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INTRODUCTION 

Core drilling, wa ter l)reSSure tes ting and 
further detailed geological mapping have been carried out 
at dam site tiC" since September, 1956, vlh en the First 
Progress Regort con ta ining the diamond d.rilling pro gramme 
was issued. 

Although the exploration progranwe is not yet 
complete, geological conditions are sufficiently clear to 
justify recommendation of the site for the construction of 
an arch dam. The purpose of the Report is to record progress 
and to confirm this recomrnendation. 

Much of the informa tion is presented in the 
maps and sections accompanying the Report. The gene ral 
geology of the site has already been described in the 
First ProJress Report (Record 1956/98, to which readers 
are referred); this general picture has been confirmed 
and additional information is provided in this Report. 

EXPLOR..:\TION 

Drilling 

The drilling of 8 holes, totalling 900 feet, 
has been completed on the si te of the proposed riall. This 
footage includes the seven holes oric'inally proposed 
(780 feet), with an additional hole (No.8 - 120 feet) to 
test fractures found in drill holes in the \"lestern abutment. 

The drill used throughout vias a r.1indrill laOOO, 
\7i th hydraulic head, powered by an air cooled "His cons in" 
engine; this is owned by the VJorks Department, and Ylas 
operated, except for the last hole (No.5), by urillers on 
loan from the Snowy LloWltains Hydro-Electric ... iuthoI'i ty • 

.. ID NM core barrel (\"Ii th free inner tube), 
:'Jl'oviding a core of 2.1/16 inch diameter, VlO.S used 2,S 
standard eqUipment, except for small sections in holes 
Nos. 4 and 5 where an NX bnrrel VlaS used as a subs ti tu tee 
Core recovery \7i th the NlvI barrel was 98-100 per cent and 
was superior to tha t :9rovided by the orthodox :rnc eqUipment. 
Drilling difficulties were fOWld only in holes 6, 7 and 8, 
high on the \"lestern bank, \/he1'e finely jointed l'ocl>;: caused 
some caving and blockage. 

Holes were drilled in the ol"'der 3, 1, 2, 4, 6 p 

7, 8, 5 - approxlinately the order of im:9ortance. GeolOGical 
lOGS of 211 holes accompany this l'ei,lort and the mC',in geolOGical 
fea tUres are shorm in PIa tes L~ c..nd 5. 

','Jater Pl"'cssl.!!"e TestinG 

1 .. 11 drill holes v/ere tes ted for lealcage exce:.,t 
No.8, in which c2ving threatened to jc.r:l or dc.rlYlge the packers. 
Both mechanice.l packel's on loc.n from the SnovlY Eountains IIYU1"0-
Zlectric ."~uthor i ty and balloon packers des isned b~l the ,:orles 
De:0artment rJere used; both t;y-pes aave s imilc.r results in 
f'irLl [;;round~ but the oc:.:lloQj.1. :9ackero }?rovidcd much mo:rc 
relieble sealinc in frc.ctured ground. 1.:08 t of the tes tine 
rms done by s inr;le pacl~er in approxirila tely 20 feet sections 
as the drilling of the hole progressed • 
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rrhe r'esu1 ts of rlater pressure testing are 
shown diagrama tica11y in PIE'. te 4 and their significance 
is dis cussed in, a 12. tel" section. One uniform pressure 
could not be used throu[;hou t the \"fa tel" :!}I'GSSUrc tes ting 
because high p"ressure is avoided in the upper sections of 
drill holes due to the dnnger of opening up frLlctul~CS, 2,nd 
a 10\,,1 pressure nas not poss iole in the 101"ler sections of 
II dry" holes due to the head of ria tel" in the pipes connected 
to the pe..cker. 

Costeaning 

Cos teans have been dug dorm the slope in the 
vicini ty of' the o.xis of the \'1c.ll on both s ides of the va 11 e;:,r 
and, hic;h on the eas tel'n abutment, a:'J. excava. tion he..s been 
rtlcde to check the depth of the mantle of soil, scree and 
\feathered rock. The position of these excavations is shown 
on Plate I e..nd detniled geologicnl plo.ns and sections viII 
be provided in the final Report. 

