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I. SUMIARY

1+ A gecleogical rsccanaissance has beepn made of portion of the
Kosciusko area and s preiiminary geolcglcal plan compiled
from gir photograephs and field ok servations,

2, The geology of the area copnists of Crdovician metamorphics
intruded by granite and gneissic granite. The present top-
ography is largely the result of uplift and bleock faulting
in late Tertiary Hiue.

3, Only the east rray tunnel could
be inspecied ion ¢f alr phcto-
grapns indica s of the tunnel

K]

will lie in me ‘26 miles in

granitic rocks

L. The principal prcblems in engineering geclogy are discussed,
and the ccucliueic achied thet, altho LPh there are at least
two critical sect e tunnel line, there appear to
be no reagonswhy 21d not be constructed and
maintaine”

sidered likely
5tr\‘tv uiu!’l, but
further invest~

5. The water prudblem i
dj’lut lTL..L,u s.f 11&'3.
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igation is sugges:
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ro-electric scheme on the Upper
sred, The fouvsr water races and
11 be ccstly undertakings, bt

Sn;vv RLV r &
b
dams and the tunnels hould

tha dam on Spencs:
construction of the
DI‘\JS t n unuswal p“@

7. A progromme for detailed investigation of the projects is
suggsestaed.
I1.

In October, 194&, the Dopartment of JTorks and Housing
requested that agxb;lﬂlnusy 9e 7o el s_;gctlnn be made of
proposed hydro-clec C he Kosoiuske area, Sinece
very 1;*t’e gecloegical n;nn‘ng besn PCIL&L%TJ carried out
in the arca, only a wvssonnoissance ceould be attempted in the few

weeks available Lfeor the work.

A preil ogical plan was first prepared from
aerial photog : tempts made to check its accuracy in the
field, Mess SRR Dimmick and Smith spent 10 days during Novemper
on a reccnnaissancce of the western arca and llessrs, Noakes and
Gardner made n LJre:;.i:n.lna“w investigaticn of the proposed sites

hc Kosciuske arcid, Unforiunately, both
fleld parties WG“Q hqnﬁ poped by unssascnablic weather, floods
and snow, and cnly thc '13551; ond western ond of the prceposed
Murray tunnel line could bo inspectiocd, Howoverp, the combired

for dams and tunnels Iin
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field work allowcd & more accuratc intcrpretation of the ecrial
photographs to bc madc ond preliminary geological plan was revised.
Geological inform:tion was then supcrimposed onto 2 topographical
plan of the arce and onto a scction of the proposcd tunncl pros
vided by the Department of Works and Housing (Plates 1 and 2.)

In Dccember, a short visit was made to the Kiewa Hydro-
cleéctric projcect in Vietoria to somparc geologleal conditions thore
with those of the Kosciusko arca and thanks arc extended to Mr.
Lang and lr, Condon of the Statc Rivers and Voker Supply Commission
for arranging the inspection, Whe writcr wishes to acknowledge the
co-operetion and assistance of Measrs, Dimmick, Smith and Gardncr
in the field and orficc work and to thonk Dr, W,R. Browne of tho
University of Sydncy for helpful discussions on the geology of the
arch,

III. GENERAL GEOLOGY,

Tho, geology of the crca between tho Snowy and the Murray
Rivers has becen covcrced partly by rceohnaissance and partly by a
study of aerial photogrophs, Plato 1 is, thercfore, o recconnoiss-
ance plnn and may bo subject to oonsiderable nlteration. However,
the suggestcd gecologlonl boundaries along the tunncl line are
balioved to bc fairly accurate and no major altcrations are ant-
icipatcd. Tho actucl position of all signifieznt faoults has not
been cstablished, although the zonea within which significant
faulting may be found are rceferrcd to in the text,

The geology of the crce consists of metamorphic rocks ‘of
probrble Ordoviecian ege, intruded by granitie roecks of three
diffcront cges, The present rclicf ond topography arc largely
contingent on block foulting assoocictcd with the Koseciusko uplirft
in Late Tertiory time,

A, HETAMORPHIC ROCKS.

