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DEPARTMENT OF MINES AND ENERGY
SOUTH AUSTRALIA

Rept. Bk. No. 84/10
D.M.E. No. 393/81
Disk No. 55

TORRENS ISLAND SAND RESOURCE.,
SEC 453, HD. PORT ADELAIDE,
CO. ADELAIDE

ABSTRACT

Fine white sand of Holocene age
comprising storm-wash beach dunes of Saint
Kilda Formation and aeolian Semaphore Sand
overlies clayey estuarine sediments on Torrens
Island.

The deposit is worked by Mr. H.G. Oke for
filling sand, mainly to backfill SAGASCO.
pipeline trenches. A total of 197 216 tonnes
were mined from January 1967 to December 1983
from workings which extend over 8.4 ha.

Torrens Island sand is ideally suited for
replenishment of metropolitan beaches. .
Alternative sources either require treatment
or are 80 km from Adelaide.

With beneficiation, sand suitable for
either manufacture of clear or amber glass or
foundry sand with AFS fineness of 51-56 could
be produced from the deposit.

Land is freehold owned by ETSA within the
800 m coastal zone.

Based on 110 machine auger drill holes,
reserves of 835 000 tonnes are indicated above

» normal high tide level at 1 m AHD. Additional
inferred reserves above 1 m AHD total 270 000
tonnes.

INTRODUCTION

Investigation of the sand resource on Torrens Island was
initiated by the application for renewal of Extractive Mineral
Lease (EML) 3370 in 1981, The only area available for mining is
that corresponding to EML 3370 and in 1981, sand reserves had
been almost exhausted.



The potential of Torrens Island as a source of filling sand
was recognised in 1961 when the first claim was pegged - before
construction of the Electricity Trust of South Australia (ETSA)
power station which was commissioned in 1967, At that time,
filling sand for use in the northern and western metropolitan
area was mined from coastal dunes along the metropolitan
foreshore from Grange to Largs Bay. These sources are now either
worked out or no longer available for mining. '

This report presents drilling data and assesses additional
uses of Torrens Island sand - for glass manufacture, foundry
purposes and beach replenishment. Proximity to Adelaide markets
has ensured keen demand for the sand.

Previous investigations have involved site foundation
testing at the Torrens Island Power Station with five holes to a
maximum depth of 45.7 m (Firman, 1962) and well discharge testing
of a well, 111.56 m deep, at the Quarantine Station (Barnett,
1975).

LOCATION, ACCESS & TOPOGRAPHY

Torrens Island consists of sections 453, 467 and 1029-1031
hundred Port Adelaide, county Adelaide (Fig. 1) which are all
excluded from the City of Port Adelaide, City of Salisbury and
Metropolitan Planning Area. The auger drilling program is
confined to section 453 which is the amalgamation of former
sections 866-883 inclusive.

Torrens Island is located east of Lefevre Peninsula and
Outer Harbor, and forms the eastern bank to Lipson Reach, part of
Port Adelaide River (Fig. 1). The Quarantine Station is located
on section 1030 whereas the ETSA Torrens Island Power Station is
located within section 453 on the southern shore of the island
(Frontispiece). Sole vehicular access 1is via the causeway
constructed for the power station. Permission for access is
required from ETSA, A sealed road past the power station to the
Quarantine Station provides all-weather access. An ETSA
transmission line parallels the road through the area
investigated and crosses Lipson Reach to Osborne Power Station.

Most of Torrens Island consists of low tidal mud flats with
samphire and mangroves which are inundated at high tide



(Fig. 2). Aeolian sand dunes to a maximum elevation of 5.7 m AHD
have formed from a 1-2 m thick sand sheet along western portions
of the 1island - particularly near the power station and
Quarantine Station (Fig. 2 and Plates 1 & 2). Most of the sand
sheet has hummocky topography with elevations of 2-3.5 m AHD
compared to tidal mud flats at about 1 m AHD, Aeolian dunes and
sand sheet form the sand resource.

Worked out areas in and around EML 3370 have been levelled
after backfilling with clay and rubble to produce flat areas of
limited regrowth and with elevations of 1.6~2,3 m AHD (Plates 3 &
4). Two portions of the investigated area have been used as mud
dumping grounds by ETSA and have distinctly hummocky topography
dependant upon truck dumping patterns (Fig. 2).

LAND AND MINERAL TENURE

Mining tenements on Torrens Island date back to 1961; the
power station was commissioned in 1967. All tenements have been
held by Mr. H.G. Oke; tenement history is listed chronologically
in Table 1. :

TABLE 1
MINING TENEMENTS - TORRENS ISLAND
Date Comment
8 Oct 1961 Registration of MC 3619 of 16 ha; comprising

about 65% of sections 872-879 inclusive (now

forming part of sec 453) - see Fig. 1. Area

depicted on Fig. 1 is of former sections 872-

879; exact location of MC3619 within that area
o is unknown.

19 Oct 1961 All of Torrens Island reserved from provisions
of the Mining Act, excluding 1land under the
care, control and management of the Commonwealth
of Australia.

25 Oct 1961 Labour conditions on MC 3619 suspended for one
month,
18 Dec 1961 H.G. Oke plainted by ETSA (Plaint No. 495) on

the grounds of:

- non—compliadce with labour conditions

- no evidence of marks from pegs indicating
directions of boundary lines.



9 Jan 1962 Mr., Oke, in a signed affidavit, admitted failure
to comply with the regulations as alleged in the
plaint, and consented to forfeiture.

18 Jan 1962 - Warden's Court judgement ordering forfeiture.
13 Feb 1962 MC 3619 cancelled.

1962 Freehold title of the southern portion of

' Torrens Island (sec 453, hd Port Adelaide)

vested in ETSA by the ETSA Act 31/1962. '

Dec 1966 S.A. Dept. of Mines approached by Mr. Oke to
make an area available for mining.

16 Mar 1967 Alteration of proclamation of 19 Oct 1961, to

allow an area of 4 ha to be available for

mining.
29 Mar 1967 Registration of MC 5091
1 April 1967 MC 5091 converted to EML 3370 for three years

with options to renew,

19 April 1973 Proclamation defining the 800 m coastal zone
reserved from Parts IV to VIII of the Mining
Act.

With renewals for two and three year periods since 1967, EML .
3370 is due to expire on 31 March 1984,

Under the Mining Act, 1971 as amended, Extractive Mineral
Leases can only be pegged by the freehold land owner, in this
case ETSA. All of sec 453, hd Port Adelaide is within the 800 m
coastal zone and except for EML 3370 is reserved from sections IV
to VIII of the Mining Act, 1971 as amended. Any further
tenements require approval of S.A. Department of Environment and
Planning (SADEP) and ETSA, as well as variation of the
proclamation.,

PRODUCTION

No sand was produced from MC 3619 during 1961 and 1962,
Mining commenced 1in 1967 after registration of MC 5091 and
conversion to EML 3370, From 1967 to December 1983, 197 216
tonnes of filling sand were produced from workings extending over
an area of 8.4 ha. Full production details for each year are
presented in Table 2.



| TABLE 2 |
SAND PRODUCTION (tonnes), EML 3370 - Jan. 1967 to Dec. 1983
1967 1 506 1976 10 094
1968 5 052 1977 15 250
1969 7 995 1978 23 686
1970 1 965 1979 17 521
1971 19 176 1980 20 903
1972 8 264 1981 14 842
1973 3 508 1982 20 922
1974 4 836 1983 13 621
1975 8 075
TOTAL 197 216

As freehold landowner, ETSA was able to mine sand without a
mining. tenement for construction of +the power station and
transmission line levees across Garden Island. An area of 3.l ha
(Fig. 2) was mined down to ground water level yielding
approximately 50 000 tonnes. This area and an adjacent area of
about 6.0 ha to the southwest which had not been mined (Fig. 2)
were then used by ETSA as mud dumping grounds. Additional sand
was obtained by ETSA under and immediately adjacent to the power
station during its construction, but SADME has no record of this
production,

REGIONAL GEOLOGY

Block faulting and tilting during the Tertiary produced a
series of grabens, collectively termed Saint Vincent Basin,
flanking the western margin of ahcestral Mount Lofty ‘Ranges.
Thése arcuate northeast-trending faults controlled erosion and
deposition throughout Cainozoic times and are still active. 1In
the Port Adelaide - Outer Harbor area, Tertiary and Pleistocene

sediments are overlain by Holocene sediments.

Although much of the late Pleistocene was a period of
erosion and terrestrial sedimentation within the Saint Vincent
Basin, interglacial and postglacial melting produced two marine
transgressions with deposition of shelly sand and silty clay
(Ludbrook, 1980). The oldest marine transgression was in late
Middle Pleistocene and deposited Glanville Formation - shallow-
marine shelly limestone, marl, sand and clay with abundant shells



including Anadara trapezia (Firman, 1966; Daily et al., 1976;

Cann, 1978). A lime cemented crust in parts of the Glanville
Formation was interpreted by Firman (1966) to be due to subaerial

weathering following marine transgression.,

Postglacial rise in sea 1level caused a younger Holocene
marine transgression with maximum rise in sea level about 6 400
B.P, (Belperio et al., 1983). 1Initial tidal flat sedimentation
of silty clay with abundant plant fibres (Lipson Formation) was
followed by shallow-marine shelly sand, silty clay and plant
debris of Saint Kilda Formation (Firman, 1966). Assemblages of
Saint Kilda Formation are essentially the same as that in modern
Saint Kilda sand flats (Cann, 1978), including all of the tidal
flats and mangroves of Torrens Island (Fig. 3). cl4 dating of
éhells from Saint Kilda Formation indicate ages ranging from
6 440 = 90 years B.,P. at the base (Belperio et al., 1983) to
1 120 £ 75 years B.P, at the top (Daily et al., 1976).

Aeolian reworking of Saint Kilda Formation produced dunes
consisting of grey quartz grains along the present coast from-
Brighton to Outer Harbor and on Torrens 1Island; these are
referred to as Semaphore Sand (Fig. 3). Aeolian reworking of
older fluviatile sediments on the Adelaide Plains produced red
iron-stained sand dunes of similar age, referred to as Fulham
Sand (Firman, 1966). These dunes are parallel to the present
coast and extend from east of Glenelg through Fulham to Port
Adelaide (Fenner, 1930) (Fig. 3).

DRILLING

»

An auger drilling program between 2 and 17 July 1981 used a
Daihatsu-mounted Gemco machine auger to drill 110 holes on a 100
X 50 m grid (Fig. 4). The grid was surveyed by R.J. Harris
(Technical Officer) and the rig was operated by S.J. Ewen, M.W.
Flintoft and B.W., Atterton (Field Assistants). Drill holes were
located as close as practicable to surveyed grid positions.

The 110 holes were drilled in the following areas
= 10 in worked ground in and near EML 3370
= 7 area previously mined and backfilled by ETSA
= 7 ETSA mud dumping ground

86 natural surface



Drill logs are included as Appendix A, Fifteen
representative samples selected for their spatial distribution
and range of sand types were sieved at SADME Core Library,
Glenside by the author and B.W. Atterton (Appendix B)., Six
composite samples of typical sand from various areas were tested
at Australian Mineral Development Laboratories (AMDEL) to
determine suitability for glass and foundry sand. Sieve sizings,
mineralogical descriptions and chemical analyses are presented in
Appendix C.

SITE GEOLOGY

Three 1lithological units were intersected in drillholes.
The basal unit underlies most of the island and is clayey shelly
sand apparently deposited in a samphire flat environment, which
is overlain by grey shelly sand of a storm-deposited beach dune
facies. ~Both units are interpreted as part of Saint Kilda
Formation. Shelly sand of storm—-deposited dunes is reworked into
higher aeolian dunes - again consisting of shelly sand and
representing Semaphore Sand. Distinction between sand of storm-
deposited dunes and aeolian dunes 1is difficult from auger
drilling samples and sieve analyses, so drill logs of Appendix A
are partly interpretative based on present morphology of the sand
dunes. Upper limit of definite Saint Kilda Formation is placed
at the first intersection of dark grey, clayey, shelly sand -
often with characteristic plant fibres, strong 'st smell and
. abundant shells of 1-3 mm.
Samphire Flat Sediments

. In many drill holes and underlYing much of Torrens Island is
grey to dark grey, clayey sand with abundant rootlets or plant
fibres, commonly with shells and shell fragments to 3 mm and a
strong H,S smell which increases with depth. Only one of the
sieved samples consists entirely of this grey clayey sand (Hole
17 2.3-3,0m) with the following graphic parameters as defined by
Folk (1968):

- graphic mean of 2.12 @ or 0.23 mm and hence is fine sand

- graphic stanaard deviation of 0.65 @ or 0.64 mm and hence
moderately well sorted

- inclusive graphic skewness of +0.17 and hence distribution is
fine skewed; fines (-75 um) are 6.2%



Of all samples sieved, this has the highest percentage fines,
greatest fine skewness to the cumulative frequency distribution
and poorest sorting. Samples consisting of a mixture of dune
sand and samphire flat clayey sand (Hole 52 0-4.5 m and Hole 20
0-0.3 m) have characteristics intermediate beteween end-members;
most noticeable in mixed samples are fines (=75 uym) of 3-4%
whereas dune sand ranges from 0.9 to 3%. |

Microscopically, intact shell fragments are present in all
fractions of clayey sand (Hole 17 2,3-3.0 m), particularly +1,18-

2.36 mm in which the molluscs diala lauta and Batillaria

estuarina are prolific; rock fragments are absent, The +600 um
fraction consists mainly of intact shells and 1lesser shell
fragments with traces of quartz, whereas dune sand contains rock
fragments in the +600 ym - 1.18mm fraction as well as subequal
amounts of quartz sand and shells, Quartz sand of +150 ym -
600 uym is grey brown with minor iron staining.

Clayey sand with abundant plant fibres, abundant intact
shells, shell debris and strong H,S smell of organic material is
interpreted as samphire flat facies of Saint Kilda Formation and
equivalent to modern-day tidal flats along the eastern margin of
Torrens Island. The elevation of the top of clayey sand facies
in drill holes varies from about 0.0 m AHD to 1.0 m AHD whereas
modern-day samphire flats adjacent to the drilled area rise to a
maximum of about 1.5 m AHD, Although this sand is correlated
with Holocene post-glacial rise in sea level, its formation can
also be caused by present day sea levels since 'normal high
tides' reach 1.1 m AHD, Sea level high during Holocene
transgression is interpreted to have been about 1.5 m above
modern mean sea level (Daily et al., 1976), though a 2,5 m higher
sea level is interpreted for upper Spencer Gulf (Hails et al.,
1983) whereas Belperio et al., (1983) review evidence in the Gulf
St. Vincent area as contradictory.

Storm—~-wash Beach Sand and Aeolian Dune Sand

Quartz sand, shells and plant debris were reworked during
storms into low beach dunes which form a major part of the sand
resource, particularly in northern, eastern and central areas
drilled. Topographic elevation in these areas ranges between 2
and 3 m AHD - high tides and near-record low barometric pressure



in July 1981 during the drilling program caused flooding of all
areas up to an elevation of 2 m AHD. Again, formation of these
Holocene storm-wash dunes may be caused by present-day sea level
rather thén Holocene post-glacial rise in sea level of about
1.5 m as suggested by Daily et al. (1976).

Present day aeolian reworking of storm-wash dune sand has
produced aeolian dunes along the western margin of Torrens Island
with heights of 3-5 m AHD. This shelly sand, referred to as
Semaphore Sand, is difficult to distinguish from uhderlying and
adjacent shelly sand of storm-wash dunes. In drillholes, clayey
shelly sand of the tidal flat facies grades into shelly sand of
storm-wash beach dunes; all boundaries as shown in Appendix A are
approximate and partly interpretive.

Characteristics of both types of dune sand were determined
from representative individual samples and six composite samples
(Appendix D) as:

- graphic mean of 1.9-2,1 @ or 0.23-0.27 mm and hence are fine

* sand

- inclusive graphic standard deviation of 0.39-0.56 @ or
0.68-0.76 mm and hence range from dominantly well sorted to
moderately well sorted ,

- inclusive graphic skewness of -0,03 to +0.1 and hence
cumulative frequency curves for all samples are near
symmetrical; fines (-75 um) range from 0.6% to 3.9%.

Hole 48 0-2.6 m is noticeably different with a graphic mean
of 2.43 @ or only 0.19 mm but is very well sorted with an
inclusive graphic standard deviation of 0.33 @ - the 16west mean
grain size but best sorting of all samples.

Microscopically, quartz grains are predominantly subangular
to subrounded and vary from glassy clear to frosted; a low
percentage of quartz grains are both well rounded and
spherical. Rock fragments are present in +300 ym - 2.36 mm
fractions and consist of grey quartzite, red iron-stained quartz
sandstone or laterite, and grey, dgreen and black quartz
siltstone. The +1.18 mm fractions are dominantly intact and
fragmented shells but with plant debris and fibres, as well as
minor rock fragments. Plant debris occurs in all size
fractions. The +600 ym - 1.18 mm fractions often consist of a
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subequal mixture of quartz grains and shells, whereas in +150 um
- 600 ym fractions quartz grains dominate with only minor shells
and shell fragments,

Colour of sand depends mainly on organic content often
lightening with depth. The top 20 cm is often dull brown and
earthy with a high humus content, and dark blackish~brown humus-
rich bands several centimetres thick often occur at deeper levels
in dune sands. Overall, dune sands are brown, grey brown and
grey but with washing, colour 1lightens as much of the organic
material is removed. Microscopically, quartz grains are
dominantly grey, with occasional red and yellow iron-oxide
coatings. Brown colouring is caused also by primary colouration
of shells and shell fragments; rare shells contain a primary grey
colour. Coarser fractions (+600 uym) with more abundant shells
tend to be brown or grey brown, whereas finer fractions (+150 um
- 600 um) which contain the bulk of the sand, tend to be greyer
as quartz is more abundant.