Li tholo[{y 

'rhe lithological sequence \7ithin the Tidbinbilla 
c:.uEl.rtzite in \"!hich the dam site is situated h8.s already been 
Given in a previous Report; a stratigraphic section is 
reproduced in Plate 2. ~he secuence exposed in the vicli~ity 
of the dam site shows a progressive change in sedimenta tion -
the base of the section is quartz sandstone~~ and CJ..uartzite; 
interbeds of siltstone and claystone::!::: become proa;ressively 
l:>rominent in the hie;her beds o The dai;l site lies~ suitably, 
in the lovier members of the success ion where fine sedimen tu tion 
is restricted to -

(1) thin beds or lenses of sedlinentary breccia 
\7here thin cla.ys tone bm"lds have been removed 
by current erosion and fraJffients deposited in 
the succeeding sandy bed; 

(2) some thin claystone bands or lellscs in member 
6 on the western abutment; 

(3) the marker bed (6-7 feet) probably an e..shstone 
vlhich is a finely grained, hard rock. 

Wi th one except ion the sedimentary breccias found 
are less than 6 inches in-thickness and are discontinuous; 
they could result in weak poclcets but "'"lill not cOllstitute 
continuous weak bands in the sandstone. The exception is 
the sedimentary breccia bed in member 7, \'rhich is a lenticular 
bed, up to 6 feet in thickness under the eastern abutment, 
consisting of fine or fine-medium grained, finely bedded 
quartz sandstone with bands or lenses of sedlinentary breccia 
containing angular fra~aents of claystone. This bed lenses 
out under the river alonG the axis of the dam, but occurs 
Iii th reduced thickness 'of about 12 inches in the ",res tern 
bank dovmstream from the dam site. The bed is '.leathered 
both in outcrop and in drill cores and zives fl"agrnented core 
due to many fractures and the friable character of some of 
the sands tone. 

," .' theN. quartz sandstones in "places grade into quartz 
greywacke but for's implicl ty in this Re~90rt they are 
referred to as Quartz sandstones. 

::H;: massive sedimentary roclc composed of grains of clay 
fraction size (less than .OO4rnm) - not to be confused 
wi th clay vlhich is unconsolidated rna tel'ial. 
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The claystone bands or lens es in rmmmer 6 occur 
in the top 20-30 feet~ below the marker bed; they include 
sedimentary breccias~ claystone lenses and thin continuous 
claystone bands. No more than 2 inches of claystone or 
siltstone appears in the COl'"'e and no core \las lost. The 
occurrence of such thin lenses dipping into the abutment 
has little engineering significance, but both members 4 and 
6 in the \7eS tern abutment, though largely composed of quartz 
sandstone, are less competent* than member 7 and produce much 
more fratpnented core. This is probably consequent on thinner 
bedding (averaging 1-2 foot beds in general), the greater 
variation in grain size between beds and closer jointing. 
Proximity to the Cotter Fault may also be a factor leading 
to fragmented core. 

The marker bed is consistently hard and competent, 
both in outcrop and in core; it is closely jointed but 
provides strong foundations. The average thickness is 6-7 feet 
although nhere intersected by D.D o 8 the mal"'ker consists of 
about 3 feet of ashstone grading downwards into 3 feet of 
fine grained blue quartzite. 

The sandstones high on both abutments show 
medium to slight weathering to a depth of some 20 feet 
from the surface, but elsewhere surface weathering is 
much shallower and in general the surface \iTeathering of 
the rocks themselves will not provide foundation problems. 
On the other h2nd, closely spaced and comparatively open 
joints have allowed oxygenated \7ater to penetrate and cir­
cula te itlell belo'Ill the present water table, with the r esul t 
that iron staining and a degree of weathering is found in 
joints throUGhout the length of all drill holes. Conse~uent 
on this circulation, minor beds in the sequence Which are 
more susecptible to weathering than the general run of 
sands tone, have been it/ea thered; the s edimen tary breccia 
bed in the eastern abutment is an example of this. The 
distribution of such weathered bands, main zones of fragmented 
core and the occurrence of sedimentary breccia are shown on 
Plate 4. 