The metamorphic rocks oceur mainly in tho western helf of
tho arca and outcrop clong the tunnel line in narrow bolta betwoen
intrusive granito, They have not beccn oxamined along the line of
the tunncl, but reconnaissance work to the south indicates thet
the principnl rock typca arc quartzite and phyllite, In mgst places
the metamorphics strike approximately north apnd south and are

.verticdl or dip very stccply to the west, Intrusive contocts

betwoch metamorphics and gronitic rocks aro not well definod but
consist of o zonc in which granmite zrades through partly digested
material into mctamorphie rock. ‘

Engincering problems encountcred in the metamorphics will
arisc mainly from thcoir lack of sirongth_cnd _eohesion, particularly
necr the surfioco, The less compcectent phyllitic beds will probably
be bucklcd and isoclinally folded in many plrecs and the quartzite
will prodably be closely Jjointcd in most plaecs and overthrust
faultcd or oxtensively shattcrcd in othcrs, Thc steop dip of the
beds is o distinct advantage, and both types, particularly the
quortzitc, should hold fairly well under dcep cover, Tho per=-
contage of quartzite in the mctamorphics along the tunnel linc is
not known but cxposures to thc south suggest 1t may bo approximately
50 pCT OGNt . 7 wilnor Se poss/ofe 7o avord ~AcormPEremy STRARTG I CONFTAIC 7O SrEE
ghe Tonne/l lme /ws cmpmOxiomc ey wvomrocnl TO THC STRIAC OF 7A€ rrpero e s

B. IGNEQUS ROCKS,

_ Granitio rocks occupy thc greatcr prrt of the aroa poarte
jculsrly on the castern side, Tho principal intrusion is tho
Berridnlo batholith of Devonicn age, which occupics most of tho
aren east of the Goehi r~nd ovterops ogrnin on the west noar
Khoncoban. The rock is typically a massive biotite hornblendo




-3

granite., Along the Upper Snowy, the rook shows ineipient 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. Browne, of Sydney University, believes that this
gneiss represents an older 8ilurian intrusive which has been
intruded and partly digested by the Berridale granite and that
much of the gneissic foliation in the Berridale granite, between
Jindabyne and the main divide, is due to the incorporation of
' 8ilurian gneiss., This is a logical explanation of the transition
into gneiss but at lecast somec of the incipient gneissic foliation
in the Berridale granitec may be referred to a zone in the granite
ncar its contact with mctamorphic rocks. The number and size of
metamorphic fragments included in the granite and the occurrence
of gold on thc Kosciusko block suggest that the roof of the bath-
olith has not long been removed from this area,

A narrow mcridionsl bclt of metamorphics occurs along the -
main divide in the rcgion of Kosciusko, and appears to have been
an inclusion or '"aecreen" within the Silurian gneiss. This belt
appears to pinch out to the north before the tunnel line is reachecd.

Considecrable complexity is expected in the granites wost
of thc Geehi. Dr. Browne has identified a micaccous Ordovician
granite south of the tunnel linc cnd dctailed work along the tunncl
mey therefore rcvecal the prescnee of the three granitic types. The
Khancoban granite and the porphyritic granite neor Bogong Crcek
appear to be the Berridale type, but granite between the Bogong and
the Geehi appears strongly gncissic and similar to the Silurian
gnelss,

The gneiss will probobly have ¢loser Jointing than the
massive granite ond may, thercfore, yiold more water and not stond
oo well, particularly ncar the surface, The contacts betweesn the
igneous rocks themsclves will probcbly be assimilation contacts,
and have no cfrfect on cnginecring works, apart {rom providing very
hard rock. Driving costs in granitc and in gneissic granite should
be much the sime, although the gneissic granite will shatter more
readily. Driving costs in the mctamorphics should be lower, but
this must be offset ngoinst additionzl lining required,

The work of the Victorian Electricity Commission on tho
Kiowa hydro-clectric scheme in Victoria is of considerable intercst
as gecological conditions therc and along the Murray tunnel have
many similarities. The No. 3 tunnel at Kiewa was constructed,
partly in gneiss but mainly in Devonian §ranodiorite which is
massive and jointed like the Berridale granite, The remaining
five tunncls, yet to be constructed, will lie mainly in a gneiss
which, although ¢ “ifferertorigin, is probably comparable with
the Geehl gneiss as regords the closcr and more complex joint

pattern.
C. STRUCTURAL GEOLOGY. .