Sporadically in the drillholes 1is a distinctive bright
orange brown sand (e.g. Hole 90) which often forms as a 20 cm
thick band directly or up to 1.4 m above the basal clayey sand.
Elevations of the top of this orange brown sand range from 0.3 m
AHD to 2.3 m AHD at a local topographic high (Hole 88). Sieve
analysis of Hole 90 1.0-1.5 m (Appendix B) shows that this sand
is indistinguishable from other dune sands, and colour lightens
on washing and matches other washed dune sand. The bright orange
colour is superimposed and probably results from reactions at the
upper and/or lower surfaces of a freshwater lens above the tidal

saltwater.
L3

All drillholes, except those in areas mined and backfilled,
contain aeolian dune sand and/or storm-wash dune sand down to 1 m
AHD ~ i.e. normal high tide level. Clayey sand of the underlying
tidal flat facies has an upper boundary varying from about 0 m
AHD to 1 m AHD.,

SAND QUALITY

Sand from Torrens Island has been used only as filling or
packing sand by:
-  SAGASCO and City of Port Adelaide from production off EML
3370
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- ETSA during construction of Torrens Island Power Station ,
- Commonwealth Dept. of Administrative Services at the
Quarantine Station.

However, testing of drillhole samples has suggested suitability
for a variety of other uses which require sand to meet more
stringent specifications. Torrens 1Island sand is too fine

grained to meet AS 1465-1974 specification for construction sand.
Filling Sand

Specifications for filling sand required by Engineering and
Water Supply Department are presented in Table 3.

TABLE 3
E.W.S. FILLING SAND SPECIFICATIONS DS4-1974

'The sand shall be obtained from pits, sand
dunes or from the crushing of 1limestone or
other rock for concrete aggregates, and be
free, to the satisfaction of the Supervising
Engineer (Sewerage), from 1lumps, rocks and
injurious amounts of organic matter.

The sand shall be free from dangerous and
noxious weeds as proclaimed in South
Australia, by regulations under the Weeds Act
1956-1969 with amendments, and shall be non-
plastic and reasonably well graded in
accordance with Table 1 of this
Specification'.

Table 1
Sieve Size (AS 1152-1973) 6.7 mm 75 um
- Percentage Passing 95-100% 0~-10%

. All samples from aeolian dune and storm-wash dune facies
meet these specifications. Even Hole 17 2.3-3,0 m of the
underlying clayey sand of Saint Kilda Formation, containing 6.2%
fines (-75 um), still satisfies specifications; organic matter
was not determined but may be excessive.

Beach Replenishment Sand

Adelaide's metropolitan beaches suffer a net loss of sand by
natural attrition, northward 1longshore movement and limited
natural replenishment owing to urban development on coastal
dunes. In order to maintain sandy beaches, SADEP annually
recycle sand from Semaphore and West Beach southwards to

Brighton. As existing sources along the metropolitan foreshore
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will only provide beach replenishment sand for 10-15 years;
further supplies need to be established.

No specifications exist for beach replenishment sand, and
material with the same or slightly coarser grain size than native
beach material is ideal. A tolerance is allowable depending on
mean grain size as well as size grading of native sand and borrow
material to be used for replenishment.

If borrow material is much finer than native beach sand,
large amounts will move offshore and be lost immediately after
emplacement, Hence, large volumes of borrow material are
required, efficiency is low and replenishment costs are high.
Replenishment sand much coarser than native beach sand will
probably form a steeper beach. Although this beach would be more
stable, coarser material moved offshore during storms may not be
returned duringk quieter conditions. Replenishment costs for
coarser sand will be lower as rate of alongshore and offshore
loss is likely to be lower. '

Size grading analysis of composite sand samples from
Brighton Beach, collected by SADEP are presented as Appendix E.
Native beach sand has mean grain size of 2.18 @ or 0.22 mm with
standard deviation (@84 - @16)/2 of 0.45 @ and hence is well
sorted fine-grained sand.

Investigations by Mineral Resources Branch, SADME of many
sites as far as 80 km from Adelaide have not located large
quantities of sand with these characteristics., The two most
promising deposits, Nalpa and the operating pits at Maslin Beach
(Fig. 5) both have major disadvantages. Nalpa sand is coarser
thdn native beach sand from Brighton (Appendix E) and although a
smaller quantity would be required, transport costs are
prohibitive. Sand from Maslin Beach requires washing to remove
excessive fines, and being suitable for construction purposes, is
not favoured on the basis of cost and poor utilisation of a
valuable resource.

Torrens Island sand is ideal with characteristics of:

- average mean grain size of about 2.03 @ or 0.24 mm

- standard deviation averaging about 0.49 @ and well sorted

- fines (-75 um) ranging from 0.5% to 3.9% but with AFS clay
(nominally less than 20 ym) of 0.3-0.6% for composite samples
(Appendix C).
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Characteristics of existing metropolitan beach sand are

compared with Torrens Island and Nalpa sand in Table 4.

TABLE 4
COMPARISON OF AVERAGE MEAN GRAIN SIZE AND SORTING
Mean Standard Deviation
2 mm
Brighton Beach composite 2.18 0.22 0.45 ¢
Adelaide composite 2,15 0.23 0.67 2
Torrens Island 2,03 0.24 0.49 ¢
Nalpa 1.22 0.43 0.40 &

Torrens Island sand is comparable to sand on southern
metropolitan beaches with only marginally greater mean grain size
and sorting intermediate between the two reference samples.

By using the method of James (1975) as outlined in U.S.
Dept. of the Army Corps of Engineers Shore Protection Manual
(1977), the amount of borrow material and frequency of addition
‘can be estimated. The fill factor (RA) and renourishment factor

(RJ) for Torrens Island sand are:
R R

[}

A
Brighton Beach composite 1.0
1.1

-~ O
°
W

‘Adelaide composite

That is, 1.0-1.1 m3 of Torrens Island sand are needed for
each cubic metre of sand required on metropolitan beaches. 1In
addition, periodic replenishment using Torrens Island sand must
be’provided from 0.7 to 1.3 times as often as using metropolitan
beach sand. Nalpa sand is too coarse compared with metropolitan
beach sand for the method of James (1975); the fill factor would
be less than unity.

Foundry Sand

South Australian foundry requirements and specifications are
outlined by Cornelius and Stevens (1945), Pomeroy (1967), Scott
(1975) and Scott & Watkins (1980). Requirements for foundry sand
depend on the foundry, material cast and moulding processes -
producing a range of specifications. In general, high silica
sand is required, free of organic material and low clay and flux
content,
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Specifications in 1977 for the Chrysler foundry at Lonsdale

were:

- silica content: 98% minimum

- flux (CaO+MgO): 0.2% maximum

- moisture: 5% maximum

- well sorted sand: 3% - 4 screen sand and 90%
retained on 4 adjacent screens

- AFS fineness: 47-54

- AFS clay: 0.3% maximum

- grain shape: subangular to subrounded

Other South Australian foundries operating in 1977 used sand
with AFS fineness numbers ranging from 50 to 100.

Japanese Industrial Standards (Appendix F) permit large
tolerances in composition, grain size and clay content and some
sand with greater than 2% clay is used (Appendix F, JIS 5902~
1974), Siliceous sand with less than 2% clay (Appendix F, JIs
5901-1974) 1is subdivided into grades depending on chemical
composition (Table 5) and grain size (Table 6).

TABLE 5
CHEMICAL CLASSIFICATION (%) OF SILICA SAND FOR
MOULDING - JIS 5901-1974

Class Si0, Fe,05 Al,05 Ca0+MgO
1 above 98 below 0.5 below 1.0 below 1.0
2 96-98 " 1.0 " 2.0 " 1.5
3 93-96 " 1.5 " 4.5 " 2.0
4 90-93 " 2.0 " 6.0 " 2.5
8 85-90 " 3.0 " 8.0 " 3.0
6 70-85 " 5.0 * 15.0 " 5.0
TABLE 6

GRAIN SIZE CLASSIFICATION OF SILICA SAND FOR
MOULDING - JIS 5901-1974 '
Size No. 1 2 3 4 5 6 7

Grain size 6-10 10-14 14-20 20-35 35-65 65-100 100-200
(mesh)

For example, the peak in distribution of Torrens Island sand
approximates 72-100 mesh (Appendix () and has a size
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classification of 6. More recent classifications replace size
number with grade number and involve sorting parameters (table 4
in Appendix F); use in Japan of slightly different standard mesh

sizes prevents direct comparison.

Composite samples from Torrens Island dune sands were tested
at AMDEL for suitability as foundry sand (Appendix C) and the
following characteristics were determined:

- silica content: range 92.4 - 97.1% and average 95.8%

- flux (CaO + MgO): range 0,47 - 3.1% and average 1.3%

- moisture (loss on ignition): range 0.59 - 2,7% and average
1.3%

- all sands are well sorted being 3-3Y, screen sands and all
contain 90% of sand retained on 4 adjacent screens except
A593/82 which contains 89% on 4 adjacent screens.

- AFS fineness numbers of 52 - 56

- AFS clay: range 0.3 - 0.6%

- grain shape is subangular to subrounded

- organic carbon ranges from 0.04 to 0,13%.

Sand from Torrens Island approaches the 1977 specifications
for Chrysler's (now Mitsubishi's) foundry at Lonsdale i.e. well-
sorted relatively-coarse silica sand but containing deleterious
amounts of shell grit, organic carbon and clay. In recent years,
use of natural bonded sand has decreased, and in 1978 use of
synthetic clay bonded sand was exceeded by silicate - and resin-
bonded sand (Scott & Watkins, 1980) presumably partly because
available natural sand was not of sufficiently high and uniform
standard. Washed, dried and screened sand is now more common to
meet higher standards - particularly when using silicate, resin
or furane bonding.

Properties of raw sand supplied to Adelaide foundries as
tested by Scott & Watkins (1980) are listed in Table 7, with
deposits located on Fig. 5., Like Torrens Island, mos¥ of these
deposits fail to meet specifications. Only Sandy Creek and Nalpa
sand contain greater than 98% silica, whereas all but Nalpa
contain an average of 1.0% or greater clay. Nalpa sand has AFS
fineness number averaging 40 and hence is too coarse for most
moulding processes. Torrens Island sand compares favourably on
clay content and iron content, whereas average silica content is

marginally lower because of more abundant shell grit.



Deposit
Sandy Creek

Reeves Plain

Stow
Tailem Bend

Normanville

Nalpa
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TABLE 7
FOUNDRY SAND DEPOSITS - RAW SAMPLES
(Extracted from Scott & Watkins, 1980)

Sample Si?z AFS Clay Fe,0,1FeO AFS
N%. (%) (%) Fineness No.
Fs 11,17 97.4-98.6 0.4-2.6 0.13-0.51 61-78
21-23/78 98,1 1.1 0.21 74
FS 18,19/ 95.7-97.5 1,3~-2.6 0.23~0.52 80-88
78 96.0 1.8 0.37 84
FS 15/78 96.7 2.2 0.37 68
FS 9/78 95.0 1.7 0.51 55

FS 11-17/ 93.0-94.8 0.3-2.0 0.0-0.75 53-57
73 93.9 1.0 0.52 54

Fs 76,77/ 98.3-99.2 0.0-0.2 0.09-0,16 36-43
74 98.8 0.1 0.13 40

* Range of analyses

average

The two main suppliers to metropolitan foundries, Sloans

Sands Pty
to .

Spot

Ltd and Keough Sand Depot Pty Ltd, wash and screen sand
remove fines,

improve sorting,

lower iron and alumina content,

improve silica content.

samples of treated sand from all deposits (Scott &

Watkins, 1980) are represented in Table 8. Torrens Island sand

could be

upgraded to match the analyses of Table 8; the main

problems being removal of shell grit and organic debris.
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TABLE 8
FOUNDRY SAND DEPOSITS - TREATED SANDS
(Extracted from Scott & Watkins, 1980)

Deposit Sample Sio, AFS Clay FeO+Fe,04 AFS
No. % % $ Fineness No.
Sandy Creek  FS25/78 98.2 0.4 0.26 51
FS12/78 98.5 0.2 0.10 67
FS24/78 98.5 0.1 0.09 72
Reeves Plain FS27/78 98.3 0.2 0.17 63
FS5/79 98.1 0.0 0.16 79
FS6/79 97.3 0.0 0.17 89
Stow FS1/79 98.3 0.0 0.17 47
FS16/78 98.5 0.3 0.15 53
FS26/78 98.2 0.0 0.17 54
FS3/79 98.0 0.0 0.18 77
FS4/79 97.6 0.0 0.20 81
Tailem Bend FS10/78 95.7 0.6 0.39 55
Normanville FS14/78 99.3 0.1 <0.01 54
Nalpa FS7/79 98.6 0.0 0,07 40
Pedlar Creek FS20/78 97.9 0.5 0.22 57

As most shell grit is in coarser fractions, screening to
remove material over 600 um may be sufficient to 1lift silica
content above 98%, otherwise acid washing is required.
Specifications also demand sand free of organic matter. Torrens
Island contains pronounced organic material as surface humic
staining on quartz grains and as plant debris. - Much of this
organic material is removed by water washing but the remainder in
most sieve fractions requires either caustic or acid wash.

Washing and screening to remove clay of -20 ym and all
+600 ym material should produce very well sorted sand with
essentially unchanged AFS fineness numbers of 52-56. Further

screening to remove =200 mesh portion only lowers AFS fineness
numbers to 51-55,

Torrens Island sand has potential to be upgraded to foundry
grade sand with AFS fineness of 51-56, but further testing is
required to check on improving silica content by removing +600 um
material.
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Glass Sand

Glass manufacture requires high silica sand. Low Fe,03
content is essential, but size distribution is not as
important. Standards wused by A.C.I. Ltd are presented in
Table 9.

TABLE 9
BRITISH STANDARD SPECIFICATION B.S. 2975: 1958
Chemical

a) white sand (clear glass): less than 0.03% Fe,04
: " " 0.0006% Cryp03
b) amber sand: 1limit of 0.05 + .01% Fe,03.

Size Distribution

mesh B.S.S. 2

+18 Nil

+25 2 max

+36 10 max (cumulative)

-150 _ 1 max
Japanese standards for sodium silicate production
(Appendix F) require the following chemical composition:

Si0, over 98%
Al,05 below 1.3%
Fe,03 " 0.07%
CaO " 0.02%
Mgo " 0.01%
TiO, " 0.1%

Raw Torrens Island sand fails to meet these chemical
specifications but shows distinct promise with low Fe,03 (0.21%
max.), low TiO, (0.07% max.) and 1low Al,03 (0.90% max.).
Beneficiation is required to produce glass-grade sand, as is
achieved by A.C.I. Ltd at Normanville wheré raw sand contains
about 94% silica and 0.5% Fe,O3 (Table 7). 1Iron is concentrated
in heavy minerals and is removed successfully. Treated sand from
Normanville was found by Scott & Watkins (1980) to contain 99,.3%
Si0, and less than 0.01% FeO + Fey,03 (Table 8).
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A,C.I, Ltd undertook preliminary testing on Torrens Island
sand in April 1967 - two years before operations started at
Normanville. Their analysis of raw sand is presented in Table

10, along with partial analyses following sink/float separation.

TABLE 10
ANALYSES (%) BY A.C.I. LTD OF
RAW AND TREATED SAND FROM TORRENS ISLAND

Raw Sand Treated Sand
Fe,05 0.27 0.075
Al,05 0.80 0.37
Tio, 0.11 0.035
CaOo 0.30 0.26
Mgo 0.07 0.02
Na,0 0.11 n.a.
K,0 0.04 n.a.
L.O.I. . 0.38 0.29
Si0, (by subtraction) 97.92 98.95

A.C.,I. Ltd found that the sand was suitable for white glass
manufacture and equal to that being used at the time (P.D.
Johnson, A.C.I. Ltd - pers. comm.). More beneficiation testing
is required to ensure further lower iron content to 0.03%
Fe,05. Torrens Island sand should be capable of being upgraded
to at least amber-glass and possibly to clear-glass standard.

RESERVES

Torrens Island sand is uniform throughout the deposit and
hence reserve calculations apply to all potential uses. The top
20 cm of sand throughout most of the deposit which contains
abundant humus is regarded as overburden to be stockpiled and
used for rehabilitation.

The effective base to mining within and near EML 3370 has
been proven to be 1 m A.H.D.; normal high tide level. Drilling
through the worked ground i.e. Holes 25 to 30, 35 to 37 and 45
confirmed the base level. Aeolian dune sand and/or storm-wash
beach dune sand extend down to at least 1 m A,H.D. in all of the

drilled area; the gradational boundary with underlYing clayey
sand varies between 0 and 1 m A.H.D.
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Machine auger drilling has defined indicated reserves which

are presented in Table 11 for the areas as outlined in Figure 6.

TABLE 11
TORRENS ISLAND - INDICATED RESERVES
area ha volume tonnes yield av. sand
(m>) (t/m<) thickness

(m)

Northern 8.5 83 000 150 000 1.8 1.0
Eastern 10.8 146 000 260 000 2.4 1.3
Central 7.7 135 000 245 000 3.2 1.8
Southwestern 7.1 100 000 180 000 2.5 1.4
TOTAL 34.1 464 000 835 000 2.45 1.36

Further sand available near the Power Station has not been
drilled and a similar yield per unit area is assumed except in
the central two areas where ETSA has already mined some of the
sand for their own use., Additional inferred reserves above 1 m
AHD are detailed in Table 12 for the areas outlined in Figure 6.

