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SUMMARY AND CONCLUSIONS

1. A tribatary of the Onkapurim River is to be dawmed by an earth-
and-rock embankment with a crestal length of some 1,200 f£t. and a height of
up to 48 £¢, A ridge behind the reservoir will be axcavated to 2 maximm
depth of abeut 42 ft. to provide an inlet channel sbout 1,800 £t. long.

2. Geological nipping, trenching, diamend snd auger drilling have
shown that the valley slopes (uswally less than 10°) are soil-covered to

s depth of sbout 3 £t., the soil resting on variably weathered bedrock of
sg.hists, metassndstones amd intrusives. Alluviwe in the valley is up to

20 ft. at the dam site.

3. . Groundwater rises to the valley floor in wiater and is at least

12 ft. below greund surface benesth the abutments.

-
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4. 'An earth-and-rock-filled dam is feasible at the srité proposed.

Much of the material to be excavated from the inlot opencut will be suitable .
t_for use in the embankment. A portion of this m'ateria‘l has rock properties;
the fresher material from near the floor of the opencut 'should‘ be suitable
f&r use in a toe drain, although the addition of finer material may be
necessary. Adeguate material to complete the embankment will be available

at the top of the right abutment.

5. A cut-off beneath the embankment could be obtained on the

sbutments by excavating to a depth of 5 £t. into bedrock and than backfilling.

in the valley floor two methods are suggested:

(1) excavation of 2 bentonite slurry trench about 2 ft.

| into bedrock and then backfilling with impermeable
mﬁterial.

(2) excavation of sufficient alluvium to aliw continuation

of the abutment cut-off trench across the valley floor.

6. B A concrete spillway would have adequate support in the underlying
weathered metasgndstone which occurs within 2 £t. of the ground surface on the
right abutment. However any Steep faces excavated in this material would |
réquire support until covered with concrete. Any permanent batters should be
at a slope of 1 on 1.5 (33°). o

7. Leakage through the #oils surrounding the préposed outlet conduit

is unlikely. For installation of the pipe it mld be possible to excavate

a trench with vertical walls provided témporary sixyports'are instslled,



8. The material in the inlet opencut should be easy to excavato

using earthmoving equipment. Sone of the material with rock properties will
require ripping. Batter angles of 1 on 1 (450) in wmaterials with rock
properties and 1 on 1.5 ‘(33°) in materials with soil properties arc suggosted.
9., - No significant leakege is likely from the reservoir during operation
and no instability of the vallay walls should occur.

10. No indications of faulting have been observed at the site.

However earthquakes of magnitude 8 on the modified Mercalli scale have been

recoxrded in this area.
INTRODUCTION

A request to catz-y" out geological investigations for the
Summit Storage feature of the Murray Bridge-Onkaparinga Pipeline was
received from the Director and Engineep-in-Chief, Engineering and Water
Supply 'Bapart,meht, in a letter dated 2 April, 1969. v

The lurray Bridge-Onkaparinga pipeline is being constructed
to carry additional water into the Adelaide metropolitan supply system.
The water will be picked up at Murray Bridge and ptmpgd uphill by three
pumping stations to discharge into a storage system 5/8 mile due north of
Mount Barker Junction, near the highest point on the pipeline route. From
this rveservoir the water will gravitate through 2 pipe to be released into
the Onkaparinga River near Rshndorf. (Pig. 1).

The system, known as Sumnit Storage, consists of a dam on &
tributary - an intermittently rumning stream - of the Onkaparinga River.



v
At full operating capacity an earth-snd-rock embankment, some 1,260 {t. v
long and 48 ft. high over the stream bed, will hold back 106 x 16° gations
of water. K‘spillwny'will be built at the top of the right abutment, Lut
1n-noimﬂi use the.water wili leave the reservoir via an cutlet conduit
coﬁsisting of ‘a pipe buried beneath the embankment on the left gbutment.
X A iidgé behind theiraseivoir,”risiﬂg about 40 ft. above the ~
highwater level will have anAOpenéaf some 1,800 ft. long to allow the e

water into the reservoir either alomg & concrete-lined chamael or through

a buried pipe.
The objectives of the geological investigation were as follows:

1) To classify and prove quantities of materials for use in the dam
embankment from the area of the inlet opencut and other sources
if required.

2) To provide sufficient other data on materials alorg the opencut
to enable the design of stable batters and to predict excavation
conditions. |

3) Teo determine foundation conditions for an eartﬁ—and-rockfilled dam
enbankment. |

4) To determine foundation conditicns for a spillway and an cutlet
conduit resting on basement rock.

5) To assess the possibility of leakage cut of the storage area
under operating conditions.

6) To assess the stability of the slopos during reservoir operation.

7) To assess the seismicity of the storage area.



To help achieve these objectives the following exploration
was can'ied out between April, 1969 and May, 1970. (See Pig. 2 for
locations). ,
1)  Bulldozer trenching (Trenches 1 to 10) along the inlet opencut
and the area of the dam abutménts; total length 2,865 ft.
| 2) Backhoe ttencﬁing (Trench 11), 295 f£t. long, for outlet-conduit
. foundation investigations.

‘%) Diamond drilling of 5 holes (DH, 5 and 6) to a maximun depth ~

of 80 £t. (For logs see Appendix 1). e
4) A seismic-refraction traverse of 1,650 £ft. along the inlet v
opencut (Appendix 2). v

5) Auger drilling of 4 holes (AHV 1 to 4) in the valley floor on v
. the centreline of the dam embankment; maximum depth 20 ft. .
(For logs see Appendix 3). : | _ v
6) Drilling for permeability testing of 6 auger holes (AHP 1 to 6)
_ on the abutments of the dam.
7) DPrilling of 19 suger holes (AHM) and excavation of 9 trenches
| (TRM) for materials’ exploration on the right bank above high-
water level. -

8) Excavation of 3 trenches (TRS) across the proposed spillway.

In addition, suger holes drilbled earlier by the E. § W. S.
Department around the perimeter of the xeservoir are shown on Pigure 2.
Some use has also been made of the logs of a mmber of test pits put down
along the present centreline of the bponcm during 'investigatiozis in about

1961.



Gibson (1963) rveported on a dsmsite previously considered for
Section 4215, Hundred Onkaparinga, some 850 ft. downstresm of the present
site. His recommendations for exploration were carried out and reported
on by Steel (1963).' FEight cable-tool holes were put down aleong the dam v
axis, as were two test pits somewhere along the present centreline of
the inlst opencut. ,

Boucaut (1969) repofted ‘'on diemond drilling of three hillerests
on the pipeline's approaéhes to the reservoir. A hole was drilled on
each crest down to invert level to deternine geologic conditions for
excavation and to investigate the possibility of using the excavated
material in tho dom eibankment. OF the three holes drilled, hele DH 1
is within the area of the present investigation. (See Fig. 2 for location (-

~
and Appendix t for log).

REGIONAL GEOLOGY
" Topograply

The project area has a mature landscape, with relief of about
100 £t. over herizontal distances of the order of 2,000 £t. The valley, b
normally dry, has an average fall of about 1° towards the west. About .
five hundred feet upstream of the dan axis the valley bifurcates into
gullies with average gradients of 2. A broadly convex semicircular v
| ridge rises about 80 ft. above the dam base and forms a divide at the v

back of the storage aresa.



The sides of the valley and gullies generally have gentle
slopes, (3° to 90). The valley is in the shape of a shallow V with a
flat floor; the slopes are even, except for local convex areas. The

gullies are broadly U-shaped.

Geol ogy

The area represented in Pigure 2, is in the northeastern
portion of the Echunga sheet, 1:63,360 series (Sprigg & Wilson, 1954).
Accor?iing to this sheet, the area within one mile of the centre of the
reservoir is underlain by metamorphic rocks, belenging to the
. Torrensian Series*, which vwere originally laid down as sediments in a
geosynclinal trough, were later metamorj;hosed, and are now weathered;
no specific rock-types are given for 'ghe area of investigation, but
elsevhere on the sheet area there are slates, phyllites, dolomites,
sandstones and quartzites. |

The same Echunga sheét indicates that the reservoir ares lies
almost on the (axi.s of a major anticline, i.e. an upfold, plunging on a
bearing of about 170° from true north. The anticline appears to be v
syrmmetrical about its axis and passes laterally westwards into a syncline
(downfold), the two axes being about 1.5 miles spart. The structure to
the east of the anticline is not shown.

Although folding is evident from the exploration of project

area, no major fold axis was intersected during exploration.

*Now redefined as part of the Burra Group of formations (Thomson et al, 1964).
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INLET OPENCUT .

. 8ite Geolopy

Notes on Relevant Figures.

Pigures § and 6 show detailed geology gathered from field -
observations and exploration, a summary of the dotails appearing in
Figure 2. Figures 7 and 8 show geological sections across the inlet
[

opencut. In Figure 11 an attempt has been made to relste the attitude

of joints to the centreline for geologically similar areas of the inlet

cpencut. .
. - On Pigures 5 and 6 have been plotted rock and soil substances -
thicker than 0.5 £t. and substance defects such as clay seams and . v

vepetation roots. -The materials have been classified geologically from
an engineering aspect sccording to the classification in Table 1. Some -
of the dips and strikes of joints, and of schistosity, (which may be.
thought of as bedding due to metamorphism} were measured in the walls

of trenches, but bave been plétted.,in plan for easier representation;
there are no floor plans -g.‘or.Trenchég 5.to 8 because of insufficient
exposure of geology. The structural f-.:endlines are interpretations ¢
structure, based on the ficld measurements of schistosity shown, and

have been used in constructing sections across the opencut (Figs. .7 and 8). -

e

Plgure 2 contains a susmary of geological information of

v

Pigures 5 and 6, and the definitions of rock types in Figure 2 have
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been broadened nccprdihgly. >'nu arrangement of rock types in the
legonds of any of these maps is not necessarily in the order of
stratigrsphic occurrence. Petrological descriptions of some of
the rocks may be found in Aj:’pondin 4. The rocks mapped could not

readily be assigned to known formations.
Topography

The inlet opencut ;traddlos & broad convex ridge, semi.-
cireular in plan, trending 020° te 200° from true nerth. The centreline
of the opencut cuts the axis of the ridge at approximately 60°.

| A broad, flat ares at the top of the ridge gives way to
evenly sloping sides with slopes of up to 6° near the ends of the
opencut. The everness of the siopes sppears to be related to the

unifors weathering of the underlying recks.
Soil and Reck Types

These are stsmarised in Tables 2- and $. for their

distribution, see Figures 5 and 6.