The major structural features of the area oconsist of block
faulting ond are referable to the Kosciusko uplift. The general
pictire, suggestcd by the reconnaissance, is well illustrated in
the section on Plate 2. The high country on and to the east of
the main divide, is a horst bounded on the wegg} by step foults, in
the vieinity of the Geehi and Bogohg valleys,,on the east by
warping and faulting west of the -Snowy-Eucumbene Junction. Traces
of the uplifted Tcrtiary pcnoplain can be seen on the Kosckusko
block end rcmnonts of this some surface will probably be found on
the faulted block between the Geehi end the Bongong.
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Evidence of smaller stcp faults can be scen in aerial ,
photographs of the main Kesciusko block and of the country west of
the Geehi. Furthermore the zones of major faulting probablu contain
a number of fault: zones along which movement has taken place.

Dr. ®W.R, Brownc has pointed out probaklc step faults on the
ceastern side of the block, along the Kosciusko Road above the
Thredbo River, Thesc have not been traced north of thce Smowy River
and it seems likely that thce main structurc bourding thc bloek to
the east is a arp along which irregular step faulting has occurred.

Older structural featurcs will also be found, particularly
in the metamorphics,; and some of the faults identified on aerial
photographs may be oldcr shears and not normal faultss On the
Kosciusko block, o north ecuterly structural control is apparent
in the parallel valleys of the Thredbo, the Upper Snowdy and in

the series of velleys along the Kosciusko road, There is some
evidencec of block faulting along the Threcdbo and a suggestion of
the same along thc Upper Snowy/ This may rcprescnt an early trend
of Tertimry faulting;, on which the later, meridional faulting was
superimposcd, Howevcr, other structural 1n*luencos may be involved
and detailed work is nccded along the Upper Snowy to cstablish
whether or not faulting has token place,

IV. ENGINEERING GEOLOGY,

A, MURRAY TUNNEL PROJECT,

{1)_§g§“ als - The oPOpOSPd prcssure tunnels from the Jindabyne
storage wust to Swampy Plains Creck will be approximately 29 miles
long. Approximately Zﬁ'mi; will traverse granitic rocks and the
remaining %;m1*ec will 1ic in metamorphics.

The principal probiicms in the enginccring geolpgy are
censidercd to be ~

(2) Driving and mnainftaining the tunnel in weak or shaticred rocke
(b} Contreiling the inflow of water durwng construn+ionﬂ
(¢) FPreventing lcaknage of water from certa Jn sbctlons of the

uuunCL thﬂ in operation.

{a) Prceautions from dumage to works wnd tunnel by sclsmic
activity,

These probiems arc to o large cxtent inter-dependent and
will only be encountered over certain scctions of the tunnel linc,
depending on tgo type of rock, the type and exte nt.of fracturing
in the rock, & reinfall and the positicn of the tunnel relative
to the SUPLQCL and to the WDtG“ toble. The first three wroblems
may involve grouting end/or lining in some scctions of the tunnel.
The fourth problum doecs not appcar important as so far there is no
evidence to suggest that gignificant G'PBMQN“&ub are likecly to
ocCcur, :

o]

-

Driving cnd mointaining the tunnel in gronitic rocks
appears to be a Stf'l“ht;orw rd mining opcrotion agdglittle 11n1pg
should bc regu:red, unless it 1s needed to reduce friction to a
minimum when the tunnel is in operation. Scetions of the tunnel
in which difficultics may be cnccunterced are -

i, Where the tunncl lies in the zone of surfoce weathering.
above the water table where much of the rock is friable
and will necd support. \ '
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ii, In the immcdicte vie
support may be neces
incrcasca

inity of major fault zones whore
gary and where inflow of wabtsr will

‘1ii. ‘Where thce tunnel truverscs rock wihich 1les below, buk
close to the water taoble where inflow of watsr from
joint and fracture planes is likely to rcach a moaximgd,

iv. Sections which have backs of 2,000 feet or more whcre
the incrcase in temperature will be considercble and
ventilation probloms will become greater,

These remarks epply equally to tunnel construction within
metamorphics or granitc but a higher percentage of lining can bc
antic¢ipated ir the metamorphics since up to 50 per ccnt of the
rocks may consist of relatively incompetent strata and much of
this may requirc pcrmanent support., Pending more detail on the
rocks and their structurcs 1t is suggested that allowance be
made in the preliminery estimatces for lining all of the mcta-
morphic rocks travecrscd by the tunncl.