TABLE 12
TORRENS ISLAND - INFERRED RESERVES
area . ha volume tonnes
(m?)
Eastern extended 3.2 33 000 60 000
Central extended 2.8 17 000 30 000
South Central 4.7 28 000 50 000
Southwest extended 1.8 22 000 40 000
SUB-TOTAL 12.5 100 000 180 000

During construction of the Power Station, ETSA used an area
as a mud dumping ground (Fig. 6). Silty sand, clayey sand and
clay, rich in organic matter, were dumped over this part of the
deposit. Almost half of this 6.0 ha area was drilled and further
inferred reserves are 50 000 m3 or 90 000 tonnes.

No further sand is available in section 453, hundred Port
Adelaide, held freehold by ETSA,. The area immediately to the
northeast of the Power Station (Fig. 2) is used as a rubbish
dump.
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The Quarantine Station (sections 1029-1031, hundred Port
Adealide) contains further sand which is unavailable for mining
being partly built upon and held by Commonwealth of Australia.

The extreme northern tip of Torrens Island near Point Grey
(section 467, hundred Port Adelaide - Fig. 1) contains several
small 1low dunes but this area comprises Torrens 1Island

Conservation Park, and is not available for mining.

SUMMARY

Torrens Island contains a significant sand resource within
section 453, hundred Port Adelaide - held freehold by ETSA.

Mr. H.G. Oke has been the only tenement holder and operator
during 1961-1962 and 1967-1983. From Jahuary 1967 to December
1983, 197 216 tonnes of filling sand were produced from 8.4 ha.
An estimated 50 000 tonnes has been obtained by ETSA immediately
southeast of EML 3370.

Torrens Island is underlain by dark grey, clayey, fine sand
rich in organic material and ‘containing abundant shells.
Reworking during storms produced beach dunes which are further
reworked in part to form overlying and adjacent aeolian dunes.
Both dune types have similar size gradings, are difficult to
distinguish, consisting of fine well sorted subangular to
subrounded quartz sand with an average mean grain size of
0.24 mm, with near-symmetrical grain-size distributions. Organic
matter imparts a dark brown colour which lightens noticeably with
washing. Shell grit content varies and 5i0, content averages
96%. Shells, shell fragments and rock fragments concentrate in
+600 um fractions whereas +150 - 600 um fractions are quartz-rich
and light grey-brown.

Storm-wash beach dunes and clayey sand of the tidal flat
facies are part of Saint Kilda Formation, whereas aeolian dunes
form part of Semaphore Sand.

Torrens Island dune sand meets filling sand specifications
and is also ideal for use as beach replenishment sand which is
scarce within 80 km of Adelaide.

With beneficiation, Torrens Island sand could yield foundry
sand with AFS fineness of 51-56, as well as sand for manufacture
of amber-glass and possibly white (clear) glass.
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Based on 110 machine auger holes, indicated reserves of sand
total 464 000 m3 or 835 000 tonnes above 1 m A.H.D., normal high
tide level and effective base to mining. Average sand thickness
is 1.4 m beneath 0,2 m of topsoil to be used for
rehabilitation. Additional inferred reserves of sand above 1 m
AHD total 150 000 m3 or 270 000 tonnes.

Section 453 is freehold land owned by ETSA and being within
the 800 m coastal zone is reserved from Parts IV to VIII of the
Mining Act, 1971 as amended. Further tenements for extractive
minerals must be pegged by ETSA after approval of SADEP and

proclamation to make an area available for mining.

RECOMMENDATIONS

Torrens Island sand should be used for beach replenishment,
foundry and/or glass sand, since the sand is capable of meeting
more stringent requirements than that of filling sand.

ETSA, in conjunction with SADME and SADEP, should decide on
the most appropriate use of sand on section 453, hundred Port
Adelaide based on:

- ETSA's requirements for suitable land, filling sand and Power
Station security

- SADEP demand for beach replenishment sand

- demand for foundry, glass and filling sand.
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PLATE 1.

Southern working face, 2 m high, in aeolian dune of
Semaphore Sand; view south west from southern lease
boundary of EML 3370,

14 July 1981 Slide No. 24314

PLATE 2.

Worked aeolian dunes, View south along western margin

of Torrens Island from near ETSA Pylon 10N. Northwestern
corner post of EML 3370 is in right foreground alongside
backfill stockpiles, and line of markers through centre
of photo mark western boundary of lease,

6 December 1981 Slide No. 24315



PLATE 3, Backfilled and levelled ground; View southwest

from northeastern corner peg of EML 3370; 1location
as at 29 June 1981

Slide No. 24316

PLATE 4.

View southeast across worked ground from near :
ETSA Pylon 10N and northwestern corner of EML3370
Torrens Island Power Station in background.

29 June 1981 Slide No. 24317



APPENDIX A
LITHOLOGICAL LOGS
of

MACHINE-AUGER DRILL HOLES 1-110

Abbreviations

ssd Semaphore Sand

St K Fmn Saint Kilda Formation

S Sd + St K Fm undifferentiated Semaphore Sand and
Saint Kilda Formation

* 0-1,5m Sample and depth range from collar

Elev, 2.3m Elevation (metres, AHD) of hole
collar.

W/L 0.9 m Water level (metres, AHD) -

uncorrected for tidal influence.



*
o
|

HOLE 2

*0 -

HOLE 3

HOLE 4

*0 -
*1.5 =~

HOLE 6

2,0 -~

*0 - 1

HOLE 7

1.8 -

0.8m
1.75
2.0

1.75m

2.2m

2,1m

1.5
1.5 m

St.

St.

St.

St.

S 8d + St K Fmn

K Fmn
"

K Fmn

K Fmn

K Fmn

St K Fmn

St.

St.

K Fmn

K Fm

Grey sand and black humus bands
Clean light grey to fawn sands
Dark grey clayey Sand with
shell fragments,

Elev. 2.4m

Grey f.gr sand passing down to
fawn sand; siliceous

Dark grey, clayey sand with
shell fragments, st smell.
W/L at 0.6 m Elev. 2.4m

Grey sand, f.gr, siliceous.
Fawn sand at W/L.
W/L at 0.8 m Elev. 2.1lm

Grey and fawn f.gr. sand
W/L at 0.8 m Elev. 2.1m

Light-grey f.gr sand, weak HyS
smell

Dark grey clayey sand with
abundant shell fragments at
approx 2 m,

W/L at 0.0m Elev. 2.0 m

Pale grey to fawn f.gr sand;
siliceous., Sands saturated at
1,5-2,0m

Dark grey clayey sands, shell
fragments, minor st smell,

. Elev, 2.1 m

Light grey to fawn sand;
siliceous; f.gr.

Dark grey clayey sand with
shell fragments, strong st
smell,

Elev, 1.7 m



HOLE 8

1.18

*0_

HOLE

2.5
*0

9

10

- 1,8m

HOLE

0

2.7
*0

HOLE

0
*0

11

12

HOLE

- 1,5m

13

- 1.5m

- 1,.,5m

St. K Fmn

St. K Fmn

St. K Fmn

St. K Fmn

St. K Fm

St. K Fm

Fawn sand at top, grading to
orange—-brown at the base.
Clean, f.gr., siliceous.
Dark grey clayey sand, shell
fragments, strong st,
Saturated sand.

W/L at 0.4 m Elev. 2.4 m

Grey sand, f.gr., siliceous
with thin dark humus-rich
bands.

Grey sand, low clay content,
shell fragments.

W/L at -0.2 m Elev. 2.8 m

Grey to grey brown f.gr.
siliceous sand; orange-brown at
the base.

Dark grey clayey sand

Elev. 2.5m

Grey f.gr. siliceous sand
overlying orange - brown sand.
W/L at 1.4 m Elev. 2.2m

Grey siliceous f.gr sand
overlying fawn sand.
W/L at 0.5 m Elev. 1.8 m

Grey and fawn f.gr. siliceous
sand. Grey at base, minor
shell fragments.

W/L at 0.6m Elev. 1.8 m



HOLE 14
0 -
2.0 -
*() -
*1.5 -

HOLE 15

0 -

*0 -

HOLE 16

0 -

2.1 -

*0 -

HOLE 17
0 -
2.3 -

*0 -
*2,3 -

=

HOLE 18
0 -

1.8 -

*0 -

2.2m

S 84 + St. K FmnPale grey to grey-brown sand,

St. K Fmn

St. K Fmn

St. K Fmn

St. K Fmn

St. K Fmn

f.gr. and low clay content,
Dark grey to grey black sand
with clay. Shell fragments to
5mm across.

W/L at about 0.8 m Elev. 2.8m

Dark grey to fawn f.gr.
siliceous sand, with humus
layers. Paler colour from 1l,5-
2.2m., '

Dark grey sand with shells plus
minor clay. Sand saturated at
2,6m,

Elev. 2.5m

Grey fine sand with thin humus
- rich bands. Orange-brown
sand at 1.9-2.1m,

Dark grey f.gr. sand with
abundant shell fragments.
Strong H,S smell.

W/L at =-0.3m Elev. 2.2m

Grey f.gr. siliceous sand.
Dark grey sand with carbonate
shells. Saturated sand at
3.0 m.

Elev, 2.2 m

Light grey f.gr. siliceous sand
with thin humus-rich bands.
Dark grey clayey sand with
shell fragments, rootlets and
H,S smell,

W/L at -0.5m Elev. 2.3 m.



HOLE 19
1.9 - 2,1 "
2,1 - 3,0 "
*0 - 2.1m
HOLE 20
*0 - 3.0 m
HOLE 21
0 - 2,0 St. K Fmn
2.0 - 2.5 "
*0 - 105 m
HOLE 22
*0 - 1.5m.
HOLE 23
0 - 1.5 St. K Fmn
*0 - l.5m
HOLE 24
*O - 1-2 m

Light grey f.gr. sand.
Orange-brown f.gr. sand.
Dark grey f.gr. sand; shell
fragments and rootlets.

W/L at =-0.5m Elev. 2.3 m.

Grey f.gr. sand. Humus-rich
bands down to 1l.5m; abundant
small shell fragments 1.6-2.5m.
W/L <-0.5m Elev. 2.5 m.

Light grey f.gr. sand, bright
orange brown sand at 1.3-1.6m.
Dark grey clayey sand with
abundant rootlets and shell
fragments.

W/L at -0.3m Elev. 2.2 m

Light grey f.gr. sand with
humus-rich bands. Orange-brown
sand at 1.4 m.

W/L at 0.9 m Elev. 2.4 m

Light grey f.gr. sand; orange-
brown at 1l.4m,
W/L at 0.8 m Elev. 2.1 m

Grey and grey brown f.gr. sand.
W/L at 0.7 m Elev., 1.9 m

N.B. Holes 25 to 30 all drilled in an area previously worked by

Mr., H.G. Oke as EML 3370.

HOLE 25
0 - 1.0 Backfill
100 - l.9 S Sd
1.9 - 3.0 St. K Fmn

*1.0 - 1.5m

Clay and earthy silt

Light grey, clean f.gr. sand.
Dull grey sand; rootlets,
abundant shell fragments, no

HA,S.
WIL at -0.6m Elev. 2.4m



HOLE 26

0 -
1.1 -

HOLE 27

0 -
1.4 -

HOLE 28

0 -
1.1 -

HOLE 29

0 -

HOLE 30

Ne

Ut ok

-
-« L]
Ul

0.8m

N O
* & @
N W

Backfill
St. K Fmn

Backfill
St. K Fmn

Backfill
St. K Fmn

Backfill

Backfill
St. K Fmn

Clay and rubble

Grey f.gr. sand with abundant

shell fragments.
W/L at approx. 0.4 m Elev. 2.0

Clay and rubble
Sand; mixed with Backfill
W/L at 0,7 m Elev. 1.9 m.

Clay and rubble
Grey f.gr. sand

Clay and rubble
W/L at 1.2 m Elev., 2.0

Clay and rubble

Pale grey f.gr. sand

Bright orange-brown f.gr. clean
sand; colour lighter with
depth.

Grey. f.gr. sand

Dark grey sand, shell
fragments, moderate H,S smell,
W/L at -0.3m Elev. 2.5m

Light grey to grey brown f.gr.
sand,

Dark grey f.gr. sand, abundant
shells, rootlets and powerful

H,S smell. ‘

W/L at 0.1 m, Elev. 2.4 m



HOLE 32
0 - 1.7 St. K Fmn Light grey f.gr. sand but with
thin brown humus-rich bands.
1.7 - 1.9 " Orange-brown f.gr. clean sand.
1.9 - 3.0 " Dark grey f.gr. sand with
: abundant shells, minor H,S.
*0 - 1.5m W/L <=-0.4m Elev. 2.6m
HOLE 33
0 -1.2 St. K Fmn Grey f.gr. sand with brown
humus-rich bands.
1.2 - 1.5 " Bright orange-brown f.gr. clean
sand.
1.5 - " Dark grey clayey? sands.
HOLE 34
0 - 1.5m St. K Fmn Grey clayey? f.gr. sand.

N.B. Holes 35 to 37 drilled in area previously worked by Mr. H.G.
Oke as EML 3370,

HOLE 35
0 - 0.8 Backfill Clay and rubble
W/L at 1.1 m Elev. 1.9 m
HOLE 36
0 - 1.1 Backfill Clay and rubble
1.1 - St. K Fmn Dark grey sand.
: W/L at 0.9 m Elev. 2.0 m
HOLE 37
0 -1.4 Backfill Clay and rubble
W/L at 0.9 m Elev. 2.3 m
HOLE 38
0 - 1.5 St. K Fmn Grey f.gr. sand with brown
humus-rich bands.
1.5 - 2,6 " as above but without humus-rich
' bands.
2,6 - 4.5 " Grey f.gr. sand, probably with

higher clay abundance, minor

shell fragments, weak H,S
smell,

*0 - 3.0m W/L about -1.0 m Elev. 2.6 m



HOLE 39

0 -

*0 -

*3.0 -

HOLE 40

*0 -

HOLE 41

*Q -
HOLE 42

0 -
4,0 -~

*0 -~

4,5 St. K Fmn

0.9 St. K Fmn

1.75 "
4.5 "

St. K Fmn

B W
» o o
N O~

3.0 m

Grey f.gr. sand, weak H,S smell
after 2.5 m. Moderate H,S
smell after 3.0 m, with minor
shell fragments and higher clay
content,

Elev. 2.8 m

Dark grey brown humus=-rich
f.gr. sand.

Yellow brown f.gr. sand.

Light to dark grey sand; minor

" shell fragments and clay. Weak

H,5S
Eiev. 3.0 m

Light grey f.gr. sand

Light brown f.gr. sand.

Grey f.gr. sand

Dark grey f.gr. sand, minor
clay, shell fragments
increasing with depth, strong

H S.
W}L at about -1.2m Elev. 2.8m

Grey to grey brown f.gr. sand
Dark grey clayey? f.gr. sand

with H,S. Small shell
fragments, Sands saturated at
4,3-4.4m

Elev, 3.1 m

(drilled on local topographic high)

HOLE 43
0 -

2.10 -
2,20 -

Grey f.gr. sand; dark black and
humus-rich from 0-0.05m.
Orange-brown f.gr. sand.

Dark grey clayey? sand.

W/L not reached. Elev., 2.7 m



HOLE 44
0 - 2,1 St. K Fmn Grey sand with humus-rich
bands, especially from 1.9-2.1.

2.1 - 2,5 " Dark grey sand, low clay
abundance, minor shell
fragments.

*0 - 2.1 W/L at 0.0 m Elev., 2.4 m,.

HOLE 45
0 - 1.5 S 8d + St K Fmn Grey f.gr. sand
*0 - 1.5m W/L not reached Elev, 2.2 m
HOLE 46 /
0 - 1.0 Soil Soil and humus, partly soil
_ from adjacent workings.

1.0 - 1.7 St. K Fmn Light brown f.gr. sand

1.7 - 2,0 " Grey to dark grey sand with
shell fragments. rootlets.

*0 - 2,0 W/L at 0.8 m, Elev. 2.4 m

HOLE 47
0 - 0.7 St. K Fmn Grey and brown f.gr. humus-rich
sand.

0.7 - 1.5 " Pale brown very f.gr. sand.

1.5 - 2.6 " Pale grey f.gr. sand.

2,6 - 4.5 " Dark grey f.gr. sand. Low clay
content. Shell fragments and
H,S content increasing with

‘ depth.
*Q - 2,6 W/L at -0,9 m Elev. 3.2 m
HOLE 48
0 - 1.5 St. K Fmn Mixed grey and brown f.gr.
. sand. '

1.5 - 2.6 : " Dominantly grey sand but with
orange-brown layers.

2.6 - 4,5 " Moderate to dark grey clayey?
sand. Shell fragments to 4 mm
across, '

*0 - 2.6 W/L at -1.4 m Elev., 2.8 m

*2.6 - 4,2



HOLE 49

HOLE 50

0 -
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HOLE 51

0 -
1.5 -

*O -

HOLE 52

HOLE 53

0.2

1.35
1.5

3.0

1.5m

~ o
.
wn

W W N
. .
U

o
5

4.5m

St. K Fmn

St. K Fmn

St. K Fmn

St. K Fmn

St. K Fmn

Dark brown humus-rich f.gr.

sand.

Light grey, dry f.gr. sand.
Brown to yellow brown f.gr.
sand.

Grey sand, minor clay and shell
fragments.

W/L at 0.0m Elev. 2.5 m

Grey brown to brown-black
humus-rich soil. ,
Mottled grey and orange brown
f.gr. sand.

Light grey f.gr. sand.

Darker grey sand, minor clay
and shell fragments,

W/L at -0.6m Elev. 2.9m

Grey f.gr. sand but with
abundant brown black humus-rich
bands.

Dark grey clayey sand, abundant
shell fragments, powerful H,s
smell. :

W/L at 0,7 m Elev. 2.4 m

Light grey f.gr. sand but with
prominent humus-rich bands
containing roots in top 1.5 m.
Darker grey sand with shell
fragments; clean with very low
clay content.