TABLE

CLASSIFICATION OF ROCK CONDITIONS AND STRENGTH OF ROCK SUBSTANCE

1., ROCK CONDITION TERMS .

TERM

Weathered

, “-;Extremely %DecompoSed EXD
Altered

Xw
XA

§

ABBRN DEFINITION
Fresh {F) Substance shows no effects of chemical
: g oo decomposition,

Chemically Decomposed . (D) Substance is affected by chemical decompos—
L . BREEE ition, but the exact process is not obvious,
Chemically Weathered . (w) Substance shows effects of chemical decom-

o S ;positlon processes which have occurred due |
- to surface and near-surface agencies_such as
L S . air and groundwater.
" 'Chemically Altered (A) ° Substance shows effects of chemical decomp-

osition processes which have occurred due

to plutonic or volcanic fluids.

Substance has been reduced to material which
shows fabric of-original rock, but which can
be remoulded, i.e. soil su.bstanceo (Classi-
fied by Unified System).

" 2. CLASSIFICATION OF ROCK SUBSTANCES BY UNCONFINED COMPRESSIVE STRENGTH

TERM ABBRN - UNCONFINED COMPRESSIVE STRENGTH
- _ (Kg/sq.cm) (1v/sq.in)

.Very weak W <70 A § 1000 SN
'Weak W 70 ~ 200 © - .- 1000 = 3600 -
" Medium - strong MS . 200 ~ 700 . © 3000 =« 10,000 = =
' Strong i s . 700 = 1800 10,000 = 25,000 .

Very. strong. Vs >1800 >25,000

:VS'

RANGE OF STRENGTHS OF SOME COMMON

ROCK SUBSTANCES IN THE FRESH STATE®

l'. -
W

N

S~

A

I
!

CHIST

}
TALE
SILT-
STONE
N

5

LIMESTONE

—> ,
g'SAﬁDSTONE

-
j
~

con- [7

8.

L.
>

QUARTZA
ITE
S

N
—E-

*Samples of fresh rock tested to Australian Standard, For rocks
showing. planar anisotropy the long axis of the sample is normal to fabric.

. planeso

-.?Geologlcal Name
" Granite
- Granite .
AQSI'Schist'gg

.. Schist

‘ 3 EXAMPLES OF USE OF CLASSIFICATIQN

.:\*

- ‘Rock Condition Term™ .. - S&ength Term ~

Fresh -sg N -.f'“- Strong
Weathered - BT ‘Medium Strong
Fresh . ﬁ“l;‘j g". Weak

,“‘::Altered ":;31'A Very . Weak

.;.



TABLE 2: PRINCIPAL SOIL TYPES IN AREA OF INLET OPENCUT

THICKNESS ENGINEERING

UNIT IN PEET L : ’ PROPHRTIES - REMARKS
Max. Avr. ’
(estimated)

TOPSOIL 2.5 7 SAND, discrete patches with excess silty Topsoil as exposed in trench
" : ' fines (sM); grey; typically 703 sand walls estimated at 95% SAND

(to 0.3mm), 20% silty fines, 10% gravel, and 5% GRAVEL.

- usually at base o
and

GRAVHL; vaﬂous, (GW through GC);
naximum sizes 3 to 15em; sand to 40%,
fines 10% to 20%.

SUBSOIL 6- 2 ~ SILT SOIL, discrete pat'ches with low to Subsoil as exposed in trench
high plasticity (ML to MH); 10% mica, walls estimated at 10 to 20%
with flakes to 2mm. across. w SILT SOIL and 80 to 90% CLAY

‘ SOIL.
 and

" . CLAY SOIL, high plasticity (CH) mottled
yellew and brown: up to 10% fine sand
in places; with incressing mica
content grades into Silt Soil.




Y

TABLE 3: PRINCIPAL BASEMENT-ROCK TYPES IN AREA OF INLET OPENCUT

feldspathic.

strong).

ROCK TYPH GEOLOGICAL DESCRIPTION ENGINEERING FEATURES REMARKS
SCHIST Evenly laminated with dark and ¥Weathered (meadium-strong) to extremely Joints with clay coatings and
albite- light grey mineral bands 0.2mm weathered (soil properties); joints weathered mineral bands are
biotite. to several mm thick; mica- with various attitudes and orientations potential slip-plenes

a schist interbeds about 1 ft, (Pig. 5 § 11); some joints coated with

thick cccur at about 10 foot white clay to 10mm (averzge 1 to 2 mm).
intervals (Fig.5) -« : Lo T
SCHIST Yellow-brown, earthy; Doulders ¥eathered (very weank) to extryemely Boulders (near-surface) and
. mica- - and veins of quartz-actinclito . weathered (soil propertiss, CH/CL). veins of weathered (strong)

actino- rock. ' ' : ' L quartz-actinolite are estimated
lite. : about 1% of total volume —
SCHIST, Rocks of green-grey eolour ¥Weatheored (very weak); prominent
nica v/ containing mica, ferro- £issility parallsl to schistosity.
undiffer- wmagnesians and feldspar. : o . o
entiated,
META- - Pine-grained, weathered to Weathered, (very weak to medium- Infills of high-plasticity )
SANDSTONE  sandstone. - strong); frequeat jointing normal brown clay, 2 to 10cm. thick, ~
schistose to schistosity. parallel to schistosity, and

: ’ ' spaced about 2 £t. and pene-

trating at least 5 ft. below L
ground surface.

META- Medium to coarse-grained Weathered (very weak to nedium- No planar joints observed.
SANDSTONE
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Structure

. Strata in the upstretn'portion’of the opencut, are considerably
iblded; the beds striking the centreline at betwesn 0° and 90°; aecordingly,
the strata di# both upstream and devnstream, at angles of 0° to 70°. At
the downstrear portion of the cut the strata strike the centreline at about
60° and uﬁgaily dip upsftenﬁ at boewaoﬁ 20° and 30°,

As c¢an be seen fros Figures 5 § 11 the joints in the finlet
epencut are diversely ari&ﬁtcd. Even when broken downa into aress of
similar geology, as in Figur@ 11, not all the joints fall into odvious
séts. Some of these variously oriented joints are coated with an

average of 1yto 2um of white to pale brown clay.
Strength of Rock-substances

‘No fresh rock was encountered during exploration. All reck
. in vegthsxad. some cauﬁlotely to soil substances. A suulary.ef the
ﬁtt@ngth§ of various rock-types appears in Tables 4 and S, using the
itens defined in Table 1. |



2,000

velocity 50 to 110

TABLE 4: Conditions and rock strengihs of materials visible in
‘trenches of the Inlet Opencut,
Extremely
o i veathered > weathered
ROCK TYPE very . wediun very soil
strong strong strong weak weak properties
SCHIST, albite-biotite < MM
SCHIST, mica- . CH-CL
‘actinolite -
SCHIST, mica,
undifferontiated | >
 LETASANDSTONE, ' ' . .
schistose -
METASANDSTONE, < SC-CH
massive -
TABLE 8: Susmary of results of seismic-refraction survey (Appendix 2)
for ths Inlet Opencut.
- Seismic Above/below
Name of ‘Thickness velocity(feet: opencut in- Remarks
layer in fect por sec.) vert.
gurface 6 to 10 1,750-3,000 - above Soil horizon and
— weathered basenment.
;:é::;e 50 te 110 v 3,000-8,000 above/ﬁelow " Less weathered
A basement.
high- below rop v Relatively fresh
14,500 below basement.

Within the intemsediate layer there is some correlation between

vélecity; and the type and styength of rock. (Section A-A of Fig. 2). -



 Excavation Conditions

The soil ecver will dbe easy to cxegvate wusing eavthmoving
| squipment; however, under wet conditions the Pigh-plasticity clay would be
"sticky” to work. '
- From ohservation e‘)f the strength of raterials in cuttings and
~ drill coves, and from the .saismic profile, it appears that all the basement
rock will be xippnble_uifh heavy-duty equipment., Seismic velocities beneath
Trench 1 roach 6,000 feet per second within the area of the cut, but the
jointed natmie of the rock ﬁiii probably preclude the need to blast.
Honitoring of drillholes has disclosed that the wuter-table
does not vise sbove the invert level, even aSter winter vains. Local
water-tables perched by impervious layers may be encountered during

excavation.

Stability of Sloves

Clay-ceited joints énd weathered c:ﬁsh~zones oceur to depths

 of 50 £t. below the surface (see logs of drillholes DH1 and 6, Appendix 1).
Hﬂwever; not all the clay-coated joints shown in figures 5 and 6 are
'exgectad_to'coﬁtinue to such depths. In Pigure 11 an'attempt has been made
to show the relation between joints and the cut.

Cleafages develop in and betwaen the mineral layers of the more
westhered albite-biotite schist in the upper portion of the opencut,
espacially élang.the feidspér&rich‘iayers which are lisble to weather to

“kaolinitie¢ c¢lay. Hence, the schiétosity of this rock-type must be

considered as a potential slip-plane.
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The following maximm batter slopes are suggested on the basis
of jointing and rock-strength as observed in drillcores and trenchwalls:
area of Trenches 1 and 2 1on 1.5 (33%) in upper 15 ft. v
(chainage 244/4120 £¢. to 1 on 1 (45°) below 15 ft. o
v 2444900 ft.)
avea of other trenches loni.s (33%9)

Y, (chainage 24M/4900 ft. to
- 25M/0656 ft.)

