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SUMMARY,

An economic evaluation of the Adelaide River drainage basin is being
undertaken by the Northern Territory Administration. Any plan of development
would require a dam in the Adelaide River gorge, upstream from Adelaide River
township, to store water and control flooding. Following earlier investiga~-
tions, No. 1 damsite was selected for detailed feasibility studies. The
geological work has been carried out for the Water Resources Branch of the
Northern Territory Administration.

The site is near the head of the Adelaide River, 4 miles south-west
of Adelaide River township which is 72 miles south of Darwin. The site was
selected because of the favourable topography and the high storage capacity
provided by the widening of the valley upstream of the gorge. A 100-foot-
high dam at No. 1 site would store about 300,000 acre-feet of water. Other
sites lower in the gorge offer no apparent advantage in storage. volume of
dam required and geological conditions.

The geological investigation was to prove the feasibility of a
100-foot~high dam, to ascertain the type of dam most suited to the site

.conditions, and to permit an order~of-cost estimate to be made.

Outcrop mapping of parts of the Adelaide River gorge and storage
area was done at a scale of 1 inch : 8 chains. More detailed mapping of
outcrops and costeans at the damsite was done at 1 inch : 200 feet and
1 inch : 10 feet, respectively; 1450 feet of diamond drilling and 1,500
feet of costeaning and pitting were also carried out.

Bedrock consists of graded meta-greywacke and phyllite of the
Lower Proterozoic Finniss River Group. The rocks are moderately tightly
folded, display low-grade metamorphism (greenschist facies), and are un-
conformably overlain by the Upper Proterozoic Tolmer Group. The Adelaide
River Fault passes through the area, downfaulting part of the Tolmer Group
against the Finniss River Group. '

Treatment may be necessary to prevent leakage out of the storage
area through the Northern and Southern saddles (see Plate 1). Both consist
of phyllite.

The damsite lies within the western 1imb of an anticline. Material
in the left abutment consists of phyllite thoroughly weathered to depths of
40 to 50 feet. The weathered phyllite has soil-like properties: it will
consolidate when loaded, and will nct withstand high stresses. Further,
many cleavage planes and joints within the phyllite are filled with silty
clay and are potential failure planes. At least 45 feet of sandy clay
alluvium covers the valley floor. The right abutment consists of moderately
weathered, graded metagreywacke. Close to the surface; highly weathered
phyllitic interbeds are potential zones of failure; they strike normal to
the proposed dam axis.



Because of expected differential settlement between abutments, it
is concluded that a rock-fill dam with a wide impermeable earth core. or an
earth-fill dam, would be best suited tc the site. A spillway channel could ?
be excavated in the meta-greywacke on the right hank.

Adequate quantities of rock-fill are present within the meta-grey-
wacke sequence in the ridge forming an extension of the left gbutment.
Sufficient quantities of suitable earth material for either an earth-cored
or earth-filled dam are believed to occur in the alluvial flats upstream of
the damsite.

Recommendations for further investigations are outlined at the end
of the report.

I3
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INTRODUCTION

The Adelaide River gorge has been suggested as a suitable site for
a dam to provide domestic water for Darwin (Woolnough, 1936), and for hydro —
electric power generation (Rosenthal, 1948).

The present investigation is part of an overall examination of the
possible development and control of the Adelaide River system . being carried
out by the Water Resources Branch of the Northern Territory Adaministration
(W.R.B.). An essential part of any such development would be a dam in
Adelaide River gorge. Five possible sites in the gorge have been considered,
and the uppermost, (No. 1), selected for a feasibility stidy. The dam would
be used for flood control and supply of irrigation water for rice growing on
the "black soil" plains of the Adelaide River basin. It could also, or
alternatively, be a source of water for the Darwin town water supply.

LOCATION AND ACCESS

The site is near the head of the Adelaide River gorge, which extends
from 2 to 4 miles south-west of Adelaide River township. The township is on
the Stuart Highway, 72 miles south of Darwin (Plate %).

Access is by a rough, dry-weather track, part of which was construc-—
ted by Water Resources Branch in mid-1966. It is possible, if the track is
dry, to travel to the site in an ordinary vehicle, but after heavy rain
creek crossings may be washed out.

PREVIOUS WORK

A brief, preliminary report, based on reconnaissance, was sub-
mitted by Woolnough (1936). The south-east part of the gorge was suggested
as a possible damsite for the supply of domestic water to Darwin.

Rosenthal (1948), produced a report for a proposed hydro-electric
project on Adelaide River. The site was at the outlet of the Adelaide River
gorge, 2 miles from Adelaide River fownship. The project called for a final
wall height of 170 feet. Rosenthal noted that two average wet seasons would
be required to fill the storage area produced by a 100-foot-high wall.

Hays (1961) made a preliminary geological investigation of a number
of alternative sites, (sites 2,3, and 4; see Plate 2), in the central part
of the Adelaide River gorge.




PRESENT INVESTIGATIONS

Surveying .

Water Resources Branch had contour plans of the entire proposed
storage area and gorge prepared from aerial photographs. These plans are
on a scale of 1 inch to 8 chains.  Additional plans for the gorge area are
on a scale of 1 inch to 200 feet, with 5 foot contours. Further, Water
Resources Branch surveyors laid out a 400-foot grid using theodolite and
steel tape. The grid includes the area of the proposed damsite and ancil-
lary structures. The regional grid is laid out on eastings and northings
while the dam grid has X and Y co-ordinates; the Y ordinate is 37 degrees west
of the regional grid-north.

Geological Mapping

In JuneJuly, 1966, E.J. Best mapped, in outcrop ‘detail, the
immediate damsite area, at a scale of 1 inch to 200 feet; and downstream
of the site, on a scale of | inch to 8 chains. The outcrop positions were
plotted directly onto the contour plans. ‘

The present investigation started in November, 1966, and continued
until mid-Januvary, 1967. Preliminary mapping of the storagé area was
carried out at a scale of 1 inch to 8 chains. Further mapping of the dam- Q,
site area and the prospective quarry site was done on a scale of 1 inch to - =
200 feet, again directly onto the contour plans (see Plates 2 and 3). -

Costeaning

Costeaning and 'pitting was carried out before drilling began.
Costeans were bulldozed on both sides of the river near the dam axis, and
behind the right bank, close to the proposed spillway site.  Additioral
costeans were excavated across the southern saddle (see Platé 2). Pitting
was carried out on some of the alluvial flats, upstream of the damsite.

In addition to providing information on the lithology and
structure of the area, the costeans gave an indication of the thickness
of soil and detritus overlying bedrock. Those on the righ%t bank were
logged at a scale of 1 inch to 10 feet; +the logs are presented as
Appendix 4.

) |
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The pits were dug to check the alluvial flats as a source of earth-
fill and impermeable mgterial.

Drilling

. The initial drilling programme was started at the end of July, 1966,
and was completed in early February, 1967. Water pressuré tests were not
carried out in conjunction with the drilling programme, but have since been
done. Results are not included in this report. Seven holes, totalling
1,445 feet, were drilled along the proposed dam axis. All but oné, which is
a vertical hole, were drilled at angles Dbetween 45 arnd 55 degrees to the
horizontal. The angle holes were designed to 1ntersect the beddlng roughly
at right angles (see Appendix 3).