W/L <=1.0 m Elev. 3.5 m

Light grey humus-rich sand,
abundant humus bands in top

1.2 m.

Orange brown f.gr. clean sand.
Dark grey, slightly clayey sand
with abundant small shell
fragments.

W/L at 0.4 m Elev. 3.0 m



HOLE

g

*1.7

54

55

HOLE

0

*Q

56

HOLE

*0

57

58

HOLE

0

0.6

*0

" HOLE

59

g 8

A-10

S Sd + St K Fmn Humus-rich sand in layers from

S Sd + St K Fmn

St. K Fmn

Backfill

S 8d + St K Fmn

Backfill

S Sd + St K Fmn

dark brown to light brown.

Pale brown to grey f.gr. clean
sand. Abundant shell fragments
to 2 mm.

W/L <-1.0m Elev, 3.5 m

Pale grey, f.gr. clean sand.
Abundant shell fragments to
1.5 mm across

W/L at 0.8 m Elev. 1.9 m.

Pale brown f.gr. clean sand.
W/L at 0.8 m Elev. 2.1 m

Brown sand, humus-rich; varies
from pale to dark brown.

Pale brown sand, low humus
content,

Brown and orange-brown sand,
higher humus content.

Dark grey shelly sand, abundant
shell fragments but low clay
content. Weak H,S smell.

W/L at -0.8 m Elev., 3.7 m

Dark brown humus-rich silty
sand

Brown sand grading to grey as
humus content decreases. ‘
W/L at 1.1 m Elev. 2.0 m

Brown humus-rich soil (silty
sand)

Grey f.gr. sand

W/L at 0.8 m Elev., 1.9 m



HOLE 60

0 -

1.2 -

*0 -

HOLE 61

0 -

2.0 -

*0 -

HOLE 62

0 -

1.1 -

2.1 -

*0 -

HOLE 63

0 -
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*0 -

HOLE 64

0 -

2.6 -

*0 —n

3.0

2.5m

2,0

N
unn o

Backfill

St.

St.

St.

St.

St.

K Fmn

A-11

Dark brown to brown-black humus
rich soil or silty sand; colour
paler with depth.

Grey sand, minor clay, abundant
shell fragments to 3mm,
moderate H,S smell.

W/L at -0. zm Elev, 2.1 m

Pale brown f.gr. sand. Dark
brown and humus rich for top
0.9 m but paler colour with
depth.

Dark grey slightly-clayey sand,
abundant shell fragments to

2mm, weak st smell..

W/L at 0.1 m Elev., 2.7 m

Humus rich sandy soil, dark
brown at top but paler with
depth, ¥

Light brown f.gr. sand gradlng
down to grey f.gr. sand as
humus content decreases.

Dark grey slightly-clayey sand
with shell fragments, weak H,s
smell.

W/L at <-0.1m Elev. 3.1 m

Road rubble and black humus-
rich soil.

Light grey f.gr. dry sand.
Medium to dark grey slightly
clayey sand, abundant shell
fragments, strong H,S smell
below 3 m.

Elev, 3.3 m

Brown f.gr. sand with humus;
colour paler with depth and
grading to grey.

Medium to dark grey f.gr.
clayey? sand, shell fragments
common, weak H,S smell,

W/L at -0,9 m “Elev. 3.3 m



HOLE 65

HOLE 66

0 —
*0 -

HOLE 67
0 -
2.2 -

*0 —
*2.2 -

HOLE 68
0 -
1.1 -

1.5 -

3.9 -
*Q -

'HOLE 69

0 -

2.1 -

*0 -—
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3.3
3.0 m

St. K Fmn

”"

St. K Fmn

S Sd4 + St K Fmn

S 8d + St K Fmn

St. K Fmn

St. K Fmn

A-12

Pale grey f.gr. sand (dry)
Moderate orange to brown f.gr.
sand.

Moderate grey clayey sand, weak
H,S smell, shell fragments
agundant after 2,5 m.

W/L at 0.0 m Elev. 2.4 m

Grey and brown f.gr. sand
W/L at 1.0 m Elev. 2.0 m

Brown f.gr. sand. Dark and
blackish brown with high humus
content in top 1.5 m. Paler
colour with depth.

Grey f.gr. sand but with white.
shell fragments. Clean and no

H,S.

Pale brown f.gr. sand.

Pale brown to light grey f.gr.
sand with cockle shell
fragments to 10 mm across.

Pale grey clean f.gr. sand.
Darker colour when damp. No
HsS.

Mgderate grey shelly sand, weak
to moderate H,g, ,

W/L <-1.5 m flev. 3.0 m

Very pale grey to off-white
f.gr. clean sand. Abundant
small shell fragments to 5 mm
across between 2.0 and 2.1 m,
Grey shelly sand with low clay
content but moderate H,S smell.
W/L at ~1.1 m Elev. 2.2 m



A-13

HOLE 70
0 - 0.4 S sd Dark blackish brown humus-rich
sandy soil

0.4 - 1.0 " Brown f.gr. sand

1.0 - 1.5 " Pale grey f.gr. sand

1.5 - 4.2 St. K Fmn Pale grey f.gr. sand with shell
fragments.

4.2 - 4.5 " Medium to dark grey slightly-
clayey sand with shell
fragments. Moderate H,S
smell, Sands saturated at
4.4 m

*0 -3.0m W/L <~1.5 m Elev, 3.0 m

HOLE 71
0 - 1.4 Backfill + S Sd Humus~-rich dark brown sand at
the top, paler colour with
depth.

1.4 - 2,7 S sd Pale grey f.gr. sand.

2,7 - 4.5 St. K Fmn Medium grey f.gr. sand, clay
and H,S content increasing with
depth. Strong H,S at 4.1-4.5 m

*0 - 3.0m W/L at =1.3 m Elev. 2.9 m

HOLE 72
0 - 2,0 S sd Pale brown f.gr. sand grading
down to pale grey.

2,0 - 3.0 St. K Fmn Medium to dark grey shelly
sand, moderate st smell, low
clay content.

*0 - 2.,0m W/L at -0.3 m Elev. 2.7 m

HOLE 73
0 - 1,5 Backfill Dark humus-rich brownish-black
, clayey sand.

1.5 - 3.0 St. K Fmn Dark grey shelly sand,
rootlets, weak H,S smell.

*0 - 2.2 m W/L at 0.3 m Elev., 2.3 m

HOLE 74
0 - 1.1 Backfill Humus-rich blackish clayey
sand.

1.1 - 1.6 S s8d Pale grey f.gr. sand, clean and
dry.

1.6 - 3.0 St. K Fmn Grey shelly sand, small shell
fragments, weak to moderate
H,S, abundant rootlets.

*0 -~ 1.5 m W/L at 0.8 m Elev. 2.5 m

*1.5 - 2,0m



HOLE 75

S sd
St.

K Fmn

A-14

Light grey f.gr. sand.
Shelly sand with moderate to
strong H,S smell,

W/L at 0.3 m Elev, 1.6 m

N.B. Site mined previously by ETSA but not backfilled.

HOLE 76

0 -

HOLE 77
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HOLE 78

0 -

w =
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*1.5 -

HOLE 79

0 -
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St.

St.

St.

K Fmn

Humus-rich blackish-brown f.gr.
sand.

Pale grey f.gr. clean sand.
Dark grey shelly sand, low clay
content, moderate H,S smell.
W/L at =0.1 m Elev. 2.8 m

Humus-rich sand.

Pale grey f.gr. clean sand.
Pale brown f.gr. clean sand.
Grey shelly sand, weak H,S
smell,

W/L < 0.0 m Elev., 3.0 m

Mixed soil, brownish to black
humus-rich sand and dark grey
sand. Mixed by roadwork.

Pale brown, clean f.gr. sand.
Medium-grey f.gr. sand - low
clay content, abundant rootlets
and shell fragments, no H,S
smell,

W/L about -1.0 m Elev., 3.9 m
(drilled through bank on
roadside).

Pale grey f.gr. sand but with
prominent humus-rich bands in
top 0.5 m.

Pale brown f.gr. sand.

Medium to dark grey clayey sand
with abundant shell fragments,
rootlets and strong H,S smell.
W/L <=0.1m Elev. 2.9 m.



HOLE 80

Qe ¢ O
W
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HOLE 81

*0- -

St. K Fmn.

St. K Fmn

A-15

Light grey f.gr. sand.
Pale brown sand.

Medium grey f.gr. sand.
W/L at 1.0 m Elev., 2.1 m

Mixed light grey and pale brown
sand.
W/L at 1.3 m Elev, 1.7 m

N.B., Drill holes 82 to 84 were drilled on a flat area between
sand dunes,

HOLE 82

HOLE 84

HOLE 85

0 -
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St. K Fmn

St. K Fmn

S sd

S Sd + St K Fmn

St. K Fmn

Pale grey f.gr. clean sand.
W/L at 0.3 m Elev. 1.7 m

Pale to dark grey (damp) f.gr.
clean sand.
W/L at 0,3 m Elev. 1.7 m

Humus

Pale grey and grey brown f.gr.
sand,

Dark grey f.gr. clean sand.
W/L at 0.6 m Elev., 2,0 m

Dull brown earthy sand with
humus-rich layers; f.gr. and
clean except for humus.

Brown f.gr. sand tending
towards grey.

Grey f.gr. to m.gr. sand

Dark grey f.gr. sand with
abundant shells and shell
fragments to 12 mm across. Low
clay content, weak H,S smell.
W/L <=2.5 m Elev., 374 m



HOLE 86
0 - 0.4 Backfill
0.4 - 2,2 S Sd
2,2 - 3.0 St. K Fmn

HOLE 87
0 - 0.6 Backfill
0.6 - 2.4 S sd
2.4 - 2.8 St. K Fmn
2,8 - 4,5 "
*0.6 - 3.0

N.B, Above two holes were drilled
ETSA as a mud dumping ground.

HOLE 88
0.4 -1.2 "
1.2 - 1.6 "
1.6 - 2.3 "
2,3 - 2,7 S 8d + st
2,7 - 4,1 "
4,1 - 4.5 "

*0,4 - 4.1m

N.B: Semaphore Sand may be

HOLE 89
0 - 1.3 S 8d + St
1.3 - 2.6 "
2.6 - 3.0 Sto K an
*0 - 2,6m

K Fmn

mixed

A-16

Earthy sand, f.gr. and dull
brown,

Pale brown to pale grey f.gr.
clean sand.

Dark grey f.gr. sand with shell
fragments and rootlets.

W/L <-0.2 m Elev. 2.8 m

Dull brown earthy sand with
boulders.

Light brown to grey brown f.gr.
sand. :
Light grey f.gr. clean sand.
Dark grey shelly sand with
shell fragments to 2 mm. No
H,S, no rootlets.

W/L <~1.2 m Elev, 3.3 m

in an area previously used by

Dull brown earthy sand.

Pale brown f.gr. clean sand;
low humus content.

Dark dull brown earthy sand.
Pale brown f.gr. clean sand.
Bright orange - brown f.gr.
sand. :

Pale brown f£.gr. clean sand.
Dark dull grey f.gr. sand with
abundant shell fragments and
minor rootlets. No H,S.

W/L <1.2 m Elev. 5.% m.

with Backfill.

Dull brown and earthy f.gr.
sand with abundant humus.

Pale brown f.gr. sand

Dark dull grey f.gr. sand with
abundant shell fragments,
moderate H,S smell but only low
clay content.

W/L at 0.1 m Elev. 2.9 m



HOLE 90

*1.0 -
HOLE 91

0 -

1.8 -

*0.5 -

HOLE 92

HOLE 94

1.5m

1.8

l.4m

St. K Fmn

St. K Fmn

St. K Fmn

"
n

St. K Fmn

A-17

Dull brown earthy sand, high
humus content.

Bright orange-brown clean f.gr.
sand.

Brownish f.gr. sand at top
grading down to dark dull grey
f.gr. sand with abundant shell
fragments, strong H,S smell.
W/L at -0.1 m Elev, 2.6 m

Pale brown f.gr. sand with
minor orange-brown sand. Bands
of dull earthy brown sand rich
in humus.

Dark dull grey shelly sand,
slight H,S smell,

W/L at -0.3 m Elev. 2.6 m,

Dull brown earthy f.gr. sand;
colour paler with depth.

Bright orange-brown f.gr. clean
sand,

Pale brown f.gr. sand

Light grey f.gr. clean sand.
Dark dull grey shelly sand.

W/L <0,9 m Elev, 3.6 m

Brown humus-rich sandy soil,
paler colour with depth.

Pale brown clean f.gr. sand.
Dark grey slightly-shelly sand
with fragments to 2 mm. No HyS
smell, Sand very damp (near
saturated) at 3.0 m.

W/L € 0.2 m Elev. 3.2 m

Earthy sandy soil; brown colour
paler with depth.

Pale brown f.gr. clean sand.
Bright orange-brown f.gr. clean
sand,

Grey shelly sand with low clay
content.

W/L < 0,9 m Elev., 2.4 m



HOLE 95
O -
1.2 -~
1.4 -~
*o -
HOLE 96
o -
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2.4 -~
*() -
HOLE 97
o -
2.7 -
*o -
HOLE 98
o -
0.3 =~
_*Q -
HOLE 99
O -
2.9 -~
*o -

*3.0 -~

S 8d + St K Fmn

St K Fmn

S 8Sd + St K Fmn

St. K Fmn

Backfill

S 8d + St K Fmn

Backfill

S Sd + St K Fmn

A-18

Pale grey f.gr. clean sand.
Bright orange~brown f.gr. sand.
Dark grey shelly sand with
shell fragments.

W/L at 0.9 m Elev. 2.2 m.

Brown and earthy sand with
humus for top 0.4 m but cleaner
and greyer with depth.

Clean f.gr. sand; pale grey at
the top grading to grey-brown
at the base, '
Grey shelly sand with abundant
shell fragments but no rootlets
nor H,S.

Brown f.gr. clean sand with
distinct orange~brown tinge in
places. Top 20 cm very earthy.
Grey f.gr. shelly sand. No
rootlets, no H,S smell.

W/L <-1.4 m EJlev., 3.1 m

Scattered rocks and intact

"large cockle shells on the

surface; Humus~rich sandy soil.
Grey to grey-brown f.gr. clean
sand; brown colour in top

half. No rootlets, no H,S
smell,

W/L at 0.1 m Elev. 2.8 m.

Dull down earthy clayey silt;
humus-rich especially in
blackish brown band from 1.6 -
1.7 m,

Grey to grey brown f.gr. sand,
greyer colour with depth.
Abundant shell fragments ~ some
to 15 mm across. No rootlets,
no H,S smell,

W/L 20.4 m Elev. 4.1 m



HOLE 100
0 -
3.5 -
*0 -
HOLE 101
0 -
1.0 -
1.6 -
4.2 -
*0 o
HOLE 102
0 -
1.6 -
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*0 -
HOLE 103
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Backfill

Backfill

S 8d + St K Fmn
St. K Fmn

S Sd + St K Fmn

St K Fmn
S sd
St. K Fmn

A-19

Brown earthy sandy soil, humus-
rich with abundant rootlets and
shell fragments.

Black silty clay. Moist,
sticky, shell fragments,
rotting organic material,

W/L <0.8 m Elev. 5.3 m

Earthy brown sandy soil; humus-
rich,

Mixed sandy soil with paler
brown f.gr. sand.

Light brown f.gr. clean sand.
Grey f.gr. clean sand. Minor
rootlets and weak H,S smell.
Damp at 4.5 m,

W/L <=0.2 m Elev., 4.3 m

Mixed pale brown and grey f.gr.
sand. Often dark dull brown,
especially blackish brown
humus-rich layer at 1l.4-

1.5 m. Probably mixed with
backfill.

Pale brown f.gr. clean sand.

~ Dark grey shelly sand, moderate

HZS smell, Near saturated at
475 m.
W/L <~0.4 m Elev, 4.1 m

Pale brown f.gr. with humus at
the top grading down to grey
f.gr. sand.

Bright orange-brown sand.

Pale brown f.gr. sand.

Grey f.gr. sand, darker colour
with depth. Abundant small
shell fragments, moderate H,S
smell - both increasing witﬁ
depth.

W/L <~0.1 m Elev. 3.1 m



HOLE 104

0 -
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HOLE 105
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0 -

1.3 St. K Fmn

1.4 "

2.8 m

1.2 St. K Fmn

3.0 n

A-20

Pale grey to pale brown f.gr.
clean sand; humus-rich and
darker brown colour in top

20 cm.

Bright orange-brown f.gr. clean
sand.

Grey f.gr. sand with abundant
shell fragments, rootlets and
strong H,S smell.

W/L at =0.1 m Elev. 2.6 m

Brown f.gr. sand; dark and
humus-rich at the top paler
with depth. '

Bright orange-brown f.gr. clean
sand.,

Pale brown f.gr. clean sand
gradually changing to grey.
Grey f.gr. sand; colour darker
with depth. Abundant shell
fragments to 2 mm, H,S
increasing with dept%.

W/L about - 1.0 m Elev., 3.4 m

F.gr. brown sand; humus-rich
and dark especially in top 25
cm,

Dull orange-brown to brown
f.gr. clean sand.

F.gr. grey sand. Abundant
shell fragments to 3 mm,
moderate H,S smell, sand
saturated at 3.0 m,

W/L <+0.1 m Elev. 3.1 m.

Medium to pale brown f.gr.
sand; humus-rich and darker at
top but paler with depth.
Brown f.gr. clean sand with
orange-brown .tinge.

Grey shelly sand with shell
fragments to 10 mm, slight H,s
smell.

W/L at 0.7 m Elev. 2.7 m.
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St. K Fmn

St. K Fmn

St. K Fmn

A-21

Humus-rich sandy soil; dark
blackish brown.