Struc,ture 

Folding. The beds at the dam site d~p genesally 
to the wes t-sou th-wes tat angles rang ing from 12 to 27 • 
However, the rocks have suffered more deformation than these 
compara ti vely gentle dips v/ould sugges t. Small rolls 
apparen tly accompanied the folding or tilting of the beds, 
and evidence of small shearing movements along many joint 
and bedding planes suggests that the rocks have suffered 
structural deformation on more than one occasion. 

In more detail, the structure of the sediments 
at the site is shown by the structure contours on the marker 
and sedimentary breccia beds (Plate 3~. There is a swing in 
the strike of the beds from a~out 340 ~. on the upstream 
side of the VIall to about 350 on the do'[ms tream s ide. The 
structure cgntours show only an average strike; variations 
of up to 20 from this general strike have been noted in 
individual outcrops and these are apparently due to s~all 
rolls in the bedding. The dip flattens from about 20 on 
the eastern abutment to 120 high o~ the western abutment and, 
as in the case of the strilce, varia tions occur in outcrop. 

o competent - combining sufficient firmness and flexibility 
to transmit pressure and, by flexure under 
thrust, to lift a superincumbent load. 

~t:) All directions quoted in the Report are magnetic. 
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The structure contours on the two beds confinm 
that the sedimentary breccia behaves as a conformable bed 
vii thin the sequence; the 3 foot val"'iation in the stratigraphic 
interval, as shown on Plate 3, is not significant since the 
breccia bed is lensing out on the Vlestern bank. The roll on 
the marker bed on the downstream side of the wall is under 
investigation; it may be exaggerated by present data because 
more exposure is needed to prove that all points surveyed in 
this vicinity are, in fact, on the upper surface of the marker. 
HoYlever, there is some evidence of a roll and it is poss ible 
that the structure is a flexure increasing in severity up the 
sequence Vlest of the river and this may pass in to a f'old dis­
placemen t. Any poss ible displacement of' the marker \"[ould be 
very small and the structure is not suf'f'iciently close to the 
proposed wall to af'fect stability or promote leakaGe. 

Faulting. Three structul~l breaks indicated by 
the mapping of tne marker bed on bo th s ides of' the river were 
men tioned in the previous report and no additional f'aul ts have 
been f'ound. The possible faulting some 400 f'eet dovnstream 
f'rom the site cannot af'fect the wall itself and has yet to be 
investigated. The near vertical transcurrent fault which 
displaces the marker some 12 feet horizontally about 80 f'eet 
on the upstream side of the wall on the v/estern abutment does 
not closely approach the Viall nor underlie it. The displace­
ment of the marker bed and abnormru.ly hiGh dips in the vicinity 
of the river bend upstream from the site are interpreted as 
disruption due to a land slip, vlhose approx:ima te boundal"ies 
are shown on Plate Ie Interpretation of this break as a f'ault 
¥lould indic a te a f'racture running dOvvn river normally to the 
Viall but lack of evidence of' faulting in D. D. 3 and the occur­
rence of the sedimentary breccia bed on botl s ides of the 
river prove that no such fracture exists. 

There is no eVidence, theref'ore, of any sifnificant 
faults in or very close to the proposed wall, either in outcrop 
or in drill holes; with almost 100 per cent core recovery 17e 
are conf'ident tha t signif'icant f'aul ts \"lould not ha ve been 
missed. 