(2) Geology eof the Murray Tunnel.

(a) Snowy River to Geeshi River - From the intake at the eastern
e¢nd the tunnel will 1ic in graonitic rock for about 17 miles to
the Gechi Valley., From the inteke it will traversc a meridional
gone of warping and faulting possibly some milcs in length belore
penetrating the rock underlying the main Kosciusko bhlock, The
tunncl may not requirc support in the warped zonc, apart from
sccticns 1lying ©» the weathercd zong or across major fracturcs,
but inflow cf watcr may be relatively high. The tunnel passeés
somc 970 feet below the Snowy River and should, therefdre, receivce
no water from that scurce, but the suggcsted foault 2long the
Snowy V. .1lcy nccds investigation. West of the Snowy River fthe.
tunncl attains backs of up to 3,000 fecet and much of this section
should prove rcelatively ary . Howecver, ground temperoturcs will
be high and ventiletion ey be difficult. The granitie rocks
7ill becomc morc grncissic towards the west and will eventually
grade into gnciss with strong foliation cond a closer systom of
jointing. Watcr may thereforc increase ncoticcably as the Geehi
valley is approcchned. Dykes will be found particularly in the
more messive granite towardsthe east but these are ouly iikely
to causc difficulty in or near the zonc of weathtring,

(b) Geehi Rivor to Bogeng Crcek - It has not been deeide@ whethcﬁ
the tunnel is to pass under the Geehi River or emerge in the Gechl
valley, but in eithor case this arca 1s o criticalfpne and detailcd
geological mapping will be neccssary before the best position for
the tunnel can be decided. Major normal faulting is expected 1w
both the Gechi and Bogong vallcys and in both places there will

probably be morc than one faoult zonc.

The Geehi River docs not nppear to occupy a fault zone where
the tunnel intersccts it, but major faults may lie aleng the
granite contact to the west or in the gneissic granite .to the_c_ﬁastu
West of the Gcohi the tunncel will pass from gnceissic granilitc into
metamorphic rocks across o faulted contact which will probeably
yield watcr and rcequirc support. The metamorphic belt is pae%g#iyawkarﬁhé
0 Mile emwemmdommpdeedmed in width, but the tunnel has over 00%
feet of backs in this section and the rocks should smmggfairly
well. Harther west, the tunncl traverses approximately 2 m{les of
granitic rock then returns into mctamorphics abouttf_miles from
the Bogong surge tank. The granitic rock will probably be similar
to that encountcrced at the Geehi -~ gneilssic and closely jointed..»
and some scetions may recuire support towards the Weste?n margin.

The remainder of the tunncl east of the Bongong, including the
surge tank, lies in ohyllite and quortzite. The geology off the
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Bogong vallcy will nced to be mapped in detail beforc the best
position of thesc works is decided ond at this stage it is wide
to assumc that all will requ:ire lining for support and to prevent
leakage from the tunncl.

An cxamination of the quartzites will also be necessary to
determine what variations in porosity may be expected in the rook,
The dcgrec of silicification is probobly high, but if some eandy
beds nre nnly particlly silicified they may function as acquifors
and yield watcr when exposed in the tunnel,.

(c) Bogong Creck to Swompy Plains Bivex, - West of Bogong Crcek
the tunncl traverses cbout 13 miles of metamorphic rocks and thon
returns into gronite in which thc rcmainder of the works are sit-
uatcd. This scction lies west of the major zones of normal
faulting and has a lowcr rainfall than the sections to the east,
The metamorphics are likely to contain up to 50 per cent quartzite
so that the tunnel will probrbly not have to bo lined throughout, .
The Khancoban gronite is massive and appcecars similear to the
Berridnle granite found cost of the main divide. No lining should
be neecessary in this rock, although it would be advisable to . )
allow for lining the surgc. tank and tunncl to the west of it pending
a detailed exomination of the arca.