Drilling was carried out by Water Resources Branch using a Mindrill
rig. A NMLC, triple tube core barrel with stationary split inner tube was
used in all holes; it gave very good to excellent core recovery in finely -
fragmented and decomposed ground. In sections of the alluvium, however,’
little to no core was recovered. One drill hole, ARG 5., deviated from its
course. The re-drilled hole is designated ARG 5A.

All core was photographed in the core boxes; in addition, each
1ift from hole ARG 3.was photographed in the split tube, giving a permanent
record of the core in an undisturbed state. o

PHYSIOGRAPHY

The Adelaide River gorge lies within the "Uplands" physiographic
division of the Northern Territory (see Malone, 1962, pp 4-6), with relief
generally between 200 and 350 feet. The terrain configuration is con-
trolled by the type of rocks and structure present. Greywacke forms long,
steep-sided, rough ridges with fairly close dip-—slope and scarp controlj;
the ridges are separated bty narrow valleys. Phyllite forms a more gentle,
"scalloped" terrain with connecting saddles which can generally be negotiated
by Landrover.

The hills flanking the gorge rise up to 360 feet above the floor
of the gorge; slopes are steep, but only in one or two places are they
cliff-like. The floor of the gorge is alluviated throughout. The rather
sinuous course of the gorge is determined by a number of geological factors
(see Plate 2). From the head of the gorge for about a mile the river is
incised into, and follows the strike of, a sequence of west-dipping
phyllite; the east side of the gorge is composed of underlying, resistant,
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meta-greywacke. The river then cuts acress the phyllite, along the sxis of
a north-plunging anticline. The north-west trending section of the gorge is
through, and across the strike of, a sequence of meta-greywacke. Where it
trends north-east, the lower mile or sc of the gorge is again a strike
7alley in soft phyllite; a branca of the Adelaide River Fault may also
underlie this section of the gorge. '

Alluvium has accumulated upstream of the head of the gorge. To
the south-west of the damsite, ridges are separated by aliuvial flats up to
one mile wide.

REGIONAL GEOLOGY

The general geology of the Adelaide River zrea is briefly des-
cribed by Malone (1958). The distribution of stratigraphic units in the
catchment area is shown in Plate 1. Much of the catchment has an alluvial
and partially lateritised illuvial cover cverlying the moderately tightly
folded meta-sediments of the Finniss River Group. The group is Lower
Proterozoic in age and includes graded greywacke and siltstone of the
Noltenius and Burrell Creek Formations. These sediments have undergone
low-grade meta-morphism to the greenscgist faciesgy the regional plunge of
folding is 34~ on magnetic bearing 010° (see Plate 7).

In the south-east and south of the area, gently dipping sedi-
ments of the Upper Proterozoic Tolmer Group unconformably overlie the
Lower Proterozoiec strata. The group includes ihe Depot Creek and Stray
Creek Sandstone members of the Buldiva Sandstone, the Hinde Dolomite, and
sandstone and siltstone of the Waterbag Formation. In some areas, iron
has been concentrated in outcrops of ferruginous, Depot Creek Sandstone,
forming a medium to high-grade, hematitic iron ore.

The Depot Creek and Stray Creek Sandstone Members are strongly
jointed and many springs emerge from them. A few of the springs are
perennial. :

The Adelaide River Fault cuits through the area in a north-ecasterly
direction. It is marked by a narrow zone of silicified or ferruginised
fault breccia. Minor faults, and branches of the Adelaide River Fault,
are also present.
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RESERVOIR AREA

The catchment (Plate 1) covers 243 square miles of the southern
border of the Northern Territory coastal plain. Within this border zone
the headwaters of the Daly, Finniss, Reynolds, and Adelaide Rivers inter-
digitate. Two saddles limit the storage capacity; they are discussed’
later in the report. The planned top water level for the storage is at
a reduced level (R.L.) of 264 feet above mean sea level. This gives a
storage capacity of 300,000 acre-feet and a reservoir surface area of -
5,450 acres (information from W.R.B. ).

Mapping around the damsite revealed part of the succession
within the Finniss River Group. This sequence is indicated in Figure 1.
The section was drawn along a line roughly parallel to the proposed dam
axis. Thicknesses indicated are only estimates based on the mapping
done 1o date. Stratigraphic positions of engineering geological
features, mentioned within the text, are indicated on the section.

POTENTIAL LEAKAGE ZONES

' There appear to be four possible paths of - leakage other than N
through the dam foundations. . Tney are: . . :

1) through beds w1th1n the Tolmer Groupo
2) along the Adelaide River Fault.

3) through the low southern saddle.
'4) through the low northern saddle.

Leakage is not expected through the steeply-dipping, meta-
morphosed, Finniss River Group.
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Tolmer Group

Only the Buldiva Sandstone iz known to crop out within the storage
area, but the Hinde Dolomite and Waterbag Creek Formations may extend into
the southern part. Bven if cavernous carbonste rocks are present near the
head of the storage, leakage through them would be unlikely because of the
extremely long leakage path.

" To ‘the west of the Adelaide River Fault, Depot Creek Sandstone
dips to the south-east at 10 to 12 degrees, towards the Adelaide River Fault.
A few anomalous dips, in the opposite direction, cccur along the fault line.
Most of the sandstone is above the proposed fop water level.

To the east of the Adelaide River Fault, Buldiva Sandstone dips
gently (5 to 20 degrees) to the west, obliquely into the storage area. The
beds abut against a branch of the Adelaides River Fault and are downfaulted
against the Finniss River Group. The eastern and north-eastern sides of
the reservoir would have a barrier of Lower Proterczoic rocks at all points
east of the Adelaide River Fault, therefore any leagkage eastwards through
the Buldiva Sandstone would have to find an outlet along the Adelaide River
Fault (which is discussed below). Leakage to the south, into the Daly
River system, through the Buldiva Sandsione- is obviated by the very long
leakage path - more than 16 miles.

»

Adelagide River Fault

)

il

Near the southern saddle, the fault, which dips steeply to the
south-east in places (035 .degrees magnetic/86 degrees SE.), has downfaulted
Depot Creek Sandstone against meta-siltstone and meta-greywacke of the '
Finniss River Group.. The fault is sharply defined. To the north-west
of the saddle Depot Creek Sandstone abuts against meta-greywacke. At the
contact a vein of hard hematite, one to two feet wide, contains a narrow
band of breccia. The latter consists of friable sandstone fragments
within a hematite matrix. Thin hematite veins also occur parallel to
cleavage in some areas.

To the south-west, at the contact between sandstone and meta-
giltstone, there are outcrops of silicified breccia up to 30 feet wide.
The breccia consists of sandstone fragments in a crypto-crystalline quartz
matrix. The meta-siltstone is closely cleaved near the fault trace; im
places the cleavage is contorted; elsewhere it is parallel to the fault
trace.

