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A BS'l'RJ\CT 

In response to an application from the 

state Electricity COlwnission of Victoria, a seismic 

survey was carried out over the Kiewa No, 2 Dam Sit~ 

area to assist in finding the best location fot a 

dam. The results of the seismic survey did not 

in~1eate any major faults in the dam site area. but 

showed that in places the depth of weathering exceeds 

one hundred feet. Based on the results of both 

seismic and dl~ illing data, a recommendation 18 made 

as to the mOSOG sui table location for a dam a1 tee 

(1ii) 



1. INTRODUC'l~I.Qli. 

In response to an ap[licatlon from the State 
~:: lectrici ty Commission of Victoria, a seismic refraction 
survey was made. by the Geo)hysical Section of the Bureau 
of r,'1ineral I.~esources over the Kiewa ilJo. 2 Dam Site area. 

The Kie'Na No. 2 Development Scheme (~l la te 1) consists of :-

( i) 

(1i) 

(1ii) 

(iv) 

No.2 Dam, which will be supplied with, water from 
the Pretty Valley Branch of the Last Kiewa River, 
McKay Cree~ and the tail-race of No. 1 Power 
Station. 

No. 2 Head Race Tunnel, about 3i miles long, to 
divert this water to 

No. 2 Penstock Line, which leads to 

No. 2 Power Station to be built near the junction 
of the Pretty Valley and Rocky Valley Branches of 
the East Kiewa River at Bogong. The d~op in water 
level from No. 2 Dam Site to No. 2 Power Station 
is about 1 ,300 feet. 

No. 2 Dam Site area is located immediately below 
tbe junction of Bc~ay Creek and the Pretty Valley Branch 
(Pla"~e 1). ~'he a)proximate co-ol"'dinates of the centre of th.e 
area are 1358000N, 1560500r., on the grid of the 4-mile military 
map series. 

In this report the term overburden is used to 
;i.ndieate material of low seismic velocity, 'rhis includes the 
weathered layer of the granodiorite or gneiss, alluvial 
depo~1 ts, soil and loose hill-side ma"terial. 

The pur:l;,ose of the survey was to find the most 
su:i. table location for a dam wi thin the area. 'l'his necessitates 
an estimate of the thickness .of the overb~rden, the ~ocation 
of any shear and fault zones and l"i ver terraces and, if possible, 
the determination of the na"G"Lu'e of the overburden and of the 
unweathered rock. 

The geophysical party consisted of D. F. Dyson, 
(party leader) and ~. J. O'Connor, geophysicists, and· 
J. P. Piggott, field assistant. Additional field assistants 
Wfire supplied by the Commission. I'he field Vlork was done 
during Novem'.)er and December, 1955 and March, 1956. 

2 • G :;OI,OGY • 

GranodioTite crops out in, and adjacent to, the 
stream bed in the southern part of the area, as indicated on 
Flate 1. In the northern part of the area, landslips occur 
on ~oth banks of the river and the stream ~ed widens into 
flats, compqsed of 8llu~'ium and slip debris. 

The unweathered granodiorite is closely jointed, 
the majority of the joint$ being nearly vertical. 'The 
,jredominant strike· of the joints is northerly, which coincides 
viith the direction of the stream in the dam site area. 

Isolated outcrops of gneiss occur. ~;!here the 
gneiss is intersected in drillllholes) the contact vvi th the 
granodiorite is transitional. 

-2 



2. 

. DoWnstream from where the 3,470 foot contour 
cuts the river, alluvial defosits overlie the basement rock 
(unweathered granodiorite) on the western side of the valley. 
The alluvial deposits are 25 feet thick in drill hole 877 
(Bee Plates 2 and 4). In drill hole 879, 5 feet of alluvial 
deposits underlie hill side debris. 

