond. 

(b) mER'S CRT5EK DAM SI~E. 

A retaining wall approximately 60 feot in height is required 
Dcross the Snowy River in the' vicinity of Pipcr's Creek. A 
sui tr.blo site wns found on the Snowy about *' mile downstream 
from tho mouth of Piper's Crook. A1t0rnntive sites could be 
found in tho gorge nbout 1 mile further dov-{Ostream, but theso 
would provide smnller storngc for the snme,height of wall. 

'rh0 site li,os entirely in arGn1te, some of which shows 
inc ip ient gneissiC foli nt ion. The joint system is comp£,rab1e 
with thnt noted at Spencer's CreGk and should not give risc to 
unusuc:l problems in lerkr.ge. 'rho dGpth 01' wonthering could not 
be obt~ined but it is estimGted nt loss then 20 feet on the 
lower slopes on either side of the river, but 'weathering may be 
deeper upwnrd of 40 feet nbovc river level. ~he distance between 
the 60 ft. contours on either sido of the river is estimated to 
be approximately 500 feet. 

However, there is some regional evidenee to suggest faulting 
along the Snowy V r,lloy nnd n det nilod investignt 10n will be nec­
essflry to decide whether thero are fc~ults nt the dam site and if 
so their effect on the cnnstruction. 

Limited supplies of sond nnd ce~rcaate could be obtained 
from flats and terraces upstream from the site and oggregate from 
this source could be nu~,cnted by crushing fresh, massive graniteo 
Supplies of river s~nd would be inodequcte and of doubtful quolit~T 
since it is almost entirely derived from gronite nnd crushed granitu 
would probably provide a more rcliohle nnd less weathered pro~uct~ 
Access to the dam site would involve oonstruction of 4 to 5 miles' 
o~ road, of which about one mile would lie in rugged country ad­
joining the Snowy River. 

( c ) DIGGER "S CREEK §.ru. 

A third dam: ... approximately 60 toet high, is required ncross 
the Snowy ncc.r tho mouth of Digger's Creck. A suitnble si~e was 
examined approximately 1 mile below the mouth of Disger's Creek. 
This lies nt the hend of a gorge tract and would provide maximum 
storage over the flnts lying immodicte'l.y upstreal110 Alternative, 
nnd possibly bettor engineering sites lie further downstream 
but storage would be lost unless the height of wall were 
inc rer.scd$ 
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Th~ sit0 and stor~C0 aren lie in medium grained granite which 
bears only "t .. :'<::C es of gnoi ssic feliat 10no Drillints will be required 
to est:'~blish tho depth of' ViToathering<1 This should be about 10 feet 
for the lo:;,'or 20 to 30 foot on both north nnd south banks but~ the 
zone of weo.thering will probrtbly be much deepor "~,,,,,,,,,~,,c this levol, 
p~rticulnrly on the southern bank~ A retainine wall 60 feet hieh 
constructed on this sito would be approximaUoly 500 feet in length 
2nd would impound wat~r for Clpproximatoly -i mile upstrerun, to 
within ~ mile of the mouth of Diggor1s Creek~ Faulting may have 
token place along the Snowy VaJ.le~r but the possible fault zone 
lies north of the river; r.:e;Clinst tho northern escarpment of tho 
valloys and should therefore have little or no effect upon the 
stability of the siteD 

The position rue~rdine supplios of aggrogate and sand is 
approximately the same as that at the Piper's Creck site described 
above e Access to the Dic~~er's Crook site would entail n rond 1'rom 
the Hotel Kosciusko to the dem sito - a distance of approximately 
6 miles with a fnll of approximately 1,200 feoto 

:,0..,. TUNNELS I, 
'. -----

A tunnel is to b0 constructod from tho main storage at 
Spencer's Cre~k for approximately 5 miles to the valley or Pipor's 
Creuk whore 8 powor station will be installed~ The tunnel will lie 
in jointed gr::,nite in which dykes of di.orite and nplitc and 
inclusions of metamorphic rocks will probably bo encountered. A 
study of the nori81 photogro..phs sugGests that at least one minor 

'fault crosses the line of the tunnel, but ther~ is no evidonce to 
suCgost that major faults will be encounterodo 

Topogrnphical plnns and scctions of the proposed tunnel line 
ilr'o not Y'ot nV[lilc:b:~.o but tho tunnel will have backs ranging from 
8bout 200 to 800 feot.; Linl.nc will be necos8ary r.lt the intoke and 
outlet ends of tho tunnol and short scctions of lining may be 
rcquired for support through fault zones but in general tho rock 
should drive and stclnel very sCltisfactorilyv WClter will be en­
counter'cd in drivinG the tunnel but the qunnt ity should be small 
and compnroble with thct encountered'in d~iving the No.3 tunnel 
at the Kiewn project in VictoriD~ 

(b) PIPER_'.LQ..~EEK 'rlD'!~~1o 

A secon~ tunnel about 3t ml~88 lone is proposed from Piper's 
to Di[1Ber's Cre,.::k to c~elivor wnter to Cc second p01i/er stat10n near 
the mouth of Dic[;;er l s Creek!) The tunnel will lie entirely 1n 
groni tc and, from an engi neering point of view l' .should be veI7 , 
similrlr to the Spencer's Croek tunne1r., No .f'o.ults have so:fbr been 
locntcd nlone the line of' tunnoJ.. but some minor fractures are to 
be expected o In general, tho tunnol will ho..~e less bocks than 
tho Spencer's Crede one nnd may thereforE) make more woter during 
constructiono Lining should bo required only Qt intake ond outlot 

'" nnd whoro the tunnel lin~ lios closo to tho surfncer. 

V" FUTURE GEOLOGICAL TNVESTIGATIONS o __ ..... ,_" ......... _ .•• :u ...... , ... .t~, • .. "'-.... ~ ........ .I..... .•.•.. . .... ,~'. · ....... l . .r\'!I.·.,' .. • ... I'~._ 

If a detf.'.iled investigntion of the combined projects is 
l"oquirc.ds- a Geologic81 suryey of tho country' botween the Snowy 
and Murrny Riyers Vvill bo essontia.L '1'his could be carried out 
in donjunction with 8 detailod topoe;ro.phicnl survey of the ar~a. 
A goological plan of the whole ~re[l should bl: compiled on a ecale 
of i inch = 1 mile, to provide [\ regional pie: 'jure g and more 
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detailed plrms on pcrpnps 500' ;; 1 tI will be re'quircd olone tho 
lines o~ the vc,rious tunnels cnd water rr:tcca. Sites for dcms 
or other su~aoe works, selected with rcf6rence to the regional 
nnd detailed geologicol plans, should be mapped in greator deteil 
on a so ale of 50' sr 1". 

The projeotion of geologiool contaots, dykes ond structural 
feotur·os from the surface to the tunnel 1in0s below will be very 
diffioult where the books oro hiZh, and exploratory drill holes 
may be required ahend of tunnel construotion whero' tho features 
involved nre of' sufficiont importance. Exploratory shafts nnd 
edits may also be advisablo in critioal soctions, particularly in 
the gn01ss at the Gooh1 and 1n the met amorth1os at tho Bogong. . 
'rhlJso could provide dofini to evidence on the flow of ground Viater 
and on tho need for support in the final tunnel. 

Canberra,!. 
23.12.46. 

411~ 
. (L.O. NOAKES) 

GeoloGist. 
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