DAMSITE
Site Geology
Noteé on Relevant Figures

Pigures 3 and 4 are essentially geological logs of Trenches
.9 and 10 on the abutments of the dam; a summary of this appearing in
-Pigure 2. ‘

Most of the corments relating to drawings of the inlet
Opencut apply to the above Figures. In addition, the following points

may be noted:

1) Subdivision of the undifferontiated mica schists and the
intrusive rocks is not mdmd warranted for this
investigation.

2) Some of the undifferentiated mica schists may be '"fresh” rather
than "weathered” (see Appendix 4, petrological description of

sample P.111/69); however, this possibility does not alter -

"~ the strength of the material.
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3) The correlation between the geological successions of the

inlet opencut and the dam abutments is uncéa-tnin.
Topography

The centreline of the dam embankmont 13 located to take
advantage of ihe locaily steepcned valley walls, with average slopes of
about 6° on the left bank and 9% on the right bank. The slopes ave even,
except for a flattening out to about 4° -'at the top of the left nbutmeni
and at the bottom of the right abutment.

The valley, some 200 ft. across, is flat, except for small

hummocks about 0.5 €t. high, in cracked ground of the creekbed.
Soil & Rock Types

The pedogenetic soils developed on the abutments and the
alluvial soils of the creekbed are described in Table 6.
. The basement sequence as revealed by exploration is composod
of concordantly bedded metasediments consisting predominantly of schists
and metasandstones, intruded by a mumber of igneous dikes in the left
abutment. Details of rock types and their distribution appear in Table 7 -~
and in Pigeres 3 and 4, -
‘The original yock types of the metasandstone séqueﬁce at the
top of the right abutmeént are not known, because of severs weathering
since their formation. . Portions of this sequence reveal relict schistose

struct‘m-es, while others sppear massive. It is likely that the finer-

_grained materials exposed in this region were originally slates.
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- TARLE 6: PRINCIPAL SOIL TYPES, DASITE

e O a——— v r AT

THICKNESS
tNIT IN FEBT ENGINEFRING PROPERTIES REMARES
.“’ax. m.
{estimated)
TPSOIL 2.5 1.5 SANQ excass silty fines (S&), éark Zrey: ¢and grades into gravels in
average of 10% gravel to 3 cm. places.
s 2 GIAY eOIL high vlasticity, (CF), mottled Expansive, with woverents of
brown and yellow, red-brown cr grey. nerhaps 1 in: in places grades
inte 'I7/CE by increase in mica
and content.
SUB- _ * : _
SCIL 4 , 2 SA'D, excess fines (FV/SC). At bottom of tight abutrent,
erading into valley alluvium,
and
3 2 STLT SCIL, high plasticity (T with 0% At bottom of left shutment,
- 20% gravel. grading into valley alluvius.
VALLEY 20 14 Mainly SAHDS (moinly S0 § SM) and Some sands and gravols water-
ALIRYTIUM - SRAVEL (5C): bhassl gravel probably bhearing., (Fin.4.)

continnous hetween drillholes (Pig.4).
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TABLE 7: PRINCIPAL BASEMENT-ROCK TYPES AT DAMSITE

ROCK TYPE GEOLOGICAL FEATURES ENGINEERING FEATURES REMARKS
SCHIST, pale yellow-green fissile rock to yellow weathered (very weak) to extremely
mica, brown earthy soil. weathered (soil properties, MH):
actinolite unjeinted; quartz - actinolite
veins and pods present.
SCHIST, green-groy rocks with major amounts of weathered (very weak) to .e"ttmeiy in right abutment
mica, " mica and ferromagnesians. weathered (soil properties, ML); contsins pods and
undifferen- seans of decomposed feldspar and veins of ironstone
tiated infills of clay {(CH) to 2 ¢ are . 1 to 10 ¢m thick.
likely to occur at random
orientations.
METASAND- ranges from fine-—grained with silty vesthered (medium-strong) to
STONE matrix to wedium to coarse-pgrained extremely weathered (soil
undifferen- with clayey matrix and clay interbeds. properties, SC/CL and SM).
tiated
SCHIST, evenly laminated from lmm to 10mm, veathered (madium-strong to weak). similar to schist
albite- with light and dark grey minerals feldspar laminae not weathered from Trench 1 and
biotite. bands of feldspar and ferro- to clay as in Inlet Opencut. 2 of the Inlet
magnesians. Opencut,
GRANULITE bluisthrey, porous rock, with weathered (strong to weak);
irregularly shaped segregations porous,
0.1 to 3 em wide, of white micro-
cline (feldspar).
INTRUSIVES dark grey metadolerites and other very the stronger rocks are highly
undifferen- weathered rocks with phenocrysts. jointed

tiated.
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Strength of Rock Substances

No fresh rocks were discovered during exploration, and some
rocks have completely weathered to soil under the influence of near-surface
agents such as groundwater, air and vegetation.

. Tgble 8 is a summary of the é¢ondition (weathering) and

strengths of the major vrock types at the damsite in terms defined in
. Tsble 1.

Table 8: Condition and strength of materials /
exposed in Tronches 9 and 10 of the
abutments (Figures 3 & 4). '

i ' extrefnely
ROCK TYPE weathered | westhered
_very medium very soil
strong strong strong weak weak properties
. N ’ ‘/
SCHIST, mica-actinolite : < MH >
\
SSERESE; mica, undiff- ' . ML
“orentiated R
SCHIST, albite-biotite <  ———
L
METASANDSTONE, undiff. _ ' < SC/CL
erentiated ' = M -

GRANULITE

A
v

INTRUSIVES

A
4
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Groundwatey

Borechole DH4, on the dam axis, has been regularly observed

‘for groundwater movements; the following extremes have been recorded:

17 March 1970, 6.6ft. below groundsurface, or RL 1399.4 v

6 August, 1969, 0.4ft. below groundsurface, or RL 1405.6

In the valley water appears on the surface only after
heavy rains.

On the left abutment the water table is lower than
12ft. below groundsurface, as no water was cut or observed in hole
AHP.1, (Pig.3).

The following observations of groundwater levels in other
borés in the valley give an indication of the depth of the regional
groundwater (Steel, 1963). The bores mentioned are in the valley
sidés, and are given as upstream (u/s) or downstream (d/s) of the

centreline of the present dam embankment.

7 250ft. u/s, 75 to 80 ft. below groundsurface.

v

- 650€t. 4/s, 21ft. below«groundsufface. v

' 700¢¢. d/s, 18ft. below groundsurface.
~ g50ft. d/s, 10ft. below groundsurface.

950ft. d/s, 21ft. below groundsurface.

e

1050€t. d)s, 42 to 47ft. below groundsurface. v

Water from the above holes has been analysed as containing
between 220 ppm to 914 ppm of total dissolved salts.

NS N~
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Permeadility
: -A!mt'mentsl

- On visual inspection. most of the bascment appears to be
relatively impervious. The following leakages have been calculated
. (B. & ¥.8.) £rom results of constant-head-permeability tests in

duger holes (AHP) on theé: abutments.  (Figures 3 § 4).

K,y in £t./yr.

HOLE  ABUTMENT

Asgumption (1) Assumption (2)
AHP.1 left 10,5 v | 28,0 v
AHP. 2 lefe 3 8.5 13,0 Vv
AHP. 3 ".1eft : 3.3 V 9.5 v
AP, 4 left 4.2 10,0 Vv
AP.5 right 1.6 Y -
AHP.6 right R -

Assumptions (1): Kv n Kh material isotropic
K\, (2): Ky/K, >10, i.e. measured quantity is essentially K . BN

- Valley Floor.

Water pressure testing of the mica-schist in hole DH4 showed

leaka_gesf- from 0.5 to 34 lugeons. (Appendix 1).
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Most of the alluvium sppears relatively impervious.
However, the presence of probably lensoid gravels indicates that
the possibility of leakages under the embankment is present,
pniiiaularly in the grgvci bed at the top of the basement.

(Figure 4).
. SPILLWAY

.. Three trgnehbs (TR8 1, 2 and 3) have been put down across
thn-praposed centruline of the spillvay (Pig.10) ard their logs are
shown 1# Pigure 9. ¢ |

The soil cover blankets a weathered basement whers most
otAﬁhc materials have soil propsrties. The elay§y nature of the
‘matrix makes the materials prone to instability in steep faces,

especially when wet.
QUTLET CONDUIT

Water will leave the reservolr through a cenduit buried
in bedrock in the left abutment. An exploratory tremch (Tremch 11,
Figs. 2 and 12) was excavated along the originally propésed centre-
. line which crossed the dam ﬁxis at sbout RL.1420. As ¢ result of |
conditions observed, the position of the conduit has been re-sited
to RL,1418 (approx.), where the geolegical conditions ave likely to

be very similar.
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Faaturgsfarising.fram the detailed logging of,§he”w
Trench 11 are the generally very weak nature of the réck (un-
&ifforcnti;ted“nica,sckists and granwlite) and the presence of many
joints andAnoh—tectonie ff@ctures filled in with clay. Lime occurs
locally as pockets, and tube casts.

" enly infills thicker than sbeut Sxm have besn mapped,

and only a portion of these were exposed sufficiently during field-
work 1n,§rder to measure their dips and strikes. The infilled
mltarialfis}estimatod ﬁo’eonsist ofrﬂot to 95% clay and 5% to 10%
sanQAahd fine gravallté & maximum Qizo of about 3mm. The clay is
mottlc& brown, brownish-red and grey; it has high plasticity, and
is probably slightly to moderately reactive. Some infills,
espcciilly those parallel te the schistosity, are mixed with clay
decomposed from feldspsr mineral bands and veins. Other imfills
have been amplaced in bands of particularly micaceous schist.