Jointingo The structures at the site vlith the 
most engineering significance are the joints y.'hich have 
largely controlled erosiono The pattern of' jointing is 
sho\m in histograms on PIa te 6. Measurements of joints in 
the eastern abutment showed little variation and strikes are 
represented by only one histogram, whereas variations on the 
vies tern abutment required two his tograms o 

Variation of pattern along the \"rall is slic;ht 
but def'inite and may be due to a number of factors, particularly 
original difference in competence and severity of later move­
ments. In genel"al l1 the pattern includes trIo sets of major, 
steeply dipping joints, one trending about north-east and 
the other about 110rth-uest, with the anGle betr!eell them 
sliGhtly acute to the west. On the uest3rn abutment a 
minoI' set of' steeply dippinG joints trends approximately 
easto The major set trending north-cast dip south-east 
rather than north-YJect, but the set trending north-nest 
a!?parently dip eClually nor th-eas t or sou th~rrcs t. The 
minor set trending east probably f'avours a northerly dipo 
Recorded dips range f'rom 150 to vertical but most are very 
steep. There are probably more flat dips than have been 
recorded; in poorly bedded sandstone it is dif'f'icult, both 
in outcrop and in drill core, to dis tinguish betvveen beddinG 
and joint:ine alonz sub-parallel planes. Hm"/ever, \"There 
bedding planes are clear, flatly dipping joints are not 
prominent. 
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'J:1his join·~ :'.1Q. tt·3i."'i.1 is in lwellin,::; r:i tIl co;;::)r()[";s :;.O~1. 
in C.n Go.st~':Jcst direction = tuo s~ts of' shear joints oi)lil.:.uG 
·co the dil~Gc·l.;ion of: the ::H'inci:r.c.l :force ,;·.'ith c. mj.r~.ol.' c et of: 
tGXlsion joints l)c.rD.11cl to :.to :l'h0 OOGo:.."'vec. sec.Veer in ·C.'1C 

',!ICc,SUl"'cmants is not o U:"lJl"' is in.:; G incc such poe:;::::; hev\.) !Jcen 
clfiJjectecl to s.t 1eo.st t',-ro perioc.'1.s of c.efoI"'.1:1.tion, ~:ldeh 
u::.Jlj2l."G:i.1t1~r fo110\lc:1 ti~e [;ener<:.l l::', ttox'n~ 1c,tcl." str-:';csGs 
Uel'G c..cconIl.:odc. tee. by ,,10VelT.3n ts t'.:.ld c.C'.jUG tilen·c, [.lons the 
::)reviouGly 1'Ol"I11ed joints. 11'he ema1l ·i.;rc..nscurrent i,'c,'l11 t 
upstreo.fI1 :Cr'om the ',!&ll :('0110'::0 one 0:0:' Jclle 1.lc.~Oi.'" joint 
clirections. iJome of the mo.jol-' joints of ·t.;o"th sc;ts, ~:o.l~ticu.l,~.~.'l~­
on the \70S tern abutment end benee th tbe river, Ghor! \;" fillil of' 
clQ;Y' souue sU3ces ti ve of sliGht 1:10Vel:le:.'1 t end in S 01:10 places 
a llisl)lE',cement of '-1.1J to 3 i:n,cheG~ ,;:.c..:5..n1~r in :: horizontal 
directions has l)een noted. 

Some bedc.inu ;.,)lo..n.eo c.1so s 1-:0', 1 f'il:ilD of .::;ouco 
2.nel the ecsentic.l :;'lc.tt3:en of defonnc.tion c:.t th3 site is 
£1.ccom:'l1odation to stress by minute c).:ii'fel"'enticl rlOvGr.lGnts 
of b10clts bounG.ed "0;:,' joil1.t c.n.d beduing p1nneD, r:'ith littlo 
demoas tro.ble feuJ. to c:!.iS:91nceman t. J1'oldi..lg to':!o.:;.~d the e:o,d 01' 
~ ilurien time, folloncd s li01. tly 18, tel'" by 1110. in movement Oil 
the Gottel" Po.ul t and er.lp1c.ccYaGnt of' Cl"·c.~1.i to, C.llo.. a do.. it iOl1nl 
stl ... ~)SSCS in tho Devonian lJcriod, doubtleso c.l1 contl'ibut3d 
to the deformation of the t1'idlJi:-'1o i11c, .1..u:n~tzi tee 