No major faults have 'Jeen found in the area 
investigated, although -c:1.e msjor "F'l~ying Pan Fault;; crops out 
il'llI'Rediately dow·nstream. kany minor faults with a pr'edominantly 
easterly stri~e have ~een found (BeaVis, 1956). 

MI,:THOD .,U'D l"IL,·,-T.;;:;;D--..:..·'l.-Om;;.;.;~. --.... .. - - . ---

The seismic refraction method of survey was selected 
because from the resuJ. ts est irl1.8 tes of overburden thickness v"hicn. 
are sufficiently accurate to be of practical use for engineering 
purposes, can be made. 

Il'he:'met.od of differences" was used to calculate 
vertical travel times to th~ unweathered rock (Heiland, 1946 
and Dyson, 1956). Difficulties 1Tiere experienced in measuring 
reliable seismic velociti es in the overburden. Vertical travel 
times calculated at points near diamond drill holes were 
therefore used to o~Jt8in ajJ~qarent veloci ties in the over0urden. 
'l'he vertical travel time at each geophone , multiplied 'by the 
apparent veloci t~r in t:1e over"Jurden at that point gives the 
depth to unweathered rock perpendicular to the ~urface at the 
geophone. In this manner the diamond drill hole information 
was used as a control for the seismic survey and not as a check 
on the accuracy of the seismic results~ 

A 12-channel C~ntury 506 portable refraction seismograph 
was used, with ~·.I.C. geophones of natural freq,uency 20 c.p.s. 
Ixp1.osive charges ""I1th a maximum of 15 l1)s. of 75 per cent 
gelignite r1ere used, the ~xact amount depending on the depth of' 
overburden at t:1e shot point and on the distance to the geophone 
at the reciprocal shot-paint. 

Irhe 'craverses, five in numlJer, were cleared and 
s\.1l"veyed by tl1C Commission's S"t1.rvey Sect ion. Nine normal spreads 
and five weathering spreads were ~ shot in the following manner: 

(a) Nor.mal 3~pre.aq,s: :i:leven geophones were spaced at 
fifty-foot intervals along the slope. of the ground, with shot 
points at the ends of the spread and at points sufficiently 
removed from each end of the spread to record refractions from 
the unv/Gathered rock over the entir·e length of the spread. 

(b) ~:Veathering Spreads: :':'lcven geophoneS were spaced at 
ten-foot inter·vale along the slope of the ground, with sho·t 
pOints at 10,50,100 a~d 250 feet from either end of the spread. 

4. HIiSUIir S·. 

Profiles sh6wing the seismib velocities recorded 
and the depth to unweathered rock cblculated from the seismic 
results, a~e reproduced on Plate 2. The 'depths are plotted 
perpendicular to the ground surface. 

The profile of the ~nweathered rock along traverse 
T-T' suggests the presence of terraces cut in the granodiorite 
between T15 and T22, and west of T28. This could not be 
confirmed from the drilling logs, however, as no 'cores were 
recovered from th.e ulJper IJOrtions of the drill holes in this 
vicinity~ 
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3. 

The profil~s along traverses P-P', Q-Q' and R_Rt 
indicate a general incr-case in the thickness of the overburden 
towards t.he north. 

Seismic velocities usually give a fairly good 
indicat:i.on of roc!{ type. but to mal;:e a definite interpretation 
a certain amount of geologicsl control is needed. Usually, 
it is 'possible to compare dr-ill log descriptions of rock type 
with the seismic veloc it ies, but in thE'; present survey th.e 
descriptions on ·i;he drill lorrs were not alv/ays adequate. 

liable 1 gives a probable i nterp:{'etation of the 
seismic velocitit:s recorded, in terms of rock type. 

~Br.:S 1. 

Velocity of 10n~itudinal 
Waves (ft/sec.) Rock Type 

~-------------------~-----~~-----'--------------------------.---------J 
1,200 - 1,700 

2 ,900 - L~, 500 

Soil 

Completely weathered granodiorite 
or gneiss and perhaps alluvial 
deposits. 