The infills appear to have some porosity through veids

of the order of o.lﬂnrscress, some of which have vegetation rootlets.

Rowever, the 1nfills do not appear to have any great herizontal
extent. The vertical extent of most of these imnfills is thought to
be 10 to 20£t. |

It is considered that leskage along the conduit is
unlikely provided btekfillin; around the pipe and eollafs is

carried out, wsing highly iap&rvioﬁs material,

R
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STORASE ARTZ,

Seology

No outecrop of rock has been found in the storage area,
s0 thntkthc geological conditions in this area are largely inflerred
from those ohserved at the dawsite snd the imlet opencut, and frem
physiography.

The storape ares is probably underlain by s sandy (SM)
topsoil about 1 ft. thick and a clayey subeoil (CIf mainly) 1 to 3 f¢.
thick. Alluvium in the valley floor a3s shown in Pigure 4 probably
extends up the main valley and partly intc the gullies,

Basexent probably consists mainly of mica schists
similar to those described as ''undifferentiated” in Figures 2, 3 § 4,
_and metssandstone similar to that described in Figure 4. The boundary
between these two rock types is somewhere to the right of the stresm.
An unsuccessful water-bore situatad seme 300 ft. upstresm of the dam
axis and some 50 ft. to the right of the stresm was in “green schist”

all the way to 325 ft. (fide M.E. Altmann, locsl farmer).

Permeability

With the existing continumous clay blanket overlying an
impermesble, weathered bedrock, no significant leakage frowm the

reservoir is likely,
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Stability of Slopes

Except for soil crecp vt one locality (Sta, 3 § 13, Fig.4)
there is no evidence of slumps either in the soil cover or in the
basement. With the relatively flat slopes of the storage area,

instability during reservoir operation is unlikely.

CONSTRUCTION MATEPIALS

Requirements.

Prelininery estimates of materials required for a three-

gone dam embankaent are as follows:-

Upstresm zone (semi-impermeable) 100,000 cu.yd.

Downstream zone (better quality material) 139,000 cu.yd.
Toe drain (rock and added fines?) | 11,000 eu.yd.
Blanket: if existing clay unnsable A 14 ?00 cu. yd
t " i reusable | 5 000 cu, yd

Sources

Inlet Opencut

Materials available - their type, location, suitability

and volume - are listed in Teble 9.



TABLE 9: Materials - type, location, volume and snitability -
available from Inlet Opencut. Volumos calculated
ot bagis of Piguros 2, 7 § 8, assuming 10% of
material is unsuitable (including topsoil).

- CHATNAGY
(A" CENTRELINE) o VOLLLE GF
PRV T DISTANCE TYPE OF MATSRTAT, MATFRIAL
(feet) BELOY SOIL COVEPR (cu yd.} ‘K’BIT".BYL‘IT‘J AS DM m!.L
241 4120£¢. 244 A000Ft. 786~ SCHIST, albite- 50,000 - All usable, with the nossible
v o biotite ninor nica excention of the ~ino» wica schist,
schist and retasend- Haterizal »as rock promerties.
stone,
24'1 4900f¢. 24"7 82605, 360 - SC1IST, as above and 4%,500 All usam 2 mixture ol rocfc a. 1
v v IIETASANDSTCNE . mater*al *ith soi? prv’wemieq
24 5260f¢, 254 011075t. 13¢ ¥ SCHIST, mica- 17,505 M ”All U"&blf‘, m*ter* al - ith soi X
v v v actinnlite. -propevtiec.
254 ﬁlmft. ?55 ﬂ”éﬁft. 156~ " MIETASAKNDSTONE, 11,500 v All usable, mixture of rock aud
: v mzterial vith soi? preperties.
2588 0260f%. 254 0350f¢. 99 ~ SCHIST, mica- 5 20 v "2A11 usable, material ~1th soil Fd
v - v v actinolite. properties.
251 0350f¢. 2581 ngH6£t. 206V SCHIST, mica; 1,600 Y thmsuitable, vory Meh nicn content.
vov v/ ninor albite biotite
schist.




The fnllowing approrin~te fatel volures of material

available havg heen calculated:

Usable ropk- 54,500 cu.yds. ¥

Mixed material, rock and material g
with soil properties. 59,000 cu.yds.

77Usable material with soil properties 5
(seni-imperiseable) 25,000 cu.yds.

Waste (mica schist) | 1,800 cu.yds. ¥

Allowing for 10% wastage (stripping, etc.) from the usable

and mixed quality material, the following volumes are deduced:

sable rock © 50,000 cu.yds.  (36% of total cut.) v
Mixed material 7 55,000 cu.yds, (38% of total cut.) v
“?Usable material with
s0il properties v 21,000 cu.yds. (15% of total cut.)
(semi-~impermeable)
Total wastage v 14,509 cu.yds. (11% of total cut.) *

Storage Area
Indications are that no useful materials are present.
Right Bank of Dam

This bank has been investigated as a source of construction
materials in the area between high-water mark and the formed vroad to the
east. Ninetsen auger holes and nine trenches wore put down (see Figures 9

and 10, and Appendix 5 for logs).
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The uai@ rock ié a feldspathic setasandstone with mica schists

sppearing in the northesstern corner of the area investigated (Fig.10).
The metasandstone is schistose in places with interbeds and mineral bands |/
of feldspar and/or ksolin to 3 ft. thick. Bands of mica-rich materisl
up to sovéral feet wide may have to be selectively wasted during quarrying.

| On Figure 10 an ares for gquarrying is suggested, containing more
than adequate volumes of materisl. Exploration has shown that in most
places, the nhtérial should be essy to excavate with sarthmoving oquipicnt
.to & depth of at iﬁ;st 17 feet and perhapns even to 40 feet (AHM.12): one

drillhole (AHM.17) struck hard rock at that depth of 14 feet. (Appendix 5). -
SEXSMICITY

Since 1883 earthquakes have besn recorded from Mount Barker,
Hbodside,‘ﬁnhndorf and Nairme, where the effects have ranged froa plaster
falling off ceilingi to difficulty in-remaining standing (Hunt, 1918). Also,
several epicentres of scientifically recorded earthquakes since 1937 fall
within a radius of 10 miles of Mﬁunt Bonython, thus including Mount Barker
Jﬁnctioﬁ (Sutton and White, 1967). The most severe of these earthquakes v
had a magnitude of 8 on the modified Mercalli scale (Prfidss, 1963).

The éonclusion is that the possibility of the damaging effects
of earthquakes in the investigatiom area cannot be overlooked, although no
signs of fﬁulting, either recent or from the gesologic past, have been seen v
in the field. o

S oy Lo

RT: PMM . ' R. TARVYDAS

10th August, 1970 ‘ “GEOLOGIST

BNGINEERING GEOLOGY SECTION
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APPENDIX 1: Logs of diamond-dril} heles DH.1, 4, S and ¢
vith results of water-prosenie testing.
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INTRODUCTION

At the requést'of the Engineering Geology Sectioﬁ of
{thisADepartment a seiémic refraction survey was carried out
:along the line of a proposéd pipeline’ excavation over the crest
Eof a small hili near Balhannah. The purpbsé of the survey was.
to ascertain the rippability of the material down to the level
of the proposed excavatlon°' .

Three spreads were completed on 4th June, 1969, A
50 ft. geophone spacing was used; the fecorder being a 12
channel SIE P19 mounted in a Land Rover.

The épreadé were laid out along the proposed centre-
line of the pipeline as surveyed by.fhé.Engineering and Water
Supply bepartment and extended from 100'fta'northwest of Peg
5 to 145 ft. northwest of Peg 18.

RESULTS AND INTERPRETATION
The results and location of the spreads are ﬁhown

on plan 69-4670

: /The quallty of the records was excellent and the



-2
'results-should be accurate to withiﬁ 15%° As shown on the
| plan 5 dlstlnct veloclty layers are present - - s
A low velocity surface layer of 1,750 to 2,000 fps.,
and 6 to 10 ft thick.
An 1ntermed1ate layer of 3,000 fps to 8, 000 fpsoand
50 to 110 ft. thick.
A high velocity basement ofA14,SOQ fps. and irregular
i depthvcorresponding to unweathered schist.
Although the unweaﬁhered schist does not rise above
 i;the level of the proposed excavation the high intermediate
f:velocity layer between 300 N and 700 N may require blasting ;
befere ripping. No difficulty should be experienced in
A? ripping between O - 300 N and 700 N - 1650 N due fo the  lower

| intermediate velocities in these areas. Although the rock

Afftype (schist) is the same.elong the line it has been ﬁoted

that the grain size does vary in part from 8ilt to sand size
and this is thought to be the reason for the markedly different

1ntermed1ape veloc1t1es in the weathered layerso

] .
S
/‘ . .
S e S ae .) i . ’. ! B .



APPENDIX 3: Logs of auger holes Aiv.1, 2, $ and 4,
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SEVEN METAMORPHIC ROCKS,
MT. BARKER JUNCTION

SUMMARY

The two specimens SS1 and SS2 are altered dolerites,
and both very similar, except that in SS1 the pyroxene
has been completely converted to hornblende, and the rock
is thus metadolerite, whereas in SS2 this process has not
proceeded so far., In SS2 there are large phenocrysts
of altered plagioclase, whereas SS1 is not porphyritic.
Scapolite is present in both specimens, and occurs
interstitially, or in SS1 in veins along joints, Alteration
is the result of metamorphic effects, and not of weathering,

The remaining specimens are laminated schists, except
for SS3, which is a granulite, notable for the fact that it
consists largely of microcline and opaques (?hematlte)
Feldspar is also particularly abundant in the schists, but
there it is untwinned albite, The relative proportions of
quartz, albite and orthoclase are a little 'difficult to
estimate in these rocks, as these minerals have such similar
appearances in thin section. Biotite is the dominant
ferromagnesian mineral in the schists, but others are varledo
The proportions of the ferromagnesian minerals vary to
some extent between the laminations, The assemblages in
the schists indicates that they are from the upper ’
greenschist facies of regional metamorphism,
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Sample' SS13 P108/69z Ts2339h .
. S TN TR T
Locationi. Lo '.l,i
Hd. -6f Onkaparinga, Sect 5214.. Dam abutments, Summit -~

storage, Mt. Barker Junction.