(3) SUMMARY OF WATER PROBLEMS,

Evidence provided by the No, 3 Tunncl at Kiewa and by under-
ground workings in gronitc and metamorphic rocks suggests that with
the exception of 3 or L short scctions, the inflow of water into
the Murrcy Tunnel wWill not be sufficicnt to hamper construction.
The Kiewa tunncl is about 41 milcs in lcngth and is constructed in
granodirite Lying within a2 high rainfall belt. #ater seepage
during constructinn was adequatcly handled by 2 small ‘Worthington
Pumps with o thrcc inch delivery, Furthermorc, the greater part
of the tunncl is unlined and has stood satisfactorily for 2 years,

On the other hond wherc many miles of tunnel are to be son-
structcd without an outlet, small secpages from rock fradturcs
will aggregote into a £Emw, covsiovraare £Ao ~ ' .
: %-ée/(/'/;vﬁr

It is not possible tc cstimate the quantity of water involed,
but it is suggested that usceful data may be found in technical
literature and an cxamination of any existing undergmound workings

in thcec Kosciusko or adjourning wemaks might be of value.
L 17t <34

The critical scctions along the proposed Murray tunnel are
belicved to be

(1) Under the Geehi Valley.
(2) Through the wc: ;¢ 'zonc west of the intake.

Relatively high watcr flow may also be ekpected in the met o~
morphics immedictely east of the Bogonge .

It is not possible to estimate the rate at which water may
enter the tunnel in any of these scctions, but none of them is
far from the surfoce and it is very difficult to envisage an inflow

(emeser) which could not be handlied by pumpse

Significaent loss of water from the tunnel during operation
could only take place in shattered or wecthered zones comparatively
close to the surface, where the hydrostatic head-of the metooric
water would bc less than that df the water in the pressure‘tunnel
i£self, Such zones wust obviocusly be lined to support the rock
as well as to crnscrve the woater, but they should constitute a
very small properticn of the total work. :
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B, SNOWY RIVER AUXILIARY POYER SCHEME.

This scheuce involveg theee doms approximately 9 miles of
tunncl, «nd bctwecen 50'2%‘60 miles of water race to be cone
structed mainly within the watcr shed of the Snowy River abowe

its confluence with the Eucumbene, With the exception of some
miles of watcr roce, 2ll of these works will lie in granite within
the Kosciusko fault bhock, The proposed location of dams and
tunnel lincs is shown rn Plate 1,

*°»  WATER RACES -

Four watcr races have been propnsed to deliver additional
water to storage arcas. Three récc: discharge into the Spencer's
Creck storage and one race delivers water from the Gungahlin River
into the Diggers Crecck storage, All of these races will lie in
granite or gneissic granitc with thc exception of short sections
of the Kosciusko racc, which may troverse metamorphics near Mount
Kosciusko itself.

With the exceptinn of the Gungailin roce, all will lie
cntircly above the lower limit of Pleistocenc glaclation and only
portions of the race lincs will traversec massive outcrops in
which an unlincd racc could be maintained, Considerable sections
of each race will have to be constructed in the dcep mantle of
surfacc weathcering, which occurs nn most of the slopes in this
regicn.  This surfacc mantlc consists of soil, boulders and dceply
wecthered rock matcrinl snd is likely to be evcr 20 fcecet in thick-
ncss, paorticularly on the lower slopes of glaciated valleys. The
depth ol the znne is dependcnt on terrain and conditions of weather-
ing rothcr thon con reck type, but it is likely to be less over
mctamorphics than over gronite,

Fluming would be nccessory in these arens to avold loss of
water into the sunface material and loss of the race by ground
slips., @Murthermorc thc coverflow fgom Clumes during flood periods
may have to be controlled to prevent scouring of the unconsclidated

material supporting the f£lumce

A ficld investigation of the race lines has not been made but
a study of the air photogrophs suggests that between holf 'and three-
guartcrs of each race may nccd to be flumeds '

The Gungoldin race will lie entircly in granite and, although
the depth of surfacc weathering should be less than thaﬁ encount-—-
ered along the other roces, somec sections, particularly toward
the intoke end, will probably have to be flumed.

‘7 DAM SITES,

(a) SPENGER'S CREEK DAM SIIE.