The fault line aﬁpears tight, and has no springs associated with
it (observations by the author and by D. Kneebone, Senior Technical
Officer, W.R.B.). Any seepage comes out of near-horizontal fractures
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Bureau of Mineral Resources, Geology and Geophysics . April 1967. To accompany Record 1967/120.

FIG.I.

Generalised S’rrdtigrophic Column for
Adelaide River Gorge Dam Site No.|
and Environs

Thicknesses approximate, measured from map .

REFERENCE

Phyllite with slumped beds

Fine-grained meta-greywacke

Medium-grained meta-greywacke

Coarse-grained meta-greywacke

Pebble conglomerate
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within the Depot Creek Sandstone (also see Hays, 1961, p6). Leakage is
therefore not expected along the fault. To confirm the impermeability

of the fault, a drill hole should be put down to intersect the fault and
water-pressure tests should be carried. out, especially within the meta-

siltstone near the contact (see below).

Southern Saddle (R.L. 277 feet)

The saddle lies within meta-siltstone. Its north-west edge
is bounded by the Adelaide River fault-line scarp. Streams drain to the
north and south with gradients of 1:30 and 1:70 respectively.

During earlier investigations, the saddle, the "Eastern Low.
Saddle" of Hays (1961), was considered as a possible spillway site; the
need for a cut-off wall was also considered. A resistivity survey was
carried out in 1960. Attempts to check the results by augering were
not successful. Since then, two costeans have been bulldozed to a depth
of 6 to 7 feet. The top 2 to 3 feet of soil consists of fine-grained
sand washed down from the Depot Creek Sandstone to the west. Below the
sand, highly weathered and lateritised meta-siltstone is present. This
material has a high clay content.. Form interpretation of the geophysical
work, the contact between the highly weathered and moderately weathered
meta-siltstone is places at a depth of 10 to 20 feet below the surface,
with moderately weathered rock to at least 40 feet.

The highly and moderately weathered meta-siltstone probably
has permeabilities similar to those of the phyllite in the left bank of
the damsite. Two shallow holes may be needed for water pressure tests
and to check the depth of weathered rock. In addition, the contact
between ‘highly weathered meta-siltstone and the Adelaide Rivér Fault
should be water-pressure tested. 4 grout cut-off may be needed across
the saddle to make it water-tight.

Northern Saddle (R.L. 289 feet)

The northern saddle, the "Western Low Saddle" of Hays (1961),
is steep sided with slope gradients ranging from 1:2 to 1:6. The saddle
is on the west limb of an anticline in cleaved phyllite, which in the rare
outcrops, is brittle and closely cleaved. Cleavage spacing is from %+ to
1 inch. In the saddle, cleavage strikes 018 degrees (magnetic) and dips
about 80 degrees west. The strike is almost normal to the axis of the
saddle. Unless cleavage is tight at depth, it may allow leakage. Hays,
(1961, p 7), noted that "joints appear to be open to a depth of between
50 and 100 feet" (in outcrop on the saddle slopes), but drilling in the
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left abutment of the dam indicates that the phyllite is generally tight,

even close to the surface. Since the shortest potential leakage path is
only 300 feet, careful water-pressure testing will be needed to determine the
permeability of the phyllite. For this purpose one or two, 60 to 70 feet
long, cored, diamond drill-holes will be required.

An anticlinal axis to the south-east of the saddle lies along
a ridge of phyllite, capped by cleaved meta~greywacke. On the east limb
of the anticline the meta-greywacke dips to the north-east at 45 to 55
degrees; the west limb is scree covered. Along the synclinal trough in
the Valley to the east; seepage was noted from beddlng planes within the
meta-greywacke.

If the water level is raised above R.L. 280 feet, water may leak
along bedding planes and joints within the meta-greywacke. If a maximum
top water level of 264 feet is used, water will have to pass through the
phyllite to leave the storage area and the meta-greywacke capping should
not present a leakage problem.

DAMSITE GEOLOGY

LITHOLOGY

The damsite area consists of graded meta-greywacke and phyllite
(see Plate 3 and Fig. 1). Meta—-greywacke grades from pebble conglomerate
through coarse, medium, and fine grained greywacke to phyllite, but not all
gradations are present in every graded bed. Beds range in thickness from
1 to 40 feet and crop out as elongate, steeply dipping ribs and sloping
slabs.

Conglomerate bands, many of which are very friable at the surface,
are composed of rounded quartz pebbles. Most of the pebbles are between
% and 2 inches in diameter. In places, the pebbles are sheared and ovoid.
Bands are not everywhere continuous but tend to pinch and swell. Shallow
scour channels in underlying, fine-grained beds are commonly partly filled
with conglomerate. The conglomerate grades upwards into a quartz-greywacke.
In places there is no transition and sharp contacts occur between coarse and
fine bands.

The meta-greywacke consists of angular to sub-rounded quartz
grains set in a fine groundmass of sericite, quartz and minor quantities of
green chlorite. Under polarised light, most quartz grains show undulose
extinction, caused by strain; some are granulated, some are partially
recrystallised. Within the finer bands, fine cross-bedding is ¢ommon.

S A
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see geological logs - Appendics 3
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Outcrops of phylliteare sparse; they occur as closely cleaved
blocks and slabs protruding from a shallow soii cover. The blocks are very
susceptible to soil creep. The phyllite has a fine--grained groundmass of
quartz, sericite, and light--green chlorite. In places, quariz porphyroblasts
are present. Holes ARG 4 and 6 intersect bands which consist of contorted,
black, chloritic "slate", with highly polished shear Ffaces.

Phyllite beds were originally siltstone, shale, or mudstone.
Bands within the sequence s%till show soft-rock structures such as load-casts,
ball and pillow structures, and fine cross and graded bedding.

Outcrops of both meta-greywacke and phyllite are locally silici-
fied, especially close to quartz veins.

ALLUVIUM

Alluvium is at least 45 feet thick in the main stream. It
consists of sand, gravel, and stiff, impermeable, sandy clay, silty clay,
and clay. Close to the valley sides, scree boulders are present.

In the watercourse inio which it is proposed that <he spillway
should discharge, alluvium is from 4 feet to greater than 25 feet thick.
The top few feet of clay is underlain by weak, highly weathered and
lateritised gravel.

STRUCTURE

Folding

Both left and right banks of “he damsiie are on %he moderately
steeply dipping (40 %to 60 degrees) east limb of a syncline, (Fig. 3).
The synclinal axis follows the %op of the ridge which forms the left side
of the valley and plunges north-zorth-east between 20 and 30 degrees.
The anticlinal axis of a minor fold is exposed on the right bank, in a
costean at R.L. 330 feet, near the proposed centre~-line of the dam.
Another anticlinal axis is exposed in the spillway costean, on the east
side of the right bank.



FPaulting

Apart from minor dislocations, (displacements of 4 to 6 inches),
along fractures, there is no surface evidence of faulting within the damsite.
A number of shear zones were intersected by drill holes, especially within
the phyllite (see Appendix 3 and Fig. 3). In addition, one or two areas of
silicified breccig,up to 1 foot thick, were intersected.