Rock Name: .
Metadolerite.'

Hand Specimens . .
- A medium grey-(N5), fine~grained rock of igneous appearance,
.Some coarser, paler zones extend along possible former .
fractures, and are about 5 mm wide.

Thin Secotiont ' ’
- An optical estimate of the constituente giveo the following:
' ‘%gawa&'"t,f« VP e : %

PR v T T N
. e . o .

Plagioclaee (labradorite) 50 o
" Amphibole (hornblende) 45

.

L ’ e Opaques. 2
o Thd Veins: Amphibole (hornblende) Lo ~ - _
A S o Scapolite g 60 : S

The plagioclase crystals are elongate and randomly
oriented, and form a network in which the amphibole
- occurs interstitially, The grain size of both minerals
2. 18 0.1 to 0,5 mm, The texture is fairly clearly derived
from an igneous rock such as a dolerite, and the feldspar
in general is still original, though it has become rather
cloudy and all the pyroxene (presumably originally present)
has been wholly converted to amphibole. . The presence of
;. Carlsbad twins amongst the albite twins supports this view,
.. as this combination is not generally observed in
" © metamorphic feldspar. The opaques generally occur in the
centres of the amphibole crystals, and are aggregates of
small grains, Rarely the grains are regularly disposed
in the aggregates, which then show square cross~sections,
" some concentric, probably inherited from the original
ferromagnesian mineral,
e The veins apparent in hand specimen appear to have
.-been identic¢al to the main mass of the rock, but the plagioolaee
. . has been entirély converted to scapolite, which occurs in
".. . perhaps slightly greater proportion in relation to the
©  amphibole than in the rest of the rock. The veins occur -
.. along the walls of fractures suggesting that the fluids
. .- causing the_alteration gained access to the rock along .
.. fractures, In order "to form the scapolite from the S
’ labradorite (as appears to have happened) the fluids must
have been rioh in carbonate and chloride dons. A little | ,

il u)fe

"Qf;;ecapolite is aleo preeent ecaftered interetitially through
! o the body of "the rock.fxf Pf“ffﬂf‘_. e ,

.!‘.. (L *r '{lﬂ
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This rock, though altered from its original form,~ia
very fresh, and weathering has "had little effect, though
a lifttle iron-~staining is preeent in" some parts.- ‘Such
alteration producta as scapolite are not the reault of

weathering. . . J:”‘ﬂm e LG
: ©on Taicinchr obsagsy rw m,.i A S

BRRIE PR R TS N Y
Sample: SS21° P109/69a 'rszggg

Rock Name: = . T »;‘ _ ‘ ‘
Metadolerite. ST o ' s

Locations . . : GO e Rl eayen ey
AB SSl. [ o : N T . ¢ ::. S N f Ta :: A."-.‘w.\- R O

?fiHand Speciment

P

.A dark grey (N3 5), altered, coarsely porphyritic fine to
'~ medium grained rock, The phenocrysts are very pale, and

gonerally ironestained, . . g .,11
R T S I f'«":-;"f“.:.nu ¥ig 1l

" Thin Sections - o R R A
' Anioptioal estimate of the conetituents gives: theffbllowings
CHe G i g o ﬁ . )

“? :‘ a.t‘ u’l\l"‘r§ CAR

AT op i Phenocrysta: lz’;:;iz:;ase“ g e bhag Codleginei)
o o : Ferromagnesian . - ” :
v ' inclusions trace Ca

" Groundmasss Plagioclase Ly R s
' Pyroxene 25 NS '
Amphibole 20
Opaques ' 5
Zeolite 2

The groundmass of this rock is very similar to that in
TS23395, but the conversion of pyroxene to amphibole has
only partly taken place.

The phenocrysts were clearly originally plagioclase9 and
their outer zones still consist mainly of the original
material, similar to that in the groundmass, plagioclase,

It is partly cloudy, and the extinction between crossed

. nicols of the cloudy parts 1s different to that in the clear

- parts, suggesting that some variation in composition is
taking place with the cloudiness. The main part of the
prhenocrysts, in the form of large central zones with euhedral

"~ .boundaries, have been altered to one or two varieties of

zeolite, some of which is isotropic and some weakly birefringent,

" Inclusions of ferromagnesians (possibly pyroxene and epidot2§

: are common in the zeolite.cores.: — .;v. = il -

-7 "¢ Though. the  pyroxene: in “the groundmass:is: much altered

" - %orhornblende,’ this is-a. metamorphioaoffeot andvnot Q1
fiweathering effecto L - R

L BN
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Scattered through the groundmass is fairly prominent
" interstitial scapolite, as in the veins in TS23395.
This also is an effect of metamorphic or endomorphic .
action, and not a result of weathering. .With regard ~
~ to weathering, the rock is thus very freshj the only
“alteration that could be a result of weathering

the zeolitization of the feldspar phenoorysts, and even -
this is probably not a weathering effect. . )

- "

' .:?‘

.'\l.--'

Semples SS31. P11§/69s' "rs’233‘91' I

Location: ‘ '
Hd. of Onkaparinga, Sect 521#. ,Trenohes along propoaed :
open chammel, Summit storage, Mt. Barker Junotion.

s
,

Rock Name: . / . -
: Microcline-hematite granulite.

»Hand Specimens ‘
‘A streaked medium grey (NS) and yellowish grey (10 YR 8/1)
rock, ' Raft~like, finewmgrained grey bodies occur in
SR 8lightly coarser material through - which coarse black grains
.- are scattered: L BN S

.‘Thin Seotion:”
An+ optioal eetimate of the oonstituents gives the followings -

' nmalﬁ Lc L 2 . ﬁ
.

o et e 01 GEOY iy h Pale yellowish

X Lo . - . grey
e M : e

Quartz S oo 2 - 2
Microcline . =~ . " 'F 70 .00 85
Opaques - " 20 Lo 5
Muscovite e - L 1
Sphene o S e : 5
?Pyroxene . 10 -
Tourmaline - trace
7Apatite ' ?trace trace

The rock is composed almost entirely of microcline

. which occurs in layers of differing grainsize and texture.
'~ The major part of the rock is composed of fine=grained,
.- dirregularly granoblastic feldspar. Layers of coarse

-+ granoblastic-~polygonal to granoblastic~elongate texture
.+ are irregular in thickness; they appear to be lenticular. .
“:;, Insertion of a gypsum plate shows that the feldspar has
. .. a very high degree of preferred orientation, ' The grain
" size in the grey part is about 0.05 mm, and in‘'the yellowish
. grey part is about 0.2 mm;" In the grey part the Opaques';w
‘.. are  somewhat ‘finer than' the microcline, ‘and ‘scattered -
. fairly: evenly throughout.”“Thd”?pyroxenenia°1n~very small6 .

e Than i ¢} b H ‘Muﬂ.»
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;5 prismatic crystals also scattered fairly evenly
Eﬁ:throughout the mosaic, It is not clear that this 1is not
y- apatite; its identification is not definite and further
" work would be necessary for a definite 1ldentification.
' Both opaques and 7?pyroxene occur more commonly within .
%% microcline grains than interstitially.
' In the pale yellowish grey parts the texture is much
y+ ~ less regular, as well as being coarserj the opaques occur
in aggregates, and not scattered throughout,  The sphene
and 7apatite occur in aggregates of spheroidal to anhedral
crystals, the ?apatite similar in grain size to the
‘'microcline, and the sphene oonaiderably amaller. The
tourmaline is pleochroic from green“to*yellow, and ‘ooours !

in small prisms. A AR,

- : . o Sy
Sample: SSls P111/69: TS23398 . B

9

. Locations . .
As for SSB,m*” _ © e
. Rock Name: . - . SRR
' Albite-biotite—hornblende schist. _ AR

‘Hand Specimens - : '
A light olive grey (5Y 6/1), fine grained, fairly homogeneous .
schis t, . RS Sompee T puvk A poe s

Thin Sectioni>': '’ Vit blet i fg Bol o en -

. An“optical eetimate of the‘conatituento gives the followingz
- Iilfu"‘ Choary i, g n,h Ehe v niee ged
t fy “’ H‘uh} " "'9"5 . e ‘. '\.r- ( rr D »3 }\ ‘3._‘ ’Tsy' &, Grain Size
“,-%n%'gwnn%nliy “Albite - #hlvisu-gg v “rtpeui 0,03-0,06 mm
CLoihm v G Quartz 0 Ut oo 5ot de e 0,03-0,06 mm
Coatt et Biotite ERIR T B ) 0.03=0.15 mm
T H Homblende RN 15 . : e o 0903—0.10 mm. o
' Epidote C 2 S 0.1 mm
B Opaques 2 0.03~0,15 mm
. Sphene 1 0.03=0.05 mm

Qy
Toet

Ly

. This rock has a fairly even texture, dominated by the
"biotite, which shows'a fairly prominent alignment. _Clots
- of the ferromagnesian minerals occur scattered through the
M rock, generally about 1 mm long, being a somewhat lensoid
% 'shapee
oo . The rock is quite fresh, and it is presumably the high
"ﬁuiprOportion of bilotite that gives the rock its rather
.. poorly consolidated appearance in hand specimen.. It is
rather remarkable in that there appears to be very little .
quartz present, and untwimed albite is abundant, However,
as the two minerals appear so similar in thin section, it
' is possible that more quartz 13 preeent amonget the albite
L lthan was detected. '

3
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Sample: SS5: P112/691 TS23399
‘Locations S S N A RO S 2
As for SS3, :
Rock Name: : SRR

Albite-muscovitenbiotite achiet.

