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- ABSTRACT

A final site investigation has been carried out at
the proposed oll refinery site at Port Stanvac, S.A., on
behalf of the contractors for construction, the M.W. Kellogg
Company.

The test boring, involving 26 boreholes totalling
1420'04", and the construction of 13 test pits was carried
out by Soil Engineering Laboratories, who also carried out
all the laboratory testing and interpretation and compiled
the engineering reporte. '

The writer was responsible for geological oversight
of the work, logging of bore samples and test pits and geolog-
ical mapping and interpretation. .

This report describes the topography of the site and
deduces the tectonic development and physiographic evolution
of the area.

The general geology of the site was given in previous
reports, but it has been amplified and is re-presented here in
Tulle

Marinoan bedrock, comprising steeply-dipping
siliceous slates, sandy and silty slates, fine sandstones,
quartzites and minor arkosic sandstones, outcrops abundantly
on the beach, and excellent exposures of these rocks can be
seen almost throughout the entire length of the coastal cliffs,.
The test bores and other exposures show that these rocks extend
under the whole of the site, but they prove to be mainly deeply
weathered and moderately soft to completely decomposed under
most of the site. Only along the coastal fringe and along the
eastern margin of the site are they mainly hard. The general
strike is N 20° E.

These rocks form part of the western limb of a tight
major anticline with a shallow SSW pitch and therefore should
have steep westerly dips, but observed dips range from 600 to
850W due to local slumping and flexures.

Bedrock is truncated by a wave-cut platform which
is visible in the cliffs about 100 ft., above sea-level., This
feature rises gently inland for a distance of the order of
3000 ft. Here, at the old buried coastline, bedrock rises
more sharply in a series of terraces to the eastern boundary
of the site.

A remnant of Pliocene sandy limestone is intimately
associated with this platform and a Late Pliocene sandstone,
partly eroded, occurs over the terraces and tapering out on
the platform. '

Overlying all of the foregoing rocks is a series of
lenticular, piedmont-type deposits of freshwater alluvials,
ranging in character from fine sands to fat clays and probably
of Plelstocene ages

Blanketing all of the previous deposits is a veneer
of aesolian calcareous deposits and loam, considered to be of
Late Pleistocene age.

The topography presents problems in siting the
process plant and ancilliary units and also has some minor
unfavourable features with regard to foundationse.
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The clayey Pleistocene materials are subject to
shrinking and swelling movements and preseant problems in
foundation design.

The finely sandy marl-earth is sensitive to
moisture changes and presents a bearing capacity probleme.

The general conclusion reached is that the unfavourable
aspects of this site outweigh the favourable ones, bubt the site
is not condemned.

Some Teatures of the site have not been adeguately
investigated and further work is recommended.
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INTRODUCTION

It is proposed to construct an oil refinery on a
large area of former grazing land immediately north of the
very small seaside resort #f O'Sullivans Beach. The
appropriate map reference is; Sections 581, 582, 586, 587,
602 and Part Secti.ns 588, 603 and 604, Hundred of Noarlunga,
County Adelaide, State ef South Australia. It has been
announced that henceforth this area will be known as Port
Stanvac. The total area involved is 603.775 acres.

A preliminary investigation was carried out on
this site at the request of Mr. F. Mugford, Construction
Adviser, Vacuum Oil Company, Pty. Ltd., on behalf of the
Subsidiary company, Standard-Vacuum Refining Co. (Australia)
Pty., Ltd. This investigation was carried out by the S.A.
Department of Mines in collaboration with the Soil liechanics
Section, Commonwealth Scientific and Industrial Research
Organization, and was the subject of a three-part report
(1,2,3) submitted to the parent company. Subseqguent to
this report six test, bores were put down a six pessible
tank farm sites on this property and results obtained from
tests of undisturbed samples from these bores, plus results
of plate bearing tests, were the subjeet of a further report
by the Soil Mechanics Seetion, C.S.I.R.0. (4). No geological
report was submitted on these additional bores, but their
logs are sppended to this report and the results have been
taxen into consideration in the assessment of the site.

The original sections also have been modified, where appro-
priate, te incorporate the results of some af these bores.

The final investigation, the subject of this report,
was carried out by Soil Engineering Laboratories, of Tastwood,
S.A. at the request of Mr. B.G. Marcin of the M.W. Kellogg
Company, New York, U.S,A. The writer was engaged by that
company, through its subsidlary Xellogg Overseas Corporation,

of Sydney, N.S5.W., to carry'out geological oversight of the
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investigation, further geological:investigations and the
preparation of a geological report.

| Boring and sampling sperations were carried out by
Sail Engineering Laboratories and this work commenced on

the 19th April, Ideally, about 10 purely geological bores
should have been constructed first, with undisturbed sampling
throughout, samples being extruded, examined and logged in

the field. With proper geological supervision an appreciable
number of samples need not be extruded and could be sealed snd
submittéd for testing. Additional geological sections should
have been drawn and results assessed. Next the test boring
should have been carried out, each bore being logged as cIm—
pletely as possible and plotted before any samples were tested.
Then representative samples ceuld have been selected for test-
ing at positions having the most significance and widest
application within each stratum. However, a tight and completely
inadequate time schedule prevented any of these things being
done., Samples for testing were selected more on a statistical
basis than on a geological one and testing proceeded simul-
taneously with sampling in order to meet deadlines for interim
reports. Because of other duties logging was not commenced until
the 12th May, By this time the samples were scattered through-
out the laboratories in various stages of testing. The samples
avallable for logging were of four categories; shoe samples
(largely fragmented), remnants from testing (wholly fragmented),
complete samples 8" long in tins (not consecutive) and s ome rock
ceres. A considerable number of samples had to remain sealed
and were not available for logging. Much time was spent in
locating samples and the logging of the fragmented samples was

a lengthy and difficult procedure. A number of gaps in the logs
could be filled in from the engineers' desciiptions of samples
tested, but the resultant logs can by no means be considered
complete or satisfactory.

Soil sampling was completed on the 3rd June, rock
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sampling was completed on the 7th July and logging was com-
pleted on the 10th July. Thus no time was awdlable to put down
additional bores to clarify the geelogy and further test
critical areas. Incomplete legs and the lack of bores at
eritical points rendered the lack of constructing detailed
sections difficult and the sectiuns themselves are, therefore,
less relisble than they might have been. Although geological
experience aided in selecting the most probable of a number
of alternatives in every section, it is not a substitute for
facts.

This report incorporates all the significant
and relevant geological material given in the report on the
preliminary investigation (1,3), excepting the logs of Bores
1 to 27. Soue of the deseriptions and conclusions presented
in that report required modification in view of the additional
data obtained. To this extent this final report can be re-
garded as superseding the report on the preliminary investiga-

tion.

TOPOGRAPHY

The dominant physiographic features in the vicinity
nf Adelaide are the Mount Lefty Ranges, the Adelaide Coastal
Plain and Gulf St. Vincent. These three features, together
with Yorke Peninsuls have a general north-south trend and are
menifestations of the development of a complex branching and
curving horst-and-graben structure, with much subsidiary
faulting. The southern half of the Mount Lofty Horst curves
tn south-westward and has several spur fault blocks springing
from its western flank., All these spur blocks curve ta west-
ward and have a southerly tilt. One of these, the Eden Plock
bounds the major part of the Adelaide metropolitan area t0
the wast, south-east and south and its topographieal expressien
terminstes abruptly at the coast. This block is bounded on the

northern-most side by the Eden Fault and on the southern-most
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side by the Clarendon-Ochre Cove Feult. The refinery site

is located on the coast and approximately on the centre-~line
&f this block,about L miles south of the point where the Eden~
Pault cuts the coastline. The site comprises elevated, gently
indulating, open pasture land. The surface has a general
gentle slope towards the coast from a maximum reduced level

of about 373ft. {datum 100.,80) until it reachss the appreximate
level of the 270ft. contour. From this level the old land
surface has been largely eroded and the newer erosion surface
slopes at steeper angles to the coast. At fhe coast the sur-
face drops sharply to beach level to form steep cliffs ranging
from 90ft. high in the south to 115ft. high in the na th. Three
short, incised gullies indent this line of cliffs, two in the
southern half of the site and one nesr the narthern boundary.
The northern gully is the longest (15 chains) and appears to
be the most recent of the three. It is sharply and deeply
incised and its steep walls expose the whole sequence of strata
at this position in clear detail. Adjeining the northern
boundary of the site a remnant panél of rock juts out from the
cliffs into the water, reaching approximately to the low-water
line. This panel displays siliceous slates contorted 1in a
remarkable fashien.

At the toe of the cliffs a narrow sand beach occuré,
but this only reaches the sea in two places near the southern
end of the site. Throughout most eof its length the beach is
bounded on the seaward side by a broad belt »f outcropping,
strongly jointed rocks. Further to seaward several reefs occur,

Near the south-eastern corner af the site a small .
valley with a mature profile enters the site from the east nearf
the northern boundary of Part Section 604, After entering the
site this valley turns sharply southward, becoming rapidly
larger and deeper until it joins the larger valley of an un-
named stream which flews westward to the sea., The walls of
this latter valley are eroded and expose slates, quartzites and

arkosic sandstones.
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Drainage, its patterns and modes, 1is normally intimately and
predominantly sssociated with topography and is generally dis-
cussed under this heading. However, at this site the geology,
particularly the stratigraphy, has an important, if not
dominant influence on the mode and pattern of draimage. There-
fore, discussion of the drainage will be deferred until the

geology has been considered in detail.

GENERAL GEOLOGY

(1) Bedrock Formations, Structures and Geomorphology.

The rocks outcropping on the beach are mainly hard,
silty to finely sandy slates occurring as beds of moderate
thickness and dominantly dark brown in colour. Lesser groups
of very thinly bedded siliceous slates occur, some groups
being silicified to form a solid mass &f very hard roc'z, or
psuede~-quartzite. There 1s some evidence to suggest that this
gilicification is somewhat superficial, a sort of "case hard-
ening". Several beds of true quartzite occur and these stand out
prominantly, with yellew-brown colours dominant. Occasional
thin, pale grey to pale greenish-grey, softer, silty slate
beds occur intercalated with the other rocks. All of these
rocks are very steeply dipping and they clearly display the
general strike of the beds, which is N20°E. At the northern
end of this beach the strike of these beds is less regular,
altheugh the general trend is preserved, and several small
drag folds with very flat southerly pitches are present., 3ome
everturning and crumpling of the beds is evident. The slates
exposed in the panel of rock jutting out from the cliffs are
folded, crumpled and overturned in a striking fashion.

Rocks of this group are also exposed throughaut the
length of the cliffs, where the dips of the beds can be observ-
ed indetail. At the northernend of the cliffs the rocks ex-
posed are closely similar to those on the beach, but in a

southward direction these rocks develop facies changes and
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beceme predominatly softer, thinly bedded to lamellar, purplish-
brown, silty slates, with some intercalated brown, light brown-

ish~grey and nale greenish-grey beds. Here, perticularly in the
embayment straddling the line of section C-C', weathering

and erosion are currently active.

In the deep valley of a westward flowing, but some-
what meandering stream (mentioned previously), which occurs about
one half mile south of the southern boundary of the site, these
rocks are agin exposed in several places. Here the thinly
bedded, purplish~brown, silty slates predominate, but two thick
gquartzite beds are also exposed, with fine arkosic sandstone
sandwiched between. Here also the strikes and dips of the beds
give consistent evidence of a large anticlinal fold with a
shallow pitech to southward.

Flat-dipping, purplish-brown, silty slates are ex-
posged in a road cutting about % mile south of the seuthern
boundary of Section 604 and steeply dipping slates of the same
type are revealed in a road cutting about % mile east of the
eastern boundary of Part Section 588.

The northern-most gully discloses approximately =a
100ft. thickness of light-coloured very sondy slates and lesser
clayey sandstones immediately tehind the cliff face. These rocks
are in an advanced stage of decomposition. Immediately to the
east is a further 200ft. thickness of dominantly thinly bedded,
red-brovn, light yellow-brown and pale brownish-grey silty slates,
also almost completely decomposed. At this point a narrow group
of hard siliceous slates occurs, to be followed by weathered
purplish~brewn silty slates. The bedrock exposed in the other
two gullies is wholly thinly-bedded, purplish~brown, silty slates
in a condition that ranges from weathered, but hard, to almost
completely decomposed.

Examination of the natural exposures leads to the
conclusion that the dominant rock type in the bedrock underly-
ing the site is the purplish-brown silty slate in various stages

of weathering. This conclusion is supported by the fact that 82%
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of the bores which penetrated into bedrock encountered this
type of rock.

These rocks have been extensively mapped beyond the
confines of the refinery site and prove to be upper menbers
of the Marinoan Series, the topmost series of the Adelaide
System (Proterozoic Era).

The Echunga 1 mile Geological Sheet (5) shows that
these rocks in the vicinity of the refinery site are sharply
folded into a large anticline with a very shallow pitch in a
seuth-westerly direction. The axial plane of this fold passes
through the south-eastern corner of the site (datum point) on
a bearing of 2110, hence the whole of the site occupies part of
the western limb of this fold. Therefore, all of these beds
beneath the site should have steep westerly dips. However,
examination of the exposures in the c¢liffs shows that the dips
range from 60°E at the southern end, through vertical to 850W
at the northern end. The variations from the normal steep
westerly dip are mainly the result of local creep, splaying
and slumping of strongly weathered and relatively soft rocks due
to removal of 1atefal support on the seaward side. Local minor
folds and some cross-folding also contributes to these varig-
tions.

These steeply dipping rocks are ssen in the cliffs and
erosion gullies to be truncated by a nearly horizontal erosion
surface which is 87.5ft. above sea level at Section D-D' and
rises to 110.7ft. above sea level at Sectien A~A'., This surface
was also intersected in a little over half the bores put dowh.
This feature is interpreted as a wave-cut platform and it rises
gently inland at grades ranging from about 1 im 100 in the south
to about 1 in 50 in the north. An old buried shore line is in-
dicate& roughly along a line parallel to the s trike of the beds
and passing through the south-western corner of the area out-
lined on the Process Area map and the wave-cut platform terminates
against this. The close pattern of test beres in the Process

Area indicates that this old shore line is irregular and more
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detailed drilling to the south would probably indicate irregular-
ities here also.

From this old shore line the bedrock rises more
rapidly eastward to the eastern boundary of the site. Inter-
pretation of the sectiocns indicaotes that the bedrock surface
probably rises in a series of terraces, each terrsace being a
remnant of a wave-cut platform. Three such terraces are indica-
ted on the sections and it is highly probable that several
more would be revealed if more data were awilable. FEach wave-
cut platform in the Series is interpreted as being alder than
the one helow it, ending with the platform now in the precess
of formation =zt the present-day beach.

The test bore intersections of bedrock indicate that
the beds east of the old buried shore line are generally harder.
than those west of it. The guartzites and sandstones occurring
in the wlley to the south also project through this area 0
the east of the old shore line and appear to havc beer. encount-

ered in Bores 3A and 27, in an area of lccal folding.

(2) Inpterpretation of Bere Leog Data,

A total of 59 bores has been put down at this site,
the footage completed being 3,305'04%, Of this number 33 bores,
totalling 1,885'0", were put down during previous investigations
and 26 bores were completed in the present investigation, for a
total of l,uZO'O%". Pour of these latter bores were for the
purpose of conducting standard penetration tests and yielded
compziatively little geological informatien.,

Correlations of geological data revealed by test bores
and by exposures inthe cliffs are shown in the zccompanying
sections.

These sections represent what is considered to be the
most reasonable interpretation of the data available. At the
same time it is recognised that many other interpretations are
nossible., It is slso highly probsble that the distribution and
relationships of the various alluvial strata are more complex in

reality than is suggested by these sections. Hoawever, any
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reasgnable alternative interpretation is unlikely to modify the
general geological picture significantly, or its engineering
implications. Possible exceptions are the interpretations of the
higher-level bhedrock intersections. Besides the well-authentica-
ted, major wave-cut platform, at an average reduced level of
220", the sections imply that remnsnts of three higher wave-cut
platforms are present, approximately at R.L.s 265', 300' and 330!,
There is a possibility tnat some undetected bedrock highs or
lows occur and that two intersections at nearly the same level
are simply fortuitous. Such occurrences would negate some of the
postulated platform remnant§ produce greater variability in the
thickness of the overlying stratg and thus modify the assessment
of foundation conditions. However, in all cases the intersectione
in the bores indicate gentle slopes to seaward, such as would
be expected on wave-cut terraces, and it is highly improbable
that these should all be due to coincidence.

The postulated correlastions of strats on the sections
have been shown in full lines as much as possible and with a
minimum of interrogation marks in the interests of clarity.
However, it should be borne in mind when studying these sections
that such lines cannot be relied upon implicitly, excepting in

the vicinity of the bore positicus.

(3) Tertiary Rocks and Their Mode of Occurrence,

Immediately overlying bedrock in the cliffs at the
southern boundary, and intimately associated with the major
wave-cut platform, is a fossiliferous sandy limestone, or cal-
careous sarmdstone, about 3ft. thick, At its base 1t incorporates
numerous fragments of Marinoan slate. This limestone (or
sandstone) lenses out sbout 170ft. north of Section D-D'. It
also occurs immedistely overlying bedrock in Bore 22 at a depth
of 82ft., as a bed 1ft. thick, and =gain at a depth of 736"
in Bare 33, where it is 6" thick,

Examination of a sample of this limestone from Bore 22

by the Palaeontology Section of this Department reveals that 1t
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contains abundant foraminifera and mollusca and that it is of
Pliocene age. The palaeontological report states that this is
the Hallet Cove Limestone (or Sandstone). Since the limestone
is evidently contemporaneous with the wave-cut platform, a
Pliocene age is also assigned to that featﬁre. Overlying parts
of the upper levels of bedrock, near the eastern margin of the
site, is a thin layer of hard sandstone. In places it continues
westward to cover and fill one, or more of the lower terraces
and develops considerable thicknesses, sometimes continuing to,
and tapering out on the major wave-cut platform. Elsewhere it
tapers out on the upper bedrock surface and occurs only as ren-
nants of varying thickness on lower terraces. It is considerea
that originelly this sandstone was a continuous deposit through-
out the N-S length of the site and beyond, its eastern margin
tapering out against the bedrock highs to the east of the site
and itc western margin tapering out on the major wave-cut plat-
form, some distance west of the old shore line. Thus, all the
terraces and the old shore line would have been covered and
filled, the upper surfece of the sandstone curving smoothly
westward and downward, after the manner of.that shown on Section
Aa — Aa'. The sandstone present at this site is regarded as the
remainder after considerable erosioh. This sandstone is some-
what lateritised and characteristically has coarse, irregular,
ferruginous patches of dark red, deep red, brick red and red-brown
colours together with various shades of yellow-brown, pale
yellowish~grey and pale grey. In many places this sand is less
indurated and amounts to little more than poorly cemented fine
sand. Lenses, layers and pockets of compact, but uncemented
fine sand also occur. Elsewhere in this area closely similar
sandstones have been identified as Late Pliocene inage. The
mode of occurence and stratigraphic position of the sandstone

2t this site indicate a similar age and therefore a Late Pliocene

age has been assigned to this rock.
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Pleistocene to Recent Deposits

{(a) Piedmont Alluvial Deposits

All of the foregoing rocks are overisin by a lenticular
series of fine alluvial sonds, very s andy clays, sandy
and silty clays and slightly sandy fissured clays, all
freshwater deposits.

Immediately overlying the Tertiary sandstone, and |
completely covering it, is a substantial deposit of fine
sand, probably exceeding in volume any of the other post
wave~cut platform deposits. This deposit generally covers
the sandstone and develops a considerable thickness to
westward before tapering off against the major wave~-cut
platform. The maximum thickness encountered in this deposit
was 29'6" in Bore 2, Gravel frequently occurs at the
interface between the sand and the underlying slates. The
upper surface of the sand has developed a thin, hard crust
and where this is not present the sections suggest that
erosion has removed it, Seni-cemented lumps occur freguent-
ly within the mass and the seand often contains a very small
percentage of clay. Some clayey phases develop towards
the western margin of this deposit. The sand is dominantly
fine to very fine grained, but eccasional coerser lenses
occur. No bedding was evident in the core, but it is high-

would be seen
1y probeble that some widely spaced cross bedding/if & cross
section through the mass of sand was exposed. The basic
colour is pale yellowish-~grey to pale grey, with coarse,
irregular patches and mottles of dark red, deep red, red-
brown, brick red and yellow-brown irregularly distributed
throughout. The sand is generally very compact, but some
pateches are only moderately compact. No free water was
encountered in this deposit, the sand being only moderately
moist. A remarkable feature of this deposit is that many
samples display a well developed to poorly developed sub-
prismatic structure. Purplish- brownto purplish-grey

staining en the structural faces indicates the passage of
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humic solutions, On the basis of its position in the
sequence an Barly Pleistocene age has been assigned to
this member,

Overlying this sand is a group of lesser overlapping,
lenticular deposits of very sandy clay, clayey fine sand,
sendy clay, fine sand and clays with sand pockets. These
members are rather complex in their distribution and their
relative ages are not clear. Most of the members of this
group are rather thin, but a few devel op substantial
thicknesses; for instance, a very sandy clay member which
is 25'6" thick in Bore 24. The sandier members of this
group have similar colours to those of the Early Pleistocene
sand, whereas in the more clayey members the colours are
dominantly pale to light greenish-grey with red-brown,
yellow-brown and deep red mottling. A well—~develnped sub-
prismatic structure is evident throughout this group and
some fissures occur, particularly in the more clayey members.
The faces of structural units have a dull to moderate sheen,
whilst the fissure faces have a very bright sheen. Again
the structural faces display various degrees of purplish
stoining due to humic material. In some members a coating
of fine sand ocairs on structural faces and some sandy clay
and fine sand infilling is interpcsed between structural
units. This coating and infilling suggests that the members
concerned have, at some time, been exposed at the surface,
subjected to drying and cracking, and material from the
surface has been washed, or blown into the cracks. Thus,
interruptions in deposition arc indicated. Though somewhat
variable intrtal thickness, this group roughly follows the
contours of the underlying Rarly Pleistocene sand, but
extends further wesitward and tends to thin and taper out
over the major wave-cut platform. AQuartzite gravel and
slate fragments frequently occur at the base of this group
where it directly overlies the slate,

This oup is overlasin, mainly over the wstern half
H
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of the site, by a substantial deposit of fissured clay,
comparable in total #olume with that of the E.rly Pleistocene
sand, It thickens to southward and attains a maximum thick-~
ness of 28'6" at Bore 23. From its eastern margin, a few
hundred feet east of the position of the old shore line, it
thickens to westward, maintaining a considerable thickness
for some distance before tending to taper off further to the
west. Over the southern half of the site this deposit tapers
out very sharply on its western margin before reaching the
coast. This c¢lay is classified as a "fat" clay, that is,

it is rich in clay minerals and has a low sand content.
However, frequent small silt and fine sand pockets occur in
this deposit towards the base,

The dominant colour of this clay is pale to light gresn-
ish-grey, with a little yellow-brown, red-brown or deep red
mottling. It is highly plastic and its moisture content is
generally at, or near to the plastic limit. A well-developed
sub-prismatic structure is a feature of this clay, the
structural units generally having a moderate sheen on their
surfaces. The partings between structursl units are fre-
quently infilled with a very thin layer of dark purplish-
brown silty clay. It was not possible to have clay mineral
determimations carried out on this clay in time for this
report, but the rapid shrinking on exposure and the well-
developed structure suggest that it is strongly reactive
to moisture variatiens. Murther information on this should
be yielded by clay activity determinaestions carried out by
Soil Engineering Laboratories,

A festure of this clay is the frequent occurrence of
sharply defined planes cutting across all other existing
structures. These planes have a mullioned, or irregularly
fluted surface with a very bright sheen, the grooves and
ridges running in the 8ip direction in the manner of slick=-
ensides in faulted rock. These planes are referred to as

fissures, although in earlier bore logs they were called
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shears. These Tissures are not confined to this horizon,
on the contrary they occur in all ef the alluvial deposits,
but since they are best and mest abundantly developed in
this clay, they are fully described here. Mostly they

dip at an angle of u5° (approx.), but frequent very steep
dips and some shallow dips were observed., MNost of fhe
fissures observed pass right through the core, but in a
small, but significant number of instances the fissures
reached only sbout half-way through the core., |

Overlying all of the foregoing deposits is a further
group of thin, overlapping, lenticulsr deposits consisting
of fine sand,s clayey fine sands, very sandy clays and
finely sendy clays, similar to that previously described
and with the same structural features. This group reaches
its maximum development at the coast where it is exposed by
erosion of the scarp. Freguent black specks and flecks
occur in the upper few feet of this group, particularly
on the structursl faces. These are probably composed of
manganese-iron oxides.

The mode of occurrence, form and character of the
foregoing alluvial deposits indicate a history of fairly
continuous accumulation, interrupted by only mincr periods
of erosion. A Pleistocene age has been assigned to these

deposits without differentiation.

(b) reolian Deposits

Blanketing the whcle of the previously described deposit:
is a deposit of very calcareous, finely sandy moteriasl
containing smaell, concretionary nodules of limestone. A
composite sample of this material was sieved to remove the
nodules and it was found that a1l of the fine fraction
passed a 100 mesh sieve,

The fine fraction was subjected to chemical analysis

and petrographical examination with the following results:-
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Partial Chemical Anslysis

OaCO3 MgCO5 Fezoz NaCl. SO§ Insoluble
52% 2, b 1.32% 0.11% 0,01% 1,0, 0%

Of the insoluble material approximately 80% was quartz
and the rest amorphous materiasl. No crystalline clay
mineral could be ditected. The carbonate material was
crystalline and mostly had the crystal structure of dolo-
nite, vaiously a calcium-rich dolomite, The percentage
of carbonate with the crystalline structure of calcite was
very small. The carbonate minerals had a particle size
range of from 5 to 10 microns, i.e. within the commonly
accepted silt'range. The quartz was generally coarser than
the carbonste and ranged ingrain size up to 200 microns,
but most of it fell within the fine sand range.

As far as can be determined there is no equivalent of
this materisl described in existing literature. Since it
is of widespread occurrence in the socuthern part of South
Australia and in western Victoria and is frequently encount-
ered in various investigations it was considered desirable
to coin a name for it. It is locally referred to as marl,
but this is entirely erroneous since marl is a calcareous
clay. However, the usage is so firmly entrenched that 1t
was considered advisable to include the term 1in any name
selected. The sand fraction is adequately covered in
existing nomenclature and can be accommodated by prefixing
the terms "sandy","finely sandy", "very sandy", etc., to
the chosen name. Hence a name was required only for the
finely divided calcareous mat=rial, Its earthy texture
finally decided the selection of the name "malr-earth!
for this material,

There is much evidence to suggest that this material
originated on the continental shelf, from whence 1t was
carried inland by strong winds during a Late Pleistocene
low sea level period.

Characteristically, the marl-earth horizon is finely
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sandy throughout, with varying proportions of small con-
cretionary limestone nodules, commonly most abundant i
the top of the deposit and diminishing in size and number
with depth. Generally this material is only moderately
compaét and very frisble in the upper part, but it becomes
more compact with depth. Often some clay is present in
the lower part of this horizon and this increases with

depth until it merges into a finely sandy true marl.

thickness, but it is variable and ranges from 2'7" to
12'0" thick in the exposures examined.

At the upper surface of the marl-earth horizon is a
zone of solution and re-deposition which gives rise to a
coneretionary limestone, variously called "travertine",
negliche", "kunkar', or simply "limestone". Becsuse it
is neither a true travertine, nor a true "caliche" and
to distinguish it from marine limestone, the term kunkar
has been adopted here, since this material is closel
similar to the type deposits of that name occurring in
India., The term kunkar should be reserved4for the concre-
tionary limestone only and the term kunkar horizon should
be used to describe the zone in which it occurs. An er—
roneous idea is prevalent that this horizon is characé
terised by sheet limestone, but true sheet kunkar is of
rare occurrence and of limited extent, particularly at
this site. The hardest layers at this site consisf of
slabby concretions, about 1 sq.ft. or so in area and 2"
to 3" thick, fitting fairly closely together and with inter-
stitial sandy loam. Most commonly this horizon consists
of coarse (3" to 6" maximum diameter), irregular concre-
tions, some hard, some moderately soft with a thin hard
ecrust, occurring in a matrix of sandy loam and/or finely
sandy marl-earth with small nodules (2" diam., or less) .,
The finely sandy marl-earth metrix often occurs without the

coarse concretions and with abundant to few small nedules,
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In some places a very sandy, poorly cemented version of

the kunkar occurs, with very thin, curving limestone crusts
("eggshells") on and through it. Sometimes a very compact,
almost sand-free, marl-earth occurs, with nodules sparse

to absent. This material appears to be weakly cemented
and is considered to be incipient kunkar. Rarely the
kunkar horigzon is absent altogether over an area of several
square feet and in such cases the loam often extends down
to, or beyond the base of the adjacent kunkar horizon

(vide Test Pit "a"),

The character of the kunkar horizon changes rapidly
from place to place. This is best demonstrated in the
test pits in which many of the variations described accur
within a length ef about 1l2ft. These pits also show the
irregularity of the thickness of this horizon. Evidence
of the irregularity ef the upper surface of this horizon is
given by the 20ft. square grea near the main gate, from
which the loam was removed carefully by hand. Here varia-
tions in height of up to 6" occur within a distance of 2ft.
Here also it can be clearly seen that the kunkar horizon
is not a continuous sheet of limestone, The average thick-
ness of this horizon fram bore hole and test pit exposures
is 8¥,

Overlying the kunkar horizon is a layer of loam averag-
ing 11" thick. It ranges in character from very fine clay-
ey loam to fine sandy loam, the colour ranging through dark
browns, reddish-~browns and grey-browns. Generally, it is
compact, but frisble. There is seme evidence that this loar
was largely derived from the same materials as the underly-
ing kunkar and marl-earth horizons and is, in fact, a rend-
zina.

The most recent deposit at this site is « thin p.tchy
occurrcnece of finc, wind-blown cand on the escarpnent

fringes,



TEQTONIC DEVCLOPMENT & PHYSIOGRAPHIC EVOLUTION

The first tectonic event of significance as far
as this site is concerned was the sharp folding of the slates,
probably late in the Proterozoic Era. Then there is a gap
of some 500,000,000 years about which nothing is known as far
as this site is concerned, Some time late in the Tertiary
Period the major faulting which produced the Eden Block was
initiated and upward movement proceeded in stages, the northern
edge of the block moving appreciably more than the southern
edge and a southerly tilt was developed. Bach movement would
rejuvenate stream activity and accelerate erosion and it is
likely that a considerable volume of piedmont-type alluvial
deposits was laid down along the coastal fringe during and
following each lift. However, the inter-stage still-stands
were apparently of very considerable duration, sufficient to
allow large wave—-cut platforms to be developed and all preceding
deposits to be removed., IDach still-stand was apparently slight-
1y shorter in duration than the one preceding it, with the
result that each new platform did not reach as far inland as
the one above it and a series of terraces was developed. The
last long still-stand culminated in the Pliocene, when the
existing wave-cut platform was developed and sandy limestone
was laid down. Immediately after this platform reached the
position previously designated as the "old shore line' uplift
was resumed temporarily, probably in Late Pliocene times.
This short regeneration of movement gave rise to a short
resurgence of inland erosion from which a substantial piedmont-
type deposit of fine sand resulted., A subsequent still-stand
and hot, semi-arid weather conditions allowzd this sand to
become indurated and somewhat lateritized. This produced the
(probable) Late Pliocene sandstone., Subsequently, the upward
movement of the block was resumed and again erosion of the
inland surface occurred and some erosion of the sandstone
deposit took place. This resulted in the Pleistocene sand depos~-
it described previously. The movement continued, probably at a

slower rate and with minor interruptions, and this resulted in
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the first group of sandy and clayey deposits. At this stage
a bar to the exit to the sea appears to have been created and
the rate of uplift slowed down, At about the same time the
source rock began to change to a more clayey material, probably
the Sturtian slates. This resulted in the very substantial
deposit of fat clay. Continued and accelerated movement
first caused the erosion of the bar to seaward, then the erosion
front retreated headward until a substantial portion of the clay
and lower deposits was removed. Furthen but slower and interr-
upted uplift, accompanied by erosion of inland rocks and a
further change in saurce material produced the final group of
sandy and clayey depositse At this stage, probably in the early
part of the Late Pleistocene period, uplift appears to have
| ceaseds This produced a land surface having much the same form
as that seen to=-day.

By projection and on analysis of slopes it is con=-
cluded that at this stage thé ma jor wave~cut platform was of
the order of 3000 ft. wider than it is to-day. Thus, the
average rate of wave erosion from the early part of the Late
Pleistocene until to-day is about 1 ft. every 300 years. This
seems to be a reasonable figure for steeply dipping slates.