A retaining wall of 150 %o 200 fect in height is required in
. Spencer's Creck to provide storage in thce maturc valleys at the
head of the Creck, The only suitablc sites for this dam lie half
to onc milc downstrcom ffom Spencer's Creck bridge, toward the
lower end of the glaciated valley beforc the crcek falls awdy,
into a gorge tract lcading to the Snowy River, The basement rock
ot the site consists ¢ntircly of granite, with o varying degree
of gneissic foliation, znd this will provide suitable foundations
when the fresh rock is rcecheds The systecm of joints in the
granite should prcscnt no unusual problems and includes two mojor
stceply inclincd plencs, one approximately normal to-and the other
parallel with the rotaining weall, and a lcss.pronounccd plane
dipping flatly at abeut 10% to the horizontal,
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However, the bronad cross section of the valley and the con-
siderrble depth of scrce and weathered material are costly dis-
advantages but these conditions pertain over the whole of the broad
glacicted valley betwesnthe road and the upper end of the gorge ond
cannot, thercfore, be avoided if storage over the upper portion of
the vellcy is required.

A more precise locotion for the retoining wall can bo decided
when the topographical survey is complete and the required height
of the wall established. A programme of drilling can then be
planned ot onc or more sites to establish the thickness of
fluvoglneinl materinl and weathered rock on the slopes and across
the brocd valley floor,

Supplics of sond and aggregoatc for a concrete construction
could best be obtoined by crushing and sizing solected fremh
granite, Supplics of matcrinl for the occonstruction of an ecarth
gamt?ould prove more diffiecult and would require special invest-

gatlion,

Acccss to the Spencer's Cr.ok sitc is provided by the prosent
Kosciusko Rood,

(b) PIPER'S CREEK DAl SIE.

: A rctaining wall approximatoly 60 fceot in height is required
across the Snowy River in the vicinity of Piper's Creek, A .
suitnble sitc was found on the Snowy about % mile downstrecam
from the mouth of Piper's Crcok. Altcrnative sites could be
found in the gorgc ocbout 1 milec further downstrcam, but theso

would provide smaller storage for the same\hcight of wall,

The site lies entirely in gronite, some of which shows
incipicnt gneissic foliation. The joint system is comparable
with that noted at Spencer's Crcck and should not give rise to
unusucl problems in leckage. The depth of weathering could not
bo obtained but it is estimated at loss thon 20 fect on the
lowcr slopes on cither side of the river, but rweathering may be
decper upward of 4O fecet above river level. The distance between
thc 60 £t, contours on eithcr side of the river is estimated %o
be approximately 500 feet, ;

Howcver, there is some regional evidence to suggest faulting
along the Snowy Vollcecy and a detailled investigation will be nec-
essary to decide whether there are fcults at the dam site and if
so thecir eflfcet on the construction, ’

Limited supplics of sand and egfregate could be obtainecd
from flats and terraces upstream from the site and aggregate from
this source could be augrcnted by crushing fresh, massive granite.
Supplies of river sand weould be inadeguate and of doubtful quality
since it is nlmost entircly derived from granite and crushed granitc
would probobly provide & morc relicble and less weathered product,
Access to the dom site would involve construction of 4 to 5 miles
of road, of which about onc mile would lie in rugged country od-
joining the Snowy River.

(¢) DIGGER'S CREEK SITE.

A third dom. approximately 60 feet high, is required across
the Snowy necr the mouth of Digger's Creck. A suitable'site was
exomined approximately 41 mile below the mouth of Digger's Creek,
This lies at the head of a gorge traoct and would provide maximum
storage over tho flats lying immedictely upstream, Alternative,
and possibly better enginecring sites lie further downstrcam
but storage would be lost unless the height of wall were

incrensed,
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The site and storage arca lie in medium grained granite which
bears only t.oces of gneissic foliation, Drilling will be requircd
to ¢stoblish the depth of weathering. This should be about 10 feect
for the lowcr 20 to 30 fect on both north and south banks but! the
zone of wecathering will probably be much deeper #~rC this level,
particularly on thce southern bank. A rctaining wall 60 fcet high
constructed on this sitc would be approximotcly 500 feet in length
and would impound watcr for approximately § mile upstream, to
within ¥ mile of thc mouth of Digger's Creek., Faulting may have
takecn place along the Snowy Vallcy but the possible fault zone
lics north of the river, cgainst the northcrn cscarpment of the
valley, and should therefore have little or no effect upon the
stabillity of the sitec.