Pale grey f.gr. clean sand.
Bright orange-brown f.gr. clean
sand.

Dark grey shelly sand.

W/L at 0.8 m Elev. 2.5 m

Grey f.gr. sand with black
humus-rich soil at the top.
W/L at 1.1 m Elev. 2.1 m

Black humus-rich sandy soil.
F.gr. to m.gr. grey sand.

Dark grey to black clayey sand.
W/L at 0,9 m Elev. 1.9 m.



APPENDIX B

SIEVE ANALYSES
and
CUMULATIVE FREQUENCY CURVES
of

15 REPRESENTATIVE SAMPLES

Hole Interval (m) Hole Interval (m)
8 0-1.5 54 1.7-3.9

17 2.3-3.0 70 0-3.0

20 0-3.0 - 83 0-1.5

32 0-1.5 85 1.5-4.5

39 0-3.0 90 1.0-1.5

42 0-3.0 91 0.5-1.5

48 0-2.6 94 0-1.5

52 0-4.5

Includes

l.Sieve Analysis technique - AS 1141, Sect 11 & 12 - 1974,
2.Particle size classifications and equivalent sieve sizes
3.Determination of 'fines-free' Fineness Modulus (F.M.).
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B j &L 7 Y
4 w J
2 4
'E_ 60 # - -
= BORE N°..8.........
§ DEPTH.Q.-1:Sm.
(&) i 7
A HO.PT.ADELAIRE
80 y z
‘ : = SECT....433.......
! S.1465-1974 1T FM... L2
: = SPECIFICATION FINES..l:8....%
100 7 11 1
200 100 52 25 14 7 Ye - %

' B.SS.



YV G RE SR

DEPARTMENT OF MINES-SOUTH AUSTRALIA B2

SIEVE ANALYSIS

SUBMITTED BY... D ELINT. o BORE NO..HOLE 17 DEPTH.2:3.7.3:0m .. ..
{:50000 SHEET..8828 7L ...o.oneve. HUNDRED .P.T.ARELAIDE. ... SECTION..453. . oo,
oescrIPTION 2zc4. grew. (dame) . ) ' ,
Seyey. Sand. with. shel....... SIEVE weienr | oo, | s, | SUL%
LLGRLTEITT oo rsers BSS.|APERTURE] RETAINED | RETAINED | RETAINED [ peranep
WEIGHT OF SAMPLE ..........ooceneecerenaes 312:5. gms
WEIGHT AFTER WASHING THROUGH 200%.295: 4 oms
WEIGHT WASHED THROUGH 200%........0 7.0 gms Y | 950
. 3 . )
COLOUR AS RECEIVED......c.cceeererrecrereereere V/'G _475 ' 0 0
COLOUR AFTER WASHING ,22/E.. G4 21125427, 7 | 236 0-2 | 02
' A - 14 | 118 20 | 32 I |-
COMMENTS . C/@ e, Sand, oF Sarmplire- .
Lt facies,. Sepmr M. | 2 | 96800 28 | 60 | 2 2
Zarmation. L@ lest fines. T, 52 | 0300 €91 |75-1 | 24 26
a;"{/m ..... /550”740/"5 ..... siored. 100 | 0-150 1957 pro-8 | 87 92
------------------------------------------------------------------------ 200 0.075 : &5 293.3 94 loo
| ' -200 | | 195 {31228 | 100
FINENESS MODULUS......[. 21 ...... FINES.©. 2. 9
mm.
973 0150 0300 0-600 8 236 475 9-50
1
;
20 |
.
w «
§ /
u'j 40
W
3 ;
w
2 t
T eof&
3 BORE N°..I7........
2 DEPTH 2:3.23m-.
© HD.PT.ADELAIDE
- 80 | SECT...453.......
' : 197 : EM..L2L o,
— ?’f”} ,‘C“'"“ FINES ..6:2....%
. TTTIT L
100200 100 - 52 25 14 7 e A
B.S.S.



DEPARTMENT OF MINES-SOUTH AUSTRALIA 83

SIEVE ANALYSIS

SUBMITTED BY....D. b EMIN T, BORE NO . HOLE. 200 ... . DEPTH..0.= 3 Mo
1:50000 SHEET.....§§.2.3..T.—HI—.;..................... HUNDRED...PT.ARELAIDE..... SECTION..453. ..o,
DESCRIPTION £4247-. a4, .L.rne ~gratned .
?s:gad...ég./..(éu..{‘:é{?.?....ég{z?.«?a:.c‘z:c.é levE wElGHT cu“.w. cu".yo (-2gu"'% )
bandls.. Sl stel. fragments  [gss|aperture RETAINED | RETAINED | RETAINED (220, (K20
befocw /& 77 am
WEIGHT OF SAMPLE........ccccvvrenenene. 299:9..... gms
WEIGHT AFTER WASHING THROUGH 2002946 gms
> 8. )
WEIGHT WASHED THROUGH 200™............2..3....gms % |. 950 |
3
COLOUR AS RECEIVED ....couvoeecreermeneresessenesesnnes e | 475 02 [ 02 0 0
COLOUR AFTER WASHING ../ 207" . 2r@aees7. ... 7 | 236 o2 | o4 0 0
— 4 | 118 09 | I3 0 o)
COMMENTS . S@vzr-. £7/8a. Farmalior — :
prxed. clavey.. sand. of samatire- | 28 | 0600 23 | 36 ' '
Hat. tacizs. and. stormm mash 52 | 0300 644 | 680 | 23 | 23
duﬂe-f””d ........................................ 100 | 0-150 174-5 |242:5° 8! 84
....................................................................... 200 | 0075 ara | 2899 - o
» " |-200 ’ o8 |299-7 | 100
FINENESS MoouLyS ... 1 08......... Fines.3:3...% 2
: mm. A
gars 0450 0300 0-600 18 236 475 950
20 '
a : F
o i
P-4 : /i
& 40 : i a ;
w
@ : / 7
.\o /
uw F s
2 :
2 so ] ,
3 ’ BORE N°..20........
. y i y 1
§ / . - DEPTH .Q-.3m....
. | HO.PT.ADELAIDE
80 2 SECT ..453......
= S, J 1974 EM. 108
i = SPECIFICATION FINES .3:3%....
e IENEEER
100 [ - 1 ] 1] [ ] 1 -
200 100 52 25 14 7 3 - %

B.S.S.



DEPARTMENT OF MINES-SOUTH AUSTRALIA - B4

SIEVE ANALYSIS

SUBMITTED BY.........R.s. ELINT. ...~ BORENO...HOLE 32 .. . DEPTH.. O =l5Mm
1:50000 SHEET.......... 6628 -IL . .. HUNORED...PT. ADELAIDE = SECTION.453.. oo,
DESCRIPTION.. £ (747 918470, L ewer
Litre - groned. Semdi. munar.... SIEVE weioHt | cumwr. | cums, | COM%
LS S Eh. BRI B.SS. [APERTURE RETAINED | RETAINED | RETAINED |'aeTAINED
WEIGHT OF SAMPLE...........c0ovevevnnene. 268:Q. ¢ms
WEIGHT AFTER WASHING THROUGH 200%.262:Q. gms
> 60
WEIGHT WASHED THROUGH 200™.............8:Q... gms ' Y% | 950
3 :
COLOUR AS RECEIVED ....oeeeeereeeereerereeeessesneessanes /lﬁ 475 0 0 0 0
COLOUR AFTER WASHING 22/(C.. QLEH.. 2. .... 7 | 236 0l ol ) )
pale’ grey browrr.
. {4 i-18 Ol 0-2 (0] (0]
COMMENTS ..-57 07177 2095t etrze. sord
of. Saut. filae. Formetian, | 8 [ 9600 P3| 5] 1 !
e eresan oo eeeese s teeseeee st ses e eessen s see s e rn e 52 | 0300 606 | 62-1 | 23 24
....................................................................... 100 0.150 l 85 . I 247.2 92 94
....................................................................... 200 0.075 , 46 l261.8 o8 00
-200 65 | 2683| 100 |
..................... FINES.2.5...% | _ :
mm.
0150 0300 0-600 18 236 475 950
, -
/|
f /
g
a I ]
- i
» <L 7
’uj 40
s : I
N 4 7
g 17
T e0 ]
3 ~ BORE N°.32.......
§  DEPTH Q.-1-5m..
) . ! | pd .
A HO.PT.ADELAIDE
Fi r
80 7 SECT .453.....
» 'c',.|‘4r6l5'. 19.7.4 EM...009
e SPECIFICATION FINES .2:4%.......
100 LI 5 1 ,
200 100 52 25 14 7 Yie Vs
B.S.S.
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DEPARTMENT OF MINES-SOUTH AUSTRALIA . BS

SIEVE ANALYSIS

SUBMITTED BY... D FLINT o, " BOREN0..HOLE.39. . CDEPTH...O.23M. e
1:50000 SHEET........ 6628 - I ..o, HUNDRED..PT.ADELAIDE ...... SECTION....453 ..o,
OESCRIPTION. G784, /7272, - Qranized, Sanmd.
-............................--,...................-................:... ) S'EVE WEIGHT CUM.WT. cu".¢,° (.zgg‘nF.é?EE)
....................................................................... B.S.S. [APERTURE RETAINED | RETAINED | RETAINED ("gerajngD
WEIGHT OF SAMPLE.......coov.n........ 307:0..... gms
WEIGHT AFTER WASHING THROUGH 200*.303:8 gms.
* 3. ]
WEIGHT WASHED THROUGH 200™............... 2! 2..qms % | 350
3
COLOUR AS RECEIVED ....covmveeeeeeeeee s e | 475 0 o 0 0
COLOUR AFTER WASHING ,eg./:.,g@g.zfe.bacey 7 | 236 ol 01 o) 0
Srocrz. :
oo 14 1-18 el O- (o] (8]
COMMENTS. Zzdonziaatzl (Y. STat m -wash— 2
Aune. Sond. of Semmt filda. . |25 | 0600 | 2 | 14 | O 0
FQULITGTIO oo | 52 | 0300 703 | 717 | 23 24
...... eesesssenttonaittebetattacanesernennineasassttsenanasasnrrassesen 100 | 0-150 214} 2858 | 93 95
...................................................................... 200 0075 o1 l3ors | o8 o0
FINENESS MODULUS ...} ....... Fines...):5. % ~200 46 |3065 | 100
mm.
- gors 0150 0300 0-600 118 236 47s 9-50
1
[ 1] 4
/
20
a J /
w
3 maan
E 40
14 1
.\. /
18]
2 1
T 60 ;
= ; BORE N°..39.......
= : DEPTH.Q.2.3.m...
(& o
| f HO.PT.ADELAIDE
8o 4 SECT...453.......
— = - ‘c' ' f : .119.7. EM....00 08
E?’f‘ﬁ“‘”?" FINES..!:5%......
=TT & T TT11 i
1002o<:» ' 100 52 25 14 7 e L
B.S.S. '



SRR TS Arne

R L T ST

._ [
St

bbb

DEPARTMENT OF MINES-SOUTH AUSTRALIA

SIEVE ANALYSIS

B 6

SUBMITTED BY.....R.d. FLINT . .. " BORE No..HOLE 42 ... . . DEPTH..Q. 2.3 M .o,
1:50000 SHEET....8628.~1L................. HUNDRED ..PT.ADELAIDE..... SECTION..453.......noe......
OESCRIPTION .. S48, 2 77¢. - qriaized....
..‘.s.ugo/.?.d ......................................................... SIEVE 'Elsm cu‘fwr. cu“.% (- cu“l.%a
....................................................................... BSS, [APERTURE RETAINED | RETAINED | RETAINED | pea ep
WEIGHT OF SAMPLE ...................... 308:4.... ¢ms
WEIGHT AFTER WASHING THROUGH 200%.305:2. ¢ms
WEIGHT WASHED THROUGH 200%.............3:2... gms % | 950

3 -
COLOUR AS RECEIVED............ rereeeressnssasensaenesasens he | 475 0 o o o
COLOUR AFTER WASHING 2/e. rsy. browr. | 1 | 236 0 0 0 o)

* 14 | 18 0 0 o 0
COMMENTS. <272/ 777.- £4 954, e rre... '
Send. of Saur Kilda. 25 | 0-600 i L I
FOULITGIL oo, 52 | 0300 828 | 843 | 27 | 28
....................................................................... 100 | 0150 2080 | 292:3 95 Qo6
04008 0000000000000080880004000808000000000 00008000000 0000090800at0s0onns 200 0.075 | '3.3 305.6 99 'oo :

: =200 36 |309-2 100
FINENESS MODULUS .....1-.24....... FINES..]:2.. %

mm. .
o075 . 0450 0300 0-600 18 236 47s 9-50
1
20 '
a
Wl 7
z
< fi 7
B 40
- & y 7
.\. /
“>-' i
‘ E 60 .
> BORE N2..42.......
z y
-3 - DEPTH Q:=3m
- : HD. PT.ADELAIDE
. SECT..453.........
S.1465-1974 FM..L.24.......
, B EENEERES= ?’fﬂ”c*ﬂf" FINES.L'2......%
100 L [T 1T I 1
. 200 100 52 25 14 7 7 E7A
8.S.S.



~ B7
DEPARTMENT OF MINES-SOUTH AUSTRALIA

SIEVE ANALYSIS

SUBMITTED BY....... Do FLINT " BOREN¢...HOLE 48 .. ... DEPTH...0.7.2:6m..............
1:50000 SHEET.....6628. =11 .oooovoo HUNDRED....PT.ADELAIDE. .. SECTION...453 ...
DESCRIPTION £/247 grey,. cleast...... |
A grained. seomdl . munar. A2/, ~ SIEVE WEIGHT | cum.wT. | cum.o, | CUM-% |
Srownr. ard yetect-Srown (G4, [ggs |APERTURE RETAINED | RETAINED | RETAINED 200 REE)
. i mm.
WEIGHT OF smél.e ....................... 269:7..... gms
WEIGHT AFTER WASHING THROUGH 200”.259:7 gms
* :Q
WEIGHT WASHED THROUGH 200™.............. 10:0.gms Y | 350
COLOUR AS RECEIVED /241 ey, 78, A4 brocon. Yo | 475 0 0 0 0
COLOUR AFTER WASHING ., 2275, gres, Lreeds. 7 | 236 ) ) 0 0
N ' - i4 1-18 0-1 01 o 0
COMMENTS .57 0277~ cast. dlunre. Som : —
GF Sarmt. Kila. Farmation... 25 | 0-600 e | 155 1 '
Very. cued. sorted cuitt. 86% oF | 52 | 0300 76 | oI 3 4
‘50’”//3 ..... ée fw‘:“’” .............. 100 | o150 236.’ 2392 89 92
........... 75O T =300k
, ’# 200 | 0-075 200 |259-2 96 100
|- ' 105 |26
FINENESS MODULUS ... Q.97 ....... Fines.. 3:9..% 200 > 2887 100
e | m, |
o gors 0150 0300 0-600 118 236 475 950
-; ne y,
/
) F A
b 7 7
: 20
8 1
4 g
N & 40 7
g | /4
3 :
ul : y
2 ] 4
= e0 '
3 BORE N°..48.......
z y 4 1
A . HD. PT.ADELAIDE
80 SECT .453........
. .cl"‘.4.6,5|49.7.4 FM. 097
- SPECIFICATION FINES ..3:9%
- Ll LT T T I I] FINES .. Y. Y.7e....
ool - T 1
200 100 52 25 14 7 e %4
- B.S.S.




DEPARTMENT OF MINES-SOUTH AUSTRALIA B8

SIEVE ANALYSIS

SUBMITTED BY.. D FLINT " BORE NO..HOLE. 52 DEPTH.Q.7.9:5M e
1:50000 SHEET....8628 -0 ..o, HUNDRED PT.ADELAIDE. ... SECTION..453.... .. S
DESCRIPTION £42277- 9124, clear, Fire-. |
grained.. . sand. Jarker. atben.cbrpo. | SIEVE weieHt | coiwr. | cum o | CUM-%
Jeadered. coamse. sted Lagmea® |gss APERTURE RETAINED | RETAINED | RETAINED | cevanep
WEIGHT OF SAMPLE ..........occucuneenn.s 320:4.. ¢ms -
WEIGHT AFTER WASHING THROUGH 200%. 310: 6. gms
WEIGHT WASHED THROUGH 200%................. 9:8. gms Y | 950
3

Grey 7o eariy. Hrowsr,; /Is 475 o 0 o o
COLOUR AS RECEIVED. bb%a’a;;f /Idgra.s' —
COLOUR AFTER WASHING ../ /8. AR 1. .. ... 7| 236 ol O 0 0

i 14 | 118 08 0-9 o] o]
COMMENTS . Sy Kfaa Forvmarion —
aricture. oF. Stonm. cash-dune 25 | 0-600 | 7| 26 : '
squd,. and. clayey. sard of 52 | 0300 493 | 519 | 16 17
" Samﬁﬁ//5-//off05/es ................. 100-| 0-150 2306|2825 | 88 | 92
ceerer ettt ete e stee et ensene e smmeeeseeese s e seemmeemeens 200 | 0.075 262 |3087 | 96 100
- -200 -2 (3199 | 100

FINENESS MoouLyS... 1110, ... FiNES. 3 5. %

: :.d g-m 0450 0-300 0-600 118 236 475 950
_ 20 .
e
; IJ
,‘.‘ 8 7
12
J I

E 40
x . 7
a 7 :
. w Z
> ;
i Teo
3 f: P BORE N°..52.......
3 DEPTH 9.7.4:5m.
2 HO.FPT.ADELAIDE
S 80 ’ -
= 2 SECT...433........
T - 5.1465-1974 EM.LL QL
: - SPECIFICATION FINES....3:5...9,
100 LT A N EE S |
200 100 52 25 14 7 ’ 3/15 : 3/3
; B.S.S.