During the Late Pleistocene glacial, interglacial and
interstadial periods there were a number of substantial |
eustatic rises and falls of sea-level,

During at least one of these low sea-level periods
the calcareous deposits on the continental shelf were exposed
and arid, windy conditions prevailed. It was during this period
that the continental shelf deposits were eroded by the wind and
blown inland., This was the finely sandy marl-earth material.
Subsequent amelioration of the weather conditions, and a resump=-
tion of rain, leached lime from the upper part of this aeolian
material and redeposited it at a lower level to form what is now
known as the kunkar horizone. The clay fraction and much of the
siliceous silt was carried down through the leached material

by the mechanical action of water, and therefore much more
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slowly, finally coming to rest on the kunkar horizon and
forming the basis for the loam. Subseguently the overlying
leached sand was stripped away by further wind action.

Thus was the existing land surface produced. Marine erosion
continued intermittently throughout most of the Late Plelstocene
period and up to the present day, thus producing the present

shore line, at which a new wave platform is being cut.

DRAINAGE

A feature of this site is the fact that there is no
sign of any post~Pleistocene surface stream activity, excepting
in the valley in the southeast corner, and even here only minor,
slow activity is indicated. Undoubtedly, this valley was origin-
ally cut by an active stream, operating over a long period of
time, since it appears to have been cut mainly into reasonably
hard slates. However, at present the sides of this valley are
covered by the aeolian sequence mentioned in the preceding
chapter and show no signs of erosion. Even the cultivated soil
at the head of this valley shows no signs of erosion. Striking
evidence of unusual drainage conditions is given by the three
incised erosion gullies indenting the cliffs and mentioned
previously. All three gullies have cut down through the thle
of the post~Tertiary seguence and two of them have cut deeply
into the slates. Again all three gullies occur at the ends of
gentle depressions running westward from higher ground, yet
none of these depressions show the slightest sign of any drain-
age channel to supply the water for the erosien. This is most
strikingly illustrated in the northern-most gully whers the’head
of the gully is sharply defined, its walls are steep and water
erosion has cut sharply down through 60 ft. of post~Tertiary
deposits and a further 4O ft. into strongly weathered slates.
Olose examination of this gully leads to the conclusion that
most, if not all of the water causing this erosion emerged from

beneath the marl-sarth horizon, the erosion of the marl-ecarth
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and overlying materials being achieved by undercutting and
collapse, This conclusion is supported by a study of the
numerous, very small erosien channels on various parts of the
erosion scarp. In every case these appear to start below the
marl-~ecarth horizon. A study of the drainage characteristics
elsewhere on the site leads to the same conclusione. For
instance during and after heavy rain there is no indication

of significant surface run~off, all rain-water passing quickly
into the ground by soakage. Even in closed depressions no
water accumulates. Cbservation of the loam-kunkar-marl~earth
sequence at this site and elsewhere in the state, during and
after heavy rain, shows that the finely sandy marl-earth
material is very free draining. During heavy rain it becomes
moist, but within 2 or 3 days of the cessation of rain it
returns to its normal,ncerly dry state, whilst the underlying
clay becomes saturated and remains so for long periods. Hven
the presence of a well-developed kunkar horizon appears to

offer no effective barrier to the downward passage of water.

The nature of these materials makes this readily understandable.
However, the ready passage of moisture through the overlying fine
loam is not so readily understood. A possible explanation 1s
that at the time rain commences the loam is comparatively dry
and readily permeable and a column of moisture is quickly
establishede On becoming moist the loam becomes less permeable,
but the free-~draining conditions in the underlying marl-earth
material are maintained. Thus, a negative pore-pressure
condition is set up in a considerable thickness of underliying
material and the moisture is literally sucked through the loam
whilst sufficient moisture is applied to maintain this condition.
Whatever the merits or demerits of such a hypothesis, the fact
remains that rain water does pass through these upper strata
readily. However, once the Wéter reaches the underlying clays,
vertical penetration is impeded and the dbulk of the water must
flow laterally towards the coasts The nature, configuratiom and

attitudes of the strata (see sections) would encourage this,
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A sandy stratum overlying a clayey one would greatly facilitate
such a flow and such conditions are common at this site.

Hence, sufficient sub=surface water could flow to low points
near the coast to produce virtual underground streams of suff-
icient volume to cause the erosion seen in the gullies at
their points of emergence,

It is clear that normal sculpturing by streams has
played little part in developing the topography of this site.
The principal factors influencing the present land surfaes
contours at this site are the terracing of bedrock, the
»develOPment of the wave-~cut platform and the mode of deposition
of the Pleistocene alluvials. The superposition of the veneer
of aeolian materials had negligible effect in modifying these
contours, but did much to preserve them.

Speaking generally, the soils of the refinery site
area are well drained, externally and internallye. No free
water was encountered in any of the bores during boring operat-
ionse. ©Some water accumulates in open boreholes after heavy
rain, mainly due to interception of sub=-surface drainage, but
this gradually drains away after rain ceases. The marl-earth
horizon, the sand layers within the clays, the extensive cliff
exposures, the re-entrant gullies and the valley to the south-

east all contribute to this well=drained condition.

SEISMIC HISTORY

Very little information is available on the seismic
history of the Adelaide area, due to the lack of Instrumentation
and the paucity of records.

The first recorded earthquake in %his area occurred
in June, 1856, This was recorded by the Reverend J.E., Woods
in a report published in London in 1862(6) and was simply
described as a 'severe shock",

The second significant shock in this area occurred

at Clarendon, 10% miles west of the site on the 6th April, 190L.

EN
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This was described by Dodwell(7) simply as an earthqguake,
without giving any idea of its intensity. According to his
data this earthquake occurred at 9.1L4 pem. and was of 10
seconds durations At 9,20 p.m. a sharp shock of 3 seconds
duration, accompanied by "long rumbling", was felt at Mylor
(16 miles WNW of the site) and at the same time a slight
tremor was felt at Maclaren Vale, 8 miles SW of the site.
Since all of these positions fall on the Willunga fault this
shock was probably due to movement along this fault,.

The only other recorded earthquake in this area
occurred in March, 1954, At this time there were two sels—
mograph installations, both at the University of Adelaide.
However, at the time of the earthguake ene of the seismographs
was under repair and the other was rendered inoperative by -
the first shock. An analysis of the reports of local residents
and an examination of damage had to be relied upon to locate
its source and rate its intensity. This was carried out by
Mr. Co. Kerr~Graﬂt€9%hen Senior Geophysicist at the Depariment
of Mines. This analysis placedthe main epicentre on the Eden
Fault, in the suburb of Darlington, 6% miles N.Z. of the refinery
sites The duration of the shock at this epicentre was 3
seconds, but it ranged from 5 to 20 seconds in the suburbs.

Tts rated intensity was 8 on the Modified Mercalli Scale and
it was preceded by a loud rumbling noisc. A second minor
epicentre of intensity 7 was located in the suburb of Beaumont,
also on the Eden Fault.

A number of minor tremors and small shocks have been
reported in the press from time to time, but no record of their
frequency, intensity or distribution 1is available., The most
pecent of these occurred in the vicinity of Bridgewater, in the

Mt. Lofty Ranges, in 1958,
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APPRATSAT OF SITE FOR INDUSTRIAL. DEVELOPMENT

(1) Topography

Topographically speaking, the worst feature of this
site is its general height above sea=level, However it is
achieved, the olil must be raised from near sea-level to about
230 feet above it, if the present lay-out for the plant is
adopted. This constitutes a permanent loading on the cost of
every gallon of crude oil handled by the refinery throughout
its life. It is possible that a site for the process plant
could be prepared at a lower levels One way in which this
could be done would be to clean off the alluvial materials from
the wave-cut platform below the scarp and build the plant
directly on bedrock. A sultable place to do this would be
below, and west of Bore 29, Here hard slates with steep
westerly dips should predominate, This would provide a site
about 100 feet above sea-level and secondary pumping would not
be necessary. Bays could be cut into the alluvial materials
to provide tank sites complete with fire walls and all excavated
materials could be pushed over the cliffs to be disposed of by
the sea. A very considerable saving in the cost of foundations
could also result from seating the plant directly on bedrocke
Office buildings and a number of other structures probably
could be sited more conveniently on the upper land surface. It
is realised that many factors influence the sitiag of a
refinery plant and the above suggestion is put forward as one
possibility which might have escaped notice.,

The upper land surface is gently undulating and does
not present any major problems. However, nowhere on the site
is there a level area of significant dimensions. This means
that for any structure erected a slope has to be accommodated,
either by filling, excavation or special foundation construction.
This disadvantage can be minimized in the case of long structures

by arranging them as far as practicable along the contours.



(2) Soil Characteristics

From the engineering point of view those character-
istics of the soills whiéh can be determined by inspection have
both favourable and unfavourable aspectse. The unfavourable
aspects appear to outweigh the favourable ones and therefore,
as a general assessment the foundation soil conditions at this
site are considered to be unfavourable. Such an assessment does
not condemn the site; it simply means that the foundation con-~
ditions involve problems in design and incrcased costs of
construction.

The colours of the sands, clayey sands, very sandy
clays and some sandy clays are dominantly variations and
combinations of yellow, red and brown occurring in coarse,
irregular patches. According to Twenhofel(8) and others
these are characteristics of deposition in a semi=arid envir-
onment. Hence, although the history of these solls is one of
fairly constant deposition, a considerable degree of over-
consolidation 1s expected to be evident, due to the effects
of desiccation. However, the very considerable total thickness
of alluvial materials over a large part of this site indicates
that long=term total consolidation settlement under load is
likely to be large, particularly where the fat clay deposit
is thickest, |

The clays of these soils are subject to significant
shrinking and swelling movements with variations in moisture
content and this characteristic has far-reaching implications
with regard to design, not only of the foundations, but of the
structures themselves. However, the depths at which they occur
will restrict the range of soil moisture variations and prevent
the full movement potential being realised.

The fincly sandy marl-earth has some very peculilar
propertiess In the dry state it is very friable and obviously
very porous. In the damp state it has apparent cohesion and
yet 1t contains very little clay. When molst it is apparently

plastic, but very tacky. With an excessive application of
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moisture some of the finer fractions are apparently washed

down into voids at lower levels, "blinding" the soil and allow-
ing it to become saturated. In this condition this material
collapses and will flow like mud under load, The underlying
marl, where present, facilitates the blinding action and itself
becomes very soft and unstable when saturated. However, the
gencral thickness of the marle—carth horizon and overlying
materials has some beneficial aspects. This thick cover
(average thickness 7'3") has the effect of raising the base of
the zone of significant seasonal soil moisture variation, thus
limiting the range of shrinking and swelling movements in the
underlying clayey materials, If this cover were removed
significant seasonal moisture variations would occur to a
greater depth and the range of seasonal movements, translated
at the surface, would be increased. Again, such a thick cover
tends to reduce the differential effects of movements in the
underlying clays, probably by lateral translation and dissem=
ination of stress.

The role of the kunkar horizon is more problematical,
in view of its extreme lateral variability in character and its
variations in thickness., It does appear to have a certaln
degree of rigidity as a unit and in practice it does improve
the bearing capacity of the soil with regard to footings séated
on the surface, as compared with the marl-earth horizon without
it. Perhaps this is achieved by some degree of lateral trans-
lation of load stress. On the other imnd, it is not sufficiently
dense to form an effective barrier to the entry of water to
the sub-~soill.

The role of the loam cover should not be under-
estimated. As a foundation material it is probably not very
significant, but this is best judged from the soll mechanics
data. However, it is highly probablc that it plays a very
important part in controlling the rate of penetration of water
to the underlying marl-earth material, acting in the manner of

a porous diaphragm.
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(3) Local Experience of Soil Behaviour

Experience of soil behaviour in the Adelaide area
covers a wide range of soil types, environments and structurese.
However, the experience which is of most significance in
relation to this site is that gained in the study of the
calcareous aecolian soil sequence., As mentioned previously,
this loam=kunkar-marl-earth profile is of common occurrence
in South Australia., Here it is called the mallee soil, or
mallee type soil, because the mallee tree, a species of
eucalypt with about 70 varieties, thrives on this type of soil
and nowhere else. In Adelaide a number of houses bullt on
this type of soil with foundation loadings of only 1 kip per
square foot, or less have failed qguite badly. In all cases
the failures were due to one of two reasonse. The first, and
most common reason was saturation of the marl-earth horizon
due to down-pipes discharging too close to the foundations,
over-watering of gardens too close to the foundations, inadequate
or improperly constructed drains, breakage of drains causing
leakage, blocking of drains causing overflow, or leakage from
damaged or eroded water pipes. The second reason was excavation
of the foundations to accommodate a slope and seating the foot-
ings in the marl-earth material, thus removing the protective
cover and allowing rain-water ready access to the marl-carths
In three cases of excavated foundations, narrow deep-beam type
footings were used, scated in the marle-earth material. Bearing
capacity failure occurred in all three, without the aid of
excess water.

In a typical mallee soil at Lameroo feundations were
excavated for the construction of 'a large, concrete, bulk
grain silo, about 90 ft, highe. The foundation ring was seated
at a depth of 2'8% in finely sandy marl=earth which extended to
a depth of 8'li, the designed loading on the foundation ring
being 25 tons per sguare foot for a full silo. This structure
failed when it had reached only about one third of its proposed

height and the foundation had to be under=pinned to allow
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construction to be completeds Many other similar cases could
be cited.

Hence, the lessons to be learned from this experience
of building on mallee type soils are (1) take every possible
precaution to protect the marl~earth material from saturation
(ii) seat all foundations either on (or in) the loam, or
below the base of the marl-earth horizon, never in between, and
(iii) for the shallow footings, designed loadings per unit

arca should be very love

(44) 8oil Structure and its Probable Significance

The dominant soil structure, common to all soil types
excepting the mallee soil, is a sub~prismatic structure. Sub-
prismatic structure means that the soil breaks naturally into
columnar units with nearly horizontal terminal planes, both
the vertical and terminal faces being somewhat irregular. The
irregular shape is due mainly to the uneven distribution of
the component materials, clay, silt, sand, ctce.. If the soil
was perfectly homogensous a highly regular prismatic structure
would have developed. This uneven distribution of component
materials was confirmed in detailed examination of numerous
samples. Its significance is that any conclusions drawn from
test results in any particular stratum should be based on the
mean of several tests in that stratum. |

The fact that a sub-prismatic structure develops at
all indicates that a soil is subject, or has been subject to
seasonal shrinkBag and swelling movementse. Since such a
structure is clearly evident even in slightly clayey sands it
is clear that the clay mineral is a highly reactive type and
that these sands have experienced periodic extremes of wetting
and drying. The infilling between the structural units of clayey
strata by sands and clays of different colours to those of the
main mass .indicates that these strata too have eXperienced
severe drying and cracking. Hence, although the post=Tertiary
geological history of this area is one of fairly constant

accretion, these soils can be expected to show a considerable



- 31~

degree of over-consolidation, due to desiccation. Plant roots
also can contribute to this desiccating effect and relics of
these were freguently seen on structural faces.

The degree of sheen on structural faces appears to be
proportional to both the percentage of reactive clay in the
material and the number and severity of recent seasonal shrink-
ing and swelling movements. Hence, a pure reactive clay stratum
at a shallow depth will develop a strong prismatic structure with
a very bright sheen, both because of its very high clay content
and the fact that it is currently subject to strong seasonal
movements. A very sandy clay under the same conditions will
develop only a moderate sheen. However, upon deep burial to
a depth below the zone of seasonal moisture variation, the
structure will remain, but the sheen on the structural faces
will become dulled due to the cessatien of movement, the modifi-
cstion of the clay coating by the action of accumulating salts
and by new meterial washed into structural cracks during burial.
But ewen under these new conditions the sheen on the pure clay
material will be much brighter than that on the very sandy clay,
Hence, the degree of sheen on s tructural units, having regard to
the nature of the material involved, is a rough guide to the
degree of current seasonal movement. Unfortunately, very few
complete undisturbed samples were available fer examination and
therefore the structural data given in the accompanying bore logs

cannot be considered complete, or whully reliable.

(5) Possible Significance of Fissures.

In all post-Tertiary alluvials some fissure planes occur
cutting across 2ll other existing structures. These fissures
are particularly common in the fat clay, in connection with
which they were described previously, but they have also been
encountered in slightly clayey fine sands. No reliable estimate
can be made of their freguency of occurrence either laterally,
or in depth due to the inadegquacy of the samples;

An attempt was made to obtaln some oriented samples
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during some previous boring, but mostly the well-oriented
samples contained no fissures, or the fissured samples were of
doubtful orientation, Only 3 reliable samples were obtained
(Bores 2, 28 and 32), but these all showed fissures dipping
at 15° to the east. It is realised that this is slender evi-
dence upon which to base a theory of origin, and a large number
of oriented, undisturbed samples would be required feor con-
firmation. However, when coupled with the draimage characteris-
tics of this site, the evidence of these three samples 1is prob-
ably significant. As indicated previously, rein water gquickly
penetrates the marl-earth horizon, but once it reaches the
clayey strata beneath, its rate of vertical penetration is slowed
down very considerably. Hence, as further water is applied it
mist tend to flow laterally towards the coast. The nature,
configuration and attitude of the strata (see sections) would
encourage this. Under conditiens of prolonged steady rainfall
following a long dry period, the rate of application of water
would exceed its rate of vertical penetration and lateral
migration would be dominant, hence the soils would tend to
develop a saturated "front" migrating slewly westward to the
natural outlet along the cliffs at the coast. At any point
in its progress the saturated clay behind the "front"! would be
subjected to swelling stress. As the front progressed this
gtress would build up behind it until relief could accur in
failure. Such failure would occur as an overthrﬁst movement , the
saturated clay behind the "front" tending to ride over the dried
clay ghead of it, This form of failure 1s indiceted by the fact
that the upper part of the "front" would at all times be ahead
of the lower part. Hence, the planes of failure would dip
easterly. This process could be repeated a number of times
during the progress of the "front" across the dte. Intermittent
rain and dry westher could cause a less intense and more localigecd
version of this movement. Failure is not visualized as occurring
along bne large, through-going plane at each occurrernce, but

rather along a nunber of small, discontinuous planes at the
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points of greatest stress. Naturally, the greatest swelling
gtress occurs within the strata with the highest clay content
and it is within these strata that the fissures are of most
frequent occurrznce and best developed. Once developed, these
fissures, like the structures, are a permanent feature in the
soil, therefore all subsequent swelling stresses are much more
readily relieved and some small movement will take place along
them with every significant change in moisture content. This
suggests that the process is current and continuing seasonally
and the bright sheen on all the fissure faces is considered to
be supporting evidence for this. However, this part of the
postulate has very significant implications with regard to the
depth ef significant soil moisture variations, and this willhbe
discussed below. The most important implication arising from thi
hypothesis is the possibility that, should a heavy downpour of
prain follow a prolonged dry period (a common enough set of
circumstances in this area) a wave of swelling could pass slow-
1y through the area from east to west. The magnitude of this
wave is problematical, but it could be of sufficient amplitude
to significantly stress structures in its path during its
passage. This is a rather disturbing concept, tut it must be
considered as a possibility at this stage of knowledge. It is
strongly urged that a stable datum point, anchored firmly in
bedrock, and a number of reference points anchored at various
depths in the soil, be established to observe the soil behaviour
over a range of seasonal conditions.

The C.S.I.R.0. report on this area shows a potential
vertical movement down to a depth of 15ft. of 1.5 inches, but
the actual range of seasonal movement can only be guessed at.

This at least should be determined by observation.

(6) Depth of Zone of sigmificant Soil Moisture Variation

The C.S.I.R.0. report on this area suggests that the
base of the zone of significant soil moisture variation is about

15 feet.below the surface. However, this depth must vary consid
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erably from place to place over the site. For instance, adjacent
to the cliff escarpment, where conditions are very free draining,
the depth of this zone could be 60ft. or more. Proximity to
the scarp must have a considerable influence on the depth of
this zone, Further, the nature of the materials beneath any
given point, must influence the depth of this zone beneath that
point. For instance, predominantly sandy materials tend to
dry out significantly to a greater depthduring a dry season than
predominantly clayey materials. It is very doubtful whether
the implications drawn from a consideration of fissures regarding
the depth of significant soil moisture variation are valid.
For instance, Bores %A, 11A, 12A and 1L disclose fissures
with a bright sheen occurring to depths ranging from 31'0O%
te 3%3'9", It is considered most unlikely that significant
seasonal moisture variation is occurring at this depth in this
location at the present time. One the other hand, Bore 224
revealed similar Ffissures to o depth of 50'5" and it is quite
possible that significant moisture variation could occur to
depths of this order at this location.

Obviously this is a question about which we have too
little information to give a reliable answer. The proper study
of this subject requires a number of bores at selected points,
with undisturbed sampling throughout, to be put down at intervals

over a period of at least a year.

(7) Drainage.

The probable pattern of sub-surface drainage has been
adequately described previously. The principal point to be
remembered is the tcndeney to the westerly flow of water in strata
below the marl-earth horizon. The act of erecting heavy
structures on this soil will cause increased consolidation of
the soil beneath the structures. This could heve the gffect of
backing-up the water to the east of the loaded areas and creat-
ing local artificial shallow water tables, which could rise into

the marl-carth horizon.
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Even if the marl-earth horizon is not affected, the
backed-up moisture would tend to cause a much greater degree
of swelling in the clays beneath the eastern sides of the
structures than that which would occur beneath the western
sides. This would result in strong differential stresses
seasonally, which are undesirable and could be disastrous.
It is strongly recommended that cut—off drain trenches be con-
structed on the up-slope sides of at least all major structures
requiring a reasonably high degree of stsbility. To be effect-
ive suchdrains should extend at least 1ft. into the first clay
layer, and the ends should be led off to deflect the water
interecepted around the structures and away from the foundations.
To protect the foundations, all roof run-off and other
waste water should be conducted well clear of the foundation

area in properly constructed drains of adequate capacity.

(8) sSuitability of Locally Excavated Soil for Earthworks

Most of the locally excavated material is likely to be
the finely sandy marl-earth described. It is the opinion of the
writer, based on the experience quoted previously, that ewing to
its sensitiveness to moisture variations this material would be
difficult to compact properly. However, this can be determined
best in the seil mechanics laboratory. If used for structures
such as firewalls, this material is apt to be eroded quickly
by heavy rain and it is highly probable that some protection

will be needed to prevent this.

(9) Possibility of Seismic Distrubance.

The danger of a serious ecarthquake shock at the»re—
finery site, from the evidence available, does not appear to be
very real. However, the refinery is on the Eden Block and the
Eden .Feult has experienced comparatively recent activity, there-
fore further information should be sought. The local authority
in these matters is Dr. D.J. Sutton, Department of Physics,
University of Adelaide and it is suggested that a report should

be sought from him,
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CONCLUSTONS AND RECOMEENDATIONS

This is the first time in the writer's experience that
practically every feature of a gsite has some important bearing
on some aspect of the proposed construction. Since the number
of test boreholes put down was the minimum required for the
engineering side of the investigation and no purely geological
bores were put down, conclusions had to be reached by inter-—
pretation, deduction and analysis based an inadequate data.

The general conclusion reached here is that the unfa-~
vourable aspects of this site, outweigh the favourable ones,
but this imbalance is not sufficiently serious to condemn the
site.

Serious comsideration should be given to re-siting the
plant, if not in a new location, at least along the contours
instead of across them. Arranging the plant across the contours
means that the widest possible range of foundation conditions
that can be encompassedin this length is covered by the plant
and the maximum difference in elevation has to be accommodated.

Not very much is Znown about the actual range of
seasonal movement translated at the surface, nor about a related
problem, the depth to the base of the zone of significant season-
al soil moisture wveriation.

Further work to determine th=se factors is stronglj
recommended. Although the results of this work are unlikely to
influence the design of the structures, due to the time factor
involved, they will provide factual data upon which to base
prossible remedies should any distress attributable to these
factors be experienced in the plant or other buildings in the

future.

T

g g
A.A. GIBSON
SENIOR GEOLOGIST
SOILS GEOLOGY SECTION
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A verbal report on clay samples submitted to Waite
Research Institute for clay mineral determination has been
received. This report states that the predominant clay mineral
present was montmorillonite, with minor kaolin and traces of

illite.

This report confirms the conclusion reached from other

data that the clays at this site are highly reactive to moisture

variationse.

‘AA-OAOG'.
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TEST BORE NQ. 1A

Sub-contract No: 5053 A20~102 (2) | Docket: DML23/61
Location: Coords 3506'N & 463'W

Hundred: Noarlunga Section:588 ReLe at Collar: 36l.13

Purpose; Investigation of foundation conditions, Vacuum Oil Coe
cil refinery site, Pert Stanvac (near O'Sullivan's Beach)

Hirer: Kellogg Overseas Corporatione

Plant: Ford 0-28'8", Conrad, 28'8"~30'0" Zotal Depth: 30'0"

Logged bys Ae Ae Gibson

Depth

From To Degcription

O'O" - 0'1L0" Grey-brown fine sandy loams Friable=Cempacts.

10"- 3" Pale creamy=-brown, finely sandy marl-earth.
Frequent small kunkar nodules at tep, becoming
sparse lowers Dry. Very friable.

3" - L'11" Light creamy-brown, finely sandy and slightly
clayey marl-earth, with pale creamy-brown te off-
white mottling. bamp. riables ery compacte
Some dark brown root channels. Clay content
increasing with depth.

4'i1%- 6'9" Brown, silty and finely sandy marl, with disseminate
fine lime sand. Ocecasional light greenish-grey
mottling and some small pockets of pale creamy-
brown marl-carths Plastic. Moderately frisble.
Moisture content below PeL. Sub-prismatic structurec
Dull sheen on structural units. Moderately firme
Merging toi:~

6'9" —~ 8'6" Yellowish=brown te reddish-brown, finely sandy
clay, with yellow-brown, pale greenisgh~grey, brown
and brick-red mottlinge Frequent small black specks
irregularly distributed. Becoming very sandy with
depth 2nd sand unevenly distributeds Very plastic
to moderately plastice Semi-friable in places.
Sub~prismatic structure, with reddish-brown clay
partingse Dull sheen on structural units. Moisture
content near P.Le Firm.

816" ~ 109" Pale greenish-grey and red-brown mottled, finely
sandy claye Moderately to highly plastice Moisture
content near PeL. Sub-prismatic structure with
light to dark purplish grey partings containing
rootletse Dull sheen on structural units. Firim.

10'9" ~ 12%'g" Brick red, red-brown, pale greenish-grey and light
yellew—brown mottled, fine, very sandy clay,
Mottling develops inte a rough horizontal layering
with depth. Plastice. Semi-friable, Moisture content
near Pele Firm,

12'9" ~ 15'0" Brick red, red-brown and pale greenish-grey mottled,
finely sandy clay. Plastice Molsture content at
PelLe. Sub-prismatic structure. Some purplish~brown
partings. Moderate sheen on structural faces. Firm

150" -~ 17'6" Brick red, yellow-brown, pale yellowish-grey and
pale greenish-grey mottled, slightly clayey fine
sand, with clay content unevenly distributed and
increasing with dspthe Slight to moderately low
plasticitye Very friable to moderately friable.



Test Bore Noe 1A (Contds)

Depth

From

To

Description

17!6"

21 !9"

2379"

28 'o"

28189

21!9"

23!9"

281"

28'8"

30'o"

Moisture content below PelLs Sub=-prismatic
structure, with light to medium purplish-brown
partingse Dull sheen on structural units, Very firms

Yellow=brown and pale yellowish-grey mottled,
slightly clayey, fine sand, with lesser brick red
and deep red motitling. Semt-cemented in places to
form a soft to moderately hard, but friable sand-
stones Very friasble to friable. Damp to moiste
Very compact to moderately hard, Sub-prismatic
structure weakly developede ILight purplish-grey
partingse. Structural faces dull.

As above, but colours are deep red and pale grey,
with a 1little light grey-—-browne

Deep red and pale greenish-grey mottled slightly
clayey very fine sande Develsping some yellow-brown
mottling with depthe Slightly plastic in places.
Very friable, Moiste Sub-prismatic structure, with
brownish=grey partingse. Dull sheen on structural
unitse Very compacte

Pale greenish-grey, brownish-yellow and adiffuse
deep red-mottled slightly clayey, very fine sands
Dampe Friable with difficultye Sub-prismatic
structure, with pale greenish-grey partings. Dull
sheen on structursl unitse Semi~cemented. Very
compact to moderately harde

Decomposed slate. Pale brownish-grey, brick red,
deep red =and yellow-brown, irregularly mottled,
silty clay. Sub-granular structure. Near vertical
relic bedding,

END OF BORE.



Sub—-contract No:

Plant:

TEST BORE NO, 24

5053-420-102(2) Docket: DML23/61
Location: Co-ords LO37'N & 687'W

Hundred: Noarlungs Scetion: 582 Rele at Collar: 35L.0%
Purpose: Investigation of foundation conditions, Vacuum 01l Ce.

0il refinery site, Port Stanvac (near 0'Sullivan's Beach)

Hirer:

Kellogg Overseas Corporation.

Ford O-24'6", Conrad 24'6"-26'6", Total Depth: 26'6"

Logged by: As A. Gibsen

Depth
Frem To

Description

Ofo"

0!8"

112"

‘ LM

519"

8!1"

8!9"

lltoﬂ

0'8”

1!2"

h16"

5!9“

8!1"

8!9"

11'o"

11t

llllln_ 12!7"

Dark reddish=-brown fine loame Sub-granular to
compacte

Irregular kunkar nodules with interstitial loam -
as sboves Kunkar nodules are finely sandy and range
from soft to hard,

Pale creamy-brown to light creamy-brown, finely
sandy marl-earth, with a few small, hard kunkar
nodulese Dry to slightly damps Very friable,

Pale creamy=-brown and light creamy-brown mottled,
finely sandy and slightly clayey marl=earth,
Slight dampe Very friables Compacte

Pale creamyébrown, creamy-brown, reddish-brown and
pale grey, irregularly mottled, silty and finely

. sandy marl, -Moisture content well below PeLe

Friablees Poorly developed sub-prismatic structure.
Moderately firme

Brown silty to finely sandy clay with some pale grey
limey mottling. Plastice Semi-friablees Moisture
content near PosLe Sub~-prismatic structure, with
brown partingse Black specks and dark brown root-—
lets on structural facese. Moderate sheen on
structural unitse. Moderately firm.

Pale greenish-grey, fine, very sandy clay, with brici
red, yellow- brown and deep red mottling., Plastice
Slightly friables Moisture content below PeLe
Sub-prismatic structure, with derk purplish-grey
infilling, containing fine rootlets, between
structural unitse Structural faces dulle Firm.

Sand content increasing with depthe

Pale greenish-grey to pale yellowish-grey, clayey
fine sand, with red-brewn, light red-brown and
sparse yellow=brown mottlings Frequent black speck:
flakes and minute veinlets, particularly on struc-
tural faces.s Low plasticity. Friable, Moisture
content below PoLs Sub-prismatic structure, with
light greenish-grey to light grey-brown partingse
Dull to moderate sheen on structural units. Compact.

Sample missinge



Test Bore No, 24 (Contd.)

0

Description

Depth
From T
12171! —
15 !6" -
16751! —
17!1" -
18'8" -
19!)_'_“ -
23?1" -
2&!6“ -

15t6n

1615%!

1711"
1884

19 'Ll-"

23!131

22"”6"

26!6"

Light greenish-grey and red-brown mottled, finely
sandy and silty clay. Sand content unsvenly
distributeds Plastice Semi~friablee Moisture
content below PeL. Sub~prismatic structure, with
light greenish=grey to purplish-grey partings. Some
very fine rootlets in purplish-grey partse Dull
sheen on structural units. Very firms One 3/16"
diameter root running through core. Sand content
increasing with depthe

Light greenish-grey, fine, very sandy clay, with
frequent small, pale yellowish~grey, clayey fine
sand pocketse Scattered brick red mottlinge
Moderately plastice Friable. Sub-prismatic
structure, with dark to medium purplish-grey
partings containing some rootletse Dull sheen on
structural units. Very firme Sand content increasg-
ing with depthe.

Sample missing.

Pale yellowish~to greenish-grey, slightly clayey
fine sand, with yellow-brown, brick red and deep
red mottling. Slight.plasticity. Very friable.
Moisture content well below P.L. Sub-prismatic
structure with pale to dark purplish-grey partings.
Dull sheen on structursl unitse Semi~-cemented in
placese Very compact to moderately hard,

Light greenish=-grey, fine, very sandy clay, with
vellow=brown and a little brick red mottlinge
Moderate plasticity, Friable, Sub-=prismatic
structure, with light greenish-grey to dark
purplish~grey partingse Dull sheen on sitructural
unitse Firm to harde :

Pale yellowish-grey, slightly clayey fine sand,
with coarse, irregularly distributed, deep red and
lesser yellow-brown and brown mottlinge Slightly
plastice Very friaeble, Moist to dampe Sub-prismati
structure, with pale to medium purplish-grey
partingse Dull sheen on structural units. Semi~-
cemented in places.s Very compact to moderately hard

Pale to light brownish-grey, brick red, deep red and
yellow~brown mottled, cemented fine sands Friable
with difficulty. Moderately hard.