'.1'. fGI-"" 'RIITG r. 'OLOGY ~.J\~.dJ.c.a \l ~1'--J -

Detailed investicc. tions have co,.lfirlned the 
co.r1ier :':,)romise tho. t the 'l'idbinbi1lo. :~us.rtzite \ionld 
providc sufficiently strong o.butmcnts for an arch dam o.t 
dc.i:J site "G" and tho. t tho main enGineering problem uould 
1)0 tl1e e;routinc; of joints. 

Foundations 

~he easte~l abutment consists of ~u8.rtzit0 
and quartz sands tone ':!i th a fCII thin \7 eo. thel~eo. zones, end 
U sedimentary breccia bed, di:9pinC; at 2.bout 20 0 tO\-;£1,r<1 the 
riVer (sGe Plate 4). The rJestern u'outment COllSists J.ll2.:illl;:/ 
of c:.uartzite c..n.d que.rtz sandstone but includes some intel-.bec1s 
or lenses of siltstone and clEW s tone. ~he beds are thinner 
0:, ... less mcssive than those in the eastern aoutment, jointinc; 
is r,lore pronounced and in. gene ra1 the l~od>:s of the \jes tel.'n 
abutment are not as strong as those on the eastern bank of 
~he river. 

On the other he.nel, the '.:Iestern abutment has 
the advantage of more s .ito.o1e st1"'ucture in thc..t the beds 
dip upstream and not tovcrd the river, so that the chances 
of differential movement on clayey bands or lenses &1"13 

minimised. 

::':;ar1y inves t iGG tion indica ted thE". t found..: tion 
vleaknesses could lie in four main directions -

(1) Poss ible lRllds1ip or creep in blockf3 '.:hich 
appeared to be solid outcrop in the eo.stern 
abutment. The l'ecoGnition of c. 1andslip 
farther ups tream underli~.1.ed the :.::ossioi Ii ty 
of slip on the eastern f'.butment rrhel'e beds 
dip lili th the valley slope. 

(2) The possibility of the sedimento.l"'y breccia 
bed providing & p1cmc of sl ip 01" vleakness 
in the eastern abutment. 

(3) 'rhe preSC11.Ce of the cliff i:-'1 the eas tern 
abu t:r.lent some GO feet d01."JIls tremn from the 
proposed \12.11. 
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(4) The character of the ~estern abutment near 
proposed topv'la tel" level of the dam 9 Ylhe11 e 
cores were considerably fragmented and 
included some claystone bands. 

These points are discussed in order. 

(1) Apart from a small surface slip betr/een the 
excavation and" the site of DoD.2 and 4, no 
evidence of major slip has been found on the 
eastern abutment; the evidence pointing to 
outcrop in situ is convinc ine. 

The problem was tackled from a numb81" of 
angles. Core drilling and vrater pressure 
testing uould be expected to provide evidence 
of major slip and holes were sited partly 
Vii th this in vie'.'/. The core (vlith almos t 
100 per cent recovery) shows no slip gouge 
or planes of move:m:;nt v/hich could reasonably 
be interpreted as due to lnajor slip. \'later 
pressure testing shows a fairly regular 
decline in leakage uith depth in all holes 
and no restricted zones of high leakage. 
High leakage at the top of holes 2 and 4 
could :include a restric ted zone of high 
leakage, but the leakaGe in this section 
is of the same order as that determined at 
the top of hole 7, which is in a similar 
position in regard to the zone of ueathering 
on the other bank. Furthermore, exposures 
in the excavation dovmslope from holes 2 and 
4 shov/, beneath a surface slip, bedded and 
jointed sandstone Ylith no evidence of distur­
bance. 

The measurement of 180 joints in croups 
up the eastern abutment shows no noticeable 
variation~ and finally, there is no evidence 
of slip in the cliff section downstream from 
the proposed Viall. \Ie are, therefore, satis­
fied that fotUldations on the eastern abutment 
will be in rock in situ. 

