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ABSTRACT

In response to0 an application from the
State Blectricity Commission of Victoria, a seismic
survey was carried out over the Kiewa o, 2 Dam Site
ayea to assist in finding the best location for a
dam, The results of the seismic survey did not
inédleate any major faults in the dam site ares, buf
showed that in »places the decth of weathering excecds
one hundred feet. Based on the results of both
seismic and drilling data, a recommendatiah is made

as to the most suitable location for a dam site,

(1i1)



1, INTRODUC'YTION,

In response to an apr-lication from the State
Zlectricity Commission of Victoria, & seismic refrsction
survey was made. by the Geonnhysical Section of the bureau
of Mineral Ilesources over the Kiewa No, 2 Dam Site area,

The Kiewa No. 2 Developiment Scheme (Flate 1) consists of :=
(i)A No, 2 Dam, which will be supplied with water from

the Fretiy Valley Branch of the Last Kiewa River,
McKay Creel and the tail-race of ¥No, 1 Power

Station.

(1i) o, 2 Head Race ‘Tunnel, about 3+ miles long, to
divert this water to

(11i) N¥o. 2 Penstock Line, which leads to

(1v) No., 2 Power Station to be built near the junction

of the Pretty Valley 2nd Rocky Valley Branches of
the Zast Kiswa River at Bogong. The drop in watey
level fyom o, 2 Dam 3ite to No, 2 Power Station
is about 1,300 feet,

No. 2 Dam 3ite area is located immediately below
the junction of licilay Creek and the Pretty Valley Branch
(Plate 1). The approximate co-~ordinates of the centre of the
area are 13580008, 1560500C, on the grid of the 4-mile military
map series.

In this report the term overburden is used to
indiecate material of low seismic velocity, This includes the
weathered layer of the granodiorite or gnéiss, alluvial
deposits, soil and loose hill-sicde material.

. The purpose of the survey was to find the most
guitable location for a dam within the area, This necessitates
an estimate of the thickness of ithe overburden, the tocation

of any shear and fault zones and river terraces and, if possible, -
the determination of the nature of the overburden and of the
unweathered rock.

The geophysicel party consisted of D, F. Dyson,
(party leader) andg li, J, O'Connor, geophvsicists, and
J. P. Piggott, field assistant. Acditional field assistants
wore supplied by the Commissions The field work was done
during Noverber and December, 1955 and March, 1956.

Granodiorite crops out in, and adjacent to, the
stream bed in the southern part of the area, as indicated on
T'late 1, In the ncrthern part of the area, landslips occur
on both banks of the river and the stream bed widens into
flats, composed of allu¥ium and slip debris.

The unweathered granodiorite is closely jointed,
the majority of the joints being nearly vertical. The
sredominant strilke of the joints is northerly, whicn coincides
with the direction of the stream in the dam site area,

Isolated outcrops of gneiss occur, ‘“here the

gneiss is intersected in drilloholes, the contact with the
granodiorite is transitional,
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2,

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

o major faults have been found in the area
investigated, although tne msjor "Fryiung Pan Fault® crops out
immediately downstream. Il~any minor faulis with a predominantly
easterly striie have been found (Beavis, 1956). S

Se MITHOD AND FILTD 'IORK,

The seismic refraction method of survey was selected
because from the results estimetes of overburden thickness which
are sufficiently accurate to be of practicsl use for engineering
purposes, can be made,

The "met. od of differences” was used to calculate
vertical travel times to thc unweathered rock (Heiland, 1946
and Dyson, 1956), Difficulties were experienced in measuring
reliable seismic velocities in the overburden., Vertical travel
times calculated at points near diamond drill holes were
therefore used to obtain apparent velocities in the overhurden.
The vertical travel time at each geophone, multiplied by the
apparent velocity in the overdurden at thet point gives the
depth to unweathered rock perpendicular to the surface at the
geophonec, 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 Century 506 portable refraction seismograph
was used, with T.¥.C. geophones of natural frequency 20 C.D.S.
Lxplosive charges with a maximum of 15 1lbhs, of 75 per cent
gelignite were used, the exact amount dcpending on the depth of
overburden at the shot point and on the distance to the geophone
at the reciprocal shot-point, .

The traverses, five in nuwiber, were cleared and
" gurveyed by the Commission's 3urvey Section. Nine normal spreads
and five weathering spreads were-shot in the following manner:

(a) Normal 3preads: 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 unweathered rock over the entire length of the spread.