Decomposed slates Pale grey silty and finely sandy
slate, with a little deep red and light yellow-brown
coarse, irregular mottling. Some dark purplish-brown
root channels, Plastic. Moisture content below PeLe
Sub-prismatic structure with pale purplish~grey
partingse Dull sheen on structural units. Granular
sub-structures Faint relic bedling with a nearly
vertical dipe Firme

END OF BORE,



TEST BORE NQO, 3A

'‘Sub-contract No.: 5053 420-102(2) Docket: DM 423/61

undreds

urpose:

Plant:

Location: Co-ords L6LO'N & 1287'W

Noarlunga Sections 582 ReL, at Collar: 341-29

Investigation of foundation conditions, Vacuum 0il Co.
0oil refinery site, Port Stanvac (near 0'Sullivan's BReach)

Ford O -

Hirer: Kellogg Overseas Corporation

2L'6", Conrad 24'6" - 50'0" Total Depth: 50'0"

Logged by A. A. Gibson

Depth

From

To

Description

9"

116"

j2c9n

)_‘_'6"

5'7"

616"

9%1
1!6“

2!9“

Ll-' 6“

517"

616"

715"

7s5u 10'8"

Dark reddish-brown fine loam. Friable, Compact. Damp.

Irregular kunkar nodules in a matrix of finely sandy
marl-earth,

Pale creamy-brown, finely sandy marl-earth, with a few
small kunkar nodules. Nearly dry. Very friable.

Creamy-brown, pale creamy-brown and off-white mottled,
finely sandy and slightly clayey marl-earth.
Slightly plastic in places. Very friable. Damp.
GCompact.

Creamy-brown, silty and finely sandy marl, with a

little reddish~brown and pale greenish-grey mottling.
Occasional small, pale creamy-brown pockets of
marl-earth, Sparse, small black specks. Low
plasticity. Friable. Moisture content well belcw
P.L. Sub-prismatic structure, with creamy-brown
partings. Dull sheen on structural units. Firm,

Reddish-brown to light reddish-brown, fine, very sandy
clay with a little pale greenish-grey mottling.
Sparse brick red to brownish-yellow, clayey fine
sand pockets. Frequent small black specks.
Moderately plastic. Iriable, Moisture content
below P.,L. Sub-prismatic structure, with reddish-
brown partings. Moderate sheen on structural units.
Figsure at U459 to core, with moderate sheen on
fissure faces. Very firm.

Reddish-brown and light greenish-grey mottled finely
sandy clay, with some small, very sandy pockets.
Frequent hlack specks and flakes irregularly
distributed. Plastic., 8lightly friable. Moisture
content below P.,L. Sub-prismatic structure with
reddish-brown partings. Moderate sheen on structural
units. Some fine sand infilling in structural
cracks, Some fissuring at 459 to core, with bright
sheen on fissure faces. Very firm.,

Red-brown and light greenish-grey mottled, finely
sandy clay. Occasional very sandy patches. Very
plastic. Moigture content a 1little below P.I.
Sub=prismatic structure, with light greenish-grey
partings. Moderate sheen on structural units. Some
fissuring at 459 to core, with bright sheen on
fissure faces., Very firm, Sand content gradually
increasing with depth.



PORE 34 (Contd,)

Depth

From

To

Description

lo's

120"

17'o"

20! 9%7

21'6"
oLt 6"

33 72!!.

3Lte"

351 oM

)431 ON

)-1-3 '3"

120"

17'on

20!9”

21'e"

2)4!6?!
33!2“

3Ltem

350"

}4-3' ON

43" 3

50t on

Brick red, pale yellowish-grey, red-brown and light
greenish-grey mottled, fine, very sandy clay. Sand
content unevenly distributed. Moderately plastic.
Slightly friable. Moisture content below P.L.
Strong sub-prismatic structure with light greenish-
grey to purplish-grey partings. Dull to moderate
sheen on structural units., Very firm., Sand content
increasing with depth.

Light to deep brick red, pale yellowish-grey, red-
brown and light greenish-grey, vertically streaky
mottled, clayey fine sand, Slightly plastic.
Friable. Damp. Sub-prismatic structure, with
light greenish~-grey, purple-brown and reddish-brown
partings and becoming deep purple lower, Dull sheen
on structural units. Very compact to moderately
hard., Sand content unevenly distributed.

As above, hut colours dominantly deep red and pale
greye.

Light brick red, light yellow-brown and pale brownish-
grey mottled, semi-cemented sand. Nearly dry.
Friable. Very compact to moderately hard.

As above, but firmly cemented and hard. (Augered out)

Brick red, light brick-red and yellow~brown mottled,
semi-cemented fine sand. A little pale brownish-
grey mottling. Some grey-brown coating in vertical
Joints., Slightly clayey. Friable. Very compact to
moderately hard. '

Light yellow-brown, light brick red and off-white,
coarsely and diffusely mottled fine sandstone.
Jointing at 450 and vertical. Light purplish-brown
coating on some Jjoints. Friable with difficultye.
Hard.

Pale grey, deep red and light yellow-brown, coarsely
and irregularly mottled, slightly clayey fine sand.
Cemented in part to form sandstone lumps. Damp.
Very friable., Very compact to moderately hard,

Deep red, ferruginous sandstone, with pale grey,
yellow-brown and brownish-yellow, coarse and irregula
mottling. Damp., TFriable in part. PFirm to hard,

Decomposed slate. Pale grey, deep red and purplish-
brown mottled, moderately soft and moist silty clay,
to moderately firm and friable, finely sandy clay
of low plasticity.

Pale brownish-grey to pale grey and pale yellowish-brow
medium to coarse grained, arkosic sandstone. Feldspa
fragments largely decomposed to kaolinite., Somse
deposition of dark brown ferruginous material in
irregular, near vertical joints (partly open) and
in some bedding planes. Dip about 25°, Hard.

END OF BORE,



TEST RORE NO. LA

Sub-contract No.: 5053 A20-102(2) Docket: DM L423/61

Location: Co-ords L354'N & 1293'W

Hundred: Noarlunga Section: 582 R.L. at Collar: 339.83

Purpose: Investigation of foundation conditions, Vacuum 0il Co,
01l refinery site, Port Stanvac (near 0'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation
Plant: Ford O - 20'3", Failing 20'3" - 32'3", Conrad 32'3" - 53'o"
Total Depths 53'oM

Logged by: A, A Gibson

Depth . .
Eroﬁ‘“—ﬁo Description
0 1ton Dark brown fine loam. Friable. Compact.
1'on 2'on Kunkar horizon. Light oreamy-brown, fine, very sandy

marl earth, wilth numerocus very fine kunkar nodules.
Semi-cemented in part. Very friable. Very compact,

2'on L'3xv Light to pale creamy-brown, vaguely mottled, finely
sandy marl-earth. Very friable., Occasional small
kunkar nodules, Poorly to moderately compacted.
Slightly damp.

Lt 66" Pale creamy-brown and light creamy-brown mottled,
finely sandy and slightly clayey marl-earth.
Some small kunkar nodules throughout. Friable.
Compact, Slightly damp.

6tet  gtan Light creamy-brown, pale creamy-brown and pale
greeni sh-grey mottled, silty and finely sandy mearl,
with occasional, small, reddish-brown patches. Cla,;
content inecreasing slightly with depth. Moderate
plasticity. Friable., Damp. Moderately soft.

gtin gton Cresmy hrown, finely sandy merl, with pale creamy-
brown, light greenish-grey and reddish-brown
mottling. Some fine black specks. Plastic.
Moderately friable., Moisture content well below
P.L., Poorly developed sub-prismatic structure,
with creamy-hrown partings. Dull sheen on structur-
al units. Moderately firm.

8tgh  gryh Brown to yellowish-brown, silty and finely sandy clay
with a little light greenish-grey mottling.
Moderately plastic. Friable. Moisture content
below P.L. Sub-prismatic structure with brown
partings. Dull to moderate sheen on structural
units., Numerous small hlack flakes, particulerly
on structural faces., Firm,

gty 1o'é" Red-brown to light red-brown, finely sandy clay,
with a 1little pale greenish-grey mottling. Numer-
ous small black flakes., Plastic. Slightly friabdle
Moisture content below P.lL. Sub-prismatic structur
with reddish-brown partings. Dull sheen on structu
al units. Firm. Sand content increasing with
i.epth.



BORE Li (Contd.)

-

Depth

From

To

Description

1o'e"

12!3“

15 g

17roﬂ

18'&"

18'8“

o1 tyM

23" 6"

29'10"

12' 3"

15 1 9"

17'0"

181

18°*g

21!”"

23 ] 6"

29'10"

32 '3“

Light red-brown, red-brown and pale yellowish-to
greenish~grey mottled, clayey fine sand, to fine,
very sandy clay. Low plasticity. Friable.
Moisture content well below P.L. Sub-prismatic
structure, with red-brown partings and some brown,
sandy clay infilling. Dull sheen on structural
units. Sampies broken in a close horizontal
pattern (due to sampling disturbance?) Moderately
hard to very firm,

Red-brown, yellowish-brown and pale greenish-grey,
diffusely mottled, finely sandy clay. Plastic.
Slightly friable. Moisture content below P.L.
Sub-prismatic structure, with purplish-brown,
reddish-brown and light greenish-grey partings,
containing some rootlets. Very firm.

Brick red and pale greenish~to yellowish grey,
coarsely mottleds Slightly clayey fine sand. Very
weakly developed sub-prismatic structure, with lighi
to dark purplish-grey partings containing some fine
rootlets. Very low plesticity. Very friable.
Moisture content well below P.L. Very compact,

Some horizontal cracking due to sampling disturbance

Pale greenish-to yellowish-grey, fine, very sandy claj
with brick red and yellow-brown mottling. Sand
content unevenly distributed. Low plasticity.
Moderately friable. Moisture content below P.L.
Sub~-prismatic structure clearly evident, but not
strongly developed. Dark purplish-brown partings,
with some rootlets. Structural faces dull. Very
firm, Some small lumps semli-cemented. Some horizor
tal cracking due to sampling disturbance.

Brick red and pale greenish-to yellowish-grey, coarse:
mottled, slightly clayey, very fine sand. Cemented
in part to form horizuntal soft to moderately hard
sandstone layers. Damp. ‘

Pale greenish-to yellowish-grey, slightly clayey fine
sand, with coarse, brick red mottling. Clay conteni
unevenly distributed. Slight plasticity in places.
very friable. Poorly developed sub-prismatic struc-
ture, with light greyish-brown partings. Very
compact.

Pale brownish-to greenish-grey, slightly clayey, very
fine sand and silt with yellow-brown, reddish-brown
and lesser deep red mottling. Very low plasticity.
Triable. Woisture content below P.L. Sub-prismatic
structure with light purplish-grey partings. Some
rootlets surrounded by dark purplish~brown material,
Very firm.

Light yellow-brown to orange, slischtly clayey fine
sand, with a little pale yellowish-grey and brick
red mottling. Low plasticity. Very friable,
Moisture content neer P.L. Sub-prismatic structure
yith light srey-brown partings. Structural faces
dull, Very compact. Merging downward into coarselj
mottled material of the same colours.

A8 above, but cemented to sandstone. Augered out to
refusal.



BORE L

(Contd.)

Description

32v3n

"-I-O' 9“

Ll—_?) 1 0"

45" g

52' O"

usrou

45t

52'o"

53!0"

————

Yellow=-brown, light yellow-brown and pale grey
mottled, fine sandstone with lesser brick red and
deep red mottling., Some clayey sand patches,
Friable, Hard to moderately soft,.

Light brick red sandstone, with pale yellowish~-grey
pale pink snd light yellow-brown mottling.
Moderately hard. Tendency to vertical cleavage
might be bedding or jointing.

Pale grey and dark red mottled, decomposed sandy
slate, with lesser yellow-brown mottling. Redding
vague and obscured by mottling and jointing, dbut
ipgears to be vertical with stained jointing at

5%,

Pale greenish-grey to very pale grey, strongly
weathered silty slate, with brick red, yellow-
brown and deep red staining in patches. Bedding
dips about 70°. Joints dipping at 10° and 60°
occur frequently., Firm, but casily broken with
fingers.

Largely completely decomposed slate. Pale grey

811ty clay with deep red and brick red mottling.
Some hard residual beds.

END OF BORE,



TEST BORE NO. 5A

Sub-contract No: 5053 420-102(2) Docket: DM 423/61

Location: Co-ords LO27'N & 1277'W

Hundred: Noarlunga Section: 582 R.L. at Collar: 339,1C

Purpoge: Investigation of foundation conditions, Vacuum Oil Co.
cil refinery, Port Stanvac (near 0'Sullivan's Beach )

Hirer: Kellogg Overseas Ccrporation

Plant: TFord @ — 35'1", Conrad 35'1" - 42'1"  Total Depth: L2'1"

Logged by: A.A. Gibson

Depth
From To Deseription
0 o'  Dark brown fine loam. Friable. Compact.
9" 1'7"  Kunkar horizon., Irregular kunkar nodules with inter-
. stitial loam and finely sandy marl-carth.
1'7"% 2'3"  Light creamy-brown, finely sandy marl-earth, with numer-

ous small kunksr nodules. Nearly dry. Very friable.
otz ['3"  GSegled sample.

L3 L'6"  Light creamy-brown and pale creamy-brown mottled, finel;
sandy marl earth, with pockets of eff-white earthy
lime. Slightly damp. Friable. Compact.

L'et 6'e" Sealed sample.

6'6" 6'9"  (Creamy-brown and pale creamy-brown, finely sandy and
slightly clayey marl-ecarth, with pockets of off-white
earthy lime. Occasional pockets of brown, finely
sandy clay. Damp. Friasble. Slightly plastic. Compac’

gto" g'g" Scaled sample.

8'9" g'o"  Brown, greyigh-brown and reddish-brown , vaguely mottle
fine, very sandy marl, with frequent small, off-white
pockets of earthy lime. Some light greenish-grey mott
ling. Low to moderate plasticlty. Friable. Mixture
content below P.L. Sub-prismatic structure, with brow
to grey-brown partings., Dull sheen on structural unit
Moderately firm.

gto" 11t Sealed sample,

11te" 11'3"  Yellow-brown and light greenish-grey mottled, clayey
‘fine sand, with a few small, deep yellow-brown, fine
sand pockets, Occasienal very small pockets of pale
creamy-brown, finely sandy marl-earti. Slightly plas-
tiec. Frisble. Moisture content well below P.L, Sub-
prismatic structure; with grey-brown 1o purplish~brown
partings. Structural faces dull. Very compact.
Occasional small black specks.

113" 13'3" Sealed samplee.

133" 13'6"  As for 11'#Y to 11'3", but colour trending mere to red-
dtab—browd. Frequent to abundant black flecks on stru
tural faces. Partings reddish-~brown to light greenish
-grey with fine reatlets. Dull sheen on structural
unitse.



BORE 5A (Cont, )

D
Depth "

From To Description

136" 15'6" Sealed sample.

15'6"  15'9"  Ae for 11'0" to 11'3", but no black specks. Clay
content diminishing.

15'9" 16'o" Sample miseing.

16'0" 18'e" Bealed sample.

18'0" 18'3"  Pale greenish-grey, silty and finely sandy clay, with
deep yellow-brown mottling and lesser dark red and
pale brownish-yellow mottiing. .Very plastic. Mois-
ture content a little below P.L. Sub-prismatic struc
ture, with dark purplish-brown partings. Dull sheen

| | on structural units. Very firm,

18'3" 20'3"  Sealed sample.

20'3" 20'6" Fine, very sandy clay to clayey fine sand, colours as
for 18'0" te 18'3", Low plasticity. Friadble. Mois-
ture content below P.L. Sub-prismatic structure
weekly developed. Light to pale purplish-grey part-
ings. Dull sheen on structural units. Very compacts

20'6" 22'6"  Sealed sample.

o2tG"  22'9"  Pgle greenish-grey silty and slightly sandy clay with
deep red, deep yellow brown and brownish-yellew mott-
ling., Highly plastic. Moisture content near P.L.
Sub-prismatic structure. Light greenish-grey te
dark purplish-grey partings. Moderate te bright shee
on structural units. Some fissuring at 45% to cere,
with bright sheen on structural faces. Very firm.

22'g%  op'ot Sealed sample.

24'9"  25'0"  Pale yellowish-grey, fine, very sandy clasy, with brick
red mottling., Moderately plastic. Friable., Moistur
content a 1little below P.L. Sub-prismatic structure,
with light to medium purplish-grey partings. Dull
sheen on structural units. Very firm.

25'0" 27'D"  Pale yellowish-grey, slightly clayey fine sand with
brick red and a little yellow-brown and brownish-
vellow mottling. Very slight plasticity. Very fria-
ble, Damp., Semi-cemented in places. Very compact.

27'3" 29'3"  Sealed sample.

29'3" 29'6"  Brick red to deep red, very slightly clayey fine sand
with a little pale grey and pale yellowish-grey mott-
ling. Damp., Very friable. Compact.

29'p"  371'6M Sealed sample,

316" 31'9"  As for 29'3" to 29'6",

31'e" 33'g"  Seagled sample.

337" 3Zu'Ot As for 29'3" to 29'6", but with yellow-brown mettling.



BORE 54 (Cont.)

.
Depth Description

Fram To P

3uto"  34'10" Sealed sample.

3u'10" 35'1" Sample missing.

35'1"  Le'1" Deep red t¢ brick red and pale grey, -coarsely and
irregularly mottled, fine sandstone, with a little
brownish-yellew mottllng. Some vertical jointinge
Friable in places. Hard.

no'i" Lo'e"  Dark red, pale grey and brick red, ccarsely and irr-

- egularly mottled, slightly clayey fine sand. Semi-
cemented in part. Damp. Friable., Very compact to
moderately hgrd.

po'e" L2'1"  Dark purpllsﬁ-brown to dark reddish-brown weathered

slate. Thin beddlng dippin%
jointing at 45° and 600, wi
Moderately hard.

vertically. Oblique
h some slickensides.

END OF BORE



e R B ALK T 2

. Sub-contract No: 5053 A20-102 ( 22 Docket: DM 423/61
Location: Co-ords 3634'N & 1243' W Hundred: Noarlunga
Section: 588 R.L, at Collar: 338.20

Purpose: Investigation of foundation conditions, Vacuum 0il Co.
| 0il refinery site, Port Stanvac (near 0'Sullivan's Beach)
Hirer: Kellogg Overseas Corporation, Lo§ged by: A.A, Gibson
Plant: Ford 0-36'0", Conrad 36'0" - L4 0", Failing LL'O"-54'O"

i Total Depth: 54'0"

Depth
From To . Description

0 1'o" Dark grey-brown to dark reddish~brown fine loam,
Damp. Friable. Compact.

1to" 1'3" Light creamy-brown, finely sandy kunkar, moderately
hard, but friable, with some included, well
rounded, very hard nodules. Dry.

1'3" 23! Pale creamy-brown, finely sandy marl-earth, with
numerous irregular kunkar nodules, Nearly dry.
Very friable,

23! Lt3" Sealed sample.

L3 Lte" Pale creamy-brown, finely sandy marl-earth, with
occasional small kunkar nodules., Dry. Very fri-
able,

L'te" 5'g" Sealed sample.

5ot 6ot Pale creamy-brown, pale grey and pale to light

‘ reddish-brown mottled, finely sandy and slightly
clayey marl-earth, Frequent very small cemented
lumps, Slightly damp. Friable, Compact.

6" g" 7' oM Sealed Sample.

7'9" 8'o" Light greyish-~brown, light greenish-grey and light
brown mottled, fine, very sandy and silty marl,
with numerous small, off-white, partly cemented

- pockets of earthy lime. Slightly plastice
Friable., Slightly damp. Slight tendency to
develop a polyhedral structure. Firm.

8'g" Q'o" Light brownish-grey, light greenish-grey and light
reddish-brown mottled, finely sandy marl, with .
coarse, irregular pockets of partly cemented,
off-white earthy lime. Marl is damp, plastic
and frisble with difficulty. ZEarthy lime is dry
and friable. Firm.

gto" 11'o" Sealed sample.

11'o" 12" Light greenish-grey and light reddish-brown,

% vaguely and irregularly mottled, finely sandy
marl,. Some disseminated lime sand and patches
containing abundant lime sand, occasional black
specks., Plastic, Slightly friable. Damp to
moist. Sub-prismatic structure, with dull to
modergte sheen on structural units. One fissure
at 45  to core, with bright sheen on fissure
faces., Firm,

12'" 130" Sealed sample.



Bore 6A (cont.)

lu_! 3"
16 '3“

17'2"

1876"
19'2"
20'6"

2373"

2u'6"
25'0“

27!9N
29 ! 6"

3175"

Depth

To

lh" 3".

16!3”
17?2"

18’6"

19 12"
m '6"
23 ?3”

2”!6"

25!0"
2719!1

29!6"
31 f 5"

32'0"

Description

Greenish-grey, silty and slightly sandy clay, with
red-brown and some deep red and ysllowish-brown
mottling. Occasional small limey patches and
small pockets of off-white earthy lime. Very
plastic. 8lightly friable., Moisture content
a little below P,L. ©Sub-prismatic structure,
with light greenish-grey and lesser red-brown
partings. Dull to moderate sheen on structural
units - very firme.

Sealed Sample.

Light greenish-grey, finely sandy clay, with red-
brown and yellow-brown mottling. Some very
sandy patches. Plastic, Slightly friable.
Moisture content a 1little below P.L. Sub-prismat-
ic structure, with light greenish-grey partings.
Dull gheen on structural units., Some fissuring
at 45, with bright sheen on fissure faces. Very
firm,

As for 16'3" to 17'2", but with numerous small,
pele brownish-grey, fine sand pockets and dark
greyish-purple partings.

As above, but sand pockets abundant.
Sealed sample.

Pale yellowish to brownish-grey, slightly clayey
fine sand, with coarse, irregular, deep red,
brick red, brownish-yellow and yellow-brown
mottling. Occasional dark brownish-purple root
channels., Moist., Very friable. Moderately
compacts.

Sealed sample (Moisture content sample at 24'6"
indicates material as above)

Sealed sample.

Pale greenish—-grey silty and slightly sandy clay
with deep red, yellow-brown and brick red mottlir.
Occasional pale yellowish-grey sand pockets.
Highly plastic. Moisture content slightly below
P.Le Sub-prismatic structure, with pale purplislL
grey to dark brownish-purple partings. Dull shee.
on structural units. Very firm. Sand content
increasing with depth.

Sealed sample,

Pale yellowish to greenish-grey, fine, very sandy
clay to clayey fine sand, with deep red,
browvnish-yellow and yellow-brown mottling.
Moderate to low plasticity. Friable. Moisture
content below P.L. Sub-prismatic structure with
dark purplish~brown to light purplish-grey
vartings. Dull sheen on structural units. Very
firm.

Pale yellowish-grey, slightly clayey fine sand,
with dark red and yellow-brown mottling., Slight
plasticity. Friable, Noisture content well
below P.L. Weakly developed sub-prismatic
structure, with l1ight purplish-grey partings.
Structural faces dull. Very compact.



nt®

- Bore 64 (cont,)

Depth |

From To Description

32'0" 330" Sealed Samples

33!091 3“_10'! As for 29'6" to 3115n

3L 'o" 3L ts! Dark red and pale yellowish-grey mottled, slightly
clayey fine sand. Semi~cemented in places.
Friable, damp. Very compact to moderately hard,

345" 35'9" Sealed sample. |

35'9" 36'0" As for 34'0" to 34'5"

360" 361" Augered out, to refusal.

36tuM nht'o! Standard penetration test. Pale grey, silty and
slightly clayey fine sand. Slight plasticity.
Damp. Friable, ~

LLto" Lg8to" Pale grey, yellow-brown and deep red, strongly
weathered silty slat. Very fine bedding dipping
usg to 50% Much jointing also dipping L50 to
50”, but obligue to bedding. Firm to mnderately
hard.

ug'o" 53'o" As above, but core very broken, with coarse

- pockets of pale grey silty clay.

53tOM sL'on As for LL4'O" to 48T0O", but very hard.

END OF BORE



Sub—contract No: 5053 A20-102(2)

PENETRATION TEST BORE NO, 7A

Hundred: Noarlunga

Docket: DML23/61

TLocation: Co-ords 3494'N & 1243'W

Section: 588 Relis 2% Collar: 33871

Purpose: Standard penetration test, Vacuum Oil Coe oil refinery site,
Port Stanvac (near O'Sullivan's Beach).

Hirer: Kellogg Overseas Corporations
Plant: Conrad 0-39'0", Failing 39'0"-40O'0O". Total Depth: L4O'O"
Logged by: Ae Ao Glbson
Depth . Pene=-
From ’ To Description tratione
| Blows
o'of - 1'1" Dark brown fine loame Friable, Compacte p/Tte
11" -~ 1t7v Kunkar horizone Mainly moderately soft to
hard, finely sandy limestone, with included
very small, very hard, round noduless
17" - 5'24"  No sample.
524"~ 5'10" Light brown, finely sandy and slightly clayey 16
marl-earth, with some small kunkar noduless
Dampe Friablees Slightly plastice Compacte
510"~ 104" No samples
10'y" - 11'0" Light creamy-brown, finely sandy and slightly 22
clayey marl-earth, with light greenmish-grey,
finely sandy clay pocketse Compacte
11'o" - 16'0M No samples

16'0" - 16'10"

16'10"~ 21'0"
21'0" - 21'83"

21'83"- 26'0"

26!0" e 2618"
26 f89! - 31!0!!
31!0“ - 3118"
31'8" - 360"

56 70" — 36!6%”
36!’6%_"_‘ 39!0"

Light greenish~grey, finely sandy clay, with 23
some red-brown and yellow=brown mottlinge
Sub~prismatic structure,s Firm.

No sample

Red-brown, fine, very sandy clay, with some 51
light brownish-grey fine sand veinse Very firms

Bo samples

Dark yellow-brown, semi-cemented, very 90
fine sands Very compact to moderately harde
Friable with Aifficulty (Note: test over 6"

Ol'llY) °

No samplees

Brick red to deep red, slightly clayey fine sand, 97
cemented in places to form sandstone lumpse
Friable,s Very compact to moderately harde
(Test over 6" only)

No samples

As Tor 31'0" to 31'8" (Test over 6" only) 125

No samplece



-2~
Penetration Test Bore No. 7A (Contd.)

Depth Penetration
From To Description Blows p/Tte
39'o" - Jo'o" Weathered slate. Dominantly browm, DeD. Core

very finely bedded, silty slate, with
some yellowish-brown and pale grey bedse
Pale grey beds decgmposed to silty claye
Bedding dips at 45« Ocecasional pale
grey clay pocketse Moderately hards

END OF BORE



TEST BORE NO. 84

Sub-contract No: 5053 A20-102(2) Docket: DMU423/61
Location: Co-ords 3634'N & 1498'W

Hundred: Noarlunga Section: 588 ReLe at Collar: 335.71

Purpose: Investigation of foundation conditions, Vacuum Oil Co.
oil refinery site, Port Stanvac (nesr O'Sullivans Beach)

Hirer: Kellogg Overseas Corporatione

Plant: TFord 0-35'0"; Failing 35'0"-40'0"  Total Depth: LO'O"

Logged by: Ae Ae Gibson

‘ Frogeptgo Desceription
Q'O - 1'1¢ Dark brown to dark reddish-brown fine loame Dampe

Friables Compacte

11" - 1'8" Kunkar horizone Irregular kunkar nodules with
interstitial reddish~brown, fine sandy loam and
light creamy-brown, finely sandy marl-—earth. Dry.
Friable. Compact.

1'8" - 3'7v Light creamy-brown, finely sandy marl-carth, with
pale creamy-brown mottling, Some small kunkar
nodules, diminishing in size and number with depth.
Slightly dampe Very friable, Moderately compacts.

37" - Ltev Light creamy-brown and pale creamy-brown mottled,
' finely sandy and slightly clayey marl-earth,
with lesser brown and red-brown Aiffuse mottling.
Slightly plastice Friables Dampe OClay content
increasing with depthe Very compact to firme

Lret -~ plev Sealsd sample.

66" -~ 75 Pale greenish=-grey and light creamy-brown mottling,
silty and finely sandy marl, with occasional small
dark-brown to dark reddish-brown pockets. Mottling
becoming very diffuse at depthe Some very small,
off-white earthy lime pockets. Moderate to high.
plasticity. Moderately friables Moisture content
increasing with depth from below to near Pele
Clay content increasing with depthe Moderately firn

75" - 8'1v Sealed samplee

g'i" - g'to" As for 6'6" to 7'5", but color dominantly light
greenish-grey, with diffuse yellow-brown mottling.
Incipient sub=prismatic structure developinge Moist
content at Pele

9to" - 11'0" Sealed sample.

11'0" - 11'3" As for 8'1" to 9'0", but with occasional limestone
grit fragments and no earthy 1lime pocketse Sub-
prismatic structure now clearly discernable, but
weakly developeds Firme

113" -~ 13'3" Sealed sample.



Test Bore No. 84 (Contds)

Description

Depth
From To
13!3" - 13!6"
13!6" - 1&_!6"
lLI»,6" - li—l—,9"
1)_'.!91‘ - 15 96!2
15!6" - 15?9"
15'9!! - 17'9"
17 29ﬂ — 18!0"
18'0" - 20'0"
20'0" - 20'11"
20'11"- 220"
22!0" - 22!3H
22!359 - 237101!
23110n~ ol tiyt
zulun - 2&'6"
2u16u - 261"
26!1" — 26!9!!

Light greenish-grey, finely sandy clay with light to
medium yellow=brown mottlinge Occasional small blac
speckse Plastic, Slightly friable. Molsture conten
below PeLe Sub-prismatic structure, with Adull shee
on structural unitse. Firme

Sealed samples

Fine, very sandy clay, with colour anl structure as
for 13'3" to 13'6". Low plasticity. Friable,
Moisture content below Pele Frequent very small,
pale grey sand pocketse Frequent small black flake
and specks, unevenly distributeds Very firme

Sealed sample.

As for 1L'6" to 1L4'9", but sand pockets larger.

Sealed sample.

4s for 13'3" to 13'6", but without black speckse Som
fine, dark purplish-brown rootlets on structural
faces,

Sealed samplece

Pale greenish~grey, finely sandy clay, with yellow-
brown, light yellow-brown and deep red mottling.
Freguent.small, very sandy patchese Plastice
Slightly friables Moisture content a little below
PeLs Sub-prismatic structure, with pale greenish-
grey to pale purplish—grey partings. Some fine,
purplish-brown veinlets on structural facese Dull
sheen on structursl unitse Very firma

Sealerl sampless

Pale greenish-to ycllewish-grey, fine, very sandy
clay, with deep red end lesser yellow brown and
brownish-yellow mottlings Sand c-ntent unevenly
distributeds Low to moderate plasticityes IFriable,
Moisture content below Pels Sub—prismatic structur
with pale greenish-grey to pale purplish-grey
rartingse Dull sheen on structural unitse. Very firm

Sealeldl sampless

As far 22'0" to 22'3", but moisture content above
Pulis HMolerately soft,

Dark red, dark yellow-brown, psle greenish-grey and
brownish-yellow mottled, semi-cemented fine sand,
Damps Very compact to harde

Pale greenish~grey silty and slightly sandy clay,
with irregular bricke-red, yellow-brown and brownish:
yellow mottlings Freguent smnll, pale yellowish-gre,
very sandy pockets, unevenly Aistributed, Highly
plastice Molsture content near Pele Sub-prismatic
structure with psle greenish-grey to light purplish
brovm partingse Dull to moderate sheen on structurs,
unitss Some fissuring at 45° to core, with bright
sheen on fissure faces, Very firme

Sealed samplee



Test Bore No. 84 (Contds)

Description

Depth
From To
26!9" - 28 run
28 ')—I»" - 29 !OH
29 ’_O" - 29 '3"
29!3“ - 311021
31!0!! - 31 '3"
31 ?3" - 31 !6"
311610 e 32!219
32!2“ - 35 ron
35 von - 37!6"
37!6" - LLO'O"

is FPor 246" to 26'1", but mottling drmminantly
brownish-yellow, Partings lighf purple, to light
purplish~brown, Fissures at 4O~ and 60 to core.

Sealed sample.
As Tor 26'9%" £ 2847,

Pale greenish-grey clay as above alternnting with
columns of brick rcd and pale greenish-grey, fine,
very sandy claye Moderats to5 high plasticitye.
Slightly friable in very sandy materisle Molsture
content near PeLs. Sub-prismatic structure, with
light to dark purplish-brown partingse Scme dark
purplish~brown finely saniy clay infilling. Dull to
moderﬁte sheen on strugtural uhitse Some fissuring
at 30~ to core (dip 60" ) with bright sheen on fissur
facess Very firme

Brick red, brownish-yellow and pale brownish-grey,
coarsely and irregularly mottlec, semi-cemented
fine sand, Dampe Friables Moderately harde

Pale brownish-grey, brick red and light yellow-brown,
coarsely and irregularly mottled, slightly clayey
fine sande Low plasticitye Very friable., Moists
Very compacte

Sealed samplcoe

Brick red, light yellow-brown ~ni pale brownish-grey,
cearsely and irregularly mottled, fine sande
Semi-cemented in placese Friable, Very compact to
moderately hard, \ :

Hoaprd fine sandstrne, coloured as abnves Dambe

Very claycy fine sanil, coloured as abnve, Moderately
plastice Friables Wets

END OF BORE,



PENETRATION TEST BORE NO,OA

SUB=CONTRACT NO: 5053 A20~102(2) DOCKET: DM 423/61
LOCATION: Co~ords 3564' N & 1543'W. HUNDRED: Noarlunga
SECTION: 588 "Rely 8%t Collar: 333,32

PURPOSE: Standard penetration test, Vacuum 0il Co., 01l refinery
site, Port Stanvac (near 0'Sullivan's Beach)
HIRER: Kellogg Overseas Corporation LOGGED BY: A.A.GIESON
PLANT: Conrad 0-51'3", Failing 51' 3" 7212w

TOTAL DEPTH: 72'2"

Depth Penetratio
From To Description Blows
p/fte
e 1'o" Dark brown to dark reddish-brown fine loam.