' B9
DEPARTMENT OF MINES-SOUTH AUSTRALIA '

SIEVE ANALYSIS

SUBMITTED BY...Q0.J. FLINT ... . BORE NO..HOLE. 54.. .. . . DEPTH..1:7.7.3: 9.
1:50000 SHEET....6628.=1................. HUNORED ..PT. ADELAIDE.... SECTION.453. ... ..

DESCRIPTION Z2/2 Lrocwsn 70 /_{'géfjg/e -

Clar,. ne. daired-sand; bumres- | SIEVE weionr | colwr. | cum.y, | SO
rleh. sand 1o O T BSS.|APERTURE{ .~ [RETAINED RETAINED | RETAINED [oery nep
¥ mm
WEIGHT OF SAMPLE ...........c.cervennni 902D gms
WEIGHT AFTER WASHING THROUGH 200% 333:0. gms
> N
WEIGHT WASHED THROUGH 2007...............] £:9.. gms ¥ | 950
3 . . .
COLOUR AS RECEIVED., P& 12y, 72, ik Loroce 77 he | 475 02 | o2 0 0
COLOUR AFTER WASHING 222, .craamzy. Sroewsr. | 1 | 236 o2 | 04| o 0
. . 14 | 118 05 { 09| o o)
COMMENTS #7zxed. acalizz, Senaaptore
S, and. shormaast. dume | 0 [9600] 8| 47| | ;
sad. L. Taumi A1Ee. Farrarvor. | 52 | 0300 895 | 942 | 28 | 29
...... 100 | 0-150 2157 | 3099 92 84
..................... Susmasusnrenensstniesasssannsen s s nnssesssnenens - 206 0075 193 | 3292 | o8 100
| | 200 o |aar '
FINENESS MOOULUS .....I:24. . ... FINES.2:%.. % 80 |337r2) 100
s mm. )
9073 0150 0300 0-600 118 236 47s 9-50
7 T
E: |
) #
% 20
I 7
k40
@
& /
w y
: 2 7
' 5 60
2 b BORE N°..54......
3 q . DEPTH |:7.=.3:9m.
a0 d . HO.PT.ADELAIDE
K SECT...453.........
- - 1465-1974 FM...1:24..........
T S ECIFICATION FINES.2:4.....%
. 200 100 52 25 14 7 %e | 3
B.S.S.




DEPARTMENT OF MINES~SOUTH AUSTRALIA

SIEVE ANALYSIS

SUBMITTED BY...... D ELINT ... BORE No ... HOLE.70........ DEPTH..Q.7.3:0m. ...
1:50000 SHEET.....6628 1L .............. HUNDRED..PT..ADELAIDE. ... SECTION...453...............

O Y S Ve SRR ST

i b et am rhm dariEs @

DESCRIPTION £/ 744 Sroew . 10, ool

ley. Laze-grained,. sand (g3 burmus|  SIEVE weiont | comw. | cumsg | CO%
amd, Hatiter. coteur. sl ith. ER1Y, B.S.S. |APERTURE RETAINED | RETAINED | RETAINED ‘300, NED
Coorse sie// z‘/ag»me”fs 7 a’//7//)7y. . mm.
WEIGHT OF SAMPLE.......cv.veeeneereens . 299:9gms
WEIGHT AFTER WASHING THROUGH 200%.298:Q. gms
o |.9 N n
WEIGHT WASHED THROUGH 200™............. '3, .. gms Y% | -9-50
. } 3. . . .
COLOUR AS RECEIVED . @77 Cl/ (12 72, ey, _/15 4-75 23 | 23 ! !
COLOUR AFTER WASHING .. 2% '.?.....g/.? freeerenee 7 2:36 2:8 51 2 2
- 14 | +18 2'5 76 3 3
COMMENTS /77 xed. aealin Semaatbore
Sand ond storm. - coash. dune | 2 | 0600 83 | 59 | 5 S
gand.of Sairt filde farnralorz | 52 | 0300 845 (1004 | 33 | 34
0/0///5/‘5?7"""”7‘7/71/550”7,:0/5-3, 100 | 0-150 I181-2 |281-6 94 95
This bas she Giabest cuml. oF ;
mrateria/ Coarser FAhoyy O-& /2r7 200 | 0-075 156 (2972 29 100
(1rock arnd shel fogrrerrs).
. -200 27 12999 100
FINENESS MoouLUS ...} 40 ... Fines.0:9..%
mm.
073 0450 - 0300 0-600 18 236 475 950
{I‘I Jl 1 1
? v. -
1
Vi
20
- Fi
2 " :
Z .,
<L 7
=
iy 40 /
2 B a")
Wi L A
_>_ 1
2 e0
3 ' BOREN2.70.......
3 - DEPTH.Q=3m...
f { P 1
A { HO. PT.ADELAIDE
80 - SECT. ..453........
m ‘5}1‘4,:615'.1'97 FM.....L40.......
1 - 5."}‘} ‘f ‘f‘“”}‘”' FINES...0:9%.....
- )|
100 {1 [ 1 0] ] |
200 100 52 25 14 7 e %
B.S.S. :
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DEPARTMENT OF MINES-SOUTH AUSTRALIA

SIEVE ANALYSIS

SUBMITTED BY... DL FLINT e BORE Ne..HOLE 83 . ... DEPTH...Q.. 7. LR.M...cceecen
1:50000 SHEET.... 6628 I ... HUNDRED .PT.ARELAIDE .. SECTION..453. ..o,
DESCRIPTION /22/2. gred.. e graimed
. A y P
geurd (2. clak.. .. ang. St SIEVE weiwr | culw, | cum.s, | UM%
SOLITELTTE s s ~ |ass.|AperTuRe RETAINED | RETAINED | RETAINED [ geaineD
WEIGHT OF SAMPLE ....................394.9....... gms
WEIGHT AFTER WASHING THROUGH 200% 328: 3. oms
WEIGHT WASHED THROUGH 200.........4:6...... ¢ms ¥ | 950
| 3 . . .
COLOUR AS RECENVED... 072, QL E ... e | 475 09 | 09
COLOUR AFTER WASHING 0/'/,&/4/7‘67‘0/9‘7/‘-“ 7 2-36 05 1-4 0 0
7€ :
14 | 118 7] 3 |
 COMMENTS. 5727777, c0 23ty e 172 avncd .
o St #ika Formation. .. 25 | 0600 49 | 80| 2 | e
Drited o lopograpkis. [od... 52 | 0300 630 [ 710 | 2l a2
Colwser. aeclion. Suzes.. af .. 100 | 0-150 2162 |2872 | 86 88
S e9REE. .. SUTH .
_ 200 | 0-075 389 | 3261 o8 00
- -9 . 100
FINENESS MOOULYS ..... LI 3........ FINES.2:)... % 200 ° = 330 _
mm. .
oors o0 0300 0-600 ) 236 475 9-50
1
r.
20 ?
Q
W=
= 1
<
40
@ ri
* T ’
w Y
> i 2
% 60
-
2 , ; BORE N°..83......
8 DEPTH.Q.Z1-Sm..
7
- , s HD.BT.ADELAIDE
= SECT...433.........
= 5.1465-1974, M3
= JFIECIFICATION FINES ..2:)......%
100 ll ll { } { I 2 ]
200 100 . 52 25 14 7 % = %



LR H R b T L e e bl

OEPART MENT OF MINES-SOUTH AUSTRALIA

SIEVE ANALYSIS

B.S.S.

SUBMITTED BY.. . R ELINT i, " BORE N0 .. HQOLE.85....... ODEPTH..L.S.=4.5m. ...
1:50000 SHEET.....6628. 7L ..., HUNDRED..PT..ADELAIDE .. SECTION..453. .o,

DESCRIPTION.. C/eanr,. /7947 are....

Fline:gretred. sand. Sand..... SIEVE werehr | comwr. | cums | SOt
Sartlrel. dud froe amd it [ges |APERTURE RETAINED | RETAINED | RETAINED "geaingp
Petrrress ~r7CH Sards Frorr o=z [PV nm.

WEIGHT OF SAMPLE.........c.onnnnn..... 386:9..... gms

WEIGHT AFTER WASHING THROUGH 200%.350Q:7. oms

> 5-8
WE!GHT‘ WASHED THROUGH 200™............0.8 ... gms 3% | 950
. 3 . .

COLOUR AS RECEIVED . &7 Sy 70, Sroevr,, he | 475 30 | 30 | !
COLOUR AFTER msnms..{??(?...?(?,ﬁ(..é.’.’ﬁéﬁ”- 7 236 1-6 4-6 | !
e 14 1-18 |-9 6-5

COMMENTS .= 25720 ok 83, . 2
| 25- | 0-600 54 [ 9 | 3 | 3
....................................................................... 52 | 0300 805 | 924 | 26 | 26
........................ tesedenenncnasasansartiestsiararernantanaonnees {00 | 0-150 2381 330-5 o3 95
....................................................................... 2001 0-075 87 | 3402 o8 100
FINENESS MODULUS ......|:28....... FINES.}'D....% 200 .69 356+ | 100
i mm.
: go78 050 0300 0-600 118 236 475 9-50
| Al - L
s i
/
20
/!
8 1
£
<L 7 7
’u-_, 40
/
@ V
.\. /
w Y |
2 y
= 0 I
3 - BORE N°.85.......
§ 5 . DEPTH 1:5-4:5m
| HD.PT.ADELAIDE
s ay ' SECT ..453.........
v S 1ﬂ‘f6,5,",9,7,4 . EM. |28
' Sﬁif'f'ILC‘}T'{"" FINES..l:9.%.....
L4 1]
100 | L 1 1] RN ]
200 100 52 25 14 7 e %



DEPARTMENT OF MINES-SOUTH AUSTRALIA B I3

SIEVE ANALYSIS

SUBMITTED BY.....Rd ELINT oo, BORE N9....HOLE..9Q........ DEPTH.. Q.2 )50 .
1:50000 SHEET....8628.-1I..........on.o........ HUNDRED ..PT. ARELAIDE. ... SECTION..453. o
DESCRIPTION . B/ Q4. crange . brown '
AR - AR - A | SIEVE weient | cuwr. | cum. o | CU%-%
....................................................................... BSS. | APERTURE [RETAINED | RETAINED | RETAINED | geryyep
WEIGHT OF SAMPLE .......ooooooeoo 237:1L.. gms
WEIGHT AFTER WASHING THROUGH 200%.230Q:9 gms
4 . . i
WEIGHT WASHED THROUGH 200%...............8:2... gms ¥ | 950
COLOUR AS RECEVED.. 27247 cranae brocor. | fe | 475 o | ©o 0 0
COLOUR AFTER WASHING 2772 griey. Srae”. | 1 | 226 o} o | o o}
_ 14 | 118 o ol 0 o]
COMMENTS <570/ /71 0ash dune. sond
o Saut. Kilda Forpration.. | % | 4600 b9 120 | | !
Colour. fathlams. on, casthi 52 | 0300 (649 | 669 | 28 | 29
w/é/‘e;ﬂ?a/a/aféﬂgﬁf'ofaﬂye 100 |.0-150 | I1s1-6 | 2185 92 95
Ve R ’ :
' 200} 0-075 _ 9 |230-4 97_ 100 -
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11-1 AS 1141, Sect. 11—1974

SECTION 11. SIEVE ANALYSIS

11.1 SCOPE. This Section describes the determination of particle size distribu-
tion of fine and coarse aggregates by sieving. :

11.2 APPARATUS. The following apparatus, complying with the relevant pro-
visions of Section 2, is required: .
(i) Balances and weights.
(i) Oven, drying.
(iii) Sample divider. .
(iv) Sieves—test sieves as listed in Table 11.2.

11.3 TEST PORTION.

11.3.1 General. The minimum ass of test portion taken shall be related
to the nominal size of the aggregate in accordance with Table 11.1. The test portion
required shall be obtained by further sample division, no attempt being made to
secure an exact predetermined mass.

TABLE 11.1
MINIMUM MASS OF TEST PORTION FOR SIEVING

Nominzal size Fine
mm 75 40 28 20 14 10 7 aggregate
Mass 25 kg | 16 kg | 12 kg | 8 kg 6 kg 2 kg 500 g 100 g

11.3.2 Mixtures of Fine and Coarse Aggregates. Mixtures of fine and coarse

aggregates shall be separated into two sizes by separation on a 4-75 mm test sieve.’

The portions of fine and coarse aggregate so obtained shall be measured out and
tested separately. :

11.4 DRYING. Test portions shall be dried to constant mass.

11.5 PROCEDURE. Nest the sieves in order of decreasing size of opening from
top to bottom and place the test portion in the top sieve. Agitate the sieves, either
by hand or mechanically, by shaking to and fro at a rate of about 100 strokes
per minute, turning through about one-sixth of a revolution at intervals of about
25 strokes and shaking up and down at the rate of about 100 strokes per minute.
Continue this agitation until no more than a further 1 percent by mass of the
residue on any individual sieve will pass that sieve during a further one minute
of continuous hand sieving.

Material shall not be forced through sieves by hand pressure, but on sieves
of aperture 19-0 mm and greater, hand placing of particles shall be permitted, if
this will facilitate passage of particles through the sieve.

When mechanical shakers are used, adjust the time of operation to provide
separation equivalent to that obtained by hand sieving.

Determine the mass of each size increment to within the tolerances specified
in Table 2.4.1 and ensure that the mass of material retained on each sieve does not
exceed that specified in Table 11.2. ‘

If the mass of material retained on any one sieve exceeds the permissible
mass for that sieve shown in Table 11.2, divide the material retained on the sieve
concerned into lots, none of which exceeds the permissible mass shown in Table
11.2. Re-sieve each lot for not less than 2 min. Add together the lots of
material retained at each sieving and consider these as a single size increment.

11.6 CALCULATIONS. The percentage mass of material passing each sieve
shall be calculated on the basis of the total mass of the sample, including any
material finer than 75 pym determined as described in Section 12.

Percentages shall be reported to the nearest whole number, except that the
percentage passing the 75 um sieve shall be recorded to the nearest 0-1 percent.

11.7 PRECISION. Results obtained by one operator using the same equipment
In repeat tests on different test samples drawn from a single bulk sample should
not vary by more than 5 percent of the initial value obtained.
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TABLE 11.2

MAXIMUM MASS OF MATERIAL PERMITTED ON
EACH SIEVE IN ONE SIEVING OPERATION

Sieve Maximum mass permitted
aperture
size 450 mum sieve | 300 mm sieve | 200 mm sieve
75-0mm 5kg 2-2kg 1kg
530 mm 5kg 2°2kg 1kg -
37-5mm 5kg 2-2kg 1kg
26°5mm 4kg 1-8kg 800g
19:0mm 3kg - 1*'3kg 600 g
13:2 mm 2kg 900 400¢g
9-50 mm 500g 250 g
4:75 mm 400 g : 200g
2-36 mm 200 g
1-18 mm 100g
600 um ] 752
300 um 50g
150 pm 40g v
75 um 25g

Note: If determination of the amount of material passing the 75 um sieve is required,
test the sample as described in Section 12, Material Finer Than 75 pm.
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SECTION 12. MATERIAL FINER THAN
75 pm IN AGGREGATES (BY WASHING)

12,1 SCOPE. This Section describes determination of the amount of material
finer than 75 pm in aggregate, by washing.

Clay particles and other aggregate particles which are dispersed by the wash
water and water soluble materials will be removed from the aggregate during the
test and so included in the general term ‘Material finer than 75 ym’.

122 APPARATUS. The following apparatus, complying with the relevant pro-
visions of Section 2, is required:

(i) Balance and weights.
(i) Oven, drying.

(iii) Sieves—test sieves as required.

12.3 TEST PORTION. The mass of the test portion shall conform with the
requirements of Table 12.1.

. TABLE 12.1
MINIMUM MASS OF TEST PORTION
Nominal aggregate Minimum mass
Over 40 mm 5kg
20 to 40 mm 2-5kg
7 to 14 mm 1-5kg
Less than 7 mm 500g

The test portion shall be the end result of the reduction procedure. No attempt
shall be made to secure an exact predetermined mass by reduction from the buik
sample. ;

124 PROCEDURE. Dry the test portion to constant mass at a nominal tem-
perature of 105°C and determine its mass to the nearest 0-1 percent (B).

Place the test portion in a pan and add sufficient clean potable water to
cover it.

Vigorously agitate the contents of the pan, taking the fine material into
suspension, and immediately pour the wash water through a pair of sieves, a 1-18
mm test sieve and a 75 pm test sieve nested together with the 1-18 mm sieve
on top. Avoid, as far as possible, décantation of the coarse particles of the test
portion. .

Return the material retained on the nested sieves to the washed sample and
repeat the washing operations with clean water until the wash water is clear.

Note: Where the amount of material finer than 2 um is to be determined, the wash
water must be retained for use in Section 13.

Dry the washed aggregaté to constant mass at a nominal temperature of
%ggoc and determine the mass of the dried aggregate to the nearest 0-1 percent

12.5 CALCULATIONS.

A= —— x 100
B
where

A = the percentage of material finer than 75 ym, by washing
B = the original dry mass of the test portion, in grams
C = the dry mass of the test portion after washing, in grams.

12.6 PRECISION. Results obtained by one operator using the same equipment
in repeat tests on different test portions drawn from a single bulk sample should
not vary by more than 10 percent of the initial value obtained.

B I8
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DETERMINATION OF 'FINES FREE' FINENESS MODULUS

Particle size distribution is determined according to the.
procedure described. in A.S. 1141-1974, sections 11 and 12,
Sieves are chosen such that each has nominal aperture double
that of the preceding one:

Aperture (mm) 0.075 0.15 0.30 0.60 1.18 2.36 4.75 0.5 19.0

B.S.S. Mesh 200 100 52 25 14 7 3% 3/8 3/4

2. The proportion of material finer than 0.075 (ZOO mesh BSS) -
is designated as 'fines'’.

3. The cumulative amount of sand retained on each of the
nominated sieves is recalculated as a percentage of the
material coarser than 0.075 mm (200 mesh).