Hand Speciment ) '
A light olive grey (5Y 6/1), evenly laminated, fine grained

. schist, . fARR o
. Thin Beotions,q,l e bal G Inoveani ane
: An optical estimate of the oonstituents givea thetfolloving:
».'1 Uﬂmpumfiiaxzt R SERERFPT nmlnﬂ*‘vh % JadecPyr haawd
‘“,5.pﬂexﬂhﬂ) parn’ S teliation due.: S ul:ﬁé‘L.uj BT AL
L s ihor wpid e Quartz gt of fale 1 U B SR SR SRR
o ﬁ“,w.wz ‘-:E'i:-‘; ;on, Albite — ".;;' cm o he 0.y 50 AN AR, T AR LT
R R f'e‘._ g in 1."; Biotite - SR T N A 35 S PR
e .., - Muscovite. = . .. .. .10 el
0w, - .,. . . Tourmaline . ... 1 . trace :. e
v Zircon e trace . '
~Sphene : o ) trace
?2Amphibole : trace
‘Opaques C 2
e - The range of ferromagnesian minerals present is much

,. ‘smaller than in SS4 andthe biotite is not so well aligned.

‘. The quartz tends to occur in individual crystals somewhat

" larger than the grain size of the albite and biotite (0.01
to 0.1 mm). The muscovite occurs similarly to the biotite,
but generally in considerably smaller crystals. Much of
the layering apparent in hand specimen is due to segregation
of muscovitemrich and biotite~rich layers, Sphene and -
?amphibole also appear to be segregated into a few very thin
layers. As in TS23398, the albite 13 untwinnedo B

jane

A s . J ) ! PR R S
R T A AT AT Pt SRR B Jede

.-Sample: SS6: P113/691 T823h00

Location: A : ' R
‘ Hd. of Macclesfield Seot.-hhlzo Trenches along prOposed
~ open channel, Summit Storage, Mt. Barker Junction.

' Rock Namez ) L‘ ~ ';r‘ . \.‘ o ) .‘ - . ":"‘ ,::; '. :
o Albitenbiotite echisto _"5- .“ o _1w
L Hand ‘Specimens: Ll : £ JU AR
... A light o11ve-grey"(5r 6/1),'even1y laminated and well
oomentod achista COLICEE S A , . _
. Sl u‘m SN " Coh t"‘ﬂ.s:“ _ .
T “‘mIAﬁu%ﬁnr ﬁnpttunt hﬁ\ﬂ apaniiion are Bad mdse

) Ln m1n<r¢§ pszﬂrtﬁvnw *r thder vock. than te
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Thin Seotionin ?1 : R S AU R .
- An optioal eatimate of the conatituenta gives the following:'

Albite - 65-90

o . Quartz ' 1 .

o Biotite o - 5%30
e ' Tourmaline - " 1e3

W ' Zircon, rutile trace

} This rock is very similar to SS5, though in most parts
" the proportion of biotite is somewhat lower, It has a
. compositional layering (the laminations visible in hand
o specimen) parallel to a foliation due to the biotite, set in
" a rather granoblastic aggregate of feldspar, In the coarser
layers the grain size may be up to 0.1 mm, but in the finer
layers it is commonly 0.03 mm. The proportion of tourmaline
is higher in the finer layers, but in contrast with SS5, no .
muscovite appeared to be present, The proportion of biotite -
18 higher in the coarser layers, The alignment of all the
elongate crystals (biotite and tourmaline) is considerably
more pronounced than in SS5. ' '

Samplez SS73 P114/69: TSZ)hOl

Location:

Hd. of Onkaparinga, Sect., h262. Trench along propoaed Open
Channel, Summit Storage, Mt. Barker Junction.

: .Rock Name:

Quartz-albite-muacovite-biotite schiat.

' ‘Hand Specimens

A light olive—grey (5Y 6/0 5)9 evenly laminated schist
similar to 8S6, but containing numerous coarser crystals,
resulting perhaps from more severe or prolonged metamorphism,

' ;Thin Sections/‘fﬂ

C . An optical estimate of the oonatituenta gives the followings

T | 4

i . Albite 7 30=65
e o K~feldspar .. trace -
e Quartz _ 1015
"Biotite | 1030
. Muscovite . = . .. 5-25

Tourmaline = = = -~
Zircon o R trace

: t
The laminations apparent 1n hand’ apecimen are due ‘more

to variations in mineral prOportionu 1n thia rock than to



8.

grain size, though this does vary. Layers vary from
quartze~albite~biotite, through quartz—albite~muscovite-
. biotite to quartgz-albite~muscovite. . The tourmaline is
scattered fairly evenly as a minor or trace constituent
- throughout the rocks Though similar in colour to that
in the foregoing specimens, it has a slightly greyer
aspect,
The presence of a greater pr0portion of quartz is a

_noteworthy point of distinction from SS3, 4, 5 and 6. The

proportion is, however, a little doubtful, aa ‘the appearanoe

" of the feldspar and quartz ia 80 similar.




APPENDIX 5 Logs of ninetesn suger holes (AIM.1 to 15, 17 to 19,
‘ -and 21) for materials' exploration, right bank.

Note that identifications of rock types are based
on disturbed samples, and therefore may differ
from those obtained from trenches (see Fig.10).



. * DEPARTMENT OF M'\"" -
PROJECT MURRAY BRIDGE ~

SOUTH AUSTRALIA

LOG OF AUGER TOOL HOLE

ON KA PARINGA PIPELINE/SIIMMIT

STORAGE
FEATUREAPATERIALS SOURCE, RIGHT BANK .

LOCATION. MY, BARKER JUNCTION

SECTION . 4263,

HUNDRED. O kaparinga

CO.ORDS ©244 FTN I1500FTE

HOLE | AHM 1

SERIAL No.
R.L.Surface. 14T71-8  FT,
RL.Collar . AN

Datum, E.Q.W ® .

|BUYRRA GP. - BASEMENT

not known"'ncuc..:ooc""”
~ .

Tan . ;

~ EE

=
o . . ) £ v ad - SOIL  DESCRIPTION Jlue|2 €l FIELD TEST DATA
GEOLOGICAL "NOTES dr| zg 32 . GROUP NAME o P28l § O e T sowTesT
AND  CLASSIFICATION 48 é"- 5% Unified Soil Classificction, U.SBR, '::";;géaé PER FOOT P'T‘Sﬁ'\"ESTiR '
. * . o« O Earth Monual 2nd Edition 1966 3 U 88 20 40 60 BO 12 34
SO/l bl e T SAND, axcess silty finas .
~ I ISA -
e e : N
6 1T [CH | CLAY, high plasticily, mol- | WO
: . tieo grey and ér0wn ) 4 TESTING
I Sonda to O-5m.mm. NENER
3 -
I )
" SCHMIST, quor-tz-/‘c,ldspar_t 1= sm SA ND, excess. nnosfcsumot- 3 g :
mr’cb ox&rcm’cfy weaoth- 1 — /7 eo /5 /) { Qle 1-i=1-1-1-11 |-
ereo /So/lpropcr&/e,s 1 SC|mox. sond siza 2mrm g y 0 (\’ .
SM/SC) mice /sr mewrscov-| o : g 0\9¢ .o " O3mmem ‘OJ ;‘g s
/te, obowet 5 of totol; 70— '\ " l9rey o br-ownish-jm_y 2 2 &
Quortx & felaspori in [§ ] — N . _ : 0
Subaguol! amounts, . [t ] e 0
Attritucara ofschlstoslj L A § NN
... * s

| IR

- f"ffffffﬁf

Ernc of hole

4 ¢
‘. ". (;t '
I < . RELATIVE MOISTURE . .
TYPE' OF SAMPLE 2 CON(Sc'IEIg NCY COM(%?}'NESS DENSITY (Sonds) CONTENT | * “ENGINEERING GEOLOGY ~ SECTION
A shoe (SA)_ 7 . G| VS.— Very Soft | Ls— Loose VL — Very "Loose H.—Humid A DRILL No. &€& WS LOGGED B8Y . .
D (sp): /I Waoter 5.—_5°f' RS MC — Moderately| L — Loose. D — Domp TYPE GEATC. R . TARVYDAS
’ Trept | - level, F — Firm " Compact | MD-Medium M — Moist . UGER | 010 Jume 7O
e » (sE) (date) o . A Rt W Wt DRILLER RANA/ 2 |DATE ToJune *)
St. — Stift X C - Compact - . Dense : et ZAVIAR. 19 TRACED G. A7
G n (56) V. St—Very S [VE=Very. . |D—_Dense . ':|S<-Saturated . |STARTAZA7: 70 . =M.
Sealed Tube- . “WE e e T e e — e " |FINISH /2 MAR /970 . |CHECKED .
A Shoe -SAL F53 | Water cut M. — Hard Compoct |VD — Very Dense | LL — Liquid Limit 7833
Standard Pene~ o . ¥  These values refer to cloy soils only and - J'PL— Plastic Linit SHEET.I.OF.L DRG S
tration Test-SpT 08 K% i prowde an mdlcohon of - their consls'ency T s I Ho7

DF N° SGG?G MB

\,‘

N




"PROJECT MURRAY BRIDGE —~

DEPARTMENT OF MINES - SOUTH AUSTRALIA

LOG OF AUGER TOOL HOLE

QN KAPAR ~NGa PIPELIIVi/ S umrmir

FEATURE MA TERIA Ls’ SOURCE,RIGHT BANK
LOCATION. M T BARKER JUNC T/ON

SECTION .
HUNDRED. OnkO,oor‘inja

<4263

HOLE | AHM 2

SERIAL No.