Damp, Priable, Compacte.

1ot 1's" Kunkar horizon. Coarse, irregular kunkar
nodules, with interstitial finely sandy
marl earth and some small nodules., Dry,

compacte.
1t8" ste" No sample.
5te" 66" Creamy~-brown, finely sandy and slightly - 17

clayey marl-earth, with seme small
pockets of red-~ brown, finely sandy
clay, Slightly plastic, Friable.
Damp, Compact, '

6'6" 10'6" No sample.

10'6" 11'6" Light greenish-grey, finely sandy slay, 15
with pceckets of khaki-breawn, finely
sandy marl, Numerous particles of
coarse lime sand. Plastic., Slightly
friable, Moisture content near P.L.
Sub-prismatic structure, with dark
brown partings. DPull sheen on structural
unitse Moderately firm.

11'6" 15'6"  No sample.

15'6" 16'6" Light greenish-grey finely sandy clay, with 17
yellow-brown mottling. Frequent black
speckse Plastic. Moisture content near
P.L. Sub-prismatic structure, with brown
partings. Dull sheen on structural units.
Moderately firm,

166" D '6"  No sample
20'6" 2 '6"  Shelly tubing used. No recovery, 19
21'6" 25'6"  No sample

256" 26'24" Light greenish-grey, finely sandy clay 14
with deep red and yellow-brown mottling.
Plastice Moisture content near P.L.
Sub-prismatic structure, Dull sheen
en structural units., ¥Firm.

26'2%" 30'6" No sample.

30'6" 31'6" Yellsw-brown, fine, very sandy clay, with 58
a little pale yellowish-grey mottling.
Seme light greenish-grey finely sandy clay
patches and some small, light brick red,
fine sand pockats. Moue rate plastﬂcity.
S8lightly friable. Mcisture content below
Poelis Sub-prismatic structure, with some
dark purplish-brown, very sandy clay infilling
between structural units, Very firm,



Bore 9A (Cant)

Deptl
From To
31!6" 35 !6"
3516" 35 111"
35 111" LI-O'6"
Ll-O’G" uoigjd_!l
L'_O 92" LLLL! 61!
Ll}-l—'6" u5!2!!
)—l'5’2" )_1_916'!
2-1-9!6" 5( |2H
50' 2" 51!3"
51'3" 53'3"
53!3" 58! 9,"
58!9" 62' 21?5
62!2!! 72'2"

D

Penetration
Description blows p/Tte
No sample.
Reddish-brewn, slightly clayey fine 0

sand, with seme small, pale
yellowish-grey mottling. Sub-
prismatic structure, with purplish-
brown partings. Structural faces
dull. Very compact.

No sample.

As for 35'6" to 35'11%", but with 60
some small, hard lumps of brick
red cemented sand. Partings deep
purple, with dark purplish brown
clayey fine sand infilling.

No sample,

No sample recovery 60
No sample recovery

No sample recovery 60
No sample recovery

Hard, pale brownish-grey, fine sand-
stone, with vertical joints.

Yellow-brown and brick red, coarsely
and irregularly mottled, hard fine
sandstone, with some small, pale
yellowish-grey, softer patches.

Layers of soft, pale grey, slightly
cemented fine sand, 6" thick,
oceurring between thin layers of
hard, yellow-brown and brick red
sandstonee.

Weathered slate., Horizontally bedded.
Top 3" is hard and light brown, with
pale grey and red-brown alteration
uccurring along vertical joints.
This is underlain by slightly softer
reddish-brown slate, with joints
dipving at 60° This rock can be
trokzn by hand and becomes softer
with depth. From 62'5" down pale
grey clay occurs in joints and as
isolated pockets.

END OF BORE



TEST BORE NO. 10A

Sub-—contract No: 5053 A20-102 (2) DOCKET: IM L423/61
LOCATION: GCo~nrds 3459' N & 1553'W HUNDRED: Noarlunga
SECTION: 588 R.L. at Collar 335,03

PURPOSE: Investigation of foundation conditions, Vacuum 0il Co.

0il refinery site, Port Stanvac, (neai0'Su 111Vdn s Reach
HIRER: Kellegg Overseas Cornoratlon TOTAL DEPTH: L40'Li"
PLANT: Ford O = 30'g", Failing 30'9" - LOTO" Conrad 4o'0" - LO' u‘"
LOGGED BY: A.A, GIBDON

Depth
From T o Description

0 8" Dark brown to dark reddish-brown fine 1oam.
Friable, Compact,

8" 1toM Kunkar horizon., Light creamy-brcwn, finely sandy,
poorly cemented kunkar lumps, with seme very
hard nodules and interstitial light reddish
brown loam and light creamy-brown, finely
sandy marl earth. Friable. Compact to moder-
ately hard. Slightly dampe.

1to" 213" Light to pale creamy brown, finely sandy marl-
earth, with a few small kunkar nodules. Marly
dry. Very friable. Moderately compact,

2t 3H EAAl Light creamy brovn, light reddish-brown, off-white
pale brownish-grey and reddish-~brown, finely
mettled, slightly clayey, finely sandy marl-
earths Clay content increasing with depth. Very
low plasticity. Very friable. Incipient sub-
prismatic structure. Very compact,.

3t LteM Brown, creamy-brown and light creamy-brown,
vaguely mottled, silty and finely sandy marl.
Occasional pale creamy-brewn marl-earth pockets,
Loew te moderate plasticity. Clay content
increasing with depth., Friable, Hirm,

LteM 6'aM Sealed sample.

616! g'i" Light greyish-brown, light greenish-grey and
reddish~brown, vaguely mottled, silty and
finely sandy marl. Very plastic. Friable.
Moisture content near P.L. Sub-prismatic
structure, with moderate to bright sheen on
structural units. Some irregular fissuring
at 4F® to core, with bright sheen on fissure
faces, Firm.

SABAL gt o Sealed sample,

gtott gtoM As for 6'6" to 8'1l", but colours dominantly
light greenish-grey and yellow-brown. Clay
content increasing. Occasional black specks.

gtoM 11'0" Sealed sample.

11to" 111t Light greenish-grey, silty and slightly sandy
clay, with yellow-brown and light yelleaw-brewn
mottling. Frequent small black specks, unevenly
distributeds Highly plastic. Hoisture content
at P.L, Sub-prismatic structure, with moderate
sheen on structural units. Several Flg ures
at 45°% to core, and one at 10° (Dip 80 ?,-all
with bright sheen on fissure faces. Firm,.

11f11M 13734 Sealed samples



Bore 10A (Gont,.)

Depth
From Ta Description.

13'3" 13'6" As for 11'0"™ to 11'11", but without fissures,
136! 15'6" Sealed sample.

15'6" 16'5" As for 11'0" to 11'11", without stsep fissure.
165" 17'1" Sealed sample.

izt 186" As for 11'0" to 11'11", but sand content
increasing gradually with depth. Pale
purplish~-grey partings, with brownish-
purple fine veining containing very fine
rootlets, ‘

18'6" 20'o" Sealed samples.

20to" 21'o" As for 17'1" to 18'6", but with pale yellowish-
grey fine sand infilling between some
structural units.

21 oM 2213 Sealed samples.

22 13! 2314 Light gresnish-grey, finely sandy clay, with
a little brownish-yellow and yellow-brewn
mottling. Occasional brick red mottles.
Plastic., Moisture content below P.L, Light
greenish-grey to purplish-grey partings.
Some dark purplish-grey finely sandy clay
infilling. Dull to moderate sheen on
structural units. Very firme. One fissure
60° to core (Dip 30?), with bright sheen en
fissure faces.

234 2L 'e! Sealed samples,

246" 255" Pale greenish-grey, fine, very sandy clay,
with some fine to coarse, irregular, deep
brick red and deep yellow-brown mottling.
Plastic. Slightly friable. Moist e content
below P.L. Sub-prismatic structure, with
pale greenish-grey to light purplish-grey
partings. Dullsheen on structural units.
One fissure at 50° to core (dip LO~), one
vertical, and one horizontal, all with a
bright sheen on fissure faces. Very firm.

o5 !5 25t gt Sealed Sample.,

25" oM 27'6" Brick red, slightly clayey fine sand, with a
. little yellow-brown, brownish-yellow and
pale grey mottling. Occasional dark
purplish-brown veinlets containing fine root
remnants. Friable. Semi-cemented in
places. Damp to moist. Very compact te
moderately hard,.

27'6" 2 to" Sealed samples
29!0" @19" As Tor 25?9" t0 2776"
29'g" 30'6" Sealed Sample.

306" 31'3" Ha€d92§%2§ sandstone, coloured as for 25'9"
Q ° :



Bore 10A (cont.)

Depth
From Teo Description
31134 Loto" Sands and sandstone. No recovery with
diamond drill,
noto" Loyt Brick red and deep red mottled, semi-cemented

fine sand, with a 1ittle yellow-brown and
vale grey mottling, Friable. Dagwp. Very
compact to moderately hard.

END OF BORE



TEST AND PENETRATION TEST BORE NO, l1ld

Sub-contract No.: 5053 420-102(2) Docket: DM L23/61
Location: Co-ords 3479'N & 1683'W

Hundreds: Noarlunga Section: 588 R.L. at Gollars: 334.58
Purpose: Investigation of foundation conditions and standard
? penetration test, Vacuum 0il Co. 0il refinery site,
Port Stanvac (near 0'Sullivan's Beach).
Hirer: Kellogg Overseas Corporation

Plant:s Ford O - LO'6", Conrad LO'EY - 54'3%  Total Depth: 54'3"

Logged by: s e (3ibson

Description

-

0 = 11t Brown fine sandy loam. Friable. Granular to
comp&act.
11 2ot Kunkei- horizon., GCoarse to fine irregular kunkar

concretions with some interstitial loam and marl-
earth, Moderately soft to hard.

2'on 213" Pale creamy-brown, finely sandy marl earth, with

' frequent small kunkar nodules. Dry. Very friable.
2t3n 43"  Sealed sample,

L'z L'6"  Light brown, finely sandy and slightly clayey marl-

earth, with some light grey, off-white, grey-
brown and sparse red-brown mottling. Friable.
Damp. Moderately compact.

Ltew 5'9%  Sealed sample.

5toM 6'0"  Light brown finely sandy marl, with sparse, small
‘ kunkar nodules. Plastic. Slightly friable.
Moisture content at P.l. Moderately soft.

6ton 6'6"  Sealed sample.

6" 6" 6'9"  Greyish-brown to licht brownish-grey, vaguely

‘ mottled, finely sandy merl, with some disseminated
fine limestone grit. Plastic. Slightly friable.
Moisture content at P,L. Firm.

ctou gton Sealed sample.

gton o'o" Light greenish-grev, finely sandy clay, with some

' dark red, red-brown and yellow-brown mottling.
Moderate to high plasticlity. Moisture content
at P.L. Sub-prismatic structure, with purplish-
brown clay p&rtings and some fine, pale brown
sand infilling. Dull sheen on structural units.
Occasional very sandy pockets. Some decomposed
rootlets. Firm,

9toM 11'0"  Sealed Sample.

11'o" 11'3"  Light greenish-grey, slightly sandy clay, with deep
red mottling and occasional small, sand-filled
cracks. Polyhedral structure, moderate to bright
sheen on structural units., Highly plastic.
Moisture content at P.L. Firm.
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Depth

From

To

Description

11 ? 3!7
13'3"

13 6
15 16"

15 t 9?%
18 97"

- 19'1o"
22" 3"

22' 6"
2“_! 6%!

214_ 1 9“
26 r 9”

| 27'0n
29'o"

29'3"
313"

316"

13" 3"
13 ] 6“

15 ¥ 6%?

15"

187
lot1oM

22 !3?!
22'6h

2Ll_! 6“
2)4_! 9"

26 t 9“
27! O"

Sealed sample.

Light greenlsh-grey, slightly sandy clay, with deep
red mottling., Highly plastic., Moisture content
above P.L. Firm.

Sealed samples

Light greenish-grey, slightly sandy clay, with deep
red mottling. Highly plastic. Some very thin sandy
partings. Polyhedral to subprismatic structure,
with bright sheen on structural units. Moisture
content above P,L., Firm,

Sealed samples.,

Iight greenish grey, finely sandy clay, with a little
vellow-brown mottling. Moderately plastic. Sub=-
prismatic structure with purplish brown clay part-
ings. Dull to moderate sheen on structural unitse.
Moisture content about P.L. Some sand coated cracks.
Occasional verv small sand-silt pockets. Firm,

Sealed sample,.

Light greenish-grey, finely sandy clay with some
yellow-brown and sparse brick red mottling. Sand
distribution irregular., Moderately low plasticity.
Sub-prismatic structure, with light brownish-grey
partings. Dull to moderate sheen on structural
uni ts. Moisture content below P.L. Very firm.

Sealed sample.

Light greenish-greyv, fine, very sandy clay, with deep
red and a little yellow-brown mottling. Semi-
friable. Moisture content below P,L. Very firme.

Sealed sample.

Light greenish~grey, finely sandy clay with deep red
mottling. Moderately low plasticity. Sub-prismatic
structure, with reddish brown clay partings. Dull
to moderate sheen on structural units. Some horizon-
tal irregular fissure planes with a bright sheen.
Moisture content about PelLs Firm.

Sealed sample,

As for 26'9" -~ 27'0", but sand content increasing and
moisture content slichtly below P.L.

Sealed sample.

Light greenish-qrey, fine, very sandv clay, with
occasional yellowish-~brown mottling. Low plasticity.
Slightly friable. Sub-prismatic structure, with
moderate sheen on structural faces. Some fissuring
with a bright sheen on figssure faces. Moisture
content below P.L., Firm.

Sealed sample.



BORE 114 (Contd.) o

Lepti
From  To Description

33te 3379 Tight red-brown, fine to medium grained slightly
clayey sand, with numerous moderately hard sand-
stone fragments, vaguely mottled with pale yellowish~
grey light yellow-brown and red-brown. Moist.
Friable. Very compact,

33tg%t 383'o" Qesled samples.

38'o"  38'3" 4s far 33'6" - 33'9" but sandstone abundant.

38 '3 LO'3" Tube samples.

Lot 3 Lo'6" Pale brownish-grey, slightly clayey fine sand, with

vellowish-brown and brick red mottling. Frisbhle.
Moist. Moderately compact.

Blows
hotet  L5'e" No sample per ft.
L5'6"  L6'6" Pale brownish-nrey and deep red, coarsely and 16

irregnlarly mottled, fine sand.
he'et® 53z No sample.
5313t 5Lu'3"  Red~-brown fine sandstone, 168

END OF BORE.



TEST BORE_NO. 124

Sub-contract No.: 5053 .20-102(2) Docket: DM L23/61

Location: Co~ords 35LO'N & 1663'W

Hundred: Noarlunga Section: 588 R.IL. at Gollar:  333,8L

Purpose: Investigation of foundation conditions, Vacuum 0il Co.
0il refinery site, Port Stanvac (near 0'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation
Plant: Ford 0-36'10", Failing 36'10"-L0'0", Conrad LO'O%-L2'1l®

Total Depth: UL2'1lv

Logged by: e <ie (Hibson

Devnth

Frofi Mo Description

0 2'0"  Sealed sample.,

2'on 213w Light brown, very silty and finely sandy marl-earth,
with sparse clay. Frequent small kunkar nodules.
Compact. Friable. Damp.

2'3%  L'3"  Sealed sample.

Ltavw p'e" e for 2'0M to 2'3", but with pale creamy-brown
mottling and numerous kunkar nodules,.

L'e"  11'0"  Sealed samples.

11'0%  11'3%  Lisht greenish-grey silty and slirhtly sandy clay,
with deep red mottling., Flostic. Moisture content
a little below F.L. Polyvhedral structure with
some black flakes on structural faces. Moderate
sheen on structural units, Firm.

113" 13'3" Sealed sample,

13'34 13'6" ILight greenish-grey, slichtly silty to slightly sandy
clay, with desp red mottling. Polyhedral structure,
with purplish-~brown partings. Moderate sheen on
structural units. ™ essures at 45° to core, with
bright sheen on fissure faces. Highly plastic,
Moisture content 2t, or slightly below P.L. Firm.

13'6"  15'6" Sealed sample.

156" 15'9" .is for 13'3" to 13'6", but structure prismatic with
purplish-brown sandy clay infilling of cracks. Some
.decomposed rootlets along structural faces.

15'g"  17'9" Sealed sample.

17" 18'0%"  4s for 13'3" to 13'6"™, but with some sand coating on
gstructural faces.

18'0"  20'0" Sealed sample.

200" 20'3% Light greenish-grey, finely sandy clay, with a little,
diffused yellow-brown and deep red mottling. Sub-
prismatic structure with purplish-brown clay
partings., Dull sheen on structural units, Plastic.
Moisture content near P.L, Very firm.



BORE 124 (contds) -2

Depth ,
From To Description

s e

20'3"  22'3" Sealed sample.

221 3 22'6"  4s for 20°0" to 20'3", but sand content increasing.
Moisture content below P.L. Fissure at 59 to
core, with bright sheen on fissure faces.

22'6  2L'6" Sealed sample,

24,1 6M 2Lu'o"  TLight greenish-grey, finely sandy clay, with a little
vellow-brown and brick red mottling. Sub-prismatic
to polyhedral structure, dull to moderate sheen on
structural units. Some fissures at 45° to core, wit
bright sheen on fissure faces. Moisture content
slightly below P.lL., DModerately plastic. Semi-
friable in part. Very fim. (35% sand by volume,
measured),

2h'ot 26'9% Sealed sample.

269" 27'0" 4s for 24'6M to 24'9Y, but no fissures and sand
content increasing. Purplish-brown sandy clay
infilling, with rootlets., 4n irregular horizontal
structural plane evident, DMoisture content below
P.L.

27ton 20'0" Sealed sample.

2g' oM 29'3" Light greenish-grey, fine, very sandy clay, with
deep red and a little yellow-brown mottling. Pris-
matic structure, with a dull to moderate sheen on
structural units. Soms fine sand in eracks between
structures. TFissuring at L45° to core with a
brisht sheen on fissure faces. Semi-friable.
Moderately low vnlasticity. Moist, but moisturse
content well below plastic limit. Very firm.

29'3"  31'3"  Sealed sample.

313 31'6%"  4s for 29'0% to 29'3" but with dark purplish-brown
coating on prism faces., Low-angle, irreguler
fissure plane with a hright sheen.

316 33'3" Sealed sample.

33! 3H 33'6" Light red-brown, slightly clayey fine sand with a
little pale yellowish-grey mottling. Very friable.
Moist. Compact.

33'6"  35'0" Sealed sample.

350" 35'3" 4s for 33'3" to 33'6", but with frequent, moderately
hard sandstone lumps,

35'3"  35'9"  Sealed sample.
35'9"  36'0" As for 33'3" to 336",
36! ot 36'7"  Sealed sample.

36 t7H 36'10" Red-brown, slightly clayey fine sand, with freguent
moderately soft sandstone lumps. Compact, Moist,

36'10% L1'104" No recovery. (Diamond drilling in sand,)



BORE 12.. (contd.) -3

Frgg ELITo Deseription

41'104" L42'1L" Deep red, brick red and lesser pale vyellowish-grey,
semi-cemented fine sand. Friable., Very compact
to moderately hard,.

BND OF RORE



PENETRATION TEST BORE NO, 13A

Sub-contract No: 5053 A20-102(2) Docket: DM 423/61

Location: Co-ords 3619'N & 1623'W

Hundred: Noarlunga Becticn: 588 R.L. 8t Collar: 335.12

Purpogse: Standard penetration test, Vacuum 0il Co. o0il refinery
site, Port Staunvac, (near O'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation.

Plant: Conrcd Total Depth: 6.'3"

Legged by: A.A. Gibson

Penetration

Depth Description | Blows p/ft.

Frcm To

0 1'1"  Grey-brown fine sandy loam. PFriable. Compact.

1'1"  1'9"  Kunkar horizon. Coarse to fune irregular
kunkar nodules, with interstitial 1l»am
and marl-earth. Compact.

1'9"  5'3"  No sample.

5'3"  6'3"  Light creamy-brown, finely sandy and 18
slightly clayey marl-earth with pockets
of pale creamy brown finely sandy clay
free marl-earth. Occasional small black
sand grains. Damp. PFriable., Compact,
No structure evident.

6'3" 10'6" No sample,

10'6" 11'6" Light greenish-grey, finely sandy clay, with 15
yellow~brown mottling. HMoist. Plastic. Firm.

11'6" 15'6" No sample.
15'6" 16'6" As for 10'6" to 11'6",. 15
16'6" 20'6" No sample. |

20'6" 21'6"  As for 10'6" to 11'6", but with a definite 21
sub~yrismatic structure.

21'6" 25'6"  No sample,

25'6" 26'6"  Light greenish~grey finely sandy clay, with 31
red-brown and yellow-brown mottling. Sand
content increasing. Moist. Plastic. Sub-
prismatic structure. Firm.

26'6" 30'6" No sample

30'6" 31'6"  Red-brown, finely sandy clay, with light 36
greenish~-grey mottling, Moist. Plastic.
Sub-prismatic structure. Firm. Sand
content increasing.

31'6" 35'6"  No sample

35'6" 36'6"  Pale yellowish- to greenish-grey slightly 92
clayey, fine sand, with brownish-yellow
mottling. Moist, Friable., Sub-prismatic
structure, with some purplish-brown infilling
between structural units. Very compact,



BORE_13A (Cont.)

D
Depth . Penetration

From  To Deseription Blows p/ft.

36'6" Lo'6"  No sample.

Lo'6" }1'3"  Pale yellowish-grey snd yellow-brown, coarse- 126
ly and irregularly mottled fine sand. Cement~-
ed in places to form small sandstone lumps.
Friable. Moist. Very compact,

L1'3" L5'6"  No sample.

Lste" L6'0"  Light greyish-brown and dark yellow-brown, 91
coarsely and irregularly mottled, slightly
clayey fine sand. Moist. Friable., Poorly
developed sub-prismatic stricture with pale
grey partings. Very compact,

Leto" 50'6" No sample.

50'6"  51'6"  As for U45'6" to L6'0OY, 118

51'6" 55'6"  No sampie.

55'6" 56'3"  Light brownish-grey and yellow-brown, coarsely 84
and irregularly mottled, slightly clayey fine
sand. Moist. Friable, Very compact.

56'3"  60'6" No sample.

60'6" 61'3" Pale yellowish-gzgrey, deep red and yellow-brown, 85

coarsely and irregularly mottled, slightly
clayey, fine sand. Moist. Friable., Very
Compact,

END OF BORE



TEST BORE NO, 1LA

Sub-contract No: 5053 A20-102(2) Docket: D L423/61

Location: Co-erds. 3619'W & 1823'w

Hundred: Noarlunga Bection: 588 R.L, at Collar: 33L,67

Purpose: Investigation of foundation conditions, Vacuum 0il Cc.
-L—v . . . 9 7 . ’
0il refinery site, Port Stanvac (near 0'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation
Plant: Ford 06-41'6", Failing L1'6"-50'0", Conrad 50'0"-51'9"
Total Depth: 51'o"

Logged by: A.A., Gibson

FroiepthTo Description
0 1'1"  Brown finely sandy lcam. Friable. Granular to compact
11" 1'7" Kunkar horizon. Coarse, irregular, finely sendy kun-
kar concretions, with interstitial fine sandy loam.
Compact. Woderately soft to hard.
17 234 Pale creamy-brown, finely sandy marl-earth with fre-

suant small, hard kunkar nodules. Dry. Very friable.

2tz | '3" Sealed sample.

Lt 3! B'e"  As for 1'7" te 2'3", but nodules very small and sparce.

L'6"  6'6"  Sealed sample.

6'eé"  7'5"  Pale creamy-brown and light red-brown vaguely mottled
finely sandy and slightly clayey marl-earth., Sparce,
very small kunkar nodules. Damp. Very frisble.
Ceampaci.

7'5H gtgt Sealed samples.

g'gt  g'p"  Ag for 6'6" to 7'5",

9'o" 11'0"  Sealed sample.

11'0"  11'3"  Light yellowish-brown, slightly clayey, fine sand, with
a little pale grey mnttling, Moist. Very friable.
Compacte. :

11'3"  12'7"  Light creamy-brown, slightly clayey, fine sand, with
reddish~brown mottling irregularly distributed. Moist
Very friable., Moderately compact. ~

12'7 133" Sealed sample.

13'3" 13'6"  ILight yellowish~ to reddish-brown, slightly clayey fine
sand, Moist. Very friable. Compact,

13'6"  1s5'eM Sealed sample.

15'6e"  15'e" Red-brown, pale greenish-grey and yellowish-brown, clay
ey fine sand. ©Slightly plastic., Moist. Friable.
Cempact. ‘

15'9"  16'mM Pale yellowish-grey, light brownish-yellow and light
vellow-brown, slightly clayey fine sand, with occasiQn



BORE 1LhA (Cont. )

D
Depth s
From To Description
small brown mettles. Moist. ¥Friable. Compact.

16'5' 17'1"  Sealed sample.

17'1" 18'0"  As for 15'9" to 16'5"

18'/"  20'O" Sealed sample.

20'o" 20'11" Light greenish~grey, finely sandy clay, with red-
brown, yellow-brown, brownish-yellew and hrown mott-
ling. Moderately plastic. #oisture content belew
P,L. Slightly friable. Sub-prismatic structure,
with purplish-grey partings. Dull sheen on structur-
2l units. Firm.

20'11" 217 Sealed samples.

H

o1'7" 22 6"  Light greenish- ts yellowish-grey, fine, very sandy

- clay, with deep red and light yellow-brown mottling,
Low plasticity. DMederately friable. Moisture
content well below P.l.. Poorly developed sub-
prismatic struecture, with brown to purplish-brown
sandy clay partings. Structural faces dull. Very
firm.

22'6"  24,'6"  Sealed sample.

2it6"  2h'o"  Light greenish- to yellowikh-grey, silty and slightly
sandy clay, with red-brown, brick red, yellow-brown
and brownish-yellow, irregular mottling. FPlastic,
Moisture content near P.L. Sub-prismastic structure,
with pale to dark purplish-grey partings. Some
dark purplish-brown sandy clay and »nale brownish-
grey fine sand infilling cracks. Dull to moderate
sheen on structural units. Very firm.

2u'9"  25'5"  Sealed sample.

25'5"  26'1"  As for 24'6" to 24'9",

26'1" 27'0"  As above, but with fissures at L5° to cere., Bright
sheen on fissure faces. Some rootlets and traces of
same on structural faces. No clay infilling.

27'o0" 29'o" Sealed sample.

29'0" 30'7"  As for 26'1" t> 27'0", but sand content increasing.
Moisture content well below P.L.

30'7" 313 Sealed sample.

31'3" 31'6"  As for 29'0" to 30'7".

31'61 33'EM Sealed sample.

33!6" 33!9" AS fOI‘ 29'0" tO 3017ﬂ°

339" 3,'5"  Ag ghove, but now very sandy and friable, Moisture

content well below P.L. No.fissures. Clay content
irregularly distributed. Dull sheen on structural
unitse. |



BORE 1LA (Cont. )

-
Depth o

From Teo Description

3ntst 35tqv Sealed sample.

3511 360" As for 33'9" to 3@'5"»

36'0" 38'0"  Sealed sample.

38'0"  38'11" As for 33'9" to 34'5".

3811 39'7¢ Sealed sample.

29'7"  L1'0"  Yellowish-brown to reddish-brown, slightly clayey fine
sand, with some pale grey and pale yellowish-grey
mottling. Pocorly defined sub-prismatic structure.
Damp. Friable., Very compact,

ni1'e" L1'3"  Pale brownish-grey, light yellow-brown and deep red
mottled, hard sandstone, with some patches of com-
pact sand.

B1'3" 41'10" Brown tme reddish-brown, clayey fine sand, with numer-
mus small, pele grey, angular, silty clay pockets
(decomposed slate fragments?3 Very wet. Soft.

This sample was contaminated with material from the
surface.

41'10" LL'6"  Pale brownish-grey and deep red, coarsely and irregu-
larly mottled, fine sandstone. Horizontally bedded.
Friatle with difficulty. Hard.

nhte"  s50'oY Diamond drilled in sands. No recovery.

50'o" 51toM Brick red, decep red, light yellow-brown and pale grey

mottled, semi~cemented fine sand., Friable. Very

compact to moderately hard,

END OF BORE



TEST AND PENETRATION BORE NO, 154

Sub-contract: 5053 A20-102(2) Docket: DM423/61
Location: Co-ordse 3559'N & 1743'W

Hundred: Noarlunga Sectircn: 588 Rele at Collars 335~05

Purposes Investigation of foundation conditions and standard
penetration test, Vacuum Oil Coe o0il refinery site,
Port Stanvac (near 0'Sullivan's Beach)e
Hirer: Kellogg Overseas Corporatione

Plant: Ford 0-42'6", Conrad L42'6"-67'6" Total Depth: 67'6"

Logged by: Ae Ae Glbso
Depth . s

From To Description

o'o" - 1'O" Dark brown fine loams, Friable, Compact.

1'o" - 1'8" Kunkar horizone Coarse, irregular, sandy kunkar
concretions in a matrix of finely sandy marl earth
and small, hard n~duless. GCompacte

118" — 2'3" Pale creamy brown, finely sandy @arl earth, with
frequent small kunkar nodulese ‘ery friables

2'3" -~ 3'oM Sealed samplee

3'o" ~ 33" As for 2'0" to 2'3", but more compacte

3tz oLtz Sealed samples

L3t - L'e" As for 2'0" to 2'3", but becoming very compact and
slightly clayeye

L'6" — B'e" Sealed samplee

616" - 6G'o" Light reddish-brown,light brown and pale creamy-brow.
mottled, very sandy marle Very damp, but molsture
content well below Pelie Easily friables Moderately
firme .

6to® . gto Sealed samplee

8'g" —~ ofo" As for 6'6" to 6'9Y", Some comtamination with organi:-:
matter from surface,

9fo" - 11'O" Sealed samplee |

11'0" - 113" Light greenish-grey, finely sandy and slightly limey
clay, with yellow brown and brown mottling. Scme
very small, off-white, earthy lime patches.
Occasional light creamy red-brown, very sandy marl
fragmentse Moisture content at PeLe Moderately soft.
Slightly friables. Plastice

11'3" - 13'3% Sealed samplece

13'3" ~ 13'6" Light greenish-grey, finely sandy clay, with reddish--
brown and yellowish~brown mottlinge, Plastic, but
slightly friablee Moisture content slightly below
Pelis Moderately firme

13'6" - 15'3" Sealed sample.



Bore 15A (Contda)

Description

Depth
From To
15!3%1 —-— 15!6"
15 ?6" —— 1779"
17!9H - 15 tou
18!0" — 20,0"
20'0" - 20'3"
20'3" - 22'3"
22'3" - 22'6"
2216% w 263
2613" - 27!0"
27!0!! — 29’0"
29!0“ - 29!3"
2993!! -— 31?3"
311399 — 31!671
31!6" - 33!6"

Light greenish~-grey finely sandy clay, with yellow-
brown mottling and occasional smell dark purplish-
bpown patchese Some irregular horizontal planes
with very fine dark purple veining (probably derived
from rootlets)s No other structure evident. Plastic,
but slightly friablee Moisture content below Pele
Firme

Sealed samples

Light greenish-grey fine, very sandy clay with
yellow-brown mottling and frequent small, pale
yellowish—grey, clayey sand pocketse Sub-prismatic
structure, with light purplish grey partings and
abundant dark purplish-brown veinings (caused by
decomposed rootlets) on structural facess Moderatel;
plastic, but fairly friable. Moisture content well
below Pele Very firme

Sealed samples

As for 17'9" to 18'0", but mottling brick red and
yellow=brovne

Sealed samples

Light greenish=grey finely sandy clay with yellow-
brown and lesser brick rcd mottlinge Sub-prismatio
structure with brown silty clay partings. Structura.
faces dull, Fissure with moderate sheen odcurs at
U5~ to coree Fissure and structural faces have fine,
dark purplish-brown veining. Plastice Slightly
friable, Moisture content below PeL. Firms

Sealed sample,

Light greenish-grey finely sandy clay, with abundant
small, pale yellowish grey, fine sand pocketss
Coarse, irregularly, deep red, ond lesser brownish
yellow, mottlings Vague suggestion of a coarse
sub=prismatic structures One irregular horizontal
plane with brown clay partinge. Moisture content
gell below Pele Slightly plastice Friable. Very

1My

Sealed samplee

Light greenish-grey fine, very sandy clay, with sand
irregularly distributecds Some small dark red,
ferruginous patches and lesser yellow-brown mottlin;
Sub=prismatic structure with light greenish-grey
and greyish-brown pagtings. Structural faces dullg
Some fissuring at 45 to core, with a bright sheen
on filssure faces, Slightly plastice Friables
Mecisture content well below Pele Very firme

Sealed samplee

As for 29'0" to 29'3", but sample very broken =nd
ne structure can be discerned.

