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INTRODUCTION

The site for the proposed Middle River Dam is located
about L4 miles upstream from the mouth of Middle River, in Seection
79, Hundred of Duncan, Kangaroo Island, It is about 30 miles east
of Kingscote, as shown on Figure 1.

At the site it is proposed to build a dam about 70 feet
high to store water for the Kingscote - Parndana district.

Field geological studies for site selection and feasibil-
ity have been completed, énd a detailed report is in progress, The
work has included detailed geological mapping at the dam site and
at possiﬁle quarry sites, and five diamond drill holes put down
along a tentative axis line at the dam site,

Design Brénch of Enginecering and Water Supply Department
arec preparing preliminary estimates for pre—étressed gravity, earth
and rock fill, and faced rock £ill dams at the site. Mr, R, Good,
Designing Engineer, Dams, has requested a summary of the results
of the geological studies, for use in preparation of the comparative
éstimates for the three altérnative schemes, The foundation
requirements for each of these types of structure have been dis-
cussed with Mr, Good. |

This report summarises the main results and conclusions
reached. The detailed factual data upon which the conclusions are

based will be in the main detailed report,

DAM SITE GEOLOGY

Quality of Foundation Rock

The site is in massive quartzite or greywacke, which is a
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compact, durable, rock,of very high strength and elastic
modulus, There are several nearly vertical planar zones up to
2 ft, thick in which the rock is thinly bedded and fissile, It

is considered that when cohfined, this rock would not be apprec-

iably weaker than the'massive rock,

Quality ofJEoundation Rock Mass

o The rock mass is intersected by three sets of jointé
(Fig. 2) which tend to divide it into blocks of approximately
rhomboidal shape, Near the surface the rock itself is partly
weatheréd, and in addition the joints have opened up as a result
of weathering and become partly filled with soft materials
including weathcred rock, clay, organic soil, and roots of veget-
ation, Below the red line on Figure 2, the majority of jointé
are tightly closed, in many cases cemented by strong material
such aé quartz and calcite,

Near-horizontal joints occur at intervals of 1 to 5
feet,iﬁ the relatively steep right abutment, and together with
jointsjdipping about 50O downslope, appear to have allowed
mechanical loosening of the rock mass to depths of 15 to 20 feet
below éurface. On the right bank the red line on Figure 2 does
not go beneath the limit of mechanical loosening as indicated by
the exploration; it is however below the levels of the last
soil or clay filled Jjoints recorded, and it is considered that
the méterial pelow can be consolidated by cement grouting., The
éteppéd shape of the line is.in part diagrammatié - it is
intended to show the shape which can tend to form on excavation
with the existing natural joint pattern.

No wide zones of shecared or crushed rock were located
in thé exploration., It is possible that some relatively narrow
zones of such material occur in the areas between the
exploratory holes. |

A steeply dippihg zone of weathered rock exposea in the
trench on the left bank was intersected in the uppermost 10 to

15 feet of Hole L. It appears to be a localised zone about 10



r3f
feet wide in whigh Joints are sﬁaced 0.5 feet or less, with the
result that the effects of mechanical and chemical weathering

probably extend locally deeper than in the average rock.

Permeabllity of Foundation

A1l of the holes were tested for permeability by the
single packer method. Except in Hole 1 at the top of the right
abutment, 10 and 20«feet sections of the rock below the main
weathered zone were almost watertight when tested at pressures

of up to LO 1bs./sq.in,

Slope Stability

‘There are no signs of ancient or recent slope
instability in the dam site area,

The orientation of joints on the right abutment
favours sliding of rhoéﬁdidal blocks during excavation, but with
cutting depths‘of less than 20 feet this should not create

serious problcms,

NOTES ON GEOLOGICAL FEATURES AFFECTING THE ALTERNATIVE
TYPES OF STRUCTURES

The following notes have been prepared after discussion
of the engineering requirements with officers of Engineering and
Water Supply Department,

Concrete Gravity Dam (Pre-stressed)

Foundation
The red line on Figure 2 is a suggested cexcavation

'depth for this type of structure, based on the results of the
five diamond drill holes and permeability tests, Except for the
uppermost part, above about R,L. 590 on both abutments, the rock
below this line is assumed to be mainly fresh, in genéral tightly
jointed, and to contain no seams or zones of weak material liable
to consolidate under load or fail by sliding. On-the right bank
the rock below the line probably contains some partly open

joints but it is considered that this rock can be consolidated

by cement grouting. The red line is gencrally several feet
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below the main weathercd zone, to allow the structure to be

keyed into suitably sound rock,

Drilling of Holes for Anchors

| Drilling of the vertical holes for pre-stress cables
may require a careful approach because of the very hard and ab-
rasive nature of the quartzite, and the presence of several near-
vertical zones of softer, fissile rbck. Two possible problems
are recognised:
-=-— slight defectioné of the holes from vertical,
It is believed that there is more chance of deflection with
percussion drilling than diamond‘drilling, and furthecr, that
therc is more chance of deflection with a solid (non~-coring)
diamond bit, than with a coring bit. In any case, if exact
verticality of holes is critical, it may be advisable to locate
holes away from the contacts between massive and fissile rock.
——- high diamond usage if diamond drilling is used.
During the exploratory diamond drilling at the site, bits
usually became polished after several feet only of drilling,
Once polished their penetration rate became very slow and it was
not economical tec use them further at this site. The following

figures show diamond usage and costs for the exploratory

drilling,
Total depth drilled 243 feet
Initial Diamond. Cost £1403
Diamond Loss (usage) £551
Percentage Diamond Loss 39.3%
Diamond cost per foot £2-5-4.