Drill hole ARG 7 passed through a possible shear zone from 45 to
73 feet (28 to 40 feet, vertical depth), dlrectly below the alluvium. Core
recovery was poor; the material recovered is fine, white clay containing
angular phyllite fragments and five fragmented quartz veins. From 73 to
85 feet (slope distance), the hole passed through flnely fragmented and
sheared phyllite.

The presence of contorted, fragmented, slaty zones in the phyllite
also indicates shearing. These zones were intersected by drill hole ARG 6
at depths from 128 to 256 feet (74 to 144 feet, vertical depth), and by
drill hole ARG 4 at depths from 69 to 200 feet (40 to 425 feet, vertical
depth). All fracture faces are polished and have a vitreous lustre.

Jointing

Jointing characteristics of greywacke differ from those of
phyllite. In the phyllite, cleavage is the most prominent Earting; it
appears to parallel bedding. Cleavage spacing ranges from ¢ to 2 inches,
near the surface, to greater than 8 inches at vertical depths of 100 feet.
Cleavage planes are normally clean; some are slickensided or penetrated
by thin, (4 to 1 inch wide), quartz veins. Near the surface thin clay
seams, formed by weathering, are present along cleavage planes.

From observations of drill core, a set of joints dips at 30
degrees in the opposite direction to bedding. Joint faces are clean; at
depth some are chloritic and highly polished, and a few are coated with
smears of pyrite. Another joint set dips at 60 to 70 degrees to the core
axis in inclined holes. Near the surface, faces of this set are iron-
stained and many have thin clay films. At depth, they are commonly coated
with pyrite; slightly open joints contain small quartz and pyrite crystals.

Many bedding contacts between phyllite and coarse or medium
grained, meta-greywacke are slickensided; bedding joints within the meta-
greywacke are generally clean and tight, but many are iron-stained.

Within the meta-greywacke, close to very close, (3 to 42 inch spaulng), .
steeply dipping, (75 to 90 degrees)q cleavage planes are arranged radially
about fold axes, especially anticlinal crests. Other partings are more

]
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widely spaced than in the phyllite. In 30 measurements, the maximum and
minimum joint spacings were 5 feet, and 1 inch, the average spacings being
between 21 inches and 5 inches.

From 160 joint measurements in the meta~greywacke, the mgjor sets
strike and dip:

012-071°/16-48° E, especially 024-049°/20-40° E.
with a complementary set at 027-037°/37-45° W.  Further sets are:

002-011°/44-51° E,
069-086°/44-56° s,
098-120° /58-66° N,
106-112°/30-34° s.

(all bearings are magnetic).

In drill core, joints at 30 to 45 degrees to the inclined core
axis are the most common. Near the surface many of them have thin clay
infillings. Steeply dipping joints commonly have interconnecting voids,
(1/10 to-% inch Wideg, containing quartz crystals with pyramidal ends.
Some fractures within fine-grained bands are slickensided and covered
with bright-green chlorite. (After two or three months in the atmosphere,
the chlorite breaks down into a green-white powder).

WEATHERING

Two classes of soil and scree covered areas have been distinguished;
their distribution is shown in Plate 3. In one class, soil cover is less
than 3 feet thick, rock outcrop is scattered, and coarse, blocky scree occurs
in places. Rock does not crop out in the other class of area; soil and
scree cover is al least 3 feet, and in places is over 7 feet thick. Near
the base of slopes; scree material is partialiy lateritised, the rock
fragments being completely decomposed and cemented by a weak, ferruginous,
sandy clay matrix,

On the upper left bank there is only a thin soil cover with large
scree blocks present. This thin cover extends down to the break in slope,
slightly below the hidden meta-greywacke, phyllite contact. Below the
break in slope scree increases in thickness both towards the base of the
slope, (there is over 7 feet of lateritised scree in the bottom costean),
and downstream of the dam axis.

s
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The right bank has a thin soil cover., Near the base, and upstream
of the dam axis, there is only a narrow baad of scree, generally 3 to 4 feet
thick, which thins downstream. .

The degree of weathering has been divided into a number of classes
based on the breaking response of the rock to hammer blows:

Table 1 Classification of Degrees of Weathering

€lass Rock Properties
Completely weathered Relict rock fabric; behaves mechanically as soil
Highly weathered Much clay associated with siltstone and phyllite

which crumbles when crushed in hand; meta-grey-
wacke friable and can be broken across the fabric
by unaided hands.

Moderately weathered Clay along fractures in phyllite; phyllite crumbles
under a 1b geological hammer blow. Meta-greywacke
bresks under a moderate hammer blow; some of rock

- may withstand hard hammer blows.

Slightly weathered Rock slightly discoloured and stained along fractu-
' res; kernels of fresh rock between fractures.
Strength slightly reduced from that of fresh rock.

Fresh Rock dark to light grey; no iron staining.
Phyllite may bruise and break along cleavage planes
when struck by a 21b geological hammer. Meta-
greywacke rings when struck by hammer. =

The effect of weathering and depth to which weathering extends
depends markedly on -the lithology. In phyllite on the left bank, spacing
of cleavage partings is depenc¢€1t on weathering: partings are closer spaced
in the more highly weathered zones. In drill hole ARG 5, highly weathered
phyllite extends to 20 feet.below the surface; in ARG 6 it extends to 7O
feet below the surface, (see Fig. 2). Below these zones there is moderately
to slightly weathered phyllite. Even at 140 feet below the surface, in drill
hole ARG 6, phyllite is still moderately weathered in bands.

Meta-greywacke in the right bank is not as weathered as the phyllite.
There is less than 30 feet of highly weathered meta-greywacke in the top of
drill hole ARG 1. The zone of moderate weathering decreases in thickness
towards the valley floor; from 100 feet below the surface in ARG 1, to
65 feet in ARG 2, and 65 feet in ARG 3. As on the left bank, the meta-grey-
wacke is still slightly weathered 200 feet below the allivial flats.

Weathering can be expected to extend deeper in anticlinal and
synclinal cores than on the limbs of folds.




ENGINEERING GEOLOGY

From topographic considerations, five possible damsites were
selected within the Adelaide River Gorge, (see Plate 2). Sites 2, 3 and
4 were previously investigated by Hays (1961): the height of a dam at
site 4 is limited by a low saddle with a R.L. of 221 feet; sites 2 and 3
may warrant further investigation before a final decision is made about
the present site, but preliminary mapping indicates that phyllite underlies
much of the foundation areas for both sites.

The location of the present damsite, (site 1), was selected
because of favourable topography at the site, and because of the high
storage capacity available, as a result of the widening of the river
valley just upstream from the site,

The initial investigation was planned to:

a) determine whether the site is suitable for the
construction of a j00-foot-high dam, and if so tc-

b) provide enough geological information to enable a
fairly accurate cost analysis to be carried oute
This is needed to determine ithe economic feasibility
of the scheme.