Sealed sample,



Bore 154 (Contds)

Depth ; o
From To Description

336" « 33'g9M Red-brown =nd light greenish-grey mnttled, fine,
very sandy clay, with frequent, lrregular, pale
yellowish-grey fine sandy patches. Sub-prismatic
structure evident, but sample very brokene Molsture
content very low, barely damp to the touch, Friable.
Very firme

33'9" = 35t9" Sealed samples
35191 o 310" Brick red, clayey, very fine sand, with a little
brownish~yellow and pale grey mottlings Sub-pris-—

matic structure with grey-brown clay partings.
Structural faces dulle Damp. Friable. Very compact.

360" - 37'8" Sealed samples

37'8% = 37'10" Yellowish~brown fine sand with numerous hard, pale
grey and brownish-~yellow mottled sandstone lumpse
Dampe

37'10"= LoO'6M Sealed samplesa

no'éet - Lpotot Yellowish~brown fine sand with numerous firm to
hard small lumps, some yellowish-brown, some pale
vellowlsh~greyes

Lo'gh ~ p2'st Sealed samples

pa'st - p2ten Cuttings from auger bite Light buff coloured very
fine sandstonee Dry. Harde.

L2t'ée" — Loten No samplea blows
p/fte
uo'e" - 49'11"  Red-brown, semi-cemented fine sand, with 65

brownish—~yellow and yellow-brown mottlinga
Drys, Hardes

L9t11M- H5ILM No samplee

55" ~ 556" As for L9'6" to 49'1l" (2" Aiams Shelby 3249
tubing “riven o¥ 2" for 54 blowse Tubing
collapsedas )

556" « 604" No samplee
604" - 60'113" Red-brown and pale grey coarsely =and 60

irregularly mottled slightly clayey fine
sande Damps Slight plasticity. Friablee

Compactes
60'113"-65"5" No samples
6515 — 66'5Y As for 60'L" to 60'112", but with higher 38

clay contente Some grit sized quartz
fragments, Moderately plastice Mriste
Friables Compacts

665" . 670" Light brick red, light yellow-brown, pale
grey and pale purplish-grey, coarsely and
irregularly mottled, semi-cemented fine
sande Friablee lnderately harde



Bore Noe 154 (Contd.)

Depth

From To Description

670" - 67'6" Weathered and partly decomposed bedrncke
Pale grey, very fine sandstone, pale grey and
dark red, moderately hard slate and pale grey,
dark red, and yellow-broym, coarsely mottled,
silty claye Dip abrut 30 .

END OF BORE,



' TEST BORE NO, 164

Sub-contract No.s 5053 .i20-102(2) Docket: DM 423/61

Logcation: Go-ords LBBL'N & 1753'W

Hundred: Noarlunga Section: 582 R.L, at Collar:  324.65

Purposeg: Investigation of foundation conditions, Vacuum 0il Co.
0il refinery site, Port Stanvac (near 0'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation

Plant: Ford 0-30'1%, Failing 30'1"-50'hL" Total Depth:  50'4"

Logged by: Le e Gibson

Depth _
From To Desceription
0 6%  Prown finely sandy loem. Frisble., Compact.

6! 1'3"  Kunker horizon. Ooarse, irregular, platy concretions,
' with interstitial loam and fine nodules, Moderatel]
soft to hard. Compact.

13 2'11% Pale creamy-brown, finely sandy merl-sarth with
freguent smell kunksr nodules., Dry. Very friable.

otyiw e Pale creamy-brown, off-white and light brown mottled,
finely sandy merl-earth with sparse small kunkar
nodules, Nearly dry. Triable., OCompact.

L6t 6'6%  Sealed sample.

6'6 ot 4s for 2711M to L'EM

6tot  7'6"  Light brown, pale creamy-brown, brown and off-white
1 mottled, finsly sandy and somewhat clayey marl-

/ earth. Damp. S3lightly plastic. Friadle. Very
[ compact.

' 7'6" 8'4" Creamy-brown to reddish-brown silty, slightly sandy
and slightly limey clay with occasional coarse
pockets of off-white earthy lime. Sub-prismatic
structure, with numerous small, black rootlets on
structural faces. Dull sheen on structural units.
Low plasticity. Friable. Damp. Firm.

gryn 9'0" Reddish-brown silty and finely sandy clay. Sub-
prismatic structure, with some fine dark brown
rootlets on structural faces in upper part. Purpli:
brown partings. HModerate sheen on structural units,
Damp. Low plasticity. Somewhat friable. Firm.
Scattered small bhlack specks and platy flecks.

g'ot 11'0% Sealed sample,

11'0" 13'6%  Red-brown clayes fine sand vith a little pals greenis]
- grey, pale yellowish-nrey and yellow-brown fine

mottline, Some isslated pockets of light yellow-
brown, pure fine sand. Sub-prismetic structure,
with reddish-brown partings. Dull sheen on
structural units. Damp. Very low plasticity.
Friahle. Very firm. GClay content diminishing with
deptho



- BORE NO, 16. (Contd.) -2

Dep
From

th

e d

To

Descrintion

13164
156"
18'o"
20! O

221 6
2141 6
2L 9"

270 On
oaton

29' 3"

297
291'10"

32! 1!3

47"
L[_9 foii

15 16"
18toi
20'on
22' 6"

2)-1-’ 6"
2“-'9?1
270t

29'0n
29! 3"

29! 752

29110“
3211

L"‘? t 1

L‘_970tf
50! Ll_!f

Sealed sample,
As for 110" to 13'6Y
Sealed sample

Light greenish-grey, silty and finely sandy clay,
with red-brown mottling. Occasional small, pale
brownish-greysand pockets. Sub-prismatic structure,
with purplish-grey partings. Sandy coatings on
some structural faces. Dull to moderate sheen on
structural units. Some fissuring at 309 to core
(60° dip) with bright sheen on fissure faces.
Moderately plastic, Semi-frieble., Moist. Firm.
3ample shows a close pattern of horizontal cracks
due to sampler disturbance.

Tube sample.
45 for 20101 to 22'6M

Pale greenish-grev to pale ye¢llowish-grey, fine, very
sandy clay with brick red, red-brown and lesser
brown mottling. Freguent fine to very coarse,
pele brownish-grey, fine sand pockets. Glay
diminishing with depth. ILow plasticity. Friable.
Coarse sub-prismatic structure, with purplish brown
sandy clay pertings. Dull sheen on siructural
units. HMoist.s Very firm to very compact,

Merging downward into slightly clavey fine send of
similar colcuring.

Sealed sample,

Pale yellowish-grey, brick red and yellow-brown
mottled, slightly clayey fine sand. Moist. Very
friable., Compact.

Sealed seampls,
Sample missing,

Pale grey, pale brovnish-grey and yellow-~brown mottled,
slightly clayey fine sand, with freguent hard
cemented lumps. Moist. Very friable. GCompact to
hard.

Deep red, pale brownish-grey, brick red and yellow-
brown, coarsely and irregularly mottled, slightly
clayey fine sand, Semi-cemented in places. IFriable.
Moists. Sub-p:l::3%ic structure, with pale purplish-
grey to deep purplie partings. Structural faces
dull. Compact to moderately hard.

No recovery.

Dark purplish-hrown, silts fto finely sandy weathered
slate. Thin bedding dipping at 60°. Jointing
dipping 10°, 450, 75° and vertical, with pale grey
coating on jJjoint fsces. Hard.

END OF BORE.



TEST BORE NQ, 17a

Sub-contract No.: 5053 420-102(2) Docket: DM 423/61

Iocation: Co-ords L569'N & 1753'W

Hundred: Noarlunga Section: 582 R.L. at Collar: 325-98

Purpose: Investigation of foundation conditions, Vacuum 0il Co.
oil refinery site, Port Stanvac (near 0'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation
Plant: Ford 0-20'3", Failing 20'3"-49'3", Conrad L9'3"-56'O"
Total Depth:  56'o"

Logged by: e <he Gibson

Depth .
From Mo Description
0 11" Brown, finely sandy loam. Friable. Compact.
11 1'6" ZXunkar horizon. GCoarse, irregulaer to platy; sandy
kunkaer concretions with gome interstitial loam.
Moderately soft to hard. Compact.

16" 2'3% Ppale creamy-brown, finely sandy marl-earth with
sparse, small kunkar nodules. Nearly dry. Very
friable. :

2t 3 L'3" Sealed sample.

L*3n 512" Tight brown and pale creamy-brown mottled, Tfinely
sandy marl-earth, with freguent small, off-white
pockets of earthy lime. Nsarly dry. Very friable.
Compect, ' '

5tan 5'10" Sample missing.

5110% 7'5Y  Light brown to brown, fine, very sandy marl, with
abundant fine to very coarse pockets of off-white
earthy lime. cemented in part. Nearly dry to
damp. Very friable. Firm,

7'54 8'1" Sealed sample.

grin 8ty Brown, finely sandy and slightly limey clay, with
disseminated fine lime sand. Moderately plastic.
Triable. Sub-prismatic structure with light brown
partings. Dull sheen on structural units. Dampe.
M rm.

gy 9'0"  Brown to reddish~brown, finely sandy clay, with =
little vague pale brown, yellowish-brown and pale
grey mottling, Hoderately plastic. Friable. Sub-
prismatic structure, with reddish-brown clay
partings. Moderate sheen on structural units.
Sparse dark brown to black specks, traces of
rootlets and some lime sand on structural faces.
Moisture content well below P.L. Firm.

9o o'8" As ahove, but very sandy. Black specks and flakes
numerous. Dull sheen on structural units.

g8 104" Sealed sample.



BORE NO, 174 (Contd.) =D

Depth o
From to Description
10'4"  11'11" Red-brown finely sandy clay. TIine diffuse, pale

11' 11
127"

1utoﬂ
1&'6"

15'ou
15t en
16t on

16'5"
171"

18 'on

12 1 7"
1ufon

1]4.! 6!?
15 ] 0"

15!6?7
16! O"
16!5"

1711
1810t

1818

greenish-grey mottling in upper part, fading out
with depth. Occasional small stone fragments,
Moderately plastic. Moderately friable., Sub-
prismatic strvcture with light greenish-grey, red-
brown and greyish-brown partings. Dull to moderate
sheen on structural units. Fissure at L5° with a
bright sheen on fissure faces. Sand content increas
ing gradually with depth. Moisture content well
below P.L. Very firm,

Sealed sample

Brick red, brownish-yellow, light yellow-brown, brown
and pale yellowish-grey mottled, fine, very sandy
clay to clayey fine sand. Some brown sandy clay
veins containing remnants of fine rootlets. Sub-
prismatic structure, with reddish-brown partings.
Dull sheen on structural units. Low plasticity.
Friable. Moisture content well below P,L. Very
firm, O8and content increasing with depth.

Sealed sample.

Red-brown, pale red-brown, light yellow-brown and pale
vellowish-grey mottled, clayey fine sand. Low
plasticity. Friable. Sub-prismatic structure,
with brown sandy clay partings. Dull sheen on
structural units. DMoisture content well below P.L.
Very compact,

augered out,
As for 1L'6M to 15'O%

Pale to light greenish-grey, grey-brown, brick-red,
light yellow-brown and pale grey mottled, very sandy
clay, DModerately low plasticity. Friable. Sub-
prismatic structure with grev-brown partings. Dull
sheen on structural units. Some fissuring at Lbo
to core, with moderate sheen on fissure faces.
Moisture content well below P.L. Firm. Veins of
sand as for 14'6" to 15'0"% indicate break in depos-
ition at 16'0%,

Sealed sample.

Light greenish~to yellowish-grey fine, very sandy clay
with red-brown mottling. Occasional brown sandy cla
pockets. Plastice Slightly friesble, Sub-
prismatic structure, with dark purplish-brown part-
ings. Dull to moderate sheen on structural units.
Sand content increasing rapidly with depth.

Moisture content below P.l. Very firm. Some very
sm?l% pockets and veins of sand as for 14'6" to
i5tom,

Pale yellowish~-to greenish-grey, clayey fine sand with
a little brick red and yellow-brown mottling., Occ-
asional small brown sandy clay pockets. Slightly
plastic in places, mainly very friable. Sub-prismat
ic structure, with grey-vrown partings. Dull
structural faces. Damp. Very compact.



BORE NO., 17:i (contd.) -3~
Depth e

From o Description

18'8% 19'L4"  Sealed sample. .

9ty 206" As for 18'0" to 18'8", but with freguent light green-
ish-grey finely sandv clay patches containing
numerous small pockets of sand,

20'6"  21'O" Light greenish-grey, finely sandy clay, with sparse
vellow-brown mottling. Plastic. Semi-friable.
Moisture content below P.L. Sub-prismatic structure
with dark purplish-brown partings. Dull to moderate
sheen on structvral units. Occasional small rootlet
surrounded with brown sandy clay. Very firm.

210t 21'6" Sample missing.

21'6"  22'2"  Light yellow-brown, pale brownish-grey and deep red
mottled, slightly clayey fine sand., Very friable,
Moisture content well below P.l. Sub-prismatic
structure, with light grey-brown partings. Struc-
tural faces dull. Very compact.

22'2"  22'10" Sealed sample,

22'10" 23'9"  Ag for 21'6" to 22'2%, but yellow-brown and brick red.
colours dominant,.

23'g"  2i'0"  Sample missing.

2L'o"  26'0" Sealed sample.

26'0" 26'3"  As for 22'10% to 23'9",

26'3"  30'10" Augered out (partly-cemented sand).

30t10" 31'6"  Yellow-brown, pale yellowish-grey and brick red
mottled, fine, very sandy clay. Very low plasticity
Friable. Moisture content well below P,L.
Sub-prismatic structure with purplish-brown and pale
grey partings. Dull sheen on structural uni ts.

Very firm.

316 3oton Sealed sample.

322" 33'0"  Yellow-brown, pale vellowish-grey, light yellow—bfown
and brick red mottled, clayvevy fine sand. Low
plasticity. Friable. Moisture content well below
PoeL. Sub-prismatic structure, with purplish-grey
partings. Dull sheen on structural units. Very
compact,

33'0" 33'3"  Sample missing.

33'3"  33'11" Sealed sample.

33'11" 35'6"  As for 32'2%" to 33'0Y, but less clayey.

35'6" 35'9"  Sample missinge.

35'9"  36'5"  As for 32'2" to 33'0" but drier and semi-cemented in
places, Only slightly clayey.

36'5"  37'1"  Sealed sample



BORE 174 (Contd.) Ly

Depth o

From To Deggripntion

3711 38t o0 As Tor 32'2" to 33'C", hut only slightly clayey.

3gton 383 Semple missing,

z8t3t =gty As Tfor 37'1Y to 38'oY,

39' 7% Lot3v Sealed sample.

Lot'zw  L1tse As for 37'1" to zBtoM,

Litsn  L3tst As for 35'9% to 36'5", moderately hard for last 5"

Laten putiw Sealed sample. |

Lyt L7tov augered out. Mainly soft to hard sandstone.

L7ton Lotz Sealed sample.

Lotz Hoton Light yellow-brown fine sandstons. Breaks horizon-
tally on poorly defined bedding planes. Moderately
hard.

50'2% 51'3% Deep red to hrick red, semi-cemented fine sand, with
a little pale agrey mottling. TFriable. Very
compact to moderately hard.

51'3"  54Ton Pale grey silty slate, with a little purplish~hrown

staining., PBedding thin and near vertical,
Jointing dips at 50°%, Some clay filling in Joints.

END OF BORE,



TEST BORE NO 184,

Sub=crntract: 5053 A20-102(2)  Docket: DML23/61

Location: Co-ords HO6L4'N & 1858'W

Hundred:  Noarlunga Section: 582 Relis_at Col ap: 325.28

Purpose: Investigation of frundation conditions, Vacuum Ol. GCo.

0il refinery site, Port Stanvac (near O'Sullivan's Beach).

Hirer: Xellogg Overseas Corporation

Plant: Ford 0-60'9", Conrad 60'9"-70'0" Total Depth: 70'O"
Logged bys Ae Ae Gilbson
Depth e
From To Desceription
o'o" - 0'11" Brown fine loamy Friable. Compact.

0'11"~ 1'10" Kunkar horizone Irregular coarse, platy to fine

nodular sandy kunkar concretions, with inwverstitial
brown loames Compacte

1tiot- 2'3¢ Light greyish-brown, finely sandy marl-earth with

213“
LL’.B"

LI.,6"

7!5!!
8!1!!

9!8"
10’“-“

101911

fregquent small hard kunkar nodulese Nearly dry.
Very friablee

- L'3" Sealed saumple,

- Lte" Pale creamy brown and light greyish-brown, finely
sandy marl-carth with freguent sm2ll, hard kunkar
ncdulese Compact, but very frizble.

- 7'5% Pale creamy brown and light brown mottled finely sand;
marl earth, with occasional small kunkar nodules.
Becoming slightly clayey and mottled with brown and
reddish~brown at depths Damp to moiste Frizble.

Compacte
- 8¢ Sealed sample
- o'gn Light brown, pale grey and pale creamy-brown, finely

sandy and somewhat clayey marl-earth, with sparse
small kunkar nodulese Semi~plastic in parts Friable.
Mciste Moderately firme

- 104" Sealed sample.

- 109" Pale greenish-grey, fine, very sandy clay with fine
vellow=brown mottling and containing pockets of lighi
brown and pale creamy-brown mcottled finely sandy marl
Mocderately plastice Friables Moiste Moderately firm.

- 11'11" Pale to light greenish-grey brown and yellow=brown
mettled, fine, very sandy clay, with some lesser red-
brown mottlinge Some scattered black speckse
Poorly developed sub=prismatic structurey with some
tendency to develop a horizontal platy structure.
Moderately plastice Friable. Moderately firm.

11'11M- 127" Sealed sample.



Bare 184 (Contd.)

Description

Depth
From To
12!7" — 13101!
13!011 — 13!61!
1316" - 12—]—,0"

| 11—4"0" - 1”!7"
1&_17“ — 15’91!
15 ?9" - 16'5“
16!5ﬂ - 17!1n
17?1n — 18,0"
18'0" -~ 188"
188" o 191yt
19”4" - 207352
20'3" - 20'11"
20'11"~ 217"
21 r7n - 23!2n
23!2H e 2311()9!
23!10!!_, 2”’9“
2&!9%! - 26!9"
26!9" - 27'8“
27!3” - 28!”"

Red=brown finely sandy clay, with very fine, light
greenish-grey Aiffuse mottling, containing coarse
pockets of pale creamy-brown and off-white mottled
silty marl~scarthe Frequent small black specks and
platy flecks, particularly on structural faces.
Sub=prismatic structures Morderate sheen on structura.
unitse Plastice Moderately friable. Moists Moderate:
firme

As above, but without marl-earth pockets.

Sealed sample.

Red-brown and pale greenish—grey mottled, clayey fine
sand to very sandy claye. Semi-plastic to plagtic.
Very friable to moderately friables Moiste Firms

Sealed sampless

Light greenish-grey, red-brown and brown mottled, fin
very sandy claye. Sand unevenly distributeds Sub-
prismatic structure, with greyish-brown to dark
purplish-brown clay partingse Dull sheen on structur
unitse Moderately to slightly plastice Slightly frial
to very friables. Moists Very firme

Sealed samplee

Light greenish~grey, light brownish-grey, light red-
brown, light grey-brown, and light yellow-brown,
diffusely mottled, fine, very sandy clays Sub-
prismatic structure, with light brownish-grey to
dark dbrown san?ly clay partingse Dull sheen cn
structural unitss Some tendency to develop horizont:
platy structure {sampler disturbance?) Low plastieit;
Friable, Moiste Very firm.

Pale yellowish~-grey to pale brownish-grey, clayey fin
sand, with yellow-brown mottlings Some purplish~
brown streakse Fine, horizontal platy structures
Clay distribution uneven, Low plasticitye Friable.
Moiste Very firms,

Sealed samplee

As for 18'0" to 18'8Y,

Pa}e greenish-grey to p=le yellowish-grey, clayey
fine sand, with yellow-brown and brick~red mottlinge
Sub=prismatic structure with grey-brown to purplishe—
brgwn partingss Dull sheen on structural unitses
Slight plasticitye Friable, Damps, Very firm.

Sealed samples

As for 20'3" to 20'11", but clay content highers

Sealed samplee

As for 20'3" to 20'11", but with less claye.

Sealeld samples

. As Tor 23'10" to 249,

Sealed sample.



Bore 184 (Contds)

-

Depth
From To

Description

28!“" - 29'3"
29!3" - 29711"

29!11"_ 302713
302717 - 3116"

31!6" - 32 tou

32!2" - 32!10!!
32?10"__ 33!9"
A 33!9" -— 3579!7
35 1’9” - 36!81%

36!8" — 37?)4“
371“_" - 3810"
3870" — 38'11“

3811179__ 39'7:1
3997" -— Ll_l!zﬂ
Ll—l'2“ - ulfloﬂ
5.1!10!!___ u515ﬂ
u3!5ﬂ -~ LLLl'l"
L'-Ll"l" e 47'11"
L|-7 t 11!!* Ll-8 !7"
Ll-8 Y7" - 50?2‘{!
50’2!! - 501108!
50!1091,__ 52!5"

52!5!! — 5311"
53!1" - 54'8"
BLT8Y = 55 L

55 !uﬂ — 56:3n

As for 23'10" to 24'9",

Light greenish-grey finely sandy and silty clay with
red-brown and yellow-brown mottlinge Sub-prismatic
structure with light greenish-grey to purplish-grey
partingse Dull sheen on structural unitse. Low
plasticitye. Frisble. Steeply dipping fissures with
highly peclished facese Moiste Very firme

As for 21'7" to 23'2" (Sealed sample)e

As above, but with occasional small quartz and sand-—
stone gravel fragments and mottling dominantly red-
browne '

As for 21'7" to 23'2", but mottling dominantly red-
brovwne

As above (Sealed sample).
As abnves

Sealed samplee

Light greenish-grey and red-brown mnttled, finely sanc

claye Sub-prismetic structure, with light greenish
grey to purplish-brown partingse Dull sheen on
structural unitse Low plasticity. Moderately friable
Damps Very firme

As above (Sealed sample)e

As abov Ee

Pale yellowish grey to pale grey, slightly clayey fine
sand, with irregularly distributed, fine to coarse,
brick red toc yellow-brown mnttlinge Molste Friable.
Very compacte

As above (sealed sample )

As abovie

As above (Bealed sample)

48 abovee

As above (Sealed sample)

As above,

As above (Sealed sample)a

As aboves

As above (sealed sample)s

As abovees

As gbove (sealed sample)e

45 aboves

Sealell samples

As for 53'1Y" to 54'8",



Bore 184 (Contde)

. Depth
From Toe

Description

56134 w 56'11"

56!11"_ 58!0"
58!0\! -— 5910M

59 ron - 59 !25!

5912" - 59!10"
59!10"__ 60!3il

60'3" - 60!9"

60’9" - 67'0"

6710" - 70'0"

As above, but with frequent weathered slate and gravel
fragments,

As abovee

Decomposed and highly lateritized slate, with some
jasper veinletse. Dampe Friable, Firme

Pale grey deccmposed slate, dipping about 65O to core.
Moiste Softa

Sealed samplece

Decomposed and lateritized slate, with some Jjasper
veinletses Dampe Friable. Firme

Pale grey, decomposed silty slate with some yellow-
brown mottlingeNcarly drye. Friable, Firme

Only 2" recovered, Pale purplish-grey =nd yellowish-
brown, thinly bedded, finely sandy slates. Weathered,
but6h?rd, Remainder probably largely as for 60'3"
to 6C'9M,

Dark purplish-brown to Aeep red weathered slate. Some
pale grey =and light yellowAbgown mottlings Thin
bedding Aipping at MSO to 507, Jointing dips at 60°
and verticale Firm to moderately hard,

END OF BORE



TEST BORE NQ. 194

Sub-contract: 5053 A20-102(2) Docket: DML23/61
Location: Co-ords 4729'N & 2133'W

Hundred: Noarlunga Section: 581 ReLe 2t Collar: 312,08

Purpose: Investigation of foundation conditions, Vacuum O%l Coa
0il refinery site, Port Stanvac (nesr O'Sullivan's Beach).

Hirer: Kellogg Overascas Corporation.

Plant: Ford 0-L48'6", Conrad L8'6"-63'0". Total Depth: 63'0"

Logged by: Ae . Gibson

FromDepth To Description

oto" - Q'o Dark reddish-brown, finely sandy loame Friable,
Compacts

o'og" —~ 1'5" Kunkar horizone Fine to coarse irregulsr kunkar
concretions with interstitial loame Moderately hard.
Compacte

1'5" - 2'3h Pale creamy-brown, finely sandy marl-earth, with
frequent small, hard kunkar nodules. Nearly 4dry.
Very friablce

2'3" o Ltan Sealed sample.

L3 -~ ptet Pale creamy brcwn and light brown mottled, finely sar
marl=-earth, with occasional small, hard kunkar
nodulese Nearly dry. Very compacte Very friablea

Lot - g6 Sealed samples

66" ~ Hlon Brown, fine, very sandy msrl, with off-white mottling
Slightly plastice Friable. Moisture content well
below PelLes Mciderately firme

6'9" ~ grtgH Sealed samplce

g'g" —~ 9o Light greenish~grey, finely sandy clay with a little
reddish~brown mottlinge Fregquent small black specks
andl flakese (Manganese oxicde?) Plastice Slightly
friables Moisture content below Pelie Sub-prismatic
structure, with brown clay coatings on scme structur
facess Dull to moderate sheen on structural unitse
PFirm,

9'o" -~ 11'0O" Sealed samples

1170 - 11'3" Light greenish-grey silty and finely sandy clay,

with yellow-brown and some red-brown monttling. Occas
ional small, pale yellowish-grey, clayey sand pocket
Plastice Slightly friable in places. Mcoisture conten
below PeLe Sub=-prismatic structure, with purplish
grey streaks on structurs facess Dull sheen on
structural units., Very firme

1173 - 13130 Sealed sample.



Bore 194 (contd.)

Desecription

Depth
From To
1393" 13!6!!

13!6”
15\‘617

15!9n
17'9!!

18 ! OH
’ 20'0"

20'3"
22!3%?

22'6"
2“96"

2”'9“

2790”
29 o

31 16"
3316?!

15 '6"
151911

17!9“
1810H

20'o"
o¢'3n

29 !33!
226"

2“76"
2}4_?91!

27!oﬂ

29 Toﬂ,

31 !6”

33 1EH
33'9"

Light greenish~to yellowish-grey, fine, very sandly cla
with red-brown, desp red, brownish-yellow and yellow-
brown mnottlinge Low plasticitye Friable with Adiffi-
cultye Moisture content well belcow Pelie Sub-prismati
structure, with some brown to purplish-brown coatings
on structural facess Dull sheen on structural units.
Very f£irme

Sealed sample

Pale yellowish-grey, clayey fine sand, with deep red
and yellow-brown mottlinge Slightly plastice Friable.
Mcisture content well below PeLe Very compacts

Sealerll samplee

Pale yellowlish~grey, slightly clayey fine sand, with
brick re?l and yellow=brown mottlinge Very friable.
Moiste Compacts

Sealed samplee

Pale brownish-grey fine sani, semi-cemented in places.
Moiste Very friables Compacte

Sealel samples

Light greenish-grey silty and finely sandy clay with
fleep red mottling, Plastice Slightly friable., Moistux
content below P,L. Sub-prismatic structure with some
purplish-~brown partingse Moderatg sheen on struc-
tural unitse Some figsuring at 45 to core, with
bright sheen on fissure faces. Very firme

Sealed samplee

Light br-wnish-to greenish-grey, silty and finely sand
clay with brown mottlinges Plastice Somewhat friable.
Moisture content below PaLe Sub-prismatic sitructure.
Dull to moderate sheen on structural unitse Granular
sub=structures Very firm,

Light greenish-grey silty and finely sandy clay, with
a little yellow-brown mottling. Moderately low
plasticitys Moderately friable. Moisture content
below PeLe Sub-prismatic structure with some purplis
brown partings. Dull to moderate sheen on structural
unitse Very firme

Sealed samples

Pale greenish~ to yellowish-grey, clayey fine sand
with coarse, irregularly <distributed, brick red and
deep red mottlings Occasional small brown, clayey
veinlets containing small rootletss Clay content
irregularly distributed ani Aiminishing with depthe
Moiste Very frisble.s Very compacte

Sealed sample.

Pale greenish-grey, silty and finely sanily clay, with
a little yellow-brown and lesser deep red mottlings
Low plasticitys. Friable. Moisture content well
below Pele Sub-prismatic structure, with purplish—
brown partingse. Dull sheen on structural units. Very
firme



Bore 19/ (C Oth) 'S

Description

Depth
From To
33'9" - 35'9"
35!93! - 36!8“
36'8“ - 38 7331
38!3" - LI-O'3"
L}O’}" - uo!6n
1.1.0’6” - L&2'6"
)_4‘2165! — Ll'2,9"
LI_2!9H‘ — L},Ll.'9"
uutgn - )-|.5'O“
;h5ton - LL7'O"

i 470" - L8'6"

h8'6" - 5&’0"

5”10" — 581011

58 7033 — 63 ! OH

Sealed samplee

Pale yellowish-~ to greenish-grey, slightly clayey fine
sand, with fine to very coarse, irregularly 3listribut
ed, deep rel and lesser yellow-brown mottling. Clay
content irregularly distributed and diminishing with
depthe Slightly plastic in placese Friable. Moist.
Very compacte

Pale yellowish-grey fine sand, with coarse, irregular
deep red, ferruginous mottling and sparse yellow-
brown mettlings Very friable, but with some
Aifficultye Nearly dAry to dampe Very compact to
moderately harde.

Pale brownish grey to light greenish-~-grey, clayey fine
sand to very sandy clay, with freguent coarse, irreg-
ular, deep red patches and lesser yellow-brown
mottlinge Clay content irregularly Aistributed and
increasing with depthe Low plasticity. Friable to
semi-friables Sub=prismatic structure, with pale
purplish~grey partingse Dull sheen on structural unit
Dampe Very firme

Pale yellowlsh-grey, ani deep rei mottled, clayey fine
sands Low plasticitys. Friablse Moisture content well
below PeLse Very firms

Sealedl samplea

As for LO'3" to 40'6Y,

Sealed sample.

Deep red, slightly clayey fine sand, with a little pal
vellowish~grey and brownish-yellow mottlinge Very
friables Dampe Compacte :

Sealed samples

Deep refd, brick reil, pale yellowish-grey and yellow-
brown, coarsely and irregularly mottled, slightly
clayey fine sand, Dampe. Very friable, Very compact,
becoming cemented 2t basee

Deep red, ferruginous, fine sandstone, with yellow-
brown irregulsrly patches an? a little pale grey
mottliinge Hard,

Only 3" recovered. Pale brownish~grey decomposed slate
with some hard, dark purplish~brown to dark red beds.
Firm to wvery hard.

No recoverya

IND OF BORE



TEST BORE NO. 20 A

Sub~contract No: 5053 A20 - 102(2) Deexet: DM L23/61
Locatien: Co-ords LOLU'N & 21¢8' W Hundred: Noarlunga
Section: 581 R.L, at Collar: 321,31

Purpose: Investigation of foundation conditions, Vacuum Oil Co,
0il rifinery site, Port Stanvac (near 0'Sullivan's
Beath
Hirer: Kellogg Overseas Corporation Plant: Ford 0 - 38'6",
Conrad 38'6" - 57'9" Total Denth: 57'9
Logged by: A.A. Gibson

From Io | Description

0 A Erown, finely sandy loam. Friable. Compsact.

7V 1'3" Kunkar horizon. Coarse irregular to sandy kunkar
concretions with some interstitial loam and marl-
earth. Moderately soft to hard.

1'3" 2'3" Pzle creamy brown, finely sazdy marl earth with
frequent small, hard kuniar nodules.

213" 6'0" Pale creamy-brown, light greyish-brown and light
brown mottled finely sandy marl-earth with
occasional small kunkar nodules, Compact, Slightly
dampe

6'o" 7'3"  Greyish-brown, reddish~-brown, pale creamy-brown and
pale grey mottled finely sandy and slightly
clayey marl-earth. Compact.

73" 8'3" Pale creamy brown and light greyish-brown mottled
finely sandy marl earth with coarse pockets of
brown and reddish-brown finely sandy clay. Clay
pockets increasing with depth. Firm. Damp.

g'an gtof Reddish~brown finely sandy and silty clay with a
little vague red-brown and light greenish-grey
mottling., Occasional irregular pockets of off=-
white earthy lime. Moist. Firme. Low plasticitye.
Slightly friable.