5,000 - 7,400 Weathered and fractured granodiorite 
or gneiss. 

10,000 -11,000 Sheared or fractured granodiorite or 
gneiss, pro'bably slightly weathered 
along fractures. 

Unweathered graro~orite or gneiss, 
probably slightly jointed or fractured. 

1 9,000 - 2 2 , 000 Unwca .'.; hered, unbroken grancXlori te or 
gneiss. 

Plate .3 is a contour map of the unweathered rock,. 
compiled from t.he pl"'ofiles shown on I~lat.e 2 and the available 
drill hole infOl'mlt1on. l'he main features of the map are:-

(i) 

(11) 

(iii) 

(1v) 

A pl"'onounced ridge of uw:eatllcred roc~\: with north­
easterly strike on the western bank of the Pretty 
Valley ~ranch, near Q15. 

A depression in the unweathered rock, with an 
easterly strike, between p6 and Q4, which could 
"be inte~epreted as a ShE;al'" zone. This may eXIJlain 
why, whE;n shooting from the southern end of traverse 
p-p', the transmission of energy of the sound wave 
through the ~round was pdor towards the north. 

A de)ress ion in tt1e southern part of the area, 
coinciding roughly with the Pretty Valley Branch, 
is indicated by contours 3430 to 3520. 

On the eastern bank, the contours indicate a 
depression in the unweathered rock near Sll. 
'Ehe presE;nce of a ne8r~)y cl~eek, flo',':Ting in the 
same direction as the strike or the depression, 
suggests th.at this feature may possibly be interpreted 
as a former gully (now in-filled) formed on a shear 
zone. 
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(v) 

4. 

The closure of the contours round station T20 may 
possibly be inte~preted as an indication of the 
remna nts of a river terrace or 8 small ahill l' on 
the general slope~ 

Plate 4 is an isopach plan showing the thickness of 
the overburden, as calculated from seismic and drilling data. 
The plan clearly sho\'/5 -Gl1St the ovel ..... ln1.rclen thicl::nesB decreases 
towards the river and may even be zero in the river bed. 

E~rors are "introduced into z, the calculated eepth 
to fresh rock, by errors in the apparent velocity (v) and the 
vertical travel tir,le (t). 

z = v.t. 

Let the error in v and t beA v and A t respectively. 
Then the error~~ z, in z is given by :-

A z = (v+-Av)(t+~ t) .. v t 

= tA'i.r + v~t +~vA.t. 

The third term~ tl v At, is of a small order of 
magnitude and hence WEY be neglected • 

• •• Az = 
1. e.~ = 

z 

tb.v 
A...,Y 

v 

1-

-t 

vA t 
4.1 

t 

From .velocity ond d:· ... ill hole data the term .~! is 
estimated to 'be within! 20 :per cent. 

rrhe tir.le mea8urements on th.e 17ecords indicate that, 
for an i3v~rage depth of about 50 feet, the term ~ does not 
exceedt 5 per cent. v 

Harice the total accuracy of the de~th measurements is 
w1th1nt 25 per dent~ -

However, where the seismic traverses pass through 
drill hole sites, de:;ths obtained frodl the seismic survey have 
been adjusted to depths obtained "by drilling, and in such 
instances the accuracy of the depths indicated on the profiles 
(Plote 2) and isopac\i map (Plate 4) is considered to 'be 1'1Uoh 
better than t 25 per cent. 

6. CONCLUSIONS. 

Seismic and drilling data show that the depth to 
umiw'eathered rock is less along traverse T-T' than it is to the 
north and south of T-T'. 

The sei~mic velocities in the unweathered ro6k between 
stations T6 and T14 indicate the presence of a shear zone within 
these l1mits. 

It 1~ considered that the information obtained from the 
seismic survey will be of assistance in the selection of a dam 
site, and, should a site "be selected within the area surveyed, 
may be useful 1n assisting with the design of the dam." 
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