(v) Weathering Spreads: Zlcven geophones were spaced at
ten-foot intervals along the slope of the ground, with shot
points at 10,50,100 and 250 feet from either end of the spread,

L, RLSULTS.,

Profiles showing the seismiec velocities recorded
and the depth to unweathered rock calculated from the seismic
results, are renroduced on Plate 2, The depths are plotied
perpendicular to the ground surface.

: The profile of the unweathered rock along traverse
T-T' suggests the presence of terraces cut in the granodiorite
between T15 and 722, and west of 728, This could not be
confirmed from the drilling logs, however, as no cores were
recovered from the upper portions of the drill holes in this
vicinity,.
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indication of rock t

3.

The profiles along traverses P-P', Q-G' and R-R!
indicate a general increase in the thic&neqs of the overburden
towards the north, _

Seismic velocities usually give a fairly good

type, but to make a definite interpretation

a certain amount of geologiczl control is needed. Usually,
it is poss1ble to compare drill log descriptions of rock type
with the seismic velocities, bdut in the present survey the
descriptions on the drill 1ogs were not always adequate,

setamic velocities recorded,

Tahle 1 gives a probable interpretation of the

in terms of rock type.

TABLL 1.

Velocity of Lon§itudinal

Viaves

(ft/sec.

Rock Type

1,200
2,900

5,000

10,000

15,000

19,000

- 1,500

i 7,’400

-11,000

~17,500

~22,000

Soil

Completely weathered granodiorite
or gneiss and perhaps alluvial
deposits,

Weathered and fractured granodiorite
or gneiss.,

Sheared or fractured granodiorite or
gneiss, provably slightly weathered
along fractures. :

Unweathered grarodiorite or gneiss,
provably slightly jointed or fractured.

Unweathered, unbroken grantorite or
gneiss,

(1)

(11)

(111)

(iv)

Plate 3 is a contour map of the unweathered rock,
compiled from the orofiles shown on Flate 2 anéd the available
drill hole infopmition. The main features of the map are:-

A pronounced ridge of un-eathered rock with nerthe-
easterly strike on the western bank of the Pretty
Valley Branch, near Q15.

A depression in the unweathered rock, with an
easterly strike, between P6 and Q4, which could

be interpreted as a shear zone, This may explein
why, when shooting from the southern cnd of traverse
P«P!, the transmission of energy of the sound wave
through the ground was poor towards the north,

A depression in the southern part of the area,
coinciding roughly with the Pretty Valley Branch,
is indicated hy contours 3LE0 to 3520.

On the eastern bank, the contours indicate a
depression in the unweathered rock near S11l,

The presence of a neardy creck, flowing in the

same direction as the strike of the depression,
suggests that this feature may possibly be interpreted
as a former gully (now in-fillcd) formed on a shear.

Z0onNe,
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L.

(v) The closure of the contours round station T20 may
possibly be interpreted as an indication of the
remnants of a river terrace or a small "hill" on
the general slope. '

Plate L is an isopach plan showing the thiciness of
the overburden, as calculated from seismic and drilling data.
The plan clearly snhows that the overburden thiciness decreases
towards the river and may even he zero in the river bed,

5. ACCURACY QL RESfLTS;

Irrors are-introduced into z, the calculated depth
to fresh rock, by errors in the apperent velocity (v) and the
vertical travel tine (%).

7z = Vo’to

Let the error in v and t bedAv and At respectively.
Then the error,A z; in z is given by :-

Az = (vrav)(t+H t) ~v 1
=tAv + vAt +avat.

i

_ The third term, 4 vA t, is of a small order of
magnitude and hence may be neglected.

o.-AZ = tO Vv + VAt
i.edz = Ay 4t
A v t

From velocity and drill hole data the term.:%gz is
estimated to be within ¥ 20 per cent, :

The time measurements on the pecords indicate that,
for an averagc depth of sbout 50 feet, the term.é%i does not
exceed + 5 per cent.

Hence the total acduracy of the denth measurements is
within ¥ 25 per cent,

However, where the seismic traverses pass through
drill hole sites, dewnths obtained froum the seisimic survey have
been adjusted to depths obtained by drilling, and in such
instances the accuracy of tne depths indicated on the profiles
(Plate 2) and isopacih map (Plate L) is considered to be mich
hetter than+t 25 per cent.

6. CONCLUSIONS.

Seismic and drilling data show that the denth to
unweathered rock is less olong traverse T-T' than it is to the
north and south of T-7'.

The seismic velocities in the unweathered rock between
stations T6 and T1L indicate the presence of a shear zone within
these limits. ,

It i85 considered that the information obtained from the
seismic survey will be of assistance in the selection of a dam
site, and, should e site be selected within the area surveyed,
may he useful in assisting with the design of the dam,-
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