4, Cumulative percentages calculated in 3 (abovej retained

on 100 mesh BSS and coarser sieves are summed and divided
by 100 to give Fineness Modulus.

Example

BSS Nominal Cum, Wt,. Cum. $ Cum. % of +200 mesh
Mesh  Aperture Retained Retained fraction retained

; (mm) (gm)

3/8" 9.50 0.00 0.00 0.00 )

3% 4,75 0.56 0.28 0,29 )

7 2.36 4,36 2.19 2.26 )

14 1.18 13.34 6.70 6.91 ) Sum =
25 0.60 35.71 17.93 18,50 ) 166.5
52 0.30 85.67 43,03 44,39 )
100 0.15 181.65 91.23 94.12 )
200 0.075 192.99 96.93 100.00

Fines = 100.00 ~ 96.93 = 3.07%

FM = 166.5 = 1.67
“T100



APPENDIX C

TORRENS ISLAND SAND
- SUITABILITY FOR USE AS
GLASS AND FOUNDRY SAND

COMPOSITE SAMPLES A588-A594/82.

In part, extracted from
AMDEL Report MD 308/83
by

Lyn J. Day
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. ' 1. INTRODUCTION

Seven sands labelled A588-A594/82 were submitted for testing to determine
their suitability for use as glass and foundry sands. Samples A588-A593/83 were
from the Torrens Island filling sand project and sample A594/82 from Hundred
of Peake, Section 28.

2. PROCEDURES AND RESULTS

Chemical analysis of the sands was carried out using inductively
coupled plasma atomic emission spectrometry. Results are given in Table 1.

A sample of each sand was examined using a stereo-bincoular microscope
to determine the colour, shape and mineralogy together with comments on
coatings, cementing and friability where appropriate. The descriptions
are given in Table 2. :

Size gradings were carried out in accordance with procedures given
by the American Foundrymen's Society (Foundry Sand Handbook, Seventh
Edition, 1963). Sieve analysis results are given in Tables 3-9.

In addition size frequency and cumulative curves drawn on semi log graph
paper are shown in Graphs 1-7. ‘

3. DISCUSSION

None of the samples tested were suitable for glass manufacture.
“Their silica levels were too low (less than 98.5%) and their impurities such
as iron and aluminium were too high.

The sands were generally well sorted with most being 3-3% screen
sands. Only samples A593/82 and A594/82 were 4 screen sands and hence
less well sorted. The samples were somewhat on the coarse side for
use as foundry sands having AFS finenesses of 52-56. Sample A594/82 had
an AFS fineness of 82. They were all clean sands with low AFS clay
values equal to or less than 0.6%.

dt.



TABLE 1: CHEMICAL ANALYSIS

A588/82 A589/82 A590/82 A591/82 A592/82 A593/82  A594/82

510, 97.1 96.2 96.7 97.1 95.8 92.4 95.1
Ti0, 0.06 0.07 0.04 0.05 0.06 0.05 0.10
A1,04 0.80 0.90 - 0.78 0.86 0.67 0.69 1.99
Fe,0s 0.19 0.21°  0.17 0.19 0.17 0.17 0.35
MnO 0.003 0.003 0.002  0.001 0.002  0.002 0.002
Mgo 0.05 0.07 0.05 0. 04 0.05 0.10 0.07
Ca0 0.48 0.96 - 0.89 0.43 1.50 3.00 0.21
Na0 0.11 ~ 0.12 0.10 0.10 0.08 0.11 0.22
K20 0.34 0.38 0.34 0.34 0.32 0.34 0.78
P,0s 0.02 0.02 0.01 0.0l 0.02 0.03 0.01
L.0.I.  0.59 1.13 1.00 0.86 1.39 2.70 0.67
Total 99.7 100. 1 100.0 100.0 100. 1 99.6 99.5
organic C 0.04 0.08 0.08 0.13 1 0.04 0.07 0.02

Co. 0.47 0.83  0.74 0.41 1.30 2.36 0.11




TABLE 2: BRIEF MINERALOGICAL DESCRIPTION OF SEVEN SAND.SAMPLES

Colour Shape

Sample No. Morphology (Constituents, Iron-staining, Heavy Minerals etc)
A588/82 Grey-brown Subangular to Pooriy sorted, slightly-calcafeous, unconsolidated quartz sand containing minor amounts of
Comp. 1 subrounded calcareous shells and shell debris and traces of black opaque heavy minerals. Majority of
quartz grains appear sound and unfractured and essentially iron-free. Traces of organic
material is present as root debris.
A589/82 Darker grey-Subangular to As above, but contains minor aggregates bf'quartz grains, very weakly cemented to calcareous
Comp. 2 brown subrounded material, up to 2 cm diameter, together with root hairs up to 1.5 mm diameter and 5 cm in
: length. Contains slightly higher percentage of calcareous shell material than A588/82.
A590/82 Grey-brown Subangular to Poorly sorted, slightly calcareous, unconsolidated quartz sand apparently relatively iron-
Comp. 3 subrounded free and containing minor amounts of (shell) calcareous debris and traces of black opaque
heavy minerals. Very similar to A588/82.
A591/82 Grey-brown Subangular to Poorly sorted, slightly calcareous, unconsolidated quartz sand showing v. minor iron-staining
Comp. 4 subrounded and containing minor calcareous (shell) debris and traces of opaque heavy minerals and organic
material.
A592/82 Light grey- Subangular to Poorly to moderately sorted, calcareous, unconsoiidated quartz sand showing minor iren-
Comp. 5 brown subrounded staining and traces of organic (root) debris and opaque heavy minerals. This composite con~

‘ tains <10% calcareous material as complete shells and/or shell debris. Isolated shell

specimen range up to 2 cm diameter.
A593/82 Lighter Subangular to Poorly sorted, calcareous, unconsolidated quartz sand showing minor iron-staining and minor
Comp. 6 brown - subrounded . weakly cemented aggregates of quartz grains/calcareous material. Contains <10 percent
: calcaredus material as shells and shell debris, together with traces of organic material
(root debris) and opaque heavy minerals.

N.B. All of the above six composites appear'to be of the same source of origin and are thus ﬁery
similar. It is thought, from optical examination, that these six samples all have surficial
coatings on the individual grains of an organic, (humic) origin, which may require removal
by caustic wash before use as foundry sands.

A594/82 Fawn Angular to Moderately well-sorted, honcalcareous, unconsolidated quartz sand showing moderate iron-
subangular staining. All grains appear relatively solid and unfractured and traces of opaque heavy

and subrounded minerals are present. No organics noted.

€92



TABLE 3

SCREEN SIZE ANALYSIS

SAMPLE IDENTIFICATION: Amdel No. :
' ' Mines Dept. No.: A588/82

. Series No.:

SIZE OF SAMPLE: 119.0 g.
AFS CLAY (AVERAGE): g.5%

AFS GRAIN FINENESS NO.: 54

U.S. SERIES EQUIVALENT WEIGHT /2 3
NO. (ASTM) MESH BSS RETAINED RETAINED CUMULATIVE
6 s - - -

12 10 “0.1 0.1 0.1
20 ; o 18 0.1 0.1 - 0.2
30 | 25 0.7 0.6 " 0.8
4 36 5.1 4.3 5.1
50 52 | 324 1 27.1 322
70 72 50.2 41.7 73.9
100 100 23.7 19.8 93.7
140 . 150 . 5.6 4.7 98.4
200 : 200 1.0 0.8 99.2
270 1300 0.1 0.1 99.3
-300 0.2 0.2 99.5

Total % Sand Grade 99.5



TABLE 4 e

SCREEN SIZE ANALYSIS

SAMPLE IDENTIFICATION: Amdel No. :

A589/82'

C5

Mines Dépt. No.:
Series No.:
SIZE OF SAMPLE: 118.0 g.
AFS CLAY (AVERAGE): 0.3%
AFS GRAIN FINENESS NO.: 54
U.S. SERIES EQUIVALENT WEIGHT 2 %
NO. (ASTM) MESH BSS RETAINED RETAINED CUMULATIVE
6 5 - - -
12 10 0.2 : 0.2 0.2
20!,' 18 008 0-7 ) 009
30 25 1.9 1.6 2.5
40 36 7.3 - 6.1 8.6
50 52 31.9 ©26.8 35.4
70 72 44.7 38.0 73.4
100 100 23.5 19.7 93.1
140 150 5.5 4.7 97.8
200 200 1.9 1.6 99.4
270 300 , 0.2 0.2 99.6
-300 0.1 0.1 99.7

Total 7% Sand. Grade 99.7



TABLE 5 -

S_CREEN SIZE ANALYSIS

C 6

SAMPLE IDENTIFICATION: Amdel No. :
Mines Dept. No.: A590/82
Series No.:
SIZE OF SAMPLE: 119.6 g
AFS CLAY (AVERAGE): 0.6%
AFS GRAIN FINENESS NO.: 52
U.S. SERIES 'EQUIVALENT, WEIGHT % y 4
NO. (ASTM) MESH BSS RETAINED RETAINED CUMULATIVE
6 5 - T -
- 12 10 0.1 0.1 0.1
20 ; 18 | 0.3 0.3 0.4
30 25 0.8 © 0.6 1.0
40 36 6.8 5.7 6.7
50 52 37.1 31.0 37.7
70 72 45,6 37.6 75.3
100 100 ' 22.9 19.1 94.4
140 150 ' 4.6 3.8 98.2
200 200 1.2 1.0 99,2
270 300 - 0.1 0.1 99.3
- -300 0.1 0.1 99.4

Total % Sané Grade 99.4



TABLE 6

SCREEN SIZE ANALYSIS

c7

SAMPLE IDENTIFICATION: Amdel No. :
Mines Dept. No.: 4A591/82
Series No.:
SIZE OF SAMPLE: 119.9 ¢
- AFS CLAY (AVERAGE): 0.4%
AFS GRAIN FINENESS NO.: 56
U.S. SERIES EQUIVALENT WEIGHT % z
NO. (ASTM) MESH BSS RETAINED RETAINED CUMULATIVE
6 5 | - - -
12 10 - - -
2‘0“,’ 18 . . 0.2 . 0- 2 002
- 30 25 1.0 | 0.9 1.1
40 36 © 5.0 © 4.1 5.2
50 52 28.7 0 23.9 29.1
70 72 51.5 42.6 71.7
100 100 ' 25.1 20.9 - 92.6
140 150 5.9 4.9 97.5
200 200 T 1.9 1.6 99.1
270 300 0.2 0.2 99.3
-300 0.4 0.3 99.6

Total Z Sand Grade 99.6



TABLE 7
FOUNDRY. SAND

SCREEN SIZE ANALYSIS

SAMPLE IDENTIFICATION: Amdel No. :

cs

Mines Dept. No.: A592/82
Series No.:
SIZE OF SAMPLE: 119.6 g.
AFS CLAY (AVERAGE): g.39
AFS GRAIN FINENESS NO.: 53
U.S. SERIES EQUIVALENT WEiGHT» % %
NO. (ASTM) MESH BSS RETAINED RETAINED CUMULATIVE
6 5 1.4 1.1 1.1
12 10 0.5 0.4 1.5
20 s | o8 0.7 2.2
30 25 1.6 - 1.3 3.5
40 36 4.8 4.0 7.5
50 52 30.4. 25.4 32.9
70 72 48.8 40.7 . 73.6
100 1000 24.6 20.5 94.1
140 150 5.6 4.7 98.8
200 200 0.9 07 99.5
270 300 - 0.1 0.1 99.6
" _300 : 0.1 0.1 99.7

Total % Sand‘Grade 99.7



TABLE 8

SCREEN SIZE ANALYSIS

SAMPLE IDENTIFICATION:

SIZE OF SAMPLE:

Amdel No. :

Mines Dept. No.: A593/82

Series No.:

120.2 g.

AFS CLAY (AVERAGE): 0.4%

co9

AFS GRAIN FINENESS NO.: 55

U.S. SERIES EQUIVALENT WEIGHT 2 z
NO. (ASTM) MESH BSS RETAINED RETAINED CUMULATIVE
6 5 0.1 0.1 0.1
12 10 0.2 0.2 0.3
"20 18 1.0 0.8 1.1
30 25 2.3 1.9 3.0
40 36 7.2 6.0 9.0
50 52 30.1 25.0 34.0
70 72 42.0 34.5 68.5
100 100 27.9 23.2 91.7
140 150 7.8 6.5 98.2
200 200 1.2 1.0 99,2
270 300 0.1 0.1 99.3
‘ -300 0.3 0.3  99.6

Total % Sand Grade 99.6



clio
DEPARTMENT OF MINES SOUTH AUSTRALIA D.M.393/8!
R.B.
| FOUNDRY SAND
SAMPLE NO. CQMPQSITE #*1 .,
DEPT. NO..AB8®/82........ DATE .J3:7-82....... COLLECTED BY .R2-J.FRINT.......
LOCATION TORRENS.JSLAND. . ...... |
SECTION..453....... HUNDRED RT.ADRELAIDE cOoUNTY .AREL-AIDE. .. COORDS.SEE .BELOW. .
LAND TITLE .
OWNER .. ET.S:A...covvun.. TENURE FREEHOLD . . PLANNING AREA ...... P
MINING TENEMENT ..oeTveveon OPERATOR ...t eeeen.. COUNCIL ivrrreneeeiTonnnnenns ..
ZONING vveuee.. Teeeccconnaos LAND USE NQT.VSED... ' ,
DISTANCE
ROAD TO ADELAIDE +.vvvevcvcoconcaones ROAD TO ....... e eeveteecoctonaacaeennnnnnnan .
NEAREST RAIL SIDING ...BKT......... RAIL TO ADELAIDE ..euvvvivrnonnnronennconennns
GEOLOGY 1:250 000 SHEET .AQELAIDE. ... 1:63 360 SHEET .ADELAIDE. .....
AGE .. .HOLOSENE ., ... ..ccvvvennnnn. FORMATION SAINT.KILDA FORMATION & . . ..
COLOUR ..GREY..BROWN,............. TYPE PUNE.SAND, (sternmiwash)............
L. HOLE .
g?;‘é‘EggEgﬁigg?TAqu& PRILL HOEE. .. Indicated reserves 464,000 m> (in situ)
""""""""""" ‘700 Inferred reserves 150,000 m (N situ)
"MICROSCOPIC EXAMINATION
UARTZ GRAINS :
c.zsymngw.qr.:*p, svbrownded.,minan amount, of caleareoys shells and shell debris , .
Fraees.qf opaavz minersls. . Trace organic material as reot debnis ...
SHAPE tvvvconovocncconaocooososananss .
ACCESSORY MINERALS ....ce.ovens. ceeone ~
REFERENCES :oAMDELo-oeRo?p-t'oMggeQ$/ea§oeeonoo-ooouoootoaonoooooo-oouoecooo ..... o e ®© 00
SIZE GRADING CHEMICA; ‘;\NALYSIS SPECIAL COMMENTS
. Si0, .97 uuunnn.. ,
‘ % RETAINED ALD,...080. ... Composite sample from
'B.S. 18 ...0:l....... ASTM 20 Fezog..,Q‘.‘.Q,,.,“., avger drill holes
25 ... @B oo 30 Caa ,,,,, Q-ﬂ-éﬁ ....... 40 O0-3m
T R 22< W 40 Mg0 ....0.95....... _ _
52 2Tt e 50 Na.Q ...QMh oo .o 4 o-3m.
72 AT 70 Kza..a,.g'.éﬁ ........ | 42 ©o-8m
100 .J9..8. ...00nin.. 100 M0 ....9-Q03......
150 .47 einnonnnen 140 Tloz.,,.,Q'.Q?.S .........
200 .08 . innnnan 200 P,0 e Q2. ...,
300 ..Otdeuennnn.... 270 CE B reenncnanrnnnns
-300 ..9.:2........ =270 Coz2.-". .9 %7 enn .
Ig Loss O-59
--~ SCREEN SAND 3 Clorgaric) O -O%
. F © a0 00 u. : o060 00 00 ‘ v ‘s
AFS CLAY QS ENVIRONMENT & RESOURCES DIVISION
: © 00 04'0 o 000
S FINENESS NO...S NON METALLICS SECTION
75% ON 3 ADJACENT SCREENS Y&5
- 90% ON 4 ADJACENT SCREENS YES




C
DEPARTMENT OF MINES SOUTH AUSTRALIA D.M. 393/8]
R.B.
. FOUNDRY SAND

SAMPLE NO. COMROSITE. ¥ 2

DEPT. NO..AS89/82....... DATE .)4.:7. - 82.... COLLECTED BY .P-J.FLINT. ......
LOCATION GﬂwHDRgDNOQ l';s'lr.AlN.Dﬂ.bti.Il

SECTION..<453...... HUNDRED RT.ADELAIDE. .CoUNTY ADPELAIDE .. .COORDS.s22. below. .
LAND TITLE

OWNER ...ET:SA ..., TENURE .FREEHOLD, .. PLANNING AREA .....lmveeeunnn...

MINING TENEMENT ...oTvevo... OPERATOR ....Teevee... COUNCIL .......: T ereraaean Ceeeen

ZONING veoevnw. Teeccecescnne LAND USE Net.wsed. ..
DISTANCE

ROAD TO ADELAIDE .......... R (0.1 N { o R

NEAREST RAIL SIDING Pr.Adeldide s Sk, RAIL TO ADELAIDE ....... G eececeesonancecaneoes
GEOLOGY 1:250 000 SHEET .ARERAIDE,... 1:63 360 SHEET ARELAIDE.....