FOUNDATIONS
Left Bank

Little, to no, rock crops out on the left bank in the poesition of
the proposed dam axis. Only above R.L. 375 feet, where a conglomerate and
meta-conglomerate sequence overlies the phyilite, is outcrop apparent.
However, only a comparatively shallow cover of soil and scree overlies the
phyllite. The cover ranges from 2 fest thick, half way down the slope, to
T feet thick at the base of the slope. Phyllite is exposed in two costeans,
at drill sites ARG 5 and 6, and along bulldozed tracks leading to the sites.,
Near the surface, phyllite is affected by soil creep. The rock is mainly
soft, weak, closely cleaved and fragmented. During the investigation, water
running intermittently over a period of weeks, cut a trench 18 inches deep
in parts of the costeans. In drill hole ARG 6, the first 120 feet, (75
feet, vertical depth), is in highly weathered phyllite. The phyllite is .
represented by a sericitic and chloritic silt and silty clay for much of the
first 50 feet (30 feet, vertical depth).
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Soil testing procedures wiil be gpplicabie for the highly weathered
material which has a low cchesion (c) and probably a iow angle of friction
(¢). (This opinion is based on tests by the Commonwealth Department of
Works on fill material consisting of highly weathered phylli+e of the Noltenius
Formation from Fort Hill, Darwin (see Brasybrooke, 1967). R.sults from the
tests were: ¢ : 0-6 pounds per square inch (p.s.i.) and g: around 26 degrees).
As the phyllite is soft, it can be easily ripped and excavated using bulldozers
or scraper dumpers.

The material will compact and settle when loaded, and will not
withstand high stresses; however, a rock or earth fill dam, 100 feet high,
should not impose high loads on the foundations. A potential failure surface
may exist along the contact between highly weathered and moderately weathered
phyllite. Phyllite readily parts along cleavage planes and joints, many of
which have clay material associated with them. Since the cleavage dips '
into the hillside, it will probably be less of a problem than the joint planes.

Results of water pressure tests are not available but it is expected
that the phyllite may be more permeable -at depth *than near the surface; the
silty and clayey material at shallow depths should make the upper zone com-
paratively water-tight. However, during drilling of holes ARG 5 and 6, com-
plete loss of drilling water was recorded at depths up *o 30 feet, (15 feet
vertical). Water was seen draining out of the hill side below the drill
sites. If leakage does occur through the left abutmenit, because of the silty
material, there is a danger of piping in the top 80 feet.

At about R.L. 140 feet in drill holes ARG 5, 6 and T pyrite occurs
as joint infillings. Thiswould tend to ,xidise to sulphate radicles in’ the
presence of cement grout and will attack the cement. Hence, if cement
grouting is to be used below R.L. 740 feet in the phyllite zone, sulphate
resistant cement should be used.

River Bed

Results from drill holes ARG 3, 4 and 7 indicate at least 44 feet
of alluvium overlying weathered tedrock.

Table 2 Depth of Alluvium in Drill Holes ARG 3, 4 and 7. ‘

Hole ARG Distance to weathered bedrock (feet)
Inclined Vertical
7 65 (possibly sheared 40 (28)
tedrock below 43)
4 56 40

3 53 44
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In ARG T7; most of the core recovered to 43 feet (28 feet vertical)
is a leached and mottled, stiff, impermeable sandy clay with a few phyllite
fragments, quartz; and meta-greywacke pebbles and boulders. From 43 to 51
feet (28 to 32 feet, vertical distance s there is a stiff, white clay with a
few phyllite fragments; between 571 and 65 feet no core was recovered.
Broken quartz veins and stiff, white clay occur from 65 to 72 feet (40 to 45
feet, vertical distance), +then to 84 feet, (50 feet, vertical), there is
highly weathered phyllite,

Little core was recovered from.the first 66 feet of ARG 4. What
core there is, consists of sandy clay and pebbles of meta~greywacke and
quartz. .

Core recovery from drill hole ARG 3.was also poor. The driller's
shift reports indicate: 10 to 14z feet (7 to 11 feet vertical)-silty clay;
14% to 30 feet (11 to 24 feet vertical)-clayey sand and river gravel with
quartz pebbles and greywacke boulders. Directly below the alluvium, there
is moderately to slightly weathered meta-greywacke.

The drilling results suggest that a shear zone may have been
intersected by ARG 7 between 43 and 72 feet; further exploration will be
needed to confirm this. Further, it appears that the river may have
preferentially cut deeper along the contact between the meta-greywacke and
the phyllite, than elsewhere. This contact, which was intersected by drill
hole ARG 4 at 212 feet, shows minor shearing of the phyllite.

Since sand and gravel beds may occur randomly within the alluvium,
providing potential leakage paths, the alluvium may have to be excavated to
sound bed-rock or an impermeable cut-off provided in the alluvium. Per-
cussion drilling and geophysical work will be needed to define the distri-
bution of the alluvium accurately. If the alluvium is excavated, it may be
usable as part of the f£ill material.

If it is decided not to remove the alluvium, a slurry trench cut—
off composed of bentonite or a bentonite-cement mixture, or an upstream
impervious blanket, (see Sherard, et. al., 1963, pp 304-308), may be
applicable. Sheet-piling, with closure by cement grouting, could also
possibly be used.

Right Bank

Elongate outcrops of graded meta-greywacke, dipping towards the
river, occur on the right bank. Between outcrops, particularly over fine-
grained meta~greywacke and phyllite bands, there is a thin soil cover.

The cover ranges from 1 foot, near the proposed dam crest, to 4 or 5 feet
thick at the base of the slope; hence little stripping will be necessary
to expose the bedrock fully.
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Near the surface, fine--grained mets~greywacke and phyllite bands
are very closely fractured to fragmenied. In the phyliite, clgy-filled
crush zones are common near the sirface. %t shallow depths, slickensides
in phyllite are prevalent, indicabting differential movement between competent

and incompetent beds, during foldiag.

Medium~grained meta-greywacke is closely fractured near the
surface, but generally the rock is moderately strong to strong at depths
of 5 feet or less. Near the dam crest, there may be 10 feet of highly
weathered meta-greywacke, (see Fig. 2).

No bearing capacity problems are anticipated on this bank although
there may be some compaction of phyllite bands. Phyllite bards are also
important as poténtial planes of weakness, especially since tne bedding
strikes almost normally to the dam axis. If high horizontal stress
components are applied to the foundations on the right abuiment, sliding
downstream couldoccur along one or more of the weathered phyllite bands.

A set of joints within the meta-greywacke, dipping at 45 degrees,
are open in part and have in'erconnezting cavities. They constitute g
potential lezkage path. Careful grouting would be needed to make the
right abutment water-tight. Since bedding dips at 50 degrees, blanket
holes may have high takes owing %o grout passing out of the surface zone,
down bedding planes.

Design Considerations

The profile of the proposed sxis is suitable for a concrete
buttress, earth or rock-fill dam. Because of poor foundations, cost of
cement and the probable lack of suitable aggregate and sand, a concrete dam
appears to be uneconomical. Hence the choice lies between a rock-fill dam
with an impermeable core or an earth-fill dam. Sufficient quantities of
rock-fill are present and pitting has indicated that large quantifies of
earth~-fill are probably also present near the site.

Since highly weathered phyllite on the left bank will prcbably
compact to a marked degree under the load of the embankment; the dam
foundations should be wide. Also, hecause of the difference in rock types
on either bank, differential settlement of the two sides is likely to occur,
even if the left bank foundations were excavated to fresh phyllite.