The position regrrding supplics of aggrcgate and sand is
approximately the same as that at the Piper's Creck site described
above, Access to the Digrer's Croeck site would entail a road from
the Hotel Kosciugko to the dam sitc - a distance of approximately
6 miles with a fall of approximately 1,200 fect.

JF» TUNNELS.

(a) SPENCER'S CREEK TUNNEL,

. A tunnecl is to be constructcd from the main storage at
Spencer's Creck for approximately 5 miles to the valley of Piper's
Creck wherc a power station will be installed., The tunnel will lic
in Jointed gr:nite in which dykes of diorite and aplite and .
inclusions of metamorphic rocks will probably be cncountered. &
study of the acrial photogrophs suggests that at lecast one minor
"fault crosscs the linc of thc tunnel, but ther: is no evidence to

sugegest that major faults will be encountered.

Topographical plans and scections of the proposed tunnel line
firc not yct availeble but the tunnel will have backs ranging from
about 200 to 800 fect., Lining will be necessary at the intoke and
outlet ends of thc tunncel and short scctions of lining may be
recouired for support through fault zoncs but in general the rock
should drive and stand very satisfactorily, Water will be en-
countcered in driving the tunnel but the quantity should be small
and comparable with thot cncountered in diiving the No., 3 tunnel
at the Kicwa project in Victorias

(b) PIPER'S CREEK TUNNEL.

A scconé tunnel about 3% miles long is proposed from Piper's
to Digger's Creck to deliver water to o sccond power station near
the mouth of Digcer's Creck, The tunncl will lie entirely in
granitc and, from an cngincering point of view, .should be very
similar to the Spenccr's Creck tunncl, No faults have sofur been
located along the line of tunncl dbut some minor fractures are to
be expected, In general, the tunnel will have less backs than
tho Spencer's Creck one and may thercfore meke more water during
construction., Lining should be required only at intake and outlet
and wherc the tunnel line lics closc to the surface.

V. FUTURE GEOLOGICAL TNVESTIGATIONS.

If o deteiled investigation of the combined projects is
requiréd, a geological survey of the country betwecn the Snowy
and Murray Rivers will bc esscntiaol. This could be carried out
in donjunciion with a detailcd topographical survey of the area.
A geological plan of the whole area should be compiled on a scale
of % inch = 1 mile, to provide a regional piciure, and more



detailed plans on pcerhaps 500' = 1" will be requircd along the
lines of the verious tunnels cnd water roaces, Sitcs for doms

or other surflace works, seclected with reference to the regional
end detailed goologic 1 plans, should bc mapped in greator detall
on a scale of 50' = 1",

Thé projection of geological contacts, dykes and structural
features from the surface to the tunnel lincs below will be very
difficult where the backs arc high, and exploratory drill holos
may be required chead of tunncl construction wherc the fcaturcs

involved are of sufficiocnt importance. Exploratory shafts and
adits may also bec advisable in critical soctions, particularly in
the gnoclss at the Gechl and in the mutﬂmorphics at the Bogong,
These could provide definite evidence on the flow of ground water
and on the neoed for support in the final tunnel.

W@J}g

. (L.C. NOAKES)

Geologist,
Canberre.
23,12,46,

VI, REFERENCES,

The following is a list of publicotions in which referenec to

the geology of the Kosciusko arca has boeen found, Some of this
information hos be.n of assistance, although no specific rof-
erences have been made in the text,

Browne, W,R, et alia (19&&) Notcs on thc Gcology, Physiography,
and Glaciology of the Kosciusko arca and
the country north of it,

Proc. Linn, Soc. N,S.W, Wol. 59 Pts.
5 - Po 238

David, T.W,E, (1908) Notes on Kosciusko with special
' rcference to evidence of glaciation,
Proc. Linn. Soc. N.S.W. Vol. 33, P.657.

David, T.W.E. et alia (1904) Geological Notcs on Kosciusko,
Proc., Linno Soc. N.S We v010 2“, Pto 1,

Po 26.

Mulholland, C. 8t.J (41938) Geology of the Snowy River Areca,
Enn. Rep. Dept. Mincs, N.S.W. 1937, P.13%

Toaylor, Browne and (1935) The Kosciusko Plateau w A topograph-
Jardine, , ical Reconnaissance. -
Proc, Roy, Boc, N.S.W. Vol. 59, P. 200,
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