R.L. Surfoce, /0628 FT,
R.L. Collar .

FT.
cooros D222 F TN 1530FTEprum £ WS

->’ -
‘ Elvy .3 SOIL - DESCRIPTION i lwr]3 §|  FIELD TEST DATA
GEOLOGICAL NOTES £r1 Z2 (3% .GROUP NAME g 2HE = $5 siows SOILTEST
AND  CLASSIFICATION g8l 27 |85 Unified Soil Classificction, U.5.B.R. ';-‘Zag-"é'é PER FOOT PT{!JMETER
) £ o Y Earth Manuol'2nd  Edition 1966 3 .)Ii 3‘3 20 40 60 80 | 4 L"';‘z*
. ' " == ISM| SAND, excess sil 'ne .. .
SoiL ‘ : N ) E AND, excass s t_,yf‘,(zos%) g
0 "] - B R EOR I
' 8 2~ ls y 1.
| —— CH|CLAY, high plasticit -1 B
> 51— e hGh P o4 ol IJ1:]-ma|;
. 4l T ‘ Q| IS L]
' & e 5 TESTING
) BASEMENT, META SAND- Sl o - SAND, excass silty /‘inos/IJZ‘ E :! . 3 ; .
4 : . . ’ >
8 STONE or SCHIST,9uortx, mane. Sond ‘siza Ldrrem (¥ |Q
Y felospor-mico(5Y) ’ Navge. . .7 Odrmm g N 9\‘ : : -
o0 . : . . .
e xtreaermeal Wcochcr‘cd . o : - - SN [P (PN (R R NS 1Y O O X
< 4 .1 END OF MHOLE 5rt oll{o | )
q (soil properties, SM) il ] Z i : ey 2 L
g ottitude ofsch:scos- o o \
Q lty nobkhown S _/’ .,. - :
iR . o ’ : 1, of .
PR ': aF
. . A& h g AN NNANARE
) ’ ) 1 AN . ) B .
oo : ] g [ ‘ .
~, .'x ) . N » ' .
' » 1 v = N "
> : - S L
.. E . " . ’
S wl ot , : :
. q)’< 40 ."
1‘ —: B A ; ‘
‘“ Ki ’ '
N, ‘.'," ‘r:‘
1 : e
.7 - r
b K
] e :
] . : ] .
V] TRV RE
. = RELATIVE MOISTURE '
TYPE.QF SAMPLE 8| G o CONYSTENCY |COMPACTNESS| e (<) Ty (Sands) CONTENT ENGINEERING GEOLOGY SECTION
i¥] " n .
A gpoe (SA) 5 6 3 \S/S. :o:/'ery Soft. ~.Ls-— Loose VL — Very Loose | H— Humid DRILL No. £& WS 12 LOGGED BY
SD) Water " MC — Moderately| L —toose D — Damp Ge
o - | level, F — Firm Compact | MD-Medium M — Moist * TYPE M2 R Tarvycres
E (sEy idate) N ' b oist - loriLter RAALCES . loate /o wne.
]| (date St — sttt C—Compact - | . Densa. |W—Wet e
G » (s6) ) : i —Ve “o— - red START /.2 ~7ar (D70 |TRACED G Ay,
b wc V.St—Very Stift |VC=Very - |D—Dense § — Satura FINISH /.2 A?@ 7 /970 |cHECKED
Seo*egh::b'e_;AL # Wat-er, cut H. — Hard ' Compoct |VD.— Very Dense | LL — Liquid Limit |- —— . 783 -
Standard Pene- K ; \ * These values refer to clay soils only and PL— Plostic Limit sHeeT .7.0F 7 . DzG 4"
tration Test-SpT SO0 provide an _indication of their consistency. . L » 0. Va - v d

PF N®SGG7G - MB . = D5

.-

S,



DEPARTMENT OF MINES - SOUTH AUSTRALIA

PROJ ECTO Makz?ﬂ Y BR/DGE -

NGA pIDEL/N
Sunrans

STORA

LOCATION . A?T BARNKER JUNCTION

/}OG OF AUGER

FEATURE MATER/ALS SOURCE RIGHT BANK.

TOOL HOLE

SECTION <263

HUNDRED ONACA LA RINGA

hote |AHM 3
SERIAL No.
" R.L. Surface 72‘9767"% T
R.L. Collar . FT.

Datum EGWS

CO-ORDS D318 F TN /570 FTE_'

N £ O - SOIL "~ DESCRIPTION . ,..,.- ~2| FIELD TEST DATA
]
GEOLOGICAL NOTES - gl To 38 GROUP NAME ;’J%% £9
AND CLASSIFICATIO =gl §8 |23 ' : Sugbyingl Bows | SOWTEST| -
10N 4§ g" 1o Unified Soil Classificction, U.SB.R. <TEeSlE e[ Per FoOT PTRx'ET Rl
- . . o€ Q Earth Manual 2nd  Edition 1966 3 O 38 20 40 60 80 LL;&
Ce e e SAND, exCezSS Silby Fines
SO/ ' S, ‘ .
- 9 e 'M Crs%)
G g ] CLA_Y,hfyh_plo.so/cit:y, IR AN
i ] ___.CH mo&&lzdjr-‘c)/ & br-ownrm A6 .
1 am— 5% Somna Lo OS5 rmrm. 1.
i' . . . .
D 5 STIR
. SCHIST, 2(/0"62- 1 e s ISAND, excess fin38/30%) E S
> felagspor-mica |o 1'-. 'SA{I ,bc_:/ejrg){éo brown grey, |- :
™ f2-—57)ex&r-cmc._)/§‘_. 1... mox. Sond Siza’ 2rm.rm. I &‘); A S R
§ weolhereod >_ 1. . o\ye. e O3 e, N <l
. 1 Ce, . oL :
('}') (soil pro q,r-t,/cs 1. e o o ol
S sm/sc) o] ° e us ak
q') attituoe of‘sfust- Jre .. : _ %;E R | Q)
Q ‘-oe)t:ynob known a “ee. N < : .
N f- T 4 *c. - J Il [ (D P S Y P S
O I I e § .
g - ’:J : * . . - : .t co #' 0 K
. y * B cp e . s
g 2 , 18] ce, - : .o : k
Q R _,) o 1e ., : .
. ‘ . LI , . o .
N S N I VR SR
B )] V| END.OF MOLE 781¢.
e’ 9 .o e R _'-" R o
‘, . : E) "' (a ‘- ¢ .
. - - : ; (;" f
TYPE.OF SAMPLE] CONSISTENCY . COMPACTNESS DRE%QRV(ES“ ) MO'SCTOUSEENT "ENGINEERING GEOLOGY SECTION
A goe (5A) 4| VS. — Very -Soft. |. Ls-= Loose™ VL—Very Loose | H—Humid . [ {OGGED BY
‘ ) ) | 5 —Sofr : |MC — Moderately| L — Loose ‘D -—Damp ~ -. DRILL No. £ & W.S12)
°" (SD)- F — Fiem." ’ Compoct |MD-Medium - © | M — Moist e GEAMICO L2 Torvycras
B om () o St - |C—Compoct-® | . . Demse |W—Wet" DRILLER AUGER DATE /o Jun. *70
6 = () V.St—Very Sl [VC=Very  |D—Dense . .|S—Sotrted : |START ’,‘3%" '\78 TRACED G- A .
Sealed Tube - | % N v - Cherpoct |VD— ver © LL— Liouuid ‘Limis [EINISH —~370.  fcHECKED .
Stondord Pene- * These volues refer to clay soils only ond PL— Plostic Limit [SHEET . 2.0F .7. DRG 7835
tration Test-spTh .. ‘provide an- indication of then cons-stency oL, R No. 7