These considerations call for either a rock-fill dam with a wide
core-zone, or an earth-fill dam. Soil mechanics studies should be made
on foundation material to determine the safe load and other design criteria.
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SPILLWAY

The proposed spillway site is in graded meta-greywacke, on the
right bank. A minor anticlinal crest is exposed at R.L. 300 feet on the
line of the dam axis. This is close %o the proposed spillway crest
position. The spillway channel will probably slant down the back slope
of the right bank, running across the strike of the bedding at a shallow
angle. A spillway chamnel in this lccation would pass over an anticlinal
crest near the base of the slope.

The right wall of the spillway cut will have to be cut at an
angle no steeper than the bedding dip of 50 degrees. Material excavated
from the spillway may be usable as rock-fill.

Shallow drilling will be needed along the spillway centre line
and at the site of the energy'dissapator, wherever positioned, to deter-
mine the depth of wesk, weathered rock.

CONSTRUCTION MATERTIALS

ROCK-FILL

if a rock-fill dam is decided one between 500,000 and 1,000,000
cubic yards of rock will be needed (the Figures are very approximate;
they are based on estimates by W.R.B.). Available sources are:

a) the meta-greywacke of the Noltenius Formation; and
b) the Depot Creek Sandstone.

Nol+snius Meta—greyWacke

Geological Succession and Structurs

The ridge that forms the extension of the left abutment consists’
of a folded sequence of meta—greywacke beds. The beds are from 4 to 40
feet thick and grade from a quartz-pebble conglomerate through coarse,
medium, and fine grained greywacke to phyllite.. The sequence, which is
800 to 900 feet thick, occurs stratigraphically between thick sequences of
phyllite. A synclinal trough extends along the centre-of the ridge, with
an anticlinal crest on the western edge and a probable synclinal trough
half way down the western slope, (see Plate 3 and 5).
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Outcrop is generally sporadic and the western dip slope is almost -
completely scree-covered. bubt conglomeratic tands provide useful members for
correlation of beds. A number of sections paced across areas of fairly
continuous outcrop have teen interpolatad and projecied onto sections A-B
and C-D. From these, a compcsite stratigrapnic column of beds in the quarry
site has been built up (see Piate ). The thickness of beds in this column
has been reduced tc true thickness. Since individual beds lens and swell,
the sequence presented im the column is generalised and approximate. Above
the succession in section C-D, there is another 400 fest of meta-—greywacke
which is closely cleaved in ocutcrop. This lies outside the proposed quarry
limits, (see Appendix 2).

Suitability for Rock~fill

!

' Meta-greywacke: A%t the surface the meta-greywacke varies in
guality. In places it is strong and partly silicified; in other areas,
egpecially where it is close to fold axes and where it is fine-grained and
micaceous; the meta-greywacke is closely clegved, highly weathered and
friable. Further, the matrix of conglomerate and very coarse-grained sand
bands tends to be weathered, producing s friable material.

Some of the mica-rich metaz-greywacke may have poor aggregate .
shear-strengh charscteristics. When wetted, both its compressive strength
and its sliding friction angle are expecied to decrease. (When wetted,
the sliding friction angle of mica decreases markedly, see Horn and Deere, <
1962). Samples will have %o be submitted to the appropriate strength and
durability tests.

Phyllitic Interbedss Phyllite is very weak at the surface.
Information from drill holes ARG 1.2.3 and 4 indicate that phyllitic inter-
beds are also weak and fragmented at depih. Hence, on working, it will
produce excessive fines. '

Jointing: Pronounced joiniting in meta~greywacke, within the area,
produces natural blocks from 1 fto 10 cubic feet in volumse. The blocks range
in shape from plates and elongate blocks to cubes; elongate and platey
blocks predominate. From measurements of €0 natural blocks taken at random,
the average ratio of diameters was 7:1.6:2.5.

Near fold sxes, meta-greywacke at the surface is closely cleaved,
with plates down to half an inch thick.

Bulk Properties:s Using information from Fig. 4, the section has
been divided into four rock-type divisions. For each rock type, the
cumulative thickness, percentage of section, commentis, and likely properties
as rock-fill, are given in Table 3.




- 19m

Table 3 Likely Volumes and Properties of Rock Type Divisions within
Proposed Quarry in Meta-greywacke.

Rock Type Cumulative Percentage Comments Likely
thickness of total Properties
in section gection as rock-fill *
(feet) thickness
Phyllite 20 4 Little outcrop. Weak; will crush
Very closely on working,
fractured to producing fines. .

finely fragment-
ed at depth.

No Outcrop 15 16 Probably mainly
weak rock produ-
cing excessive
fines on working.

Fine-grained 105 23 Commonly highly Weak to moderately
meta-greywacke, o micaceous with strong. On working
friable at ' poor bond strength. will produce blocks
surface Moderately to and moderate fines..
‘ closely fractured
at. depth9

Fine-grained = ~ = 260 . 57 Moderately to Moderately strong.
meta-greywacke o closely fractured On working will
to conglomerate ' at surface and at produce blocks

' depth. and some fines.

460 100

* (Opinions based on observations from outcrops and core; will need confir-
mation by drilling and suitable tests).

Quantities of Rock-fill

Assuming the proposed quarry floor to be at R.L. 250 feet, the quarry
site, (see Appendix 2), shouldcontaia 1 ;000,000 cubic yards of rock-~fill. The
site mainly lies within the east limb of a syncline. It also has an anticli-
nal axis running through its centre, (see Plate 5). To prove the quarry,
using geological deduction; 580 feet of drilling and 800 feet of costeaning is
needed, (see Appendix 2 for detailed recommendations).

Should the volume of suitable material be. inadequate, the proposed
quarry could be extended horizontally in any of three directions, or the floor
deepened, and still remain within the meta~-greywacke sequence. Phyllite would
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probably be encountered in the guarry f’onr if the anticlinal sxis is followed
too far towards the south.

Large Plocks sultable for rip-rap are expected jn sufficient quan-
tities, but they would probably hare tn be stockpiled as produced.

Depo Creek Sandstone

: Along the Adelaide River Fauli there are a number of sgcarps up to
90 feet high in Depot Creek Sandstone. The rock is g well-bedded, strong,
partly silicified, finew-grained quartz sandstone. Though no estimate has
beer made of the volume of rock present, the sandstone could possibly be
used as rock-fill. However, the silicification may be a superficial pheno-
menon. If so, the sandstone at a falrly shallow depth is possgibly too soft
and friable to be used for rock-~fill. Drilling would be required to check
this. Further, owing to pronowaced bedding, the sandstone would possibly
break into platy blocks when blasted.

IMPERVIOUS MATERIAL

The only suitable material for use in an impervious tore is the
sandy -clay alluvium that occurs extensively in the valley of the Adelaide
River. Large alluvial flats, of an unknowa thickness (possibly up to 40
feet thick in places), have been formed above the head of the gorge. A
number of them have been pitted %o determine the quality and quantity of
the material. From a superficial examiaation, the alluvium ranges from
clay to a well graded (?) sandy clay with mcderate to high cohesive strength.
In most pits the top 1 to 2 feet consists of a grey-black, non cohesive soil,
underlain by red to pink sandy clay. The alluvial deposits have been in-
vestigated by engineers of Water Resources Branch.