- " 

(2) The sedlinentary breccia bed consists largely 
of thin bedded sandstone in uhich claystone 
fragments occur in random layers. The pro­
portion of claystone material is, therefore, 
very small. Fragmentation of the core is 
due to the presence of " many small fractures 
and the friable character of some of the sand­
stone. The rela tive wealmess of the breccia 
bed is shown in i.h e cliff dovlns trearn from the 
propos ed \7all where eros ion .of the bed has· 
caused Undercutting of the ~uartzite, but 
susceptibility to surface erosion does not 
necessarily infer wealmess under load. Beneath 
the proposed wall the bed lies below the Via tel" 
table, is very tight under water pressure and 
has already stood up to far greater loads than 
those likely to be imposed by an arch dame The 
bed would underlie the foundations of the dam 
on the eastern bank of the river by about 
20 feet; it pinches out under the river between 
holes 5 and 3. 
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(3) The problem as to \Vha t thickness of rock 
is required between the arch on the eastern 
alJutment and the cliff on the dovmstream 
s ide to take the do\'ms tream component of 
the thrus t is not vii thin our competence; 
we may point out that since the joints on 
and near the cli~f are open, the ef~ective 
thi ckness of strong ro ck be trfeen naIl cen tre­
line and cliff to resist shear is less than 
the actual thickness, Ylhich ranges from BO-
100 feet (see Plate 1). The effective 
thickness is likely to be about 60-BO feet. 

(4) Cores from holes 6 and 7 showed considerable 
fragmentation, some claystone bands and a 
little brecciation; hole B was sited to 
explore the abutment betvreen 6 and 7 and to 
probe for a possible fault or she~ The 
beds fragmented, in core in holes 6 and 7 
stand 'tlell in costean exposure on the western 
abutment. 

Hole B disclosed no shear or fault and 
the third sub-surface intersection of the 
marker bed allowed structure contours to 
be plotted on the top of the marker; these 
showed no displacement. 

The explanation of fragmented core in 
these holes has already been ment ioned; 
it is consequent on close jointing in thinly­
bedded sandstone which includes some c~aystone 
bands or lenses and to the friable character 
of some of the S2ndstone. The variation in 
joint pattern in this area is itself strongly 
suggestive of difference i~ompetence between 
these rocks and those fartner east along the 
wall. Slight differential movement along the 
joint planes, some of vlhich shoW' a spacing as 
close as, ~ inch in core, v!ould impart a tendency 
to fra~nentation, particularly in a core where 
support is removed from all sides. This seems 
a logical explanation of the difference in 
behaviour bet\Teen unsupported core and costean 
where SUppOl~t is withdravm from one side only. 

It follows that the costean is a more 
reliable guide than the core to the likely 
character of these rocks in ~oundation ex­
cavations. In Eeneral they should stand 
well, although blasting vfill De ed careful 
control and close grouting will be necessary. 
The worst section is likely to be over the 
ou tcrop of member 6, between the marker bed 
and the top of the cliff belo\7. Claystone 
bands and vleathered zones will need special 
scrutiny in excavation, but these rrill dip 
upstream and into the rjdge. 

The ma in thrus t of the arch vfill be 
suitably directed .approximately along the 
strike of the beds. 
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Our conclusion is that the abutments at site liCit 
a1"'e sound, al thouC;h careful grou tine c.nd exco..v:' tion \"Iill be 
needed, particularly on the nes tern a.butment. The =~n"'obE'.ble 
depth of excavation needs [.101~e inves tica tioD but i·t is likel~T 
to be of the order of 8. fev! feet oj.1.ly near the river, ris inu 
t. some 15-18 feet high on the eastern side 2nd over ~uch 
of the \7eS ter".!1. abutment. 