PF N° SGG7G MB

s



PF.N* SGG7G MB IR

N

DEPARTMENT OF MINES - SOUTH AUSTRALIA HOLE | AM 4
PROJECT MURRAY 8RIDGE = LOG OF AUGER TOOL HOLE P
0.
ONKAPARINGA PIPELING [SUNMM T SToRAGE SECTION . 4263 — /465 >
FEATURE A2 4 7'5,?/41_5 souzzcs RIGH T i HUNDRED, OV APARINGA L Surfoce i
. R.L. Collar . . FT.
r
LOCATION. A7 5»4RKER SUNCT/ON. CO-ORDS SF/6 FT-N. 7498 F £ vorum. ans
' Elv oz SOIL  DESCRIPTION s »Z|  FIELD TEST DATA
GEOLOGICA w | Tg |2 @ |=22lga
AND (C:)EAESI;ICPXC;IT;iJ &E E§ 82 (GROUP NAME 5% é;ig BLOWS SOILTEST
-1 48 é 1ok Unitied Soil Classificction, U.S.B.R. : r;igs 2 g] PER FOOT ?TRMETER
« 6] © Earth Manual 2nd  Edition 1966 3 .‘c’. 88| 20 40 60 80 |lén|;54*
© TOPSOIL L. S s |JAND, excess silty fines AN
s I lc [CLAY., high plasticity Ml
] H c | TESTING
SCHIST, Felspor ~ § s~ [& |Moterial with soil proper ) D B
guortz ~rmmico; rock ] Cx| tres is egurvalent to )
Q wCo&hcrf\cd (very - . ] Y~ |yo |S4NO, excess fines; ) :
N waeoaok) toextremealy ; Sy mica 50 /0 rmoax. kN .
8 weoehcrca’/sozl -] = sc Samo s:zc lrmrm, N AT rrer
) ,oropcrclos S{M/SC) h" : l\ Jc. SOnaszzc Ome Q ]
< prole grey. .« . S o . . . &‘)
§ Atti/tuce o/‘a‘ch:‘ac-)- - 9‘;'/\. . 5“1'5 <
y oMY rotkmown 1 SRR |8
Q . . : »F “ '.' ¢ 1 AN T g N J .
. : ] ‘ ‘ QUL
1) ) J|\| ¢ . Q . .
N 1 ol A & Q g -
5 ] ‘\ .I“ . . Pl z )
% ] -
. ' . “\
. ) ..
. .
':': ; .
T O
A" REEC L e
r ¢ AT
-1 .. '
]
. j RELATIVE . | MOISTURE
TYPE OF ‘SAMPLE N CONSIST! NCY COM(%Q'NESS DENSITY (Sands) CONTENT ENGINEERING GEOLOGY ~ SECTION
A goe (SA) Y V5. —Very Soft | Lsi-Loosé .| Yb—Very Loose | H— Humid - DRILL 1 ’ LOGGED BY
o = (0) 4 :_Js:ﬂ_ oM —Mzderc?felz' L—loose D—Bamp - | G:fni:/fuozée R.TARVYDAS
4 — Fir ompac - i — Moist - . . . R
E » (SE) R, € — Com c'?" MOMedium - o e DRILLER RANAUIK O DATE 9, mMAQ 7D
G » (s0) N ve-v P b berse - | snrated |START 23 Aram 170, |TRACED O A7
Sealed Tube -} V.St Vety Suft [VC=Very, = |D-Dense 5—Soturated FINISH/3 MAR ‘70, |cHeckeD.
“-A Shoe —SAL i H. — Hord . Compdct | | VD — Very Dense |LL -— Liquid Limit
Stondard" Pene~ kX \—* These values refer fo clay Soils only ond PL—Plastic Limit SHEET ./.OF / . DRG s 7% Jé
tration Test-SpT & prowde an indication of their :onsustency - R T
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DEPARTMENT OF *INFS .« SOUTH AUSTRALIA
URRAY BRIDG E— _HOLE | AKM 3
PROJECTOg AF’AQING?&IDEL/NE;OG OF AUGER TOOL HOLE
UMM/ TS SECTION 42 3 SERIAL No,
6 ) R.L.Surface, /LD O - FT.
FEATURE MA TER/ALS SO UQCE RIGHT BANK  HUNDRED ONKAPARING A " T
r AR R.L.Collar . .
LocaTion. M T BARKER JUNCT/ON CO-0RDS 9878 F.T'M. /998 F 77 £, Datum. Eews
. . Elv ladg SOIL  DESCRIPTION - B ““:2.52 FIELD TEST DATA
EOLOGICAL NOTES W 28 2a GROUP NAME SEEF
= os Gagts|s BLOWS SOILTEST
AND CLASSIFICATION 4 E 2= (82 Unified Soit Classificction, ‘U.S.B.R. E-‘E{aé-s'g PER FOOT [P'TRMETER
‘ o a|l © Earth Manual 2nd Edition 1966 2 S‘E 3(3 20 40 60. 80 Lli';.sz('
TOPSOIL . 1490 [ SM| SAND excess’ Silty Fines; .
' 1= /0% grave/ to lcrm.
2 h W WO
d=—— [CH|CLAY, h/ghp/asb/clt:y d Q-
: - |breownr. Ol "lw I7‘Al.=.‘ STING
. 9 — » I I
MICA SCHIST, greer Q s] ~ R |Material with soil g:lg 5 IR
2 rock weotherea |8 7] Clproparties is eguivarent | MSISIS T .
(vcty waak) to R : ’(22 N L . .
§ ]}~ [to|to . SAND,micaceous 2 Q o : :
N\'J‘d ¢xbrcmc_y weaothar- ] ] SMiwith excess p,nes{,,/cj,) o Q . . .
3 (Q -1-4 /SQ:Ipr-opa.r-b/cs N ' R : < {-1-{-1-t- 111
QQ sm)- R : ' -
nob P orientotionof . q
sc ls?os:ty rot known /_J , |END OF HOLE 9f¢.
o _1 i " - K N P I A
- S - ) ( ." ==l afe]-]=]-]-
l 4 . tee i
N ~ p - A I - :'}»" -
b o ] . Lo
. . .- ; N ra-)- . '
. kS N IR ) N .
R ! K < : ’
o R N A N ! : :
1 l \ J“ : . N ‘.~ .l . . . . . .
4
oy . . L ,‘\:_ _{_."Ib + d ‘ .
‘4'.. N : X .
) N . K
T ‘_/:\ _._ : . ;-;-_-._--
d N : ] b r‘ .-
S o‘f\’:' [ R Y .(:;
. : '.. A ‘«,’ H
| |
. " RELATIVE . { MOISTURE ’
. [TYPE OF SAMPLE| 8 g CONSISTENCY |COMPACTNESS| ST fandy COMTENT ENGINEERING GEOLOGY SECTION
A shoe (SA) % G ( VS. — Very Soft. |.Ls—Loose’ VL—Very Loose | H—Humid LOGGED BY
0D = (SD) “ﬁ Water S — Soft : "{MC - Moderately| L — Loose D —Damp ORILL No. EW S22 .
. (st) &5 tevel, F — Fivm~"‘ ; 'Compoct N\D Medium M =~ Moist TYPE G‘MCO‘,GEQ R. T‘;; ggs
Z ” (SG) (dote) St . Stiff - - |C - Compact 1. - Dense |W—Wet E:IAERL:R/_S ,’:1':1”2&‘070 ?’:IEED 70
” A . T . . . . .
Sealed Tube - wC V.St.—Very Stiff (VC—Very.  "|D-—Dense S——S(_nurc.ned. NrinisH 73 AmaR. ‘70 CHECKED .
A Shoe -SAL Water cut H. — Hord - Compact |VD'— Very Dense | LL — Liquid Limit
Standard Pene~ ¥ EE \? These values refer to cloy soils only ond PL— Plastic Limit SHEET . 2.OF .2 . DRG s 7837
tration Tes'-SPT E prowde an indication” of their consnsrency C. ’ . . Ao 7



DEPARTMENT OF MINES - SOUTH AUSTRALIA

morctmurmay sripee/  L0G OF AUGER TOOL HOLE ™ L | AHM &

SERIAL No.
SECTION . 4263
ONKAPARINGA DIDELINE/SUMM!T L 33 R XCY-T
FEATURE AP AT ERIALS SOURCE, %’f,ffg HUNDRED. OV KAPARINGA '~ Fr-
ollar . .
LOCATION. MT.BARKER JUNCTION . : CO-ORDS D616 FT.N.. /478/-' T.E. voum EWS.
] . >
. : ’ f—, v ad SOIL  DESCRIPTION ’ | lw]2%  FIELD TEST DATA
GEOLOGICAL NOTES I 28 2@ : . GROUP- NAME - S
) uw os A Sapnyls o BLOWS SOILTEST
AND CLASSIFICATION " |, g g7 |85 " Unified Soil Classificction, U.S.B.R. E"Egéwé PER FOOT [PTRMETER
AN & O Eorth Manual 2nd Edition 1966 ; ) 58 20 40 60 80 17 3 4
ro,sSOIL ' - 13- NSMI{SAND; excess silty fines| NE
I _lew|ceay - high plasticity -|-TESTNE) ).
R ] X : . . IRBRRIERE
T —— Yy
) — . 9 '
- 5] C |rmoterdol with sor/ J
MICA SCHIST, greer| | 77 |Roed 0 9
rock weotherad ; / ¢o ,or-opcr-clcs IS eQuival: L:f 'Q
~ fvary ivaok) R 1 sar ent ¢o. SAND, m:coccou$°;> Ot of o ldutdit.
uz: to ' R . |writh excess s; Ib_y 19 ‘g 5
1 o
. 5 cxtrcmo(y w“bhw;, - -~ | Flnce . g 3 a
‘4) (SOIL,oropcr‘blcs)SM) /0] // . . :‘ .
| 9 attituce ofschlacosﬂ//:ﬂ o :
&‘ ity nob‘knowa.f__'_,/,,, 1 ) § .
& 3 ] B '

‘ S AR ] Ernc of hola /6f¢.

! T g A - ’ R R RN A I N I 1 [

e SRS I A S

- - ra)‘ ] ! ;

i v : _j e B .

R L Sar e

. ‘.\ C ‘ > ‘ o ‘ 9 ‘ .

SR - 1 L . :
T : N R ; :

1 - v (it
S v L v i ' ‘
o . V3

’»;FI' : . . 4 “ ‘cil:“

i = 'J‘ et p on

v ’\[‘ 2 .
10 :
. ¢ s o reer
: SN :
2
: - . RELATIVE ™ [MOISTURE
TYPE OF SAMPLE| 3|Pe CON(SCIlgsEf‘CY COMPﬁgTNESS DENSITY (Sands) CONTENT ENGINEERING GEOLOGY SECTION
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APPENDIX 6: Chainages and Reduced Levels of pegs on
centreline of Inlet Opencut,



APPENDIX 6

‘ : CHAINAGE
E. & U.S. PEG NO. FROM MURRAY BRIDGE REDUCED LEVELS
mi/ft/in.

19 25/502/4 -~ 1517
18 25/302/11 1467.7
17 25/250/4 1472(3
16 25/142/4 1483.9
15 25/103/3 1486.5 ¥
14 25/ 61/3 ¥ 1488.1 v
13 24/5183/2 v 1487.7 v
12 24/4982/10 ¥ 1487.5 v
11 24/4959/1 ™ 1487.5 «
10 24/4782/5 1488.4 ¥
9 24746477 ¥ 1490.2 <
8 24/4581/8 v 1488.2 v
7 24/4381/0 1474.5 v
6 24/4181/8 ~ 1454.3
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