The volumes pregent have not been estimated but more than enough
material has been proved for an impermeable core. If an earth-fill dam
ig decided on, there would probably bte adequate supplies of alluvium
within a mile of the damsite. : . ‘

If alluvium at the damsite is remcwed, this may be usable as earth~
fill material. That recovered from coring is a stiff, sandy clay to clay
and appears impermeable.

Since there may be sandy lenses within the alluvium, it would have
to be thoroughly mixed to prevent g permezble zone being formed inadvertently.
Representative samples will have to be sihjscted to the usual laboratory tests.
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SAND

No suitable sand deposits have been found near the damsite.
Deposits of fine-grained, pink quartz sand form flats below the Adelaide
River Fault. This sand is derived from the Depot Creek Sandstone. It
appears to be too fine-grained for use in concrete without blending, but
no grading tests have been done on the sand, and no estimate has been
made of the volume of sand available.

Suiteble sand is reported to have been located in the bed of the .
river, below Adelalde River township.. : .

AGGREGATE

The most suitable source of ageregate appears to be crushed,
silicified, Depot Creek Sandstone or crushed meta-greywacke. If these
sources prove unsatisfactory, commercial sources, such as the 'Australlan
Blue Metal' quarry at Acacia Creek, may have to .be used.

CONCLUSIONS

From geological considerations, the construction of a 1OO¥foot4
high rock or earth~fill dam at Site No. 1 is feasible.

The depths of alluvium and highly weathered phyllite, which
form the left abutment and foundation below the river, are the main
disadvantages of the site; they are up to 45 feet thick. The right
abutment is composed of strong, elastic meta-greywacke. Therefore,
differing response to loading by the dam embankment, across the site, will
require a design and embankment material which w111 accept differential.
foundation settlement°

As water pressure tests were not carried out in conjunction
with the drilling programme, no conclusions can be reached as to the
permeability of the foundations.

: Testlng will be necessary to determine whether leakage will occur
through the Northern and Seuthern saddles.

v

-
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Ample rock and earth-fill materials appear 4o be available close
t0 the sgite.

If the profiles of Sites 2 and 3 suggest that volumes of embank-
ment would be similar %o that required for Site 4 or that any added embank-
ment volume for Sites 2 or 3 would be fully offset by the cost of excava-
tion and foundation treatment at the No, 1 site, further geological in-
"vestigations should be carried out at Sites 2 and 3 before a final
de0131on is made about Site No. 1.

RECOMMENDATIONS

Collar positions of the drill holes and costean centre lines
should be accurately surveyed with respect to the damsite grid. . If
drilling is carried out in the proposed quarry site, the grid will have
to be extended to cover this area. All drill holes should be preserved
by cementing in stand pipes to which screw caps can be fitted, ana should
be clearly marked.

- . H l

"Should it be decided toc construct a dam at Site No. 1, additional
geological information will be ne2ded on which to base the design of the
dam. However; before a final decision can be made on the site, further
preliminary geological investigations may be necessary of Sites 2 and 3
(see Conclusions). Information available indicates that phyllite is
present within the foundation areas of both sites but that thicknesses of
alluvium may not be as great as at Site 1.

The following design investigafions are recommended:

1)  Samples of the highly weathered phyllite on the left bank
.require in situ and laboratory tests to determine mechanical
properties and permegbility. :

. 2) A programme of seismic work in conjunction with pattern
drilling is necessary to determine the thickness of
alluvium and highly weathered phyllite. At least six
50-foot percussion holes will be required initially. On
the left bank, the boundary between glluvium and highly
weathered phyllite will be difficult to distinguish.
Excavation limit may have to be based on mechanlcal tests
of representative samples. :

3) After the seismic survey, further diamond drilling will
probably be needed to test suspected shear and fault
zones, or other zones of low velocity.

4) Further costeaning and sluicing of the right bank is
desirable to provide more detailed ianformation on the




5)

6)

7)

8)

5)

10)
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amount of "dental work" (caulking of joints, minor
shears and pockets of deep weathering with concrete)
needed; and to determine whether a satisfactory foundation
can be obtained without trimming of the rock.

Shallow drilling and seismic testing will be required
along the spillway centre line and at thé dissipator
site. At least three, vertical, 30-foot diamond drill
holes will be required along the channel to determine
the depth of weak, weathered rock. The whole of the
spillway area should be cleaned down, sluiced, and
magpped in detail by a geologist.

Some design drilling and geological mapping will be
required for any diversion works that may be required.
The work necessary cannot be indicated until the nature
of the diversion works, if any, is decided.

580 feet of drilling and 800 feet of costeaning will.be
required in the proposed quarry site in the meta-grey-
wacke, (see recommendations in'Appendix 2).  Samples
will have to be subjected to appropriate strength and
durability tests. Further drilling may be needed for
contractual purposes.

The necessary quantity and quality of earth-fill mateérial
will have to be proved by the appropriate field and
laboratory studies.

The permeability and thickness of highly weathered
phyllite will have to be determined in both the Northern
and Southern saddles. This will require one or two
diamond drill holes in each saddle. These holes should
reach a depth of 60 to 70 feet and be water-presure tested.

At least one hole should be drilled through the Adelaide
River Fault and be thoroughly water-pressure tested.
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APPENDIX 1

DEFINITIONS OF SEMI-QUANTITATIVE DESCRIPTIVE TERMS

Grade Scale

Pebble 4 to 64 mm
Very-coarse-grained sand 2 0o 4 mm
Coarse-grained sand “to 2 mm
Medium-grained sand 4 %o 1mm
Fine-grained sand 4 to £ mm
Fracture Spacing
Very wide fracturing > 10 feet
Wide fracturing 3 to 10 feet
Moderate fracturing 1 to 3 feet
Close fracturing 4 inches to 1 feet
Very close fracturing 1 inch to 4 inches
Fragmented ‘ %+ inch %o 1 inch
Finely fragmented < % inch
Hardness
Hard to very hard Impcssible to scratch
with knife blade.
Moderately hard Shallow scratches with
knife blade.
Soft Deep scratches with
knife blade.
Percugsive Strength of Rock
Strong to very sirong Not broken by repeated

blows with a 21b
geological hammer.

Moderately strong Rock broken by 3 or 4
heavy blows with a £1b
geological hammer.

Weak Rock broken by one blew
(includes brittle,
fissile, friable, and
flaky rocks)



- 26 .

APPENDIX 2 - St
QUARRY SITE., ADELAIDE RIVER GORGE .

Assuming the proposed quarry floor to be at R.L. 250 feet and
using geological deduction, 580 feet of drilling and 800 feét of costeaning
should prove an adequate volume of rock~fill material (about 1,000,000
cubic yards ) o

There will be sufficient drill core to allow an estimate of the
volume of fine-~grained material present and to indicate the effects of
cleavage at depth. The core will have to be logged and samples subjected
to appropriate strength and durability tests.