Leaka~e 

Thorough Groutinc to control leakage is the 
obvious proble.n where the site lies largely i:o. competent 
(2.uartzi tes '.7ith D. \-:ell developed joint sys tern and ui th 2-

cOi1Sequ3 n t low rIa tel" table. '11he resul ts of \Ia tel' pI'essure 
testin2:, ShO'lffi on Plrte 4, give a fail .... ly clcc.r. rtcture of 
lec.kc.[;c condi tions G. t the 0 i teo 'i'hese l"'osul'~s shQ'.7 con­
vincine;ly thnt 13c.kago rates cannot be corre12.tod '..rith 
:i.ndividual beds or r.lemb(31~o 9 but nre COl trolled 1)~r fI'ccturcs, 
:;-llainly in the zone of 'l:Jea theril1.~ 8.bov,; the r:c. tex' tpole. 

Le:;-clw£N rates decline fo..irl;y" reGulaz'ly Ylith 
de::.')th ~:nd except :for holes 3 and 7 ctl~e 10\7 "oelmJ U8.te3.. ... 
level. Sirrnificcmt leakcce occurs under the l"iVel'" to l?l 

depth of 60 feet, su~sesting open joints 'ii!1ich have partly 
controlled the position of the river. Rates of up to 6 
gallons per minute, at a pressul~ of 50 Ibs. per sQuare 
inch, are ShO\7n in jointed snnds tone belo\7 rIO. tel" J.evel in 
hole 7. 

The highes t leakac;e rates, 12-14 gallons 1')01'" 

minute at 15 Ll.S. i. occur hiGh on bott. abutl:i1cnts 1:!hel~C the 
period of \'fen thering has been -0he lonces t 2.nd \7he1'8 cil"'cula. tion 
is leas t inpeded. 'l'hese scctions \Jill have Ii ttlc heG.d o:f 
nator uhen the dam is full? but sections 0:' the G.·butmonts 
rIhich uill DC U.l1.der :.'l .... cssure of the orcler of 30 los. J). G. i. 
'.lhen the dnm is full ~'.lso sholl 0. co :1J?8. rc. ti vely hiGIl lc:o.lm.:.;e 
ra te of 6-8 c;allons :901'" willu to unc1.el' c.:~!?roximf'. tely the. t 
!lresslU'e. 

Ifhe joints m;;.inl~r respol1.s iDle fOl'" lcC'.I<::ace arc 
the sheo.r joints, one set of '.!hich is oricnto..ted norrnc,l to 
the l."fCll 0.1011.[:; its entire lenc;th. rille tension joints c.ro 
comp2.rG. ti vely fen; SOl:1e p.}"'e curved. and they c.re not us 
persistent e.s the planar shear joints. 

To prevent s0rious leakaGe un ef:fcctive :~rout 
curtain Hill have to extend to the level of the 1)rCsont 
IJGl. ter to.ble and far 60 feet belo\1 the l~iver. Infol .... lTI. tion 
:from \"Thich may be determined the neccGsury extensio~1. of 
this curtain eas t anc.l nes t of the naIl is bein::; sou[:;ht in 
holes 9 and 10, i-Ihose positions al'e ShOYffi on Plc.te 1. 

Seismici ty 

£vidence on the likely incidc:i1ce of earthqualces 
in the Cotter River o.reo. \"las discussed in 19L~6 (:J.i..:oH .• Record 
1946/12) and the Clues tion has been recently reviened; only 
OUI' conclusions nre c;iveu here. 

')e connider tho. t D.vr.ilable Geolo ~·icD.l o..nd 
seiomological evidence does not support the vier! that 
'~he design of a dam in the al"'ea should include [t safety 
factor to cope \ii til enrthruakes \:i th 2.ll o.ccelex'c. tion of 
.lg. '1'h1s is the s to.::1.C1.arci factol .... for COTl.s truction in 
major earthrluake zones and in our opinion, in not peally 
necessary in this r',reE. .fe su:.;~es t that a fnctor based 
on an accelerc. tion or .05g '."[ould be more in keeping i7i th 
the geological facts. 