8'9"  11'3"  Reddish to yellowish-brown finely sandy clay with
: light greenish-grey mottling. Poorly developed
sub-pricmatic structure with dull structural faces.
Low plasticity. Slightly friable., Moist. Firm.
3parse small black specks. Band content increasing
with depth.

11'3"  14'6" Reddish-~brown, light greenish-grey and yellowish-
brown, finely mottled, fine, very sandy and silty
clay. Sub-prismatic structure and a close pattern
of slightly irregular horizontal planes, all with
greyish~brown clay partings. Dullsheen on
structural units, Moist, Low plasticity. Slightly
friable., Firm.

Lt6"  15'9"  Brick red, yellow-brown and light greenish to
yellowish-grey mottled, fine, very sandy clay.
Sub-prismatic structure. Dull sheen on structural
units. Low plasticity. Friable. HMoist., Firm.

15'9" 19'3"  Pale greenish to yellowish-grey, somewhat clayey
fine sand, with yellow, yellow-brewn, brick red,
brown and light grey-brown mottling. Poorly
developed sub-prismatic structure., Moist, Only
slightly plastic. ¥riable., Very compact. Clay
content decreasing and mottling becoming diffuse
with depth,

19'3" 21'3"  Tube sample,



Depth
2113" 21?6“
2116\9 2316"
23!6" 23?9“,
23t9"  25'9"
25!9" 28!0"
28!01! 28'3"
28'3" 3013n
30!6" 3192"
31! 2" 3111a"
51!10" 32'6"
32'52' 3313"
33 73" 3&'(}"
3!4' O!! 31—‘_!;’"
3“_'8" 35!24'“
351L"H 3673"
36!361 38!6"
38'6" LI.O'O"
uotoﬂ . 4710"

~2- Description
Pale brownish-grey, slightly clayey fine sand, with
a little grey-brown, brown and yellow-brewn
mottling. Moist. Compact. Very friable,

Sealed sample.

Light brownish yellow to yellow-brewn, faintly
clayey fine sand with coarse brick red and pale
yellowish~grey mottling. Moist. Very friable.
Very compact. Some small brown mottles.

Pale brownish-grey, faintly clayey fine sand., Upper
half of core shows yellow-~brown and purplish-
brown cross-bedding, with same irregular mottling
lower. Moist. Very friable., Compact.

Sealed sample,

Pale brownish-grey, faintly clayey fine sand with
a little light grey-brown mottling. ticist.
Very friable., Compact,. ‘

Light greenish-grey silty clay, with dark red, trick
red and yellow-brown mottling. Plastic. MWoisture
content below P.l.. Sub-prismatic structure with
purple-grey clay partings. Dull tc moderate sheen
on structural units. Pissured, with bright sheen
cn fissure planes. Firm,

Light greenish-grey silty and slightly sandy clay
with some fine brownish yellow mottling. Cearse
prismatic structure with deep purple stain on
partings. Dull te moderate sheen on fissure faces.
Plastic, Moisture content below Pe:.o Very firme.

Sealed Sample.

Light greenish-grey silty and sligutly sandy clay
with some irregular red-brown and yellow-brewn
mottling. Coarse prismatic structure with purlish-
grey tco light greenish-grey partins. Dull sheen
on structural units. Fissured at L5%to core, with
bright sheen on fissure faces. Plastic. Molisture
content below 2P.l.. Very firm.

Sealed sample.
As for 31'10" to 32'6"

As above, but developing some very small, pale grey,
very fine sand and silt pociets,.

Sealed sample.

Pale brownish grey-clayey fine sand, with some
yellow-brown and brick red mottling, Coarse sub-
prismatic structure with purplish~-grey stein and
light brovn fine sand coating on structural faces,
Dull sheen on structural units. Slightly plastic
ir. places. Very friable, Very comapct., Moist,

Cors barrel lost down hole,
Cors barrel retreived, No sample recovery.

Pale greenish-~grey, slightly clayey fine sand, with
deep red brick red, yellow-brown and brownish-
vellow, coarse, irregular mottling. Friable,
Moist. Sub-prismatic structure, with light
purplish-~grey partings. Structural faces dull.
Some dark purplish-~brrnwn root channels., One
fissure at 452 to core, with bright sheen on
fissure faces. Very comvmact,



Depth
L,_onﬁ

579 6%!

L]

-5~
Deseription

57161 Pale greenish to brownish-grey slightly clayey
semni-cemented fine sand, with coarse, dark
red, ferruginous patches. Some brownish=-
vellow staining. Damp to moist. IFriable.
Very compact to harde.

57t 9u Dark purplish-~brown, iinely sandy, weathered
slate. Bedding faint and nearly vertical.
Hard.

END OF BORLie




TEST BORE NO 21A

Sub=-contract No: 5053 A20-102(2) Docket: DM L23/61

Location: Co-ords 5000'N & 2795% Hundred Noarlunga

Section RelLo AT COLLAR 293.25

Purpose Investigation of foundation conditions, Vacuum 0il Ce.

o1l refinery site, Port Stanvae (near 0'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation Plant: Ford

Total Depth 31'6"
Logged by A.A. GIESON

Depth

From Description

0 ot Brown fine sandy loam. Friable. Compact

o 1ten Kunkar horizon. Coarse to fine, irregular kunkar
concretiens, with interstitial loam and marl earth
koderately hard. Compacte.

1761 21 3n Pale creamy-brown, finely sandy marl-earth with
frequent small, hard kunkar nodules. Very friable

2t 3u L'3' Sealed sample.

Lt 3n L'6"  Pale creamy brown, off-white and reddish-brown
mottled, finely sandy marl-earth with sparse,
very smell kunkar nodules. Compact, but very
friable.

L'6" 616"  Sealed Sample.

6o 6'S"  Reddish=brown and light brownish—grey mottled, fine
very sandy merl, with Ifrequent off-white to pale
greenish-grey earthy lime pockets. Damp. Low
plasticity. Priable, Koderately firm.

619 879"  Sealed sample.

&t on 9'0"%  Reddish~-brown and lirht greenish-grey mottled, finel;
sandy clay, with occasional small, off-white earth;
lime pockets. loderately plastic. Friable. kcisturs
content below P.L. Sub-granular structure. Kod-
Crately firme.

9t 11'0% Sealed sauple.

11'0o% 11'3% Light greenish-grey, fine, very sand; clay with bricl
red, yellow-brown and brown mottling. Sub pris-
matic, structure, wilith grey-brown pertings. Dull
sheen on structural units. Slightly plastice.
Friable. Moist. Firm.

14137 13'3" gealed sample.

131 30 13'6" Deep red-brick-red, light greenish-grey and lesser
light yellow=brown mo+itled, finely sandy claye.
Coarse; sub-prismatic structure with dsrk browmn
clay partings. Dull sheen on structural units.
Plastic. Priasble with difficulty. Moisture content
below P.L. Firm.

136" 15'6% Sealed sample.

156" 15'9% Light greenish-grey and light yellow=brown mottled

clayey fine sand. Coarse sub-prismatic structure
with dark brown sandy clay partings. Dull.
lHoderatel; plastic. Friable. loisture content Jjust
below P.L.



Depth
From

1 5? 9?:
17? 9!?

1 8! Oﬂ
20? On

20! 3;?
22! 3&'?

22?619

24! 6%?

2Ll-' 915
26? 9%9

27! o"
29? O"

2995”
31 73(?

Te
17?9"
18?0"

20? On
20?3%2

22? ;7)3?
2216

2L}.'6"
2&! 9%9

269 9%9
272 Wik

29?0??

29?387

31 ?35?
3.1 96-‘3

Do Bore 21A Continuedecss

Description
Sealed sample.

Pale yellowish—-grey, slightly clayey fine sand
with scattered brown mottling. Brown mottles ar
more clayey. Molst. Very friable. Compacte.

Sesled Zample.

Pale yellowish-grey, faintly clayey fine sand
with sparse greyish-brown mottling. Moist. Very
friable. Com.act.

Sealed sample.

Light greenish grey silty and slightly sandy
clay with dark red and iesser yellow-brown
mottling. Sub prismatic structure with dark
purplish-browh clay, partings. Dull sheen on
structural units. Moisture content below I".L.
Plastic. Very firm,.

Sealed Saunple,.

Light greenish-grey, slightly sandy clay with
sparse yellow-brown motiling. Prismatic
structure with light purplish-grey glay
partings. fSxtensive fissuring at L5 to core,
with bright sheen on fissure faces. Plastic,
Meisture content below P.L. Very firm.

Sealed sample.

Light greenish-grey, finely sandy clay with
yellow- brown and sparse brick-red mottling.
Sub-prismatic structure with dark purplish
brown cley partings. oLull shee% on structural
units. Fissure dipping about 70 with a bright
sheen on fissure faces. Plastic. MHoisture
content below i .L. Very firm,

Sealed s anple.

Light greenish-grey and red-brown mottled, very
sandy clay with lesser yellowish-brown mottling.
koderately plastic. Frigble with some diff-
iculty. DMolsture content well belew F.l.
Occasional small pale grey pockets of fine sand.
Firme. '

Sealed Sample,
Pale yellowish-grey slightly clayey fine sand wi tl
deep red, red brown and yellow-brown mcttlinge.

Molste. Very frisble, but semi-ceizented in
places. Compact to moderately hard.

END OF BJU2E,




TEST_BORE NO. 224

Sub-contract No.: 5053 420-102(2) Docket: DM L23/61

Locationg Co-ords 3679'N & 3893'w

Hundred-. Noarlunga Section 586 R.L. at Collar 273, 30

Pﬁrgos : Investigation of foundaition conditions, Vacuum 0il Co. .
0il refinery site, Port Stanvac (near 0'Sullivan's Beach,

‘Hirer:  Xellogg Overseas Corporation

Plant: Pailing 0-66'10", Conrad 66'10"-76'10" Total Depth: 76'10!

Logged by As 4. Gibson

Depth

Trom To Nescription

0 5t Dark grey-brown fine, sandy loam. TFriable. Compac!
5% 1'0"  Kunkar layer. Hard to moderately soft.
1'o# 3'0"  Sample missing.

3'o rARR Pale creamy~brown, light red=-brown and off-white
mottled, finely sandy marl-earth, with occasional
small, hard kunkar nodules. Recoming slightly
clayey with depth. Friable. Compact.

7' - 8'9"  Brown, pale creamy-brown and reddish-brown mottled,
fine, very sandy marl, with occasional pale
greenish-grey mottles. OClay content increasing
with depth. Low plasticity. Friable. Moisture
content well below P.,L, Firm.

gtgn 9'10" Reddish-brown, finely sandy clay, with a little pale
greenish-grey mottling. Fregquent pale creamy-brow
sandy marl-earth pocksets., Plastic. Slightly
friable. Moisture content below P.L. Occasional
small black specks. Firm.

9'10" 11'0" Reddish-brown, finely sandy clay, with a little
brown and pale greenish-grey mottling. Plastic.
8lightly friable. Moisture content below P.L.
Sand content increasing with depth. Firm.

11'o" 11'8"  Light yellowish-hrown, clayey, very fine sand with
a little pale yellowish-grey, pale greenish-grey,
red-brown &and h»rown mottling., Damp. Slightly
plastic. Friahle. Compact,

11t 8n 13'8"  Sealed sample.

13'8¢ 1 ton Red-brown, reddish-brown and brown mottled, finely
sandy clay with a little pale greenish-grey
mottling. Some light yellow-brown very sandy
patches., Sub-prismatic strvcture with reddish-
brown and pale greenish-grey partings. Dull to
moderate sheen on structural units. Plastic.
Slichtly friable. Moisture content near P.l.
Pirm,

1y ton 15t gn Red-brown and reddish-brown, fine, very sandy clay
with a little diffuse pale greenish-grey and light
vellowish-grey mottling. Moderately plastic,
Priable. Moisture content below P.L. Sub-prismat



" 'BORE 224 (Contd.) -2

Depth
From  To

Descrintion

11472" 15 !9"
(contd, ).
15'o"  1g'on
leta 18t on
18to" 181 g
18tan 21tan

21'gH 2354
23!5" 2“'2" ‘
ARPUPIPY
26'a2m 267"
26'8" 28180

288" 28'11"
28i11" 2912H
29f2t  31'2M

3112%! 3115"
31'5“ 33155:

structure, with brown, red-brown and pale greenish-
grey partings. Dull sheen on structural units.
Pirm,

Sealed sample,
a8 Tor 14'2% to 15'an,
Sealed sample.

Yellow-brown, light red-brown and pale greenish-to
yellowish~grey mottled, clayey fine sand with oce-
asional dark purplish~brown veinlets. Low plasticif
Very friable., Moisture content well helow P.L.
Poorly developed sub-prismatic structure, with
greyish-brown partings. Structural faces dull.
Compact.

4s above, but pale greenish-to yellowish-grey colour
becoming dominant. (Sealed samples),

Pale greenish-to yellowish~-grey, clayey fine sand, wif
some yellow-brown and grey-brown mottling. Low
plasticity. Friable. Moisture content well below
PeL. Sub-prismatic structure, with pale purplish~-
grey partings. Dull sheen on structural units.
Very compact.

Pale greenish-grey, fine, very sandy clay, with
light brownish-yellow and lesser grey-brown mottling
Occasional pale yellowish~grey fine clayey sand
pockets., Low plasticity. Semi-friable. Moisture
content well below P.L. Sub-prismatic structure,
with dark to pale purplish-grey partings. Dull
to moderate sheen on structural units. Some
fissuring at about L5° to core, with bright sheen
on fissure faces. Very firm. (Sealed samples).

As above, but sand content increasing.

Pale greenish- to yellowish-grey, clayey fine sand
with irregular brick red, light red-brown and
vellow-brown mottling. Low plasticity. Friable.
Moisture content well below P.L. Poorly developed
sub-prismatic structure, with dark purplish~-brown
partings. Structural faces dull. Very compact
(Sealed samples),

As above (Bag sample),

Sample missing.,

~Pale greenish-grey, fine, very sandy clay, with

scattered, irregular, yellow-brown mottling., ILow
plasticity. Friable. Moisture content well below
P.L. Sub-prismatic structure, with pale greenish~gr
to purple partings. Dull sheen on structural units.
Occasional pale yellowish-grey sand pockets. Very
firm., (Sealed sample).

45 above (Rag sample)

A48 above, but sand pockets more fregquent. (Sealed
sample).



BORE 224 (contd.) -3

Frgﬁﬁﬁhlo Description

33'5"  33'8"  4g for 31'5" to 33'5" (Bag sample)

33'8%  33'11" Sample missing

33'11%  35'11" s for 31'5" to 33'5" (Sealed sample)

35'11"  26'2"  4g above (Rag sampls)

36'2"  36'5"  Sample missing.

36'5"  38'5%  4s for 31'5" to 33'5" (Sealed somple)

38'5"  33'8" .us above (Bag sample) |

38'8"  38'11" Sample missing.

3811 LOo'11M 4s for 31'5M o 33'5" (Sealed sample)

LO'11" L1'2" 4s above (Bag sample)

L1ton 41'5" Sample missing.

L1'5"  L3'5"  4s for 31'5% to 33'5" (Sealed sample)

L35 u3‘8" sis above (Bag sample)

L3'8%  L5'5"  As for 31'5% to 33'5" (Sealed Sample)

ys'st* L5'8"  Ais above (Rag sample)

L5'8%  L45'11" Sample missing

L5T1I  L7'11" Ls for 31'5" to 33'5% (Sealed sample)

L7'11" L8'2"  As above (Bag sample)

ug'2"  48's5% Sample missing

Lgts 50'5"  Pale greenish-grey, finely sandyv clay, with brownish-
vellow, deep red and yellow-brown mottling., Frequ-
ent small pale yellowish-grey, clayey fine sand
pockets and veins., Very plastice. Sand pockets
friable., loisture content below P,L. Prismatic to
polyhedral structurs. Dull to bright sheen on
structural units. Some fissuring at 45° to core,
with bright sheen on fissure faces, Very firm,
(Sealed samples).

50'5"  50'8" A4s above (Rag sample)

50'8"  50'11" Sample missing.

50'11"  52'11" 4s for LB'5" to 50'5" (Sealed sample)

52'11" 53'2"  As above (Bag sample)

53'2"  53'5"  Sample missing.

53'5"  55'5"  4is for LB8'5M to 50'5" (Sealed éample)

55'5"  55'8" g above (Bag sample)

55'8"  55'11" Sample missinge

55'11%  57'11Y 4is for 48'5" 4o 50'5" (Sealed sample)



BORE 224 (contd.) -l

th

Depth P

From To Degseription

57'11" 58'2" s above {Rag sample)

58 ta 58'5%"  Sample missing

58'51"  59'0"  As for LB'5" to 50'5H,

59'0%  60'8" Completely decomposed slate. Pale greenish-grey,
silty to slightly sandy clay, with vertically trend
ing brownish-yellow and dark red mottling.

Remanent bhedding barely evident, but clay breaks to
preferred vertical, parsllel planes. Mottles appes
to be lese clavey than main hody of material.
Highly plastic, Moisture content below F.L. Very
f'irm.

60'8"  60'11" Sample missing.

60'11% 62'11" is for 59'0" to 60'8", but relic bedding now clearly
visible and incompletely decomposed slate fragments
vertically oriented, occur, increasing in size and
number with depth. (Sealed sample).

62'11" 63'2"  4s above (Bag sample).

63'2"  63'5" gample missing.

63'5"  65'5" Wis for 60'11" to 62'11" (Sealed sample)

65'5"  65'8" Incompletely decomposed slate. Pale grey very silty
clay, with dark red and sparse yellow-brown
mottling. Low plasticity. Friable. Moisture con-
tent below P.L. Very thin, near vertical bedding
gevident throughout. Very firm,

65'8"  67'6" s above. (Sealed sample)

67'6"  68'2" Dark red-brown and pale grey weathered slate. Very
thin bedded to lamellar, with bedding near vertical,
Damp. Very firm.

68'2"  70'0" Dark purplish-brown, weathered slate, with some very
thin greyish-brown beds. Very thin bedded to
lameller, Pedding near veriical. Very firm %o
moderately hard.

70t oM 76'10" Dark purplish-brown, lamellar, phyllitic slate, with

some yellow-brown, greenish-grey, pale grey and broy
ish yellow lamellas. Slightly contorted. Dip
vertical to 759, Very hard.

END OF BORE



TEST BORT NO, 234

Sub=contract No,: 5053 .a20-102(2) Docket: DeM. 423/61

Iocation: Co-ords 33%369'N & 3583'W

Hundred: Noarlunga Section: 587 R.L. at Collar: 272.20

Purpose: Investigation of foundation conditions, Vacuum 0il Co.
0oil refinery site, Port Stanvac (near 0'Sullivan's Beach).

Hirer: Xellogg Overseas Corporation
Plant: Ford 0-20'3", Failing 20'3"-63'7", Conrad 63'7"-6L'6"

Total Depth: 64'6"

Logged by: A, e Bibson

Depth .
Froﬁ“h—fgg Description
0 1'ot  Dark grey-brown, finely sandy loam., Friable.
Granular to compact.

1'on 1'5  Kunkar horizon. Incipient kunker, with numerous
lrregular concretions. Moderately soft to hard.
Very compact.

1t'hY 2'3" Light creamy-brown, finely sandy marl-earth, with
numerous small, hard kunkaer nodules., Nearly dry.
Very friable.

213 3'0" Pale creamy-brown, finely sandy merl-earth, with a
few small kunkar nodules. Nearly dry. Very
friable.

3t on 6'6" ILight creamy-brown, light red-brown, pale creamy-brown
and off-white mottled, finely sandy marl-earth, with
occasional gmall kunkar nodules., Nearly dry. Very
friable., OCompact.

6'6% 8'0" s above, but hecoming slightly clayey.

gton 9'o"  Creamy-brown, pale grey ond reddish-brown, irregularly

mottled, very sandy and silty marl. ILow plastici ty,
friable, Damp. Moderately soft,.

9'0%"  11'3" Reddish~brown, light greenish-grey and pale grey
mottled, finely sandy marl, with some scattered
black specks, Low plasticity. Friable. Damp.
Poorly developed polyhedrel structure. Moderately
firm.

11'3"  13'6" Light greenish-grey, fine, very sandy clay, with
frequent pale greenish-grey, slightly clayey, fine
sand-silt pockets. Some red-brown and yellow-brown
mottling., Low plasticity. Friable. Moist, Sub-
prismatic structure, with light greenish-grey
partings. Dull to moderate sheen on structural
units, Firm,

13'6"  20'3" s above, hut with & little yellow-brown mottling only,
Sand-silt pockets larger and irregulorly distributed.

20'3"  21'1" Sample missing.

21'1¢ 30'7" Light greenish-grey, silty and slightly sandy clay,
with yellow-brown and brownish-yellow mottling.



BORE NO, 234 (Contd.) -Dem

Depth

From To

Description

211"

(cont, )

3017ﬂ

38!7"

uu'6ﬂ
)_I_S L ] 2"
51!1“

5119
55151

56'1%

591 8"

61'o"

63'1n
6314

3017ﬁ

/

3817

Luston
51'1n
5li' 9"

555"
561"

59!8"
61t on

63!1"

63’&"
6&'6"

Trequent small irreguler, pale greenish-grey, very
sandy pockets, Plastic. Slightly friable.
Moisture content near P.lL. Sub-prismatic structur
with dull to moderate sheen on structural units.
Some fissuring at L5° to core, with bright sheen
on fissure faces. Tirm. Sand content increasing
graduelly with depth.

Iight greenish-grey, finely sandy clay, with yellow-
brown and brick red mottling. Frequent, irregularly
distributed, pale greenish-grey, clayey fine sand
pockets. Plastic. Trieble in sandy patches.
Moisture content helow P.L. Sub-prismatic structure
poorly developed., Very firm,

Light grcenish-grey, fine, very sandy clay, with
NUMErous, larLe, pcle rr6601sh—to vellowish=-grey,
clayey fine sand nockets. Some yellow-brown mottlin
and freguent large, dark red, ferruginous patches.
foderate to low plasticity. Friable in sandy and
ferruginous patches, Some indication of poorly
developed prismatic structure., Very firm.

Sealed sample.
as Tor 38'7" to LL'eM,

Light greenish-grey, fine, very sandy clay, with
yellow-brown mottling. Frequent pale yellowish-
grey, fine sand pockets and streaks. Plastic.
Semi~friable in .clay parts, very friable in sand
pockets. Moisture content below P.L. Poorly
developed sub-prismatic to polyhedral structure.
Very firm.

Sealed sample.

Completely decomposcd slate. Pale greenish-grey,
silty clay with deep red, brownish-yellow and
vellow-brown streaky mottling oriented vertically.
Clay has an unctious feel. Very plastic. Moisture
content near P.L. Clay splits along vertiecal,
parallel planes of original bedding. Very firm.

.18 above, hut with dark, purplish-brown fragments of
weathered slate, increasing in size with depth.
Vieathered slate fragsments have greasy feel and are
friable.

Dark purplish-brown weathered slate. Thinly bedded.
Dip vertical., Greasy feel. Somewhat friable. Firn

Decompoueﬂ to strongly weathered slate. Pale
greenish-grey silty clay, with some fine, brownish-
vellow mottling, containing freguent dark purplish-
brown, Ped—brown and pale grey residual weathered
slate fragments, oriented vertically. Moist.

Very firm.

Sample missing.

Reddish~brown to dark purplish-brown weathered slate.
Thin vertical bedding, with some pale grey clay
partings. Soapy feel., TFirm.

END OF BORE,



TEIT . ND PENGTRATION TEST BORE NMC. 2l to 30190
248 from 30'9" to 65'0OM

Svb-gontract No.: 5053 & 20-102(2) Docket: DM 423/61

Location: Co-ords 2958'N & 3772'W

Hundred: Noarlunge Section: 587 R.L. at Gollar: 275.15

Purpose: Investigation of foundation conditions and standard
penetration test, Vacuum 0il Co, 01l refinery site,
Port Stanvac (near 0'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation

Plant: Ford 0-41'6", Conrad L1'6"-65'0M Total Depth: 65'0"

Logged by HAe die (ibson

Depth .4
Descr
From T scription

0 8" Dark brownish-grey fine loam, with occasional very
small kunker nodules., Friable. Compacte.

au 1'5" Kunkar horizon., DModerately soft, finely sendy
kunkar with frequent included very small, very hard,
rounded kZunkar nodules. Very compact,

1ta 3'7" Pale creamy-brown to off-white, finely sandy marle
earth, with abundant small kunker nodules. Very
friable. Couwpact.

LA 5'3% Light creamy brown, pale creamy-brown and off-white

) mottled, finely sendy marl-earth. Only occasional
small kunker nodules. Very compact.

513 6'3" 01d kunker horizon. Coarse platy to irregular, hard,
kunkar concretions, with interstitial finely sandy
and finely nodular, pale creamy-brown marl-ecarth.
Very compact.

63" 8'10" Light brown, pale creamy-brown and off-white, vaguely

mottled, finely sandy marl-earth, with frequent
small, hard kunkar nodules. Semi-cemented in
places. Friable, Very compact.

8'lo" 10'6" As above, but slightly clayey. No cemented patches.

lo'e"  12'6" Reddish-brown and light greenish-grey mottled, finely
sandy clay, merging downward into light greenish-
grey, light reddish~brown and yellow-brown mvttled,
fine, very sandy clay. Sub-prismatic structure,
with light greenish-grey to purplish-grey partings.
Dull sheen on structural units. Plastic. Slightly
friable. Moisture content near P,L. Firm,

12'6"  14'6" 4s above, but with some purplish-brown finely sandy
| clay infilling between structural units. Sand
content increasing with depth,

L'6 17'0"  Pale brownish-grev t5 pale yellowish-grey clayey fine
sand, with red-hrown, brick red and yellow-brown
mottling, Clay content unevenly distributed. Some
brown, finely sandy clay pockets, Sub-prismatic
structure, with licht brownish-crey to light



BORE NO, zﬁngk(OOntd.) =2
2L 'R

Depth

From To

Deseription

wf6" 17’0"
(contd,)

17!0" 171 3??

17'351 19! 6"

1916 21'9w

21'9!! 21_'_! o

ol ton 26! 3!

26" 3" 28t ot

o8 !Oﬂ 3019“

3019u 311921

31?9“ 32 '2"

32!2:! 3519n
359" 376

37'6" ul'O“

o . > -

purplish-grey partings. Some fine sand coating
structure faces, Dull sheen on structural units.
Moisture content ncar P,L. Very compact,

Pele brownisn-prey, cleyey fine send, with yellow-browr
brown and dark hrown layering and brick red to redg-
brown mottling. ILow plesticity. Somewhst friable.
Moisture content helow P.L. Verv compsact.

Pale yellowish-to brownish-grey, slightly clavey fine
sand, with deep red mottling., Some small, very firm,
red-brown, very fine, clavey sand lumps, semi-
cemented in part, Very friehle, Woist. Compact.

Ycllowish-brown fine sand, with pele brownish-grey
patches and some deep red and dark brown mottling,
Semi-cemented in part. Damp. Very compact to
moderately hard.

Light greenish-grey, silty and finely sendy clay, with
occasional fine, deep red and yellow~-brown mottling.
Plastic. TFriable with difficulty. Moisture content
well below P.L, Sub-prismatic structure, with light
greenish-grey to dark purplish-brown partings. Dull
to moderate sheen on structural units. Very stiff,

48 above, but mottling brownish-yellow only. Moisture
content increases with depth.

48 ehove, but mottling yellow-brown. Molsture content
near P.L., Partings light greenish-grey only. Silt
and sand content increasing.

Light oreenish-grey, very silty and finely sandy clay,
with some red-brown and yellow-~brown mottling.
Structure polyhodral, poorly defined, vague in part.
Some pinkish~-brown to light purplish-brown partings.
Plastic. Triable with Aifficulty. Moisture content
near 2,L. Very firm,

Iight greenish-arey, very silty and finely sandy clay,
with yellow-brown mottling. Plastic, Slichtly
friable. Moisture content near P.IL. Sub-prismatic
structure, with partings infilled with dark purplish-
brown, finely sandy clay and pale greyish-brown fine
sand. Structural faces dull. Very firm,

4s above, but with large pockets of pale, brownish~grey
fine sand.

As for 30'9Y o 31ton,

4s for 31'9" to 32'2", but large pockets of pale
brownish-grey fine sand now dominant. Structure no
longer evident.

Light greenish-grey, fine, very sandy clay, with some
deep red mottling. Trequent pockets of pale brewnish-
grey fine sand. Woderate plasticity. Somewhat
friable. Noisture content below P.L. Sub=-prismatic
structure. Partings and root channels infilled with
dark purplish-brown, finely sandy clay. Structural
faces dull. Very firm,



BORE NO. 243 (fontd.) -3-
EI
Depth s ;
—— Desceripntion Blows
From To - ‘ e
D/Ft.
L1'on L7'0" No sample
L7t'om L7'7"  light greenish-grey, silty and slightly sandy L1
clay, with some yellow-brovn end red-brown
mottling,
L7'7% 52'0" No sample
520" 52'8" Light greenish-grey silty clay with some Lly
vellow-brown mottling. Very plastic. Sub-
prismatic structure svident.
528" 57'0M No sample
57'0"  57'84" .is for 52'0" to 528 i
57'8%" 59'2" No sample. Rock contact at 59'2"
5924 65'0" Dark purplish-hrown, nearly decomposed slatse,

with some pale greenish-grey clay pockets.
Thin bedding dipping vertically.

END OF BORE



Sub-contract Nos 5053 A20-102(2)

PENETRATION TEST BORE NO. 254

Location: Co-ords 2608'N & LO4K'W

Docket: DML23/61

uoién — Ll teM

some brownish-yellow mottling,.

No sanmplece

Hundreds:s Noarlunga Section: 587 Rele at Collar: 273.32
Purpoge: Standard penetration test, Vacuum 0il Co. 0il refinery
site, Port Stanvac (near O'Sullivan's Beach).
Hirer: Kellogg Overseas Corporation
Plant Conrad Total Depth: 76'10%"
Loggeﬂ, b;y: Aea Ae Gibson
Bepth . Penetratior
From To Description Blows p/fta
o's" - 08" Dark brown fine loame Friable. Compacte
o'8" - 1'o" Kunkar horizons Moderately soft to hard,
light creamy-brown to off-white, sandy
kunkar, with pockets of daork brown loame
10" - Ltén No samples
L'é" - 5" Light and pale creamy-brown, vaguely 23
mottied, finely sandy marl-earth, with
some small kunkar nolulese Nearly 1rye
Friables Compacta
5'6" —~ g'g No samplce
glgw ~ 10'6" Creamy brown, finely sand marle 34
106" -~ 14'6" No samples
146" - 156" Light greenish-grey finely sandy clay, with 22
red-brovn and yellow-brown mottlinge
156" - 19'6" No sample.
19'6" - 20'6" Light brown and brown, slightly clayey, fine 167
sand, with some coarse, irregular, red-brown
and yellow=brown mottlinge
206" ~ 24,'6" No samplee.
24'6" ~ 25'6" As for 19'6" to 20'6", 28
2516 —~ 296" No samples
29'6" -~ 30'6" Light greenish-grey, silty an? finely sandy 32
clay, with red-brown mottlinge. Sub-prismatic
structure eyvidente.
30'6" - 3L'6M No samplees
346" - 356" As for 29'6" to 3¢'6", but with higher sand L7
contente
356" - 39'6" No samplee
3%'6" - Lo'6e" Light greenish~-grey, fine, very sandy élay, with 64



Bore 254 (Contd.)

Depth, Penetration -

From To Description Blows p/Tte

uitéer - us5'en Light greenish-grey, silty clay, with some L5
dark yellowish-brown mottling. Very fine
black specks throughouts Moiste Stiff,

L5t6" - L9te" No samplee

Lot6" - 50'6" Ls for LL'6" to L5'6" 51

50'6" -~ 55'6" Light greenish-grey silty clay with some
yellow-brown mottlings Moist. Firm.

556" —~ 56'6" As abovee 6L

566" — 60'6" No samples

60'6" - 61'6" Tight greenish~grey, finely sandy clay, with 73
some light yellow—brown mottling. Moista
Stiffe

616" ~ 6547 No samples

65'7" - 66'1Y Light greenish-grey silty clay, with some brownish-
yellow and yellowish-~brown mottlinge Highly 62

plastice Damp. Firm.

66'1" =~ 66'104" Dark purplish-brown, decomposel slate, with
pale greenish-grey silty clay pocketse
Very thinly bedldede Dip verticale

661104 70'0" Partly decomposed slates Dark purplish-brown
and pale greenish grey, very thinly bedded
slatea Some beds moderately hard, remaindier
Adecomposedl to claye. Dip nearly verticals

70'0" - 76'1c¥" Weathered slates Dark purplish-brown and pale
greenish-grey, very thinly beddel slatge Bedﬂ%ng
dip vegtical to 80 ¢ Joints dip at 10 to 30
and 50 to 60 s Very firm to harda

END OI' BOREe.