To prove an adequate volume of rock-fill for contractual purposes,
an extra 420 feet of vertical drilling may be desirable. .This drilling,
however,; would presumably be undertaken at the design investigation stage.

Should there be an inadequate volume of suitable material, the
proposed quarry could be extended horizontally in any of three directions,
or the floor deepened, and still remain within the greywacke sequence.
However, phyllite would probably be encouatéred in the quarry floor if the
anticlingl axis is followed towards the soutb.

The drill sites and specifications in the attachments differ from
. those previously set out on the ground.

i -

ARG 8:  This position is the same as that already blazed and
pegged as 8.

ARG 9:° This position is situated immediately above a conglomerate
band about half-way between pegged positions 11 and 12,

ARG 10: This position is fifty feet downhill from that blazed and
pegged as 10. '

Costean h-h', 200 feet long, is to locate the fold axis and to try
to locate a conglomergte marker band on the west side of the anticline.

Costeans j-j' (100 feet long) and k-k' (500 feet long) are to
expose the sequence in the area of no outcrop, tc locate any possible faults
and to locate the known anticlinal fold axis and any other fold axis that
may be present lower down the hill,
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SPECIFICATIONS FOR IRILLING

DRILL HOLE No. ARG 8 TEMPORARY FINAL

TYPE OF DRILLING: Diamond drilling with NMLC stationary triple split
inner tube

LOCATION:  Quarry Site
OBJECTIVES OF DRILLING: To determine the stratigraphic sequence
SITE INDICATED BY: ©Peg painted red and blazed trees

DRILL SITE PEG, CO-ORDINATES: E 1226000
N 9935050

METHOD OBTAINED: From photogrammetric contour plan € & L 430/D

IRILL SITE PEG, R.L. OF GROUND SURFACE: 390"

METHOD OBTAINED: From contour plan as above

DIRECTION OF HOLE: 278° Mag. INDICATED BY:

REQUIRED SLOPE (ANGLE FROM HORIZONTAL):  45°

REQUIRED SIZE: MMLC

REQUIRED DEPTH (IN TERMS OF OBJECTIVES): = Drill through the stratigraphic
sequence in the area of no outcrop.

ANTICIPATED DEPTH: 130 feet

ANTICIPATED DRILLING CONDITIONS (STRATA, STRUCTURES): Conglomerate,
greywacke and phyllite : Hard, abrasive drilling

WATER PRESSURE TESTING REQUIRED: No

SPECIAL REQUIREMENTS: Core to be photographed in trays. Core to be
placed in trays and kept in good condition for future reference -
preferably wooden trays.

SITE SET OUT BY: S DATE:

J.B. Braybrooke
ENGINEERING GEOLOGIST
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SPECIFICATIONS FOR DRILLING

DRILL HOLE No. ARG 9 TEMPORARY FINAL

TYPE OF DRILLING: Digmond drilling with NMMLC Stationary triple split
) inner tube. = . -

LOCATION: . Quarry Site

OBJECTIVES OF DRILLING: To determine stratigraphic sequence. To
JAnvestigate cleavage at depth.

SITE INDICATED BY:

IRILL SITE PEG, CO-ORDINATES: E 1225860
' N 9935095

METHOD OBTAINED:  From photogrammetric contour plan € & L 430/D.
IRILL SITE PEG, R.L. OF GROUND SURFACE:- 444 feet

METHOD OBTAINED: From contour plan in gbove’

DIRECTION OF HOLE: -278° Mag. INDICATED BY:

REQUIRED SLOPE (ANGLE FROM HORIZONTAL):  45°

REQUIRED SIZE: NMLC

REQUIRED DEPTH (IN TERMS OF OBJECTIVES): Drill through the stratigraphic
sequence in the area of no cutcrop, Drill 20' telow proposed quarry
floor level.

ANTICIPATED DEPTH: 270!

ANTICIPATED DRILLING CONDITIONS (STRATA, STRUCTURES): Conglomerate,
greywacke and phyllite. Hard; abrasive drilling.

WATER PRESSURE TESTING REQUIRED: No ’

SPECIAL REQUIREMENTS: Core to be photographed in trays. Core to be
placed in trays and kept in good condition for future reference -
preferably wooden trays.

SIZE SET OUT BY: DATE:

«

J.C. Braybrooke
ENGINEERING GEOLOGIST
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SPECIFICATIONS FOR DRILLING

DRILL HOLE No. ARG 10 "~ TEMPORARY FINAL

TYPE OF DRILLING: Diagmond drilling with NMMLC Stationary triple split
inner tube.

LOCATION:  Quarry Site

OBJECTIVES OF DRILLING: To determine stratigraphic sequence, To
investigate cleavage at depth. To determine plunge of anticline.

SITE INDICATED BY:

DRILL SITE PEG, CO-ORDINATES: E 1225505
N 9935080

METHOD OBTAINED: From photogrammetric contour plan € & L 430/D
DRILL SITE PEG, R.L. OF GROUND SURFACE: 340 fee%

METHOD OBTAINED: From contour plan as ghbove

DIRECTION OF HOLE:  109° Mag. INDICATED BY:

REQUIRED SLOPE (ANGLE FROM HORIZONTAL):  45°

REQUIRED SIZE: NMLC

REQUIRED DEPTH (IN TERMS OF OBJECTIVES): Drill through stratigraphic
sequence. Drill into core of anticline to greywacke-phyllite
‘contact. Drill 40' below proposed floor level.

ANTICIPATED DEPTH: 180!

ANTICIPATED DRILLING CONDITIONS (STRATA, STRUCTURES);  Conglomerate,
greywacke and phyllite ¢ Hard, abrasive drilling.

WATER PRESSURE TESTING REQUIRED: No

SPECTAL REQUIREMENTS: Core to be placed in trays and kept in good
condition for future reference - preferably wooden trays.
Core to be photographed in trays.

SITE SET OUT BY: DATE:

J.C. Braybrooke
ENGINEERING GEOLOGIST
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APPENDIX 3

GEOLOGICAL LOGS OF DIAMOND IRILL HOLES AT SITE 4
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ADELAIDE RIVER GORGE DAM SITE No.l.

Geological Sketch Map of Storage and Catchment Arg
| Scale
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PLATE 2.

ADELAIDE RIVER GORGE

Combined Geological and Topographical Map
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ADELAIDE RIVER GORGE
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PLATE 3.

DAM SITE No.l.

ADELAIDE RIVER GORGE
Combined Qutcrop and Topographical Map
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Adelaide River Gorge Damsite No.l.
PROPOSED QUARRY SITE

PLATE 4.

Interpretive Geological Section GH normal to fold axes
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Adelaide River Gorge Damsite No.l.
PROPOSED QUARRY SITE

Interpretive Geological Section KJ along Anticlinal Axis

PLATE 5.
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PLATE 6.

ADELAIDE RIVER GORGE
DAM SITE No.l.
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ADELAIDE RIVER GORGE

PLATE 7

PMTTERN OF FOLDING IN ENVIRONS OF SCHEME

@ POLE OF GREAT CIRCLE

CONTOURED POLAR DIAGRAM OF 610 BEDDING PLANE
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