It is considered that the use of a soluble oil
lubricant in the drilling water may increase penetration rates

and reduce diamond usage in this typec of rock.

Spillway

. The rock in the stream bed'downsfream from the
proposed structure is of sufficient quality that no protective
measures should be required., It is also considered likely that

very little protecetive work would be re@uired if a channel -



splllway was constructed on the left bank, as indicated on

Figure 2.

Coarse Lggregate Sources

Quartzite which appears suitable for crushing for
coarsec aggregate 1s exposed in a 30 to 50 foot high face about
%+ mile downstream from the site (Fig. 3). The rock is generally
massive or poorly bedded, and except in some localiscd thinly
bedded zones, should provide coarse aggregate up to three inches
in size,

Preliminary estinmates on the basis of the surface
geological mapping and sketch sections on Figure 5 indicate
that at‘least 10,000 ¢, yds., of material could be obtained from
this source.

The Bay of Shoals Quarry at Kingscote (Fig. 1) is in
sheared columnar basalt., The rock is divided into thin platy
fragments sepafated by limonite or soil-coated joints, A typical
fragment would be 5 x 4 x £ inch. The rock in the core of each
fragment is generally fresh, and adjacent to the joint faces it
is slightly, and in some cases moderately .weathered. - It is
understood that the rock is crushed and used for § inch
aggfegate. However, it is considered unlikely that any larger

size than 2 inch could be obtained from this source,

Fine fggregate Sources

Natural éand is worked intermittently for fine
aggregate at the MacGillivray pit about 12 miles south—ecast of
Kingscote (Fig. 1). The sand occurs in one of a series of
elongated dunes. The depth of usable material appears to range
from L4 to 6 fecet and it is considered likely that the quantity
required (approx. LOOO c.yds.) could be obtained from this
source.‘

Quartzite from the proposed quarry site downstrean
from Middie River Dam may when crushed produce fine aggregate
suitable for use in concretec, either alone, or else blended with

natural sand. '
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:Small alluvial terraces in the lower rcaches of Middle
River are underlain mostly by silts with some fine sandy silts
rich in ofganic material, It is considered that these deposiﬁs

contain no material suitable for use as concrete aggregate,

Earth and Rockfill Dam

Poundation

It is considercd that the impervious core zone of such

a dam could be founded in a trench excavated down to‘a little
above the red line on Figure 2. On the left bank this could be
3 to L feet above the line, and on the right bank almost 6 feet
above; 'The requirecment assumed ié that the rock at these ievels
will be;sufficiently compact, or can be made sufficiently compact
by 1oca1.dental treatment, to ensure that finé material from the
- core cannot be carried by percolating water into open joints or
volds in the foundation. It is also assumed that a grout
curtain will have to be constructed from a line of holes located
roughly in the centre of the trench,

| The filter zone should require a shallower cexcavation
than the impervious core, and a suitable foundation for the
rockfill will probably be found in most places within a foot
of the natural surface, It is assumed that only the vegetation
and organic topsoill will need fo be rcmoved before placement

of the rockfill.

4Rockfill‘Sources

It is considered that adequate gquantities of suitable
quartéite exist along the sides of Middle River gorge, within
% milé of the dam site. An extension of proposed concrete

aggregate quarry, shown in Figure 3, may prove to be best

source.,

Filtef Materiél Sources

It is assumcd that eithcr crushed quartzite from the
dam site area, or crushed basalt from the Bay of Shoals quarry
near Kingscote, -would prove suitaﬁle for use as filter material,

No natural gravel deposit suitable for consideration as a filter




source has bheen loeated,

Impervious Core Material Sources

Completélylweathered and.lateritized'bedrock has been
proven to depths of up to LO fecet benecath the plateau surface
about 2 miles from the site. This weathered rock consists of
silty and éandy clays generally of low plasticity, often contain-
ing laterite gravel in the uppermost 5 feet., It is considered
that this weathered rock would probably prové suitablé'for use
as core material, and that deposits of similar material should
be found within 1 mile of the site. The groundwater table often
lies close (within 10 to 15 feet) to the ground surface in this
area, and so it may be necessary to obtain the material from very

shallow depths,

Spillway

It is assumed that a channel spillway would be cbn-
structed on the left bank. The rcsults of drilling suggest that
this should be in partly weathered quartzite for the first L4 to
5 feet below.the surface, and mainly fresh rock, with localized
weathered seams and zones, below that depth. Much of the
ma@érial excavated should be usable as rockfill, and it should

be possible to leave the channel largely unlined,

Faced Rockfill Dam

Foundation

It is assumed that this type of structure would
require a cut-off tfench at the upstream toe, excavated down to
rock which caﬁ’be rendered impervious by éement grouting. At
this initial stage it could be assumed that the depths required
would be 2 or 3 feet less than those for the gravity dam
foundation, i.e, 2 or 3 feet above the red line on Figure 2.

The rockfill foundation requirements would be the
same as for the earth and rockfill structure, and it is consid-
ered that a suitable foundation will probably be found within

1 foot of the natural surface in most places.,
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Rockfill Sources

These will be local quartzite, the same as for rock=

£111 for an earth and rockfill structure, described above,

Spillway
A channel spillwayblocated on the left bank, would be

mainly ih rock which could be used as rockfill, and it is

considered likely that the channel could be largely unlined.

'D. 4, Stapledon
Senior Geologist

. A
DS Kabssad' DA
S. Robson
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