TEST BORE NO, 264

Sub-contract Ng: 5053 A20-102(2) Docket: DML23/61

Hundreds:

Location: Co-ords 3459'N & 1798'W

Noarlunga Section: 538 ReLes at Collar: 333,93

Investigation of foundation conditions, Vacuum Oil Coa

Purpose: -
0il refinery site, Port Stanvac (near O'Sullivan's Beach).
Hirer: Kellogg Overseas Corporatione
Plant: Ford 0-40'6", Failing LO'6"-48'0", Conrad 48'0"-52'6",
Total Depth: 52'6", Logged by: Ae As Gibsen
Depth Description
From To B
0'0" -« 0'10" Brown fine loame Friable.nCompact.
10"~ 1'10" Kunkar horizon, Irregular, coarse, platy to fine
nodular concretions, with interstitial brown loams
Compacte
110"~ L'o" Pale creamy-brown, finely saniy marl-earth, with
frequent small kunker noiules. Nearly Ary. Very
friablee
Lo - sglaw Pale creamy-brown to off-white, finely sandy marl-eartl
with a little brown mottling. Nearly drye. Friable,
Very compacte
512" o gyt 4s 2bove, but slightly clayeye
64" ~ 661 Sample missinge
6'6Y - Gl'gn Red~brown, light yc¢llowish-brown, light grey-brown and
1ixst greenish-grey mottled, clayey fine sand, with
pals creamy-brown to pale pink pockets of fine, very
sandly marl-carthe Very friable. Dampe Compacts
679" —~ gtgt Sealed samplee
8§'gil . el Light creamy-red-brown, limey ani slightly clayey fine
sand, with some light cresmy~brown, very limey pockets
Dampe Some scattered, minute black speckse. Very
friablees Compacte
o'o" -~ 11'o" Sealed sample.
110" - 11'3% Light to pale greenish-grey, very clayey fine sanl,
with light red-brown and lesser yellow-brown mottling,
Moderately plastice Very friable. Moisture content
below P.Ls Some fine black specks irregularly
distributeds Compact,
(173" - 13'3¢ Scaled samplese
133" - 14'10"  Light greenish-grey, fine, very sandy clay, with brick

red, reil-brown an?l yellow-brown mottling. Frequent
small pockets of pale yellowish-grey, fine clayey sand,
Plastice Semi~friable to friable. Moisture content
below PeLse Sub-prismatic structure, with light
purplish-grey to Aark brownish~purple partingse

Dull to moderate sheen on structural unitse Firm,



Bore 264 (contd.)

Description'

Depth
From To
14'10"- 153"
15!3" - 15!6“
15!611 - 15199!
15 99" o 17?9!!
1719“ - 18.01!
18!0" - 2010"
20'0" ~ 20'11"
20'11"- 22'3"
22!3!) - 201aH
22!6%3 — 2”!69?
2”?6“ - 25 !5“
25 75" o 269931
2619" - 27’0"
27'0" - 29'0"
29!0“ — 29!3"
293" ~ 31'3"
31'3" -~ 31'6"
3106" — 33!6"

Sealed sample.

As for 13'3" to 13'10", but sand content lower. Less
friables Moisture content near Pele

Sample missing.
Ssaled samplese

As for 15'3" to 15'6", but with purplish-brown, very
sandy clay coatings on structural unitse Mottling
dominantly yellow-browne

Sealed sample.

Ag for 15'3" to 15'6", but mottling Aominsnbly yellow-
brown and sand pockets larger.

Sealed samples.
Sample missing.
Sealed sampleces

Light greenish-grey silty an? slightly sanly clay, wit
irregularly distributed deep red and brownish~ycllow
mottlings. Several, irregular, pale yellowish grey
clayey fine sand veinse. Plastice Semi-friable,
Hoisture content nsar Pele Sub-prismatic structure,
with light greenish-grey to dark purplish brown
partingse. Moderatg to bright sheeno n structural unit
One fissure at 70" to core (Dip 20 ?, with bright
sheen and purplish brown stain on fissure faces.

Very firm,

Sealed samplese
Sample missings
Sealed samplee

Pale greenish-grey, fine, very sanly clay, with coarse,
deed red, ferruginous patches and a little yellow-
brown mottling. A pale yellowish~grey fine sand vein,
" thick, transects the core at 45 « Other smaller
pockets of the same sanl also occure. Low plasticity.
Moderately friable, Moisture content below Pele
Poorly developed sub-prismatic structure, with pale
greenish-grey to light purplish-grey partings. Dull
sheen on structural unitse Firm.

Sealed samplese.

Pale greenish-grey silty and finely sandy clay, with
some deep red, brick red and yellow-brown mottlinge.
Occasional pockets of pale yellowish-grey fine sande
Plastice BSemi-friable. Moisture content below Pele
Sub-prismatic structure with pale greenish-grey to
light purplish=-grey partingse. Dull to moderate sheen
on structural unitse. Much fissuring at about U5 to
core, with bright sheen on. fissure faces. Firm.

Sealed sample.



Bore 264 (Contrds)

-G

Depth N

From To Description

33161 - 331" Pale greenish-grey, fine, very sandy clay, with a
1ittle deep red, brick red and yellow brown mottling.
Freqguent pockets of pale yellowish~grey fine sand,
Sub-prismatic structure, with dark purplish-~brown
sandy clay partings. Dull sheen on structural unitss
Moderately plastice Slightly friables Moisture
content near Pele Firma

339t . z5'g" Sealed samplese

359" ~ 360" Pale greenish- to yellowish-grey fine sand with patche
of very sandy clay as for 33'6" tc 33'9Y,

360" - 380" Sealed samplese

38t0" ~ 38'3" Yellow brown, slightly clayey fine sand, with a little
grey~brown, brick red anil pale yellow mottlinge. Low
plasticitye Very friables Moiste Compact,

38'3" ~ 39'1" Sealed samplee

39'1" -~ 391" Yellow~-brown, light yellow=brown and pale grey,

| roughly banded and partly cemente? fine sande Cemente
parts hard, elsewhere friable. Dampe. Compact teo
harde

394" — Lotet Augered out  Brick red, yellow-brown and pale
greenish~grey mottled, partly cemented, slightly
clayey fine sand, Dampe Compact to moderately hards

Lo'é" ~ L1'o" Yellow-brown, pale yellowish-grey and brick red
mottle?l fine sandstone, Hard,

LitoY - L1tev As for 39'LYM to Lo'eY,

b4i'ée" - u8to" Drilled out, Sludge inlicates sanistone as for
I-I-O' 6" to Ll-l ! On.

L8t'o" — 526" Orange, reddish-brown and grey, coarsely and

irregularly mottled, cemented fine sande Can be
parted on horizontal planes by hande Friable ith
difficultye Very compact to moderately hard.

END OF BORE.



TwsST PIT . MAY

Sub=contract No: 5053 A20-102(2) Docket: DM 423/61
Hundred: Noarlunga Sectién: 582 Co-ords: U622'N & 160943'W

ReL.: 348.29

Purpese; Detailed examination of upper soil profile, Vacuum 0il Ceé.
0il refinery site, Port Stanvac (near 0'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation.

Lagged by: A.A. Gibson

.

Depth

Frem To Description

0 1'0"  Grey-brewn finely sandy loam, with occasional small
kunkar nodules. Friable., Granular to compact.
Where the kunkar horizon is absent, this loam ex-
tends to a depth of 2 ft.

1'o" 1'6"  Kunkar horizon. Discontinuous. Msinly compact, limey
and finely sandy, grey-brown loam, with freguent smal
hard kunkar nodules and occasional coarse, irregular,
shabby kunkar concretions. Dry. Friable,

1'e" 3'0"  Pale greyish-brown, finely sandy marl-eartin, with
frequent very small kunkar nodules irregularly dis-
tributed. Moderately compact, but very friable.v

3t L'9"  As above, but very compact.

L 'o" 5'9"  Light brown and pale creamy-brown mottled, finely
sandy marl-earth, with occasional small kunkar
nodules., Very compact. but friable,

5! gt 6ot Brown and light creamy-brown, vaguely mottled, finely
: sandy marl, with frequent pale creamy-brown marl-
earth pockets. Moderately plastic. ¥riable. Moder-
ately firm.

6'o" 8'0" Reddish-brown, fine, very sandy clay, with occasional,
smell, light greenish-grey mottles, Plastic,
Wlightly friable. Sub-prismatiec structure, with
brown clay partings. Dull to moderate sheen on
structural units. Firm.

8'o" 10'1" Red-brown fine, very sandy clay, with a little vague,
pale greenish-grey to pale yellowish~grey mottling.
Some black flecks in upper 1 ft. Plastic. Sub-
prismatic structure, with reddish-brown clay partings
Moderate sheen on structural units. Sand content
increasing with depth., Very firm.



TEST PIT "B

Sub-contract Ne: 5053 A20-102(2) Docket: DM L23/61
Hundred: Noarlunga Section: 582 Co~crds: L6BL'N & 1LL3'W

Relioe: 335.27

Purpose: Detailed examination of upper soil profile, Vacuum 0il Co.

Hire

01l refinery site, Port Stanvac (near 0'Sullivans Beach)
r: Kellogg Overseas Corporation

Logged by: A.A. Gibson

Depth

From Te Description
1
0 (1'%"% Depth variable. Brown finely sandy loam. Friable.
Compact.
8"

1!3"
1'[..]."
1'7"
3!3"

5!9"

716"

g El'u"; Kunkar horizon. Depth and thickness variable. Coarse,
1'7") irregular, platy concretions forming a discontinucus
layer, with interstitial and aslternating loam and fine
kunkar nodules.

% 3t3m Pale creamy-brown to pale greyish-brown, finely sandy
marl-earth. Freguent small kunkar nodules irregularly
distributed. Compact, but very friatle.

5'g" Light creamy-brown and pale creamy-brown, vaguely
mottled, finely sandy marl-earth. Slightly clayey.
Frequent very small kunkar nodules. Very compact, but
friable.

76! Light creamy-brown and light brown, vaguely mottled.
finely sandy marl, with frequent, off-white, earthy
lime pockets. Moderately plastic, Friable in part.
Sub-granular structure. Dull. Moderately firm.

9'o" Reddish-brown, finely sandy clay, with a little 1light
greenish~grey mottling. Very plastic. Sub-prismatic
structure, with reddish-brown clay partings. Frequent
small black platy flecks and patches on structural
faces in lower half. Dull to moderate sheen on
structural units. Light, dominantly vertical cracking.
Sand content increases with depth. Firm.



TEST PIT “¢"

Sub-contract Nos 5053 A20-102(2) Docket: DML423/61
Hundred: Noarlunga Section: 582 Co-ords: U4329'N & 1877'W

ReLe 322,71

Purpose: Detailed examination of upper soil profile, Vacuum 0il Co.
0il refinery site, Port Stanvac (near 0'Sullivan's Beach).

Hirer: Kellogg Overseas Corporation

Logged by: e Ae Gibson

Depth .
From To Description

o'oY - 21'7" ; Depth variable. Brown finely sanly loam. Friable.

1t11v Granular to compactes
El'?"g— 2t Kunkar horizons Coarse, irregular to slabby sandy
1'11 kunkar concretions, forming an almost continuous

layer, Some interstitial loame Hard to moderately
soft anl friable.

2" - st Pale creamy-brown, finely sanly marl-earth,
Frequent small kunkar nodules, diminishing in size
and number with depthe Compact, but very friable.

5lan . 7'gh Light brown, light reddlish-brown and pale brownish-
grey mottled, finely sandy and somewhat limey claye
Abuniant coarse, off-white, partly cemented,
%qckets of earthy lime. Plastice. Slightly friable.
irme

7'8" - gt3M Redlish-brown anil light greenish-grey, finely sandy
clay, with frequent coarse, off-white, semi-cemente
earthy lime pockets, becoming less frequent with
depthe Sand content increases with depthe Some
small black fleckse Plastic. Barthy lime
pockets friable. Sub-prismatic structure, with
reddish~brown partings. Dull sheen on structural
unitse Firme |



TEST PIT "p!

Sub=contract No: 5053 A20-102(2) Docket: DM423/61
Hundred: Noarlunga Section: 586 Co~orﬁ§:356u’N & 3698 'Y

ReLe 270475

Purpose: Detailed examination of upper soii profile; Vacuum 0il Coe
0il refinery site, Port Stanvac (near O'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation

LOQ}EGC". by: A. .v.'Aa. G‘ibson

Depth o
From To Description
o'o" - 1'2" Dark grey-brown, fine, somewhat sanldy loam.

Frequent small kunkar nodules and fragments
irregularly distributed at the base. Friable.
Moderately compacts

1'2t —~ 2to Kunkar horizon, Coarse, irregular, moderately
soft to hard, sandy kunkar concretions, with
interstitial grey~brown, limey and finely sandy
loam, containing numerous small, hard kunkar
nodules.

2'0" - Lt3" Light to pale creamy-brown, finely sandy marl-earth.
Numerous small, hard kunkar noilules, Jdiminishing
in size and number with depthe Loosely compacited.
Very friableas

L'3" - 6&'eM Light brown, light rediish~brown anl off-white,
vaguely mottled, finely sandy and slightly clayey
marl-earths Frequent, very small, hard cemented
lumpse Coarse, sub-granular structure., Dull,

Very compact, but friable.

6'6" ~ 8'3" Brown, palc grey, reddish-~brown and pale greenish-
grey, sharply mottled, finely sanidly and slightly
clayey marl-earths. Slight plasticity. Very
compact, but friasblea



TEST PIT “®M

Sub—-contract No.: 5053 420-102(2) Docket: DML23/61
Hundred: Noarlunga Section: 581 Co—ords: 5I124'N & 3078'W

ReLe 283.1L4

Purpogse: Detailed examination of upper soil profile, Vacuum Oil Coe.
oil refinery site, Port Stanvac (near 0'Sullivan's Beach).

Hirer: Kellogg Overseas Corporation.

Logged by: Ae fie Glbson

Depth )
From To Descrlption

o'o" - o's" Brown fine sanily loame Some Jdevelopment of
cultivation "hard-pan" at bases. Friable, Granular

to very compacts

5" -~ 1'o" Re?-brown, fine, very sandy clay. Porous to vesicu-
lares Sub-granular to fine sub-prismatic structure.
Dull sheen on structural units. Friable. Firnm.

1'0" - 1'6" Kunkar horizon. Ranges from mo’erately hard sheet
limestone, with included small, very hard kunkar
nodules, to coarse, irregular concretions, with
interstitial, red-brown, finely sandy clay contain-
ing fine noduless Compacte

16" ~ L'o Light to pale creamy-brown, finely sandy marl—-earth,
with numerous small kunkar noilules. Compact, but
very friable. ,

Lot - 5o Light brown, slightly clayey an? finely sandy marl-
earth, with coarse, irregular pockets of off-white
earthy lime and a few kunkar nodulese Very
compact, but friable,

5'0" - 6'3" Brown, fine, very sandy marl, with some light grey
mottlings Frecuent small, pale brown, very limey
pockets, diminishing in number with depthe Low
plasticity. Friables Vague, irregular structure.
Becomes more clayey and less friable with lepthe
Moderately firme

63" ~ g8'o" Brown, brick red, red-brown, yellow-brown and
pale grey, irregularly mottled, fine, very sandy
claye Moderately plastice Slightly friablee
Sub~prismatic structure, with brown clay partingse.
Dull sheen on structural unitss Light to moderabe,
dominantly vertical cracking. Very firm.



TEST PIT "p!

Sub-contract No.: 5053 A20-102(2) Docket; DML23/61
Hunired: Noarlunga Section: 587 Co-ords: 2775'N & 3902"

ReLis 274450

Purpose: Detailed examination of upper soil profile, Vacuum 01l Coe
0il refinery site, Port Stanvac (nesr 0'Sullivan's Beach).

Hirer: Kellogg Overseas Corporationa

Logged bys:s Jfe fie Gibson

Depth

From To Description

e g

o' -~ B¢ Brown finely sandy loam, with frequent small kunkar
nodules and fragmentse Compact, but friable.

6" - 1'6" Kunkar horizone Ranges from compact, soft, silty
incipient limestone with small included kunkar
nodules, through coarse irregular concretions
with interstitial loam, to moderately hard, irreg-
ular sheet kunkar,

16 - L '30 Off-white to pale creamy-brown, merging irregularly
to light reddish-~brown and pale brownish-grey,
finely sandy marl-carth. Numerocus small, hard
kunkar nodules. Compact, but very frizble,.

B3 — 56" Creamy reddish-brown, fine, very sandy marl~earth,
with frequent smzall pockets of off-white earthy
lime, Occasional small kunkar nodules, Compact,
but frisble.

5161 - g2 Redlish-brown, fine, very sandy marl, with some
small pockets of off-white earthy limes Slightly
plastics Friablee Moderately firme

612" ~ aotgy Reddish~brown, pale yellowish-brown, light |
greenish—-grey 2nd brown, vaguely mottlel, fine,
very sandy clay to clayey fine sands. Moderately
plastice Frisble. Sub-prismatic structure, with
brown clay partingse Dull sheen on structural
unitse Moiste Very firm.



TEST PIT "g"

F s

Sub-contract No.: 5053 A20-102 (2) Docket: DM 423/61
Hundred:; lNoarlunga Section: 587 Co-ords: 3157'N & 3675'W

R.L. 270.60

Purpose: Detailed examination of upper soil profile, Vacuum Cil
Co. 0il refinery site, Port Stanvac (near O'Sullivan's
Beach)

Hirer: Kellogg Overseas Corporation

Togged by: A.A. Gibson

DEPTH

e b e

FROM TO DESCRIPTION

- L A TR o B s Bl SOOI M 6§ AR e el e S A ANt AR AR A ATt B

o - o Dark grey-brown, finely sandy loam. Frisble.
Granular to compact.

om - J'om ¥unkar horizon: Very compact incipient kunkar,
with numerous hard, irregular concretions and
some cemented patches. Moderately soft to hard.

1ton - 3'gw Light to pale creamy-brown, finely sandy marl-
earth, with numerous small, hard kunkar nodules,
c¢iminishing in size and number with depth.
Loosely compacted. Very friable.

3ton - hton Light brown and light reddish-~brown, vaguely
mottled, finely sandy and slightly clayey marl-~
earth, with frequent small, off-white pockets of
earthy lime. Prequent small, hard, cemented
lumps. Very compact, but friable.

8)}

5t on - T7'oev Brown, pale greenish-grey, reddish~brown and
pale grey mottled, finely sandy and slightly
clayeyv marl-earth. Pale mottles are very limey.
Damp. Slightly plastic. Very compact, but

friable.
76" - 8'3"  Ag above, but pale limey patches dominant.
8t - 9'g"  Pale yellowish-grey, reddish-brown, light greenish-

grey and sparse pink mottled, fine, very sandy
and silty marl. Damp. Moderately firm.



TE3T PIT "H"

Sub-contract No: 5053 A20-102(2) Docket: DM 423/61
Bundred: Noarlunga Section: 582 Co-ords: LO3IN & 1572'W

ReL.:  331.56

Purpoge: Detailed sxamination of upper soil profile, Vacuum Cil Co.
| 0il refinery site, Port Stanvac (near O'Sullivans Beach)

Hirer: Kellogg Overseas Corporation.

Logged by: A.A. Gibson

Depth

From To Description

0 2 10")

170" ) Brown fine loam. Friable. Compact.

1)) (1'2") ZKunkar horizon. Depth and thickness variable, Irreg-

1'o" 1'e") wular, coarse, slabby, kunkar concretions to fine
kunkar nodules, with interstitial brown loam. Com-
pact.

1te Lton Pale creamy-brown, finely sandy marl-earth, with
1'g9" numerous, irregularly distributed, small kunkar nocd-
ules, Compact, but very friable,

L'o" 6'4W"  Ag above, but very compact and nodules less numerous.
Friable,
6'y" 7'6"  Light and pale creamy-brown, vaguely mottled, fine,

very sandy and slightly clayey marl-carth. Occasional
small, brown, finely sandy clay pockets. Some pale
grey and light creamy-brown clayey sand patches,

Damp. Moderately firm.

76" ¢'6"  Light creamy-trown and pale grey mottled, clayey fine
sand and silt, with some red-brown and brick red mott-
ling. Suggestion of coarse, sub-prismatic structure.
Moist. Moderately firm.



TEST PIT "J"

Sub-contract No.: 5053 .420-102(2) Dockets DM L423/61
Hundred: Noarlunga Section: 582 Co-ords.: LO37'N & 969'W

&_L_o H 324-70 17

Purpose: Detailed examination of upper soil profile, Vacuum 0il
Co. 0il refinery site, Port Stanvoec (near 0'Sullivan's

Beach).
Hirer: Kellogg Overseas Corporation.
Loroed by: =« se Gibson
Depth
From To Description
0 8"  Dark brownish-grey, sandy fine loam. Friable. Compac:
g 1' 34 Kunkar horizon. Discontinuous, coarse, irregular to

slabby concretions, with interstitial sandy loam
and small nodules., Ooarse concretions absent in
places,

13 3t3n Pale greyish-brovn to pale creamy-brown, finely
‘ sandy marl-earth, with scattered small kunkar nod-
ules. Compact, but very friable.

334 Ltogw Light creamy-brown and off-white, coarsely mottled,
finely sandy marl-earth, with occesional small
kunkar nodules. Friable. Very compact.

Ltow  g'e" Light creamy-brown and palc greenish-grey, irregularly
mottled, fine, very sandy marl, with occasional
small, off-white, carthy lime poclets and some fine
red-hrown mettles. Sub-zrrnular structure, with cres
brovn partings. Dull sheen on structural units. Firm,

6'6" 8'9" Lizht greenish-rrey, fincly sendy clay, with brown and
red-brown mottlina., MNumerous verv fine, dark brown
to black specks., Some fine crecks filled with pale
creamy-brown marl earth, TFlagtic. Sub-prismatic
structure, with light greenish-grey pertings.
Moderate to bright sheen on structursl units. Rare
small rock fragments. Firm. )

8tg® ofyin Pale greenish~grey and light yellow-brown vaguely
mottled, fine, very sandy clay. Low to moderate
plasticity. Iriable, Firme



TEST PIT “KY

Docket DM L23/61
Se

Sub~-contract Ne: 5053 A20-102 (2)
ction 588

Hundred Ncorlunga
Co-nrds 3567'N & 1375'W
R.L, 330459
Purpose Detailed examination of upper soil profile, Vacuum O0il Co.
~ o0il refinery site Port Stanvac (Near 0'Sullivan's Beach)
Hirer Kellogpr Overseas Corporation

LOGGEDEBY A.A. GIBSON

Depth Description
From Te
0 - L Grey-brown fine sandy loam. Friable,Ccmpact
TALNEE 1130 Red-brown, finely sandy loam. Friable. Compact.
113" - 1 1gn Kunkar horizon. Ranges from fine nodules to

coarse, irregular, slabby concretions, all witl
interstitial loam and finely sandy marl-earth.
Compacte.

119 - 5' 8w Pale creamy-brown to light greyish-brown, finely
sandy marl-earth, with abundant small kunkar
nodules. Very friable. Moderately compact.

5!'8% - 78" Creamy-brown and pale greenish to yellowish-grey
coarsely and irregularly mottlied, finely sandy
marl-earth, becoming slightly clayey with
depth. Friable. Very compact.

78" - gtgi Creamy brown pale creamy-br.wn and pale yellow-
ish grery finely mottled fine, very sandy marl.
lecomes darker in colour and more clayey
with depth. Moderately plastic. Somewhat
friable. Sub—granular to coavsely granular
structure. Dull sheen on structural units.
Woderately firm.



TEST PIT "L!

AP

Sub-contract No.: 5053 420-102(2) Docket: DML23/61
Huncred: Noarlunga Sections 581 Co-ords: L4723'N &
1886'W

ReLe 320.93

Purpose: Detailed examination of upper soil profile, Vacuum Oil Co.
oil refinery site, Port Stanvac (mear C'Sullivan's Beach)

Hirer: Kellogg Overseas Corporation

Logged by: fie Ae Gibson

Depth

From To Description

o'o" - 1'3" Reddish~brown, finely saniy loame Friable. Compacte

1'3" - 1'10" Kunkar horizons. Ranging from fine to coarse
irregular concretions, with interstitial loam,
to soft, incipient sheet kunkar, with included smal
hard nodulese

110"~ L't6" Pale creamy-brown, finely sandy marl-earth, with
numerous small kunkar noduless Compact, but very
friables

L'e" ~ 6'6" Light brown and pale creamy-brown mottled, finely
sandy marl-earth, with occcasional small kunkar
ncdulese Slightly clayeye. Friablees Very compacts

6ren ~ 78" Light brown anil pale brown, vaguely mottled, finely
sandy marl, with numerous off-vhite, earth lime
pocketse Moderately plastic. Somewhat friable.
Rare small, brick rel, fine sand pockets. Firme

7'8" - 9'o" Rellish~brown, finely saniy clay, with a little
light greenish=-grey and pale yellowish-grey mottlin,
Plastice Sub-prismatic structure, with brown clay
partingse.e Freqguent black flecks on structural faces
in lower halfe Dull to moderate sheen on structura
unitse Light, “Jominantly vertical cracking
throughoute Firms



TEST PIT "M“

Sub-contract No.: 5053 A4A20-102(2) Docket: DM, L423/61
Hundred:  Noarlunga Section: 588  Go-ords: 3368'N & 609'W
ReL.: 355.92
Purpose: Detailed examination of upper soil profile, Vacuum 0il
- Co. 0il refinery site, Port Stanvae (near 0'Sullivan's

Beach)
Hirer: Kellogg Overseas Corporation.
Logged bys 4. e Gibson
Fromgggiﬁg Description
Denth variahle. Dark brown to dark reddish~brown,

o {7

7") 1! 6“)
1T1%) (1'1lo™)

l' t :
1'36_0"; 3'3"

3!3ﬂ LI-'LI-“
h"-t" 5!9"
5! 9!1 616"
6!6" 7'2!1
71 ott 7'10(1
7710" 9?3“

sandy fine loam. Friahle. Compzct,

hunkar horizon. Depth #nd thickness variabhle. TEmbreace
abundent fine nodules with interstitisl sandy marl
earth and loam, coarse, irregulsr, slabby concret—
ions, vith interstitial sandy loam, and incipient
to moderately hard sheet kunker with included herd
nodules.

Pale creamy-brown, finely sandy merl-earth, with
abundant small kunkeor nodules. Compact, but very
friable.

.»8 above, but more compact and nodules smaller and
less numerous,

Light creamy-brown and off-white, irregularly mottled,
Tinely sandy marl-earth., Very compact, hut friable.

Light and pale creamy-brown, vaguely mottled, fine,
very sandy marl, with lesser red-brown and brown
fine mottling. Tendency to sub-prismatic structurec.
Plastic. 8Slightly friable., Moderately firm.

Brown, finely sandy marl, with a 1little light greenish-
grey mottling. Frequent pale creamy-brown, finely
sendy merl-earth pockets. Sub-prismatic structure,
with brown clay partings. Dull to moderate sheen on
structural units, ™M rm,

Yellowish-brown, finely sandy clay, with vague, pale
sreenish-orey mottling. Frequent black flecks
irregularly distrihuted, Flastic. Slightly friable.
Sub-prismctic structure, with reddish-brown clay
pertings. }Moderate sheen on structural units.

Sharp interface at 7'10". Firm,

Light greenish~to brownish-grey, fine, very sandy
clay, with red-brown mottling, Loderately plastic.
Friable, Sub-prismatic structure., Dull to moderate
sheen on structural units. Very f£irm.



TEST PIT "yt

Sub-contract Ko,: 5053 A20-102(2) Docket: DM 423/61
Hundred: Noarlunga Section: 588 Co-ords: 3299'N & 371'W

R.1. 365.97
Purpose: Detailed examination of upper soil profile, Vacuum 0il
Co. o%l refinery site, Port Stanvac (near O'Sullivan's
Beach

Hirer: Kellogg Overseas Corporation.

Logged by: A.A. S bson,.

Depth:

P T I e s i s PEX-TRN

FROM TO DESCRIPTION

on - 1tov Dark brown, fine, sandy loam. Very frisble.
oderately compact.

1tov - €1'6"; Xunkar horizorn. Thickness variasble. Mainly fine
1'8n to very coarse, irregular concretions, with
interstitial dark to light brown, fine sandy
loam. Partly cemented to sheet kunkar in placese.

1’6"; - Z'11" DPale creamy-brown, finely sandy marl-earth, with
18 - numerous very small kunkar nodules. Very friable.
Moderately compacte.

31w - Ko Light creamy-brown and off-white, irregularly
mottled, finely sandy marl-earth, with occasional
small kunkar nodules. Friable, Very compact.

5ton - Gton Iight tc pale creamy-brown, diffwsely mottled, fine,
very sandy marl, with off-white, earthy lime
pockets. Lew plasticity. Friable. A little red-
brown mottling. Tendency to develop a sub-
prismatic structure. MNoderately soft,

6'on - 7'0" Creamy-brown, finely sandy marl, with a little pale
greenish-grey mottling. Plastic. Occasional smal
off-white, earthy lime pockets. 3ub-prismatiic
structure, with brown clay partings. Dull to
moderate sheen on structural units. Firm.

7'0" - 7'9t"  Red-brown, f inely sandy clay, with light-greenish-
grey vague mottling. Freguent minute black gpecks
plastic. Sub-prismatic structure, with reddish-
brown clay partings. Moderate sheen on structural
units. Firm.

7o - 8ton Reddish~-brown, red-brown and light greenish-grey
mottled, fine, very sandy clay, with scattered
blaclk flecks. Sub=-prismatic structure, with light
oreenish-grey clay partings. Moderate sheen on
structural units. Moderately plastic. Somewhat
friable, Firm.



?'EET IT HP"

proSpy

Sub-contract No.: 5053 A20~102(2) Docket: DM 423/61
Hundred: Noarlunga Section: 587 Co-ords: 2958'N & 3772'Ww

R.L. 275.15

Purpose: Recovery eof spiral flights and auger barrel, Vacuum 0il
Ca. 0il refinery site; Port Stanvac (near O0'Sullivan's
Beach)
Hirer: Kellegg Overseas Corporation.
Logged by: A.A. Gibson
DEPTH 2
FROM TO DESCRIPTION o
o! - g Dark brownish-grey fine leam, with eccasional very
small kunkaer nodules. Friable. Compact.
an él’z") Kunkar horizon. Thickness variable. Mainly mod-
1'8m) erately seft to hard, finely sandy kunkar sheet,
with some included, very small, very hard kunkar
nodules,

(1t21) - §3'6"g Pale creamy-brown to eff-white, finely sandy marl-

(1'8") - (3'a earth, with abundant small kunkar nodules.
Compact, but very friable.

3'6"; - (5'2") Light brown, pale creamy-brown and off-white mottlsd

3'8") - (5'3M) finely sandy marl-earth. Only occsmsionsl swmsll
Zunkar nodulies. rriable. Very commct.

'2"; - £6'2"§ 0ld kunkar horizon. Irregular, shabby kunkar con-
5tz &t 3n retions to nodular kunkar, occurring in material
ranging from finely sandy and nedular marl-earth
to incipient kunksr, Friable in part. Very
cempact.

6o - 8'10" Light brown, pale creamy-brown and off-white,

6! 3" vaguely mottled, finely sandy marl-easrth, with
frequent small, hard kunkar nodules. Seni-
cemented in places. friohle in part. Very compac

8t10t  —  (10'L" )Light broewn and pale creamy-brown to off-white

(13'10") mettled, finely sandy and slightly clayey marl-
earth. Occasional small kunkar nodules. Damp.
Friable. Compact.,.
10'4") - 12'0" Sharp, undulating interface with material abeve.
10'10") Reddish-brown and light greenish-grey mottled,

finely sandy clay, with black specks, merging
downward into light reddish-brown and light
greenish~-grey mottled, fing very sandy clay.
Plastic. Sub-prismatic structure. Dull sheen on
structural units. Moist. Firm.



DEPARTVENT OF MINES
SOUTH AUSTRALIA

PERCUSSION THST BORE NO, 28

Bore Serial No: PD64L7/61 Dockcts DM876/60

:0cation: Co-ordinates 4950'N and 3270'W R,L. at Collar: 287.06

Hundred: Noarlunga Scction: 581 Driller: 4.S8turak
Pla nt: No. 41 Core Diameters LW
Nominal Bore Diameter: 6" Logoed by: L,A.Gibson
Total Depth: 69 ft. Hirer: Vacuum 0il Company,
‘ Ptye Ltde -
Date Commenced: 25.,8.,60 Date complcteds l.9.60
Purpose: Investigntion of foundation conditions at possible tank
farm site, proposed oil refincry site near 0'Sullivan's
Beachs
Penetration
Depth Depth Blows
From To Description From  To p/ft.
0O o'en Brown fine sandy loam. 0 1'o" 12

ote" 1'o¢ Light reddish-brown fine sandy loam

1ot 1t'en Light brown, limey, very fine sandy 1'0" 1te" 14
loam, with abundant snall kunkar
nodules.

1'en 3o Sealed Tube: Light brown snd off- 1'6% 3tom 17
white mottled, finely sandy marl-
earth, with occasional small
kunkar nodules. Dry.