Diversion i.e"Lm.n.el 
~-- -----~=--;;;. 

roChe e~s tca""ll bank of' th~ ri VGj. ... offers tI10 iilOl"e 
G,-citc.01e s ita for the diversiol1 tur,ncl; E. ·c.wmel olted :i_ll 

JGhe ',{es tern ounk \"1Oul:1 oe lonee r and ~.Ior!.ld }..·)l"">ob[lo1y nG ed 
mOl'"'e GUPl")ort. .'" 'Gunnel laid out to 1'012.0':1 'Glle s edi::"Jen·cC'.1"';Y 
breccia bed.~ for cose in clI'ivil'l::;, '.!O.S J..;oo close to "G11e 
:Loun.de. tion o:C the \.'0.11 ['.nd needs to be fO.l'th.01'" rTect in tho 
Ctoutmo:nt. ~he tunnel should be sited ·~o lio <..'<.t lec13t 10 j:"cct 
'helm! the breccia. bed, :Lor aD [:;::. ... e2. ·~er· distc.nce e.s })OSS L)le, 
to :90Gs ioly 8.void ovei ... bl. ... eult up into the bed or into the 
Cluartzi te lln12wdic. tely ';);;.:10"-: the 'bed uhj_ch nOl:mally In"'ocluces 
OrOkeil. core. 

~[1hese Ifill be the SUt)j ect of L1 separs. te :;:'e~")ort 
\'Ihen investicrations &1"'e nore cOml)lete. .'..C3reGate :::-.nd sand 
could be transported from Canberl'8. and the LIurl"u-'.ubidcee River 
res~")ect ivel;sr, but the inves'c iGG. t io:i.1 O:L yOSS ible sources near01" 
the da~~1 site is proceeding us feeD t GS the c.vc. il[."."ole s u}?pl~Y of' 
IG.boul"' permits. 

The (~uc.rtzi te bed hic;h on the \Jes ter11 be11k of 
the river net'lr the darli site8.nd close to the Cottel"' l?ault 
:?romises some 60,000 to 70,000 cubic yapds of acerecratc under 
overbul"den l"'anging fro m 0 to 20 fee t; dr"i111nG \l ill be 
necessary to :):"'rove c:uC',n ti t JT 2,nd [J.uo.1i ty. Poss ible sources 
of <-'.u8.rtzite am;ree£.~ to on the eas torn bc.nk 0:2 the 11iver are 
[~lso boine investigated. 

Supplies of Gravel, only }?art of n.hich '.70uld 
need to be crushed~ are beinc; investigated s.t 'l.'0~1 Fluts 
and Corr }?la t p \7hich lie \Ji thill. a ferl miles of: dR.l s ito lie"; 
there is little doubt that sufficient [luantit~r 1.7ill be fO' .. U1d 
,)lit the dej,Josits are thin c.nd a large area r"ould need to be ' 
'.7orlced. ti'he only SiErl1ificG.l1t c;:.unntity of' sand in the locctlity 
nccompanies the eravcls at T01) Ple..ts; there is SO).1e dO~J.bt o.JG 
this staGe whether a sufficient cluantity i.70uld "be avc..ila.ble. 
Tes tine; of 0.1 terna tive sources of acgreS'a te and sand r:ill be 
arl""'o'l1Ged ~7hen explol"'o. tion has bCC.l suf:ficien tly adv2nced to 
provide l"'eliable reIlresente.tive sarJplcs. 

FURrrrillR '..'ORK 

Holes 9 and 10 \7ill be COlnlJleted to pl"ovj_deda to' 
on the pos i tion of the \'"fa ter table and on leakage ro. tes ill 
the rocks irrnnediately east and 1.7est of the proposed \mll; £.~ 
short exploratory drillhole mo.y be necessary to provide 
information on conditions near the sOllthern end of' the 
diversion tunnel. 

Geological rlorlc vrill be completed on and near 
the site, inves tig£'.. tion of sources of rock ua terial concluded 
and the final report compiled. This \"lill include a special 
report for use by contractors. 
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