30" Ko As above _Z:o:: g.:o:: | ég.
0] 0
5'0" 6teM Sezled Tube: Brown and light 5'o" 6'6" 2l

reddish~brown, vagucly mottled,
finely sandy and somewhat limey
clay, with freguent earthy lime
pockétss Some hard 1 imey nod-
ules and some fine limestone
grits Dampe.

" 7 ' On 30

1€
(9

6ren  7ton Brown and pale red-brown, irregul-
arly mottled, finely sandy clay.
Brown patches contain dissemin-—
ated fine limestone sande Pale
red-brown patches are very limey.
Damp.

7'aen greM Reddish~brown finely sandy clay, 7o 8to" 22
with a little light greenish- gton g'eh 30
grey mottling =nd numcrous very
dark flecks. Sub~prismatic
structurc. Moist,.



Bore No. 28 (cont.)

Depth
From To
8!6!! 1O?On
10! 12!
12? 1316"
13!61! 151012
15! 18'6"
1876" 20?0"
20! 22!
22'  23'3H
23!3" 23167?
23!69! 25!
25'011 27!
27" 29!
29' 36!
36!0" LI—O,

Description

Sealed Tube: As above

Red~brown finely sandy clay with
occasional light greenish-grey
and yellow=brown mottling.
Prismatie structure. Moderate
sheen on structural units.
Sand content increasing with
depthes Molst. Firm.

Brick red, red-brown, brown, brown-
ish~-yellow and light yellowish~
grey, vaguely mottled, very sandy
claye Moiste -

Sealed Tube: As sbove

Brick red, deep red, pale yellowish-15'

grey and yellow-brown mottled,
slightly clayey fine sande. !MNod-
erately compacte Moiste.

Sealed Tube: As above

As above

Pale yellowish-grey, slightly
clayey, fine sand, with some
coarse, dark brown patches and
a little yellow=brown mottling.
Modsrately ~—ompacts Molst.

Light greenish-grey, finely sandy
clay with some yellowish~brown
and reddish brown motitling,
Frequent very thin brown streaks.
Sub~-prismatic structure. Some
irregular fissuring. Firm. Moist.

sealed Tube: As above

As above

Deep red, yellow-brown, pale

yellowlsh-grey and brown, coarsely28!

mottled, very silty and f£inely
sandy claye Hirm. Moist.

Pale yellowish to greenish-grey,
clayey silt and fine sand, with
red-brown, brick red and yellow-
brown mottling. Clay content
decreases rapldly with depth,
becoming negligible below 340"
Compact, damp.

Pale yellowish-grey, yellow-brown
and brick red mottled, very fine
soft sandstones Very firme Damp.

Penetration
Depth Blows
From To p/fte
gtot 10" 25
10" 11! 30
11! 12! 25
12 13! 20
131 13?6" 20
1316 15! 20
16! 25
16! 17! 22
17! 18! 20
18! 18'6" 22
18'6H 20! 25
20! 22! 25
22! 231! 30
23" 23'6" 30
23!6" 251 23
251 26! 27
26" 27! 28
27! 28" 31
29! 30
29' 31 32
31! 32! L2
32! 33! 1,8
33" 35" 50
35" 36" 54
36! 37! 55
37! ,38' 56
38! 39" 55
39! Lo'* 58



B ore 28 (cont)

Depth
From To
36! Lo'!
Lo! L2t
Lot u3'6"
&3161! L,‘590"
ust  50°
50? 53!6"
53?6" 55!
55" 57!
57? 63!6“
63!6" 651
65' 69!

Degeription

Pale yellowish-grey, yellow-brown
and brick red mottled, very fine
soft sandstone very firm. Damnpe

Pale greenish-grey, finely sandy
clay with fine yellow=brown mott—
ling. Sand content increasing
gradually with depth.

Pale greenish-grey, finely sandy
clay, with red-brown mottling.
Firme Moiste

Segaled Tubes As above

Pale greenish-grey to pale grey
clayey silt and fine sand with
some fine, yellow=brown mottling.
Firm. Molist.

Pale to light greenish-grey, very
silty =and finely sandy clay with
red-brown and yellow-brown mot-
tling. Firm. Moist.

Sealed Tube: As above

As above

Completely decomposed slate. Dome—
inantly light greenish-grey silty
clay with some yellow-brown mot-
tling and numerocus deep rel and
brick red, finely sandy stresks
and patches. HFirme Moist.

Sealsd Tuve:s 4As above

As above

END OF BORE

Penetration
~Lepth
From To
36! 37!
37! 38"
38" 39"
39! Lo!
L'-O' Ll—l'
Ll-l, uzf
ne! L3!
L‘-.B' }4316"

L'_316H L"51
L5 46"
u61 u8!
8! 4o'!
Lo’ 50"
50" 51!
51! 52!
521 53!6"
531 GH 551
551 56!
56" 57"
57! 60"
60! 61!
61! 62!
62! 63"
63' 63’6"
63'6" 651
65! 67!
67' 68"
58" 59"

Blows

"3; 2 Tte

30
37

29
36

39
L1

34

38
L0

Lo
39
Lo
37
36
31
35

36



DEPARTMENT COF MINES
SOUTH AUSTRALILA

PERCUSSION TEST BORE N0e 29

Bore Serial No: PD680/61 Docket: DM 876/60
Location: Cc—ordinates L210'N & L210'W R.L. at Collar: 271.24L
Hundred: Noarlunga Section: 586 Driller: &4, 3tursk

Hirer:
Plant:

Nominal Bore Diameter: 6%

Vacuum Oil Company, Pty.Ltd.

Noe. 41

Core Diameter:

Total Depth:

Date Commenced: 1le9e60

75 Tt

Purpose:

Logged bys Ae e Gibson

L]_‘.‘!

Date Completed: 5.9.60

Investigation of foundation conditions at possible tank
farm site, proposed oil refinery site, near 0'Sullivan's
Beachs

Depth

From

1!0!9

116"

3!09!

5!0!7

6!6!!
8'0"

8!6"

1!0"

1'6"

3?0"

510!!

6!6"

8!0!9
816!?

10'

Penetration

Depth
Degeription From To

Reddish~brown, fine sandy loam. 0
Damps Compact,

Coarse, irregular, hard kunkar nod- 1'o"
ules with interstitial red-brown
and brown losme. Compacts Dampe

Sealed Tube: Light brown silty and 1'6Y
very tinely sandy marl-earth, with
cceasional small kunkar nodules.
Slightly dampe

Light redlish-~brown, finely sandy 3
marl-carth with occasional pale 4!
creamy-brown, very limey pockets

and freguent small kunkar nod-
uless. Compact, but frisble.
Slightly dampe

ot

Sealed Tube: Light brown, finely 5'

sandy msrl-earth, with frequent
pockets of off-white earthy lime.
Frequent very small kunkar nod-
ulese Firme Damp. Friaoble.

As above 616"

Light brown and brown, vaguely 8!
mottled, finely sandy marl, with
freguent small earthy lime pock—
ets and occasional light grey
mottlinge Firm. Dampe

galaed Tube: Upper part probably 8'6"

marl 2s above, lower part very
sandy clay as below.

l!

1!6"

3!0"

6!699

8?

8!6" ,

10!

Blows
P/Tte

30

L2

14

17
17

15

20
22

16



Bore No. 29 (cont.)

Depth
Prom To

10" 13'6"

13'6" 15!

15! 18!6”
18'6" 20"
20" 22!
22! 33"
33" 35!
35" 38!
38! ,34_119!!

Ll'l'9“ LI.L.L'6"

LLTE! L5ten

L5TE" L7
b7t 50!

Description

Red-brown,brown and ycllow-brown,
irregularly mottled, finec, very
sandy clay, with a 1little pale
greenish-grey claye. Becoming
more clayey with dcepthe Firm
moiste

Sealed Tube: Upper part sandy

clay as above, lower part clayey
san® as belov.

Brown, brick red, pale grey =ani
brownish~yellow, irregularly
mottled, clayey fine sandi.
Slightly friable. FPFirm. Moist.

Sealed Tune: As above, but pale
grey to pale yellowlsh-grey
colours becoming dominant. Clay
content Accreasing gradually.
Firm. Molst.

As above

Pale yellowish-~grey to pale grey,
slightly clayey fine sani, with
coarse, lrregular, ycllow-brown
and brick red mottling. Dampe
Very firm. Becoming drier and
firmer with “epth.

As above, but mecist an? friable.

Brick red, yellow-brown and pale
grey, coarsely mottled, slightly
clayey fine sanil, Very firm.
Dampe

Pale yellowish-grey to pale grey,
fine to medium graine’ sand.
Slightly clayey. Occasional
brownish-yellow and brick red
coarss patches. Very compacte
Dampo

Pale greenish-grey, finely sandy
clay, with a little fine,
brownish~yellow and sparse red-—
brown mottling. Occasional very

fine brown streaks. Firme Moigt.

As above, but becoming very sandy,
the sand being fine grained.

caled Tube: As above.

Pale grey to pale greenish-grey,
slightly clayey, fine sand with
deep red and sparse yellow-brown
mottling, Slightly dampe. Very
firm.

Penetration

Depth Blows
Fr om To p/fte
10 11! 22
11! 12! 21
12! 13! 22
13" 13'6n 18
13'6M 151 18
151 16! 20
16" 17! 22
17! 18!6!1 25
18'6M 20" 20
20" 22! 22
22! 23! 23
23! 2L’ 29
oLt 281 31
281 291! 32
29! 30" 35
30" 32! 3L
32! 33! 35
33" 34t 35
3Lt 35! 34
357 361 34
36' 37! 36
37! 38" 35
3867 39! 35
39! ho'! 37
Lo! L1’ 36
L1t L2' 33
L2’ u3' 32
L3! ! 31
nh! u5'! 31
L5! us'e" 32
u5ter L7 27
b7' o u8' 32
nst o Lg' 33
Lo 50! L5,




Bore No. 29 (cont.)

Depth
Irom To.
501 53!6"
5316" 59!9"
59'9" 61!6“
61'6" 62!
62! 71!
7Lt 75

Penetration
Description Depth Blows
From To p/ft.

Pale greenish grey fine sand, 50! 51! 33
slightly clayey, with sparse 51! 52! 36
brownish-yellow mottling. 52! 53! 35
Moist. Compact, but easily
friable.

Light greenish-grey, slightly 53! 55! 33
sandy clay, with deep red and 55! 57! 32
a little brown mottling. Firm, 57 59 33
Moista - 59! 60" 36

As above, but with abundant quartz 60! 61" Lo
gravel,

Light greenish-grey, deep red and 61! 62" L2
yellow-brown mottled, finely sandy
clay, with frequent very small
slate and gquartzite fragments.

Very firm. Moist.

Completely decomposed slate. Dom- 562! 66" L1
inantly pale greenish-grey and 66! 67" e
deep red streaked and mottled 67! 68! 39
very silty clay, showing relic 68? 69! L1
bedding nearly vertical., Unctuous 69' 71! Lo
feels Moist, but very firm.

Brown, deeply weathered slate. 71! 73! L1
Damp, Very firm to stiff, 73" 7Lt L2
Friable, Th! 751 L1

END OF BORE



PERCUSSION TEST BORE NQ 30

Bore Serial No. PD 691/61
Tecation: Oo-ordinates 3750'N & 4210'W
H4, Noarlungs Section 586

Plant: Noe U1

Nominal Bere Diameter: 6"
Date Commenced: 5.9. 60
Total Depth: 71 feet

Driller: A.

Docket: DM 876/60

R.Le &1 Collar 271.04L
Hirer: Vacuum Oil

Company Pty. Ltd.
Sturak
Core Diameter v
Date Completed 7.9460
Logged bys: A.A., Gibsen

Purpose: Investigation of foundation conditions at possible tank
farm site proposed oil refinery site, near O'Sullivan's
Beach,
Penetration L
Depth Blows
Depth

Froﬁ"Jl~'To From To p/ fo

oV - o2y Fine brown loam

oraY - 116" Pale creamy brown and light brown O-1 20
vaguely mottled, incipient 1-116" 22
kunkara

116" « 3toM Sealed Tube: As above 1te"-3' 19

3! - 5! As above 3ty 20

Lt-5" 22

5! - 6la4 Sealed Tube: As above 5'-6'6" 23

616" - 8? Reddish-~brown, very sandy marl- 61617 20
sarth, with frequent coarse, 7'-8" 21
semi-cemented pockets of off=-
white earthy lime. Firm moist.

8! - gt Yellowish to reddish-brown very 8-8'16M 18
sandy clay with light greenish
grey mottling., Firm. Moist. ,

8tev -~ 10" Sealed Tube: Upper part as above 8'6"-10' 20
merging to sandy clay as belowe.

10 - 121 Red-brown and light greenish-grey 10-11 2l
finely mettled, finely sandy 1112 2h
clay, with some thin brown
streaks., Sub-~prismatic structure.

Firm. Moist.

12' - 136" Deep red, pale greenish-grey red- 12-13' 23
brown and grey-brown irregular 13-13'6" 20
mottled, finely sandy clay.

Occasional very thin brown
gstreaks., Sub-prismatic structure.
FPirm, molgt.
136"~ 15¢ Sealed Tube: Upper part as above  13'6"-15' 21

lower part very sandy clay as
below.



Bore No 30 Continued

Penetration Bléws

oo Depth - FroRepth 7o Do fta

15' = 186" pale yellowish-grey fine, very 15' = 17! 25
sandy clay, with yellow=brown 17! -~ 18! 28
and grey-brown mottling. Very 18' - 18'6" 30
firme Moist.

186" - 20" Sealed Tubes: Upper part as 186"~ 20! 2l
above, lower part as below.

20! - 22'6" Light greenish-grey, finely 20! - 22! 28
sandy clay with yellow brown 22" = 23! 30
and sparge red-brown mottling.

Developing small fine sand and
silt pockets at base, Very firms
Moi Stg

226" - 28! Pale yellowish-grey, slightly 23 =~ 24' 29
elayey fine sand, with brick 24 = 25' 31
red and yellow-brown mottling 25 - 27 32
Clay content decreases with 27 - 28 3L
depths Very compact Molste

28' - 38" As above, but medium grained 28 - 29 35

29 - 30 34
30 - 36! 36
36 - 37! 37
37 - 38° 38

38" - u2! Pale greenish-grey silty and 38 - 39! 35
slightly sandy clay with 39 - U1 3
sparse yellow-brown and brown-Ui - L2 33
ish yellow mottling., A few
very fine, purplish-brown
streaks, Very firme Moiste

yot - 50! Pale yellowish-grey slightly h2 - 43! 32
clayey, fine to medium 43 - Lyt 3L
grained sand, with occas- by - 45 35
ional coarse brick red and s - 47t 36
yellow brown patches.s Very L7 - 49 37
firm, Moist. L9 -~ 50 36

50' - 53t6H Pale greenish~grey, slightly 50 = 51! 33
sandy clay, with yellow 51 ~ 53! 31
brown and deep-red mottling 53 -~ 53'6" 38
Sand content increasing grad-
ually with depthe Occasional
small Ffissures, Very firms. Moist.

53'6" — 551 Sealed Tube: As above, merging 53'6" - 55' 25
t o=

55" - 581 Pale to light greenish-grey, 55! ~ 57! 3z
finely sandy clay with deep 57 = 581 332
red and sparse yellow-brown
mottling. Very firm. Moist.

58! - 586" Pale brown, slightly clayey, 58 ~ 59! 32

fine sand, with diffuse, brick
red mottling. Very firme Moiste



Bore No 30 Continued

Penetration
Depth Description nggth To B%?Wgt.

From To Feet.

586" ~ 67" Decomposed slate. Pale grey . 59 - 61! 3L
silty clay with deep red . 61 - H2 33
streaks in places and sparse 62 - 63 3L
yellow browvn mottling. Relic 63 - 64 33
bedding with near vertical 6L - 65! 35
dip evident. Occesional small, 65 - 67 34
hard residusl fragments. Very,
firm, Moist.

67! - 71 Decomposed te strongly weatheredb? - 68 33
slate. Pale grey, brown and 68 - 70 35
deep red, streaked and. mott- 70 - 71 34

led silty clay, with numsr-
ous harder residual weathered
slate fragments, mainly purp-
lish brown in colour and in-
creasing in abundanee with
depthe Very firme Iiolst,

END OF BORE



PERCUSSION TEST BORE NO 31

Bore Serial PD 692/61 Docket DM 876/60
Tocation:  Co-ordinates 2970'N & L675'W Re L, a8t _Collar: 256,92

Hde Noarlunga
Plant No: i1

Section 587 Eirer: Vacuum 0il
Company Pty. Ltde,
Driller A. Sturak

Nominal Bore Diameter: 6" Core Diameter: 4
Logged Bx: A. Ae G‘ibs.n

Total Depth:

Purpese: Investigation of foundation conditions at possible
tank farm °1te,prop08cd oll refinery site near
O0'Sullivan's Beach.

Penetration Blow;
Depth Depth Pe I

From To Description From To

0 - gn Dark reddish~brown fine sandy loam 0 -1 4 1t
Moist and moderately soft.

g" - 1! Red brown and dark red brown finely
mottled, finely sandy clay. Firmm
Molist,

it - 1'6"  Light red-brown and pale creamy 1 =~ 1te 1¢
brown mottled, finely sandy
incipient kanhar with some harder
flaky kunkar patches. Firm but
friable. Hoist,.

1'6" -~ 3! Sealed Tuybe: Light greyish-brown 1'6"=31" 2(
incipisnt kunksr. Very firm. Moist
Moderately friable.

3" - 51 Light greyish-brown to light reddish 3' « 4! 1:¢
brown fine very sandy marl earth, L - 5! 18
with some pale creamy-brown mott-
linge Occasional very small, hard
limey nodules. Moist. ”odorately softe

5 -  g'6" Sealed Tube: As above 5 - pte? 18

616" - 7! As sbove, but becoming clayey 6ot~ 7! 1€

7' - 8! Reddish brown and off white mottlea 7' -~ 8! 18
finely sandy marl, Moist. Soft

8! - SRNH Red-brown finely sandy clay with 8' - 8ten 12
light greenish grey mottling and
frequent thin orown streaks.

Prismatic structure. Bright sheen
on structural units. Moderately
soft and moist,.

g% - 10! Sealed Tube: As sbove, but becoming 8'6" - 10! 22
firmer,

10' =~ 13'6" Light greenish-grey, light red-brown 10' =11 15

red brewn and light yellow brown 11 -12! 15
mottled finely sandy clay, with 12 -13! 16
some irregular thin brown streaks 13 ~13'6" 16

Sub prismatic struecture. Moder-
ately Tirm. ¥oizt,



Bore No. 31 Continued
Penetration Blows
Depth Description From To Pe Tt.
From To Depth
13160~ 15" Sealed Tube: As Above. 13'6"-15" 22
15" ~ 16! As above, but light greenish-grey 15 16" 15
colour becoming dominant.
16' ~ 18'6" Light greenish-grey, finely sandy 16' 17! 15
clay, with deep red mottling, Sand 17 -18! 15
content and mottling increasing with 18' -18'6" 14
depthe Firm. Moist. Herging to--
18'6%"~ 20! Sealed Tube: Pale yellowish-grey 18'6"-20" 23
clayey fine sand to sasndy clay, with
deep red and some yellow-brown mottling.
Firm Moiste
20' ~ 23'6" Pale yellowish-grey, slightly clayey *© 20' =21 22
fine sand, with deep red and yellow 21' -22' 23
brown mottling. Deep red patches are 22 =23 32
highly ferruginous. Very firm. Moist. 23' =23'6" U4l
23'6"- 25! Sealed Tube: As above 2316M-25" 28
25' - 27! As above, but becoming firmer and 25" - 267 31
drier with depth. 26' - 27! 32
27' - 30! Deep red, pale greenish-grey and 27! ~ 28! 32
pale yellowish-grey mottled, fine, 28" —- 29! 32
very sandy clay, with some fine 29' ~ 30! 31
yellow-brown mottlings. Sand, content
increasing with depths Very firm.
folste.
30" - uut Pale yellowish-grey to off-white, 30' - 33! 33
slightly clayey fine sand, with 33' - 34" 35
coarse, irregular, deep red, yellow- 34' - 37° 33
brown and brick red mottling. Becom—- 37' - 39! 3l
ing coarser grained in the last 2ft, 39' - L4O! 33
Very firm moiste not - Lt 35
L' - U5'e" Light greenish-grey, finely sandy Lh' - 45! 34
clay with deep red mottling in upper L5!' - L5'6" 32
part, becoming yellow brown and brown
lower, Oceasional sub-rounded quartz
grit fragmentse. Very firm. Moist.
h5'6M- 47! Sealed Tube: As above Lten_ 7" 20
47' - L9 As sbove L7t -49! 30
b9t - 50! Nearly completely decomposed slate. ho'! =50 31

Pale purplish-grey, purplish-brown &
yellow brown, streaked and mottled
silty clay, with some residual weath-
ered slate fragments, Relic bedding
evident. IFirm. Hoiste



Bore No 31 Continued

Penetration Blol

Depth Description " Depih Pe
From To From To
50! - 67! Purplish-brown, strongly weathered 50' - 51 :
slatees Clay development not 511 - 53! 3(
very advanced. Mainly resembles 53' - 56! :
very composed, slightly clayey 56' - 58° 3
fine silt beds with a near 58" - 61" :
vertical dipe Very firm 61! - 67! 3.
Moiste ‘

END OF HOLE




DEPARTMENT OF MINES
SOUTH AUSTRALIA

DPERCUSSION TEST BORE NO. 32

BORE SERIAL NO: PD 693/61 DOCKET: DM 876/60

T,OCATION: Co-ordinates 2550'N & 4410'W R,L, AT COLLAR: 260495

HUNDRED: Noarlunga SECTION: 587 DRILLER: A.Sturak

HIRER: Vacuum Oil Company, Ptye

PLANT: No. 41 LOGGED BY: A.4,Gibson
NOMINAL BORE DIAMETER: 6! CORE DIAMETER: LM
DATE COMMENCED: 9e9e60 | DATE COMPLETED: 14.9.60

PURPOSE: Investigation of foundation conditions at possible tank
farm site, proposed oil refinery site, near C'Sullivan'g

Beach.
Depth Penetration
=ZR5l o e 3 Bepth Blow:
From To Degeription From — To p/ft.
0 1to" Dark brown to dark reddish-brown o 1 15
fine loam. Compact, Moist.
1'o" 1teM Hard to moderately soft, off-white 1! 1'6" 1L
and light brown sandy kunkar, with
pockets of dark brown loam. Com-
pact. Moist,
1ren 3'o" Sealed Tube: Light brown, fine, et 3'o" 12

very sandy marl-earth, with some
pale brown mottling. Occasional
small hard kunkar nodules. Compact
but friasble. Damp.

3o Ltov As sbove 3om Lto" 14

nto" 5'o" Pale creamy brown, finely sandy marl 4'O" 5'0" 14
. . earth, with off-white and light

brown mottlings. Freguent fine to

coarse, hard, irregular kunkar

nodules. Compact, but friable.

Dampe

oM 66! Sealed Tubed As above 5ton 66" 15
1} 7!0" 1“_

6
On 8 1 O" 9
ot 8'e" 12

61G6n  7rtoM As above, but nodules decreasing

6
7'o" 8t3H Reddish-brown and pale creamy-brown 7'
mottled, finely sandy marl, with 8!
occasional very small, hard,limey
noduless Moist.s Soft.

g3 gren Red-brown and light greenish-grey
finely mottled, very sandy clay
with occasional brown streakse
Sub-prismatic structure. Firm
Moist,

8ot 10'ov Sealed Tube: As above 8ttt 10" 20

10' 13'6" As above, but sand content increas-  10' 13' 22
ing with depth. 13! 13'6" 24



Depth
From Lo
13!6" 159011
15?0" 18!6“
18!6" 20'0“
20'0" 22!0"
22'o" 23161
23!6" 25!
25101! 30’0"
3090H 31'01!
31!0" 3316“
33!6" 357051
‘3510" 14.3'6"
43'6"  L5toM
L5* L7t
L7'O" b9 'on
)4_9!0" 51!10"

-2 -

Depth Blow
Description From To p/ft

Sesled Tube: As above 13'6"  15' 23

Light greenish-grey, slightly sandy 15' 17! 17
clay, with some red-brown, dark 17! 18' 18
red and yellow-brown mottling.

Occasional thin purplish-brown 18" 18'6" 20
streaks. Sub-prismatic structure.
Occasional fissuring. Firm. Moist.

Sealed Tube: As above, but becoming 18'6" 20' 20
very sandy and mottling increasinge.

Pale yellowish-grey, clayey, fine to 20" 21' 20
medium grained sand, with deep red, 21' 22! 22
brick red and yellow-brown mottling.

Clay content decreasing with depth.
Firm. Moist,

Pale yellowish~-grey, slightly clayey 22° 23! 24
fine sand, with sparse pink, browm 23' 23'6" 26
and browvnish-yellow mottling. Firm
Moiste

Sealed Tubes: As above ' 23t o5t 26

Pale yellowish-grey,slightly clayey 25' 26" 2l
fine sand, with coarse, deep red - 26' 28" 29
and yellow-brown mottling. Very 28! 30! 31
firm. Dampe.

Pale brownish-grey, siightly clayey  30' 31t 32
fine sand, with a little brown
mottling. Firm. Moist.

Light greenish-grey, finely sandy 31! 32! 33
clay, with some coarse, dark red 32! 33! 32

and yellow-brown mottling. Firm. 33 33'6" 40
Moiste.

Sealed Tube: As above 33'6" 35' 28

Light greenish-grey, finely sandy 351 37' 31
clay with sparse yellow-brown and  37' 38! 32
deep red mottling. Becoming very  38' Lo! 3C
sandy with depth. Firm. Moist. Lo! L1t 31

L1t L3! 32
L3' L3'6" 30
Sealed Tube: As above, but very sandy L3'6" L5' 27
As above L5t L6! 31
L6! L7' 33

Pale grey, slightly clayey fine sand, 47' L8 33
with occasional coarse, dark red, L48' ho'! 32
ferruginous patchess GCompact.Moist.

Light greenish-grey finely sandy clay 49! 50" 34
with some fine yellow-brown mottling50’ 51! 33
Some coarse, dark red, ferruginous 51° 52" 25

patches.s Pirm. Molst. Softer at
base.



52'2"

61'o"

Desgcription

Pale yellowish~grey and deen red
mottled, slightly clayey, medium
grained sand. Molst.

Decomposed slate, moist and moder-

ately firm, becoming gradually
firmer with devpth.

END OF BORE

Depth
From To
52" 54"
54" 55!
55! 57"
57! 58!
58! 59°
591 60!
60! 61!

Bl ows
E/ft.

3L
32
33
31
30
31
32



Bore Serial Ne:

Location: GCo-ordinates 16028 & 4872 'y
fds Noarlunga

PERCUSSION TEST BORE NOa 33

PD 698/61 Docket D. Mo

876/60

R/L, at Collar: 278.63
Seation 602

Plant No: 4 Drilier: Ae. Sturak
Nominal Rore Diameter: 6% Core Diameters LY

rer: Vacuum Company Pty. Ltde, Date Completed: 1649+ 60
Commenced: 1le9.60 Logged by: A. Gibson

Purpose: Investigation of foundation conditions at possible tank farm

site, proposed oil refinery site near 0'Sullivan's Beach

Penetration Blows

Depth th t
From To Description FrogepTo P It
0 - 1te" Light brown soft kunkar, with pockets O - 1 24
of dark brown loam and some harder 1! 116" 26
patches. Firme Damp.

116" - 3¢ Sealed Tube: As above 116"~ 3! 12

3' - 5 Light reddish-brown and pale. creamy- 3' - L' 13
brown mottled, finely sandy marl-
earth, with occasional small kunkar 4' ~ 5' 12
nodules Compact, Molsta

5' - 6'G" Sealed Tube: As above but kunkar 5' ~ 6'6" 16
nodules increasing in number

6'6" - 7' As above, but with numerous very 6'6'~ 7! 32
small kumkar nodules.

7! - 8 Pale greenish-grey, finely sandy marl 7' - 8! 15
with some reddish-brown patches and
a little grey-brown mottling. Moder-
ately firm. Mocist.

8' - 8'gv Reddish-brown pale greenish-grey and 8' - 8'6" 16
grey-brown mottled, finely sandy and
somewhat limey clay, with off-white,
very limey pockets and ccoasional small
hard limey nodul.es Moderately soft.
Moiste

8'6" - 10 3ealed Tube: Pale red-brown, pale 8'6"= 10! 16
grey and pale greenishe-grey mottled,
finely sandy marl, with numerous
reddish~bro'n pockets. Moderately soft,
Moist *

10' - 13! As above but red-brown colour becom 10 - 11! 10
ing dominant and clay content in- 11 - 12! 10
creasing, lime decreasimg. Soft. 12 ~ 13! 10
Very moistes

13' - 13'6" Red-brown and light greenish-grey 13 -~ 1316" 12
mottled, fine, very sandy clay with
numerous minute black spackse
Moderatcly soft. Moiste

136" - 15! caled Tube: As asbove but becoming 13161151 10

S

firmer,




with depthe Very firm. Moist.

53!6"

Penetrati o Bloy
Depth Depth Pe fte

From To Decseription From To

15! 17! Red-brown, brick red and light green- 15! - 16! 14
ish grey mottled, fine, very sandy 16 - 17" 18
clay. Sand content increasing with
depth and light greenish-grey mottles
diminishing. Moist. Moderately firm.

17" - 18'6"  Bright red, red brown and pale greenisht7' - 18! 14
grey irregularly mottled, clayey fine 18! - 1816" 1€
to medium grained sand. Developing some
grey, grey-brown and ysllow brown mobtt—
ling with depth. Moderately firm. Moist.

18'6" - 20! Sealed Tube: Pale yellowish-grey clayey 18'6" -20' 2l
fine to medium grained sand, with brick
red, yellow-brown and brown mottling.

FPirm, Moiste.

20' - 22 As Above 207 - 22f 2z
22t o o3¢ Pale yellowish~grey, brick red, yellow 22' - 23! 27
| brown and brown, coarsely and irregularly

mottled, slightly clayey, fine to medium
grained sand. Compact -Moist,

23' - 23'6" Pale yellow-ish grey slightly clayey 23" - 23'6" 28
fine to medium grained sand with occe
asional brown mottling. Compact Moist,

23'6" 25' ' S aled Tube: As asbove 23'6"- 25' 30

25! ~- 28'3"  As above, but with deep red and yellow 25' - 27! 28

4 brown mottling. 27' - 28' 30

28'3" - 33'6"  Pale greenish-grey, very silty and 28' -~ 29' 29
finely sandy clay, with some diffuse 29! - 34! 30
red-brovm mottling. Occasional thin 3 - 32! 31
dark brown sireaks. Sub-prismastic struc32 -~ 33 32
ture. Clay content decreasing with 33" ~ 33'6" 36
depth. Very. firm. HMoist,

33'6" - 35°¢ Sealed Tube: Pale yellowish to green- 33'67- 35! 28
ish-grey, slightly clayey fine sand
and silt with some dark red and yellow
brown mottling. Very firm. Moist.

35' - 37¢ As above, but mottling coarse 35' - 37' 3

37" -~ 43! Light greenish-grey silty and finely 37! - 39' 32
sandy clay with some fine yellow-brown 39! - L0 33
and sparse red- brown mottling. Very L4O = 42' 30
firm. Yoist, L2' - 43! 33

43t - L3'6" Ppale greenish-grey, somewhat clayey L3' — L3'6" 34
silt and fine sand, with some light
greenlsh-grey snd spsrse yellow brown
mottling, Very firm Moist.

L3'e" 45"  Sealed Tube: As above but with dark red L3'6"-L5! 30
mottling.

b5 - 46! As above Ls' ~ L6t 33
16! - 53'6" Light greenish-grey, fins, very sandy & U6' — 48! 33

silty clay, with some dark red, ug' - 50' 32
yellow=brown, and purplish-brown mottl-50!' - 53! 33
ing. Clay content gradually inecreasing 53" 38



Penetration Blo
Depth pe T
From To Description From To

-

53'6" - 55! Sealed Tube Light greenish-grey finely 53'6" -~ 55!
sandy and somewhat silty clay. Some
yellow=-brown "and sparse red-bkown
mottlinge Occasional fissures. Very
firms ioiste

551 - 63'6" As above 551 - 60"
60' - 63!

| 63! — 63'6"
63'6" -~ 651 Sealed Tube: As above 63161651
65" - 72! Light greenish-grey very sandy clay with 65' =67!

light red, red-brown and yellow brown 67' =68'
mottling, pregnancy of mottling decrea- 68' -69'

sing with depthe Numerous decomposed 69! =70'
slate fragments and frequent, well 70' -~ 71!
rounded and fine gravel fragments 71t & 72!

(mostly quartz) Very firm. Moist.
Becomes very moist and softer from
69t to 71! ~

72! - 73'6" As above but with occasional coarse, 72t - 73!
decomposed limestone patches

736" 8 74! Slightly weathered slightly sandy 73t - 74!
fossiliferous limestone (Pliocene)

END OF HOLE
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