AGE .. HOLQCENE .. iierireennnnnnn. FORMATION SAWNT  KILDA FORMATION .. .....

COLOUR GREY.BROWN, .(DARK]....... TYPE .Pune.sand ., (starmowesh) ...,

AU R DRILL HOLE.
ggfz‘éﬁgﬁgﬁﬁﬁg’g,r' OHGRR. PRI HOLE. Indicated reserves 464,000m° (in sity) |
'''' sttt Inferred reserves 150,000 m® (1nsitu).

MICROSCOPIC EXAMINATION

QUARTZ GRAINS . . , , , ,

Peorily.sonted voseneslidetes gquertz send with .miner salseresvs cementation |

*e sgeregates, vp.ie Aem; rest.beire, 1o, Sam Jong:, Pank.grey. brown.. ... ........

SHAPE Subengylar, ig .svbreunded. .
ACCESSORY MINERALS Slightly .higher qqilcarecus shell abundance than A588/82

REFERENCES AMREL . Rerart, MR 308/ 83, .. vt ventrenenreonnsonncnsesnnannnnn.,

SIZE GRADING CHEMICAIi9 éN/;l;YSIS SPECIAL COWNTSF
o Si0, .29 &........ .Composite sample from
E 5 RETAINED A1263° L. RQ2Q....... auger drill holes : —
- B.S. 18 ...Q:L....... ASTM. 20 Fe,03....Q:2M...... . 50 O -3m .
| 25 .. .08 . eenionnnn 30 || cab.3. .. Q:98....... 5. O ~I'Sm.
| KT S 40 Mg0 ....Q:07....... 52 . — 0-<%45m
52 AT l....ooaaeel, 50 Na,C ...Q:l%....... Clayey sand of
72 AL iiiina. 70 1<28. ...Q:88....... samphire flat focies
100 .28 0iiinnnnnn 100 MO ... Q:0Q%...... - present in. holes S0
150 % Teooncnocnas 140 Ti0,....Q:O7....... (minor) and 52,
200 .. 8. .iennnn. 200 PO, ... Q:Q%.......
300 ..Q0 .eeiiiinnnn 270 Cr253 ................
=300 .. PR -270 COz 7euad Q:83.......
. Ig Loss _1-13
--- SCREEN SAND 3 * Clorganic) 008
=5 LA -
AFS CLAY . @ik . .00 ENVIRONMENT & RESOURCES DIVISION
AFS F 0.8%.....
FS FINENESS NO. B+ NON METALLICS SECTION
75% ON 3 ADJACENT SCREENS X%
90% ON 4 ADJACENT SCREENS Yes




c 12
DEPARTMENT OF MINES SOUTH AUSTRALIA D.M. 393/8I
R.B.
FOUNBRY SAND

SAMPLE NO. GOMPOSITE # 3.

DEPT. NO...AS92Q/82....... DATE .1B:7-82....... COLLECTED BY . R JL.FLINT . ......
LOCATION . TQRRENS ISLAND .. ...... |

SECTION..483....... HUNDRED PT: AREL-AIDE, .COUNTY ARELAIDE....COORDS. see.below ...
LAND TITLE . .

' OWNER ..BET:S: A . iienennn. TENURE .FREEHQLD |, , PLANNING AREA .... = vevevenvnnn.
MINING TENEMENT ....5%ceoo.. OPERATOR ..... i reneee COUNCIL ....... e reeeccsenncnnnn
ZONING ..v.... T eeeccscceses LAND USE Net ueed...

- DISTANCE | - W
ROAD TO ADELAIDE ........ sececasesans ROAD TO .evvuennn.. teeoas G eroeeseesencaaeaeens
NEAREST RAIL SIDING Pt Adglqide, Skm . RAIL TO ADELAIDE ....... Ceeeeceresanensnannans

. GEOLOGY 1:250 000 SHEET ARELAIDE.... 1:63 360 SHEET ARELAIDE......
AGE .. HOLOCENE, . i irerenennnnes FORMATION .ST.KILDPA FORMATION .. ...oouvu....
COLOUR ..GREM.BROWN ....0ccuvaen.. TYPE Rvnesend..(sfermwesh). ... . .....
SIZE OF DEPOSIT ooooooooo t0coco0secoaoce lnp¢r—p@d reserves lso~ooo m3 ("h $|+U)

| MICROSCOPIC EXAMINATION

| QUARTZ GRAINS , ' _ _

.UnT¢msoJ idated . relatively. inon, fres , miver: selesneovs debrie. ; .grey brown. .
e | 8 00080000000 82000000000008 6655800008 acsecoscecssssooecsecossessnsn
SHAPE Svbanguler 1o, svhroundad, , |
ACCESSORY MINERALS Trages =f .black ocpaque heavy minerals
Er REFERENCES eAMQE’J‘E.R@pﬂ:'DMDcoqggjose@ouooonoo-oonoo-noooononc-o OOOOO 8.0 ® 0% 08 e 000 O * & o 0
SIZE GRADING : CHEMICAL ANALYSIS SPECIAL COMMENTS
o sio, ....9P8°7....... Composite somp!z from

» RETAINED ALS,.....078. 0 auger drill holes -

- B.S. 18 ...0:@...... ASTM 20 Fe,0%..... orl7...... 78 1B —<45m

:, 71 o T — S 30 cab.3. ... .0-89...... 79 O ~ I'Sm

k7T -y S 40 MgO ...... 2:985...... 92 O - 3m
52 ..3):Q.iiiininnnn 50 Na,C ..... oQ...... 93 O — 2-6m
72 ..80:8 . .iiiiennns 70 Kza ....... 2834...... Clayey sand of
100 .19 deeeonnnan 100 MmO ...... 0,Q02..... samphire flat focies
150 ...9:&.......... 140 TiO,. ... 0.0%...... present in hole 78
200 ...L20 .. .00een.. 200 Py0c..o... 0:Qh......
300 Qe 270 CE,8generncnnnrrnnnns
=300 ..Q: . inenn.n -270 CO57 e T unn..
lg Loss 1:00
--- SCREEN SAND 3% C o8
F : 'o v 0 00000 a0 00 P
AFS CLAY 2:82 ENVIRONMENT & RESOURCES DIVISION
% 0 8 0 0 0 0 O
AFS FINENESS NO..S2 NON METALLICS SECTION
75% ON 3 ADJACENT SCREENS YES |
90% ON 4 ADJACENT SCREENS Y&S




C 13
DEPARTMENT OF MINES SOUTH AUSTRALIA D.M. 393 /8i
R.B.
: FOUNDRY SAND
SAMPLE NO. SQOMROSITE . #H4 :
DEPT. NO...ASQ./8%2........ DATE ..&:7-~8A..... COLLECTED BY ..D.oFLINT . .. .

LOCATION .TORRENS.ISLAND......... _

SECTION.. 453...... HUNDRED R2T. ARE.L-AIDE, .COUNTY .APEL AIDE. . .COORDS.S22. below. ..

LAND TITLE T

OWNER ..BETS A cineeeeen... TENURE . FREEHOLD, .. PLANNING AREA ....7Tveviuvnnnn...
MINING TENEMENT ..7%........ OPERATOR .c.77ceeesnn. COUNCIL 4evvneeeiTooennnnnanonns
ZONING ...5Teeeeveoscnacaa.. LAND USE .Not.used... I -

DISTANCE |
 ROAD TO ADELAIDE ......... cascsreseas ROAD TO ....... eaeserennasesananntnratentoneen
- NEAREST RAIL SIDING P%.Adzipidle:s Sis3 RAIL TO ADELAIDE ..evvvvvnennnnnnnnnenennnnnns
’ GEOLOGY 1:250 000 SHEET ARELAIRE.... 1:63 360 SHEET . ARELAIDE.....

AGE . .HOLOSGENE ... ... e, FORMATION .SAINT, KiILDA FORMATION, . .. .....
’ COLOWR ..GREMBROWN, ..., eeconeas TYPE Mixes! Sune.send srd cleyey.sond (minor).
COLLECTED FROM ..AVGER.DRILW-.HOLK.. |ndicated reserves 464,000m> (in sity),
\ SIZE OF DEPOSIT +vueveerinncnninsnn, Inferred reserves 180,000 m® (in situ).
MICROSCOPIC EXAMINATION
QUARTZ GRAINS . X V
- Subengylar . fo. subreunded , posrly. serted yuncansdidated ;.very. miner. . ..

IR, BRI e s o e eoonnecnneennrcnnceonconssonnnsanens Ceeesercseeteacancntaensanns
SHAPE o tocnvacaccoacanannoococosonns

ACCESSORY MINERALS Miner, selesrzou®, shell debris and traces of opague heavy
minerals and organicmaterial;

REFERENCES .. AMDEL. . RePF MD 308/83 ... . . . e, Cereennean
SIZE GRADING CHEMICAL ANALYSIS SPECIAL COMMENTS
Si0, ... 87 h...eeen. Composite sarmple fi-orm
% RETAINED Alzas. e Q89 ..., augl:r <drill hohpzs 1=
B.S. 18 ...O'R...... ASTM 20 Fes03.... 9.12....... 10 O ~2S5m
25 0e BB s 30 cab.3. ... 0 AB. ... | 19 O-2im
36 ..t .40 MgO ..... OQFE:...... 20 O - 30m
52 ..28: 8. .00inennn. 50 Na.C ....Q Qi ennn. 21 O - 1-5m
72 .G . e 70 Ky0..oons O, ..., Clayey sand of
100 ..20°9....cnunn.s 100 MiO ..... O Q0l...... samphire flat focies
150 ... %' 2.renrenn.s 140 Ti0y..0x. O08...... only present in hole 20
200 .. li8inennnn.. 200 P,Oc..... 0-Ql.......
300 ...0iB . 270 Cr283 ................
=300 ...9:3..0000... -270 coz .. 0 ...,
Ig Loss ©-:-86
=== SCREEN SAND 3 : Clrganic) 013
AFS CLAY ...08%....... ENVIRONMENT & RESQURCES DIVISION
~AFS FINENESS NO..®
S FINENESS NO..S5<..... ] NON METALLICS SECTION
75% ON 3 ADJACENT SCREENS YES
90% ON 4 ADJACENT SCREENS YES




Cly
DEPARTMENT OF MINES SOUTH AUSTRALIA D.M. 393 /8]
R.B.
FOUNDRY SAND

SAMPLE NO. GOMPQSITE F S,

DEPT. NO..ASP2./82....... DATE .5~ 7-82...... COLLECTED BY .R-J FLINT, .. ....
LOCATION [ 3 DT‘OIBORENOSQ OI$J-‘A:N.Q. o ® 0o ® 6000 ]

SECTION.. 4 53...... HUNDRED FT, ARELAIDE, .COUNTY ..ARELAIDE . COORDS.Se= blow . .
LAND TITLE IR

OWNER ....BS:Ar . iiirnnnnns TENURE .FREEHSLD ... PLANNING AREA ..... S ereeacssenn

MINING TENEMENT .0 eSoevvonon OPERATOR ....T%.... «.. COUNCIL ..... TTeereennnan ceeeaan

ZONING ....... T ccocacnnes LAND USE .Net.used..
DISTANCE

ROAD TO ADELAIDE vvevvrececensecanse OAD TO ...... et ettersieceatetaneeaneaneeaans

NEAREST RAIL SIDING Pt. Adelaige,5km RAIL TO ADELAIDE ....... Ceeeereesnscseesescans
GEOLOGY _ 1:250 000 SHEET .APELAIDE . ... 1:63 360 SHEET . APELAIDE, . ....

AGE ...HOLOGENE . .. ........ «.. FORMATION-MIXED SEMAPHORE SAND & ST KILDA FMm

COLOUR . GREY. BROWN, (LSHT)........ TYPE ... RUNE SANDS ... .. ...

COLLECTED FROM ..AVYSER BRIHHOMNES.. |ndicoted reserves 464,000m® (in situ)

SIZE OF DEPOSIT ......eeeeeninnennn. Inferred reserves 180,000 m® (in si+u)

MICROSCdPIC EXAMINATION

QUARTZ GRAINS , , .
-Ureansclideted with miner.iren staining. plvs dreees. of organic rest debris. . .
. YR 1. 104 (yol). af.semplate. salcarnesus shelle. and. shell dekrig .

SHAPE Siwbeingvlonr. Fn subrevnded, . .

ACCESSORY MINERALS .Troses .of apegue heavy minerdls

ooooooooooooooo

REFERENCES eoA?ﬁM’Q'ﬁ‘L‘B‘ungtbmpowﬁ/:asvéooouo‘oonuoootoonc-oooocooccto

SIZE GRADING ‘ CHEMICAL ANALYSIS SPECIAL COMMENTlS £
o §i0, .. 28 8B......... Composite sample from
s RETAINED A1263° N o 1Y = v AN avger drillholes :—
B.S. 18 ....9:7...... ASTM 20 Fe,0%.. . QulZon...uns 57 O —-4m
25 . B e enons 30 cab. ..., IR 70 0 -3m
36 0ot 40 MgO ....0.08........ 85 5 - 4-8m
52 ..2%:%...00n.n.. 50 Na,C ...008........ 97 O -27m
72 .. A9 T . eesal0 ' Kza ,,,,, JORFC = Consists of mixed aeolion
100 ..2%2:8...c0unes 100 M0 ....00Q02...... dure saird (Semaphore
150 00 e @7 eennncnnn 140 Ti0,....0:Q&........ Sard and storrm wash
200 ...0% 7 iinnnnon 200 P,0c....0Q2........ dune sand (Sairt Kilda
300 ...0% 0 ennnn. .270 Cro0z.cuivunnnns “oaas | Formartion) .
-300 (o' D -270 Coz. 1:30. 0 0eenns
Ig'Loss |.33
~=-~ SCREEN SAND 3 - | Clorgeme) o-04
-3¢
| AFS CLAY ....8 ,3,/,, ceeete ENVIRONMENT & RESOURCES DIVISION
| L) o0 o000
AFS FINENESS NO.. =9 ‘ NON METALLICS SECTION
75% ON 3 ADJACENT SCREENS Y&s
90% ON 4 ADJACENT SCREENS YES




CIs

DEPARTMENT OF MINES SOUTH AUSTRALIA D.M. 323/8I
R.B.
. FOUNDRY SAND

SAMPLE NO. COMPOSITE, #.6

DEPT. NO...AE23/8%2....... DATE .18:7.582...... COLLECTED BY .P:oJ.FLINT........
LOCATION . TORRENS . ISFAND .0 eooe |

SECTION..<453...... HUNDRED BT ARELAIRE.COUNTY .ADELAIRE, .. .COORDS. Se-= .below ..
LAND TITLE L.

OWNER . ETSA ..cvvnnnnen %... TENURE FREEHQLD  PLANNING AREA ...... e eeereanen

MINING TENEMENT ....=%...... OPERATOR ..... Sy COUNCIL .....u.: T

ZONING veeeFeveennnacanones LAND USE NQT. NSEDR..
DISTANCE

ROAD TO ADELAIDE ...... ceebee reeeens ROAD TO tuevuurennecenenecannnncneasoesnnnann.

NEAREST RAIL SIDING Pt.4dzlaicles BEM.RAIL TO ADELAIDE ...vuveeerenenvnennenenonnn..
GEOLOGY | 1:250 000 SHEET . ARELAIDE.. 1:63 360 SHEET ARELAIDE......

AGE ...HOLOSENE..... eeonees e FORMATION MIXED, SEMAPHORE SAND & ST KILDA FM

COLOUR .GREY. BROWN.....0oveveanns TYPE .DUNE. SANDS . .oiiivinienenrennnnnn.

CSTECTED PROM -AHGER DRIL HOLE. |\pICATED RESERVES 464,000 m/ in situ)

SIZE OF DEPOSIT ...... Gocsoossssecans .. ° }NFERREDRESE.RVE.S lS0,000 ma( ll"l s'l-}-u)

MICROSCOPIC EXAMINATION

QUARTZ GRAINS , , . .
- Unesnsalidated. with minen iren stoining . and, weakly . cemented. . .
. .sggregatas. hess.than. Q% cdloareous. shells.and. shell. debris ... . ...
SHAPE .Sibangwlar: .te. snbravnded

ACCESSORY MINERALS .Trexee=.0f.0paque heavy minerals and root debris. |

REFERENCES . AMDE - REPh MR B0/ 83, . 0.t evtervorneenoneonnorecsssonsnnnns ereeeee
SIZE GRADING CHEMICAé ANﬂ.YSIS SPECTAL com’rﬁnsbs 0
o ' : Sio, ..QR. % ........ Composite sam rom
» RETAINED ALG,.. o681 g drill hoks -
- B.S. 18 ...Q2:8...... ASTM 20 Fe,07...0: 1. ou.n. 54 17-3-2m
| 25 . liQiiiiiianen, 30 cab.>...3-.90.. ... &7 22-45m
, 36 .89 . ....0.000. 40 MgO ....Q..1¢ . . couns Mixed aeolian durmc
52°.25:Q ccenennnns 50 Na 0 ...Qull........ sand (Semaphore Sand)
g 72 BAS. 70 K,0....Qu8. . .01 and Storm - wosh
100 . B2:2.0ue0nnnns 100 MmO ....Q..Q902...... durne sarnd (Scir+
150 ..8:B.......... 140 Ti0,....0.0%....... Kilda Formation),
200 ...t Qe . 200 onsq.,.Q.-.Qe» ........
R {1 [ O o P SO 270 | | V..., e
-300 ..0: 2. .eennnn -270 COz ...2:R3G........
_ Ig Loss 2.70
--= SCREEN SAND 4 [ ClGrgani)0-O7
AFS CLAY ...Qw#h....... ENVIRONMENT & RESOURCES DIVISION
~ AFS FINENESS NO. .5<...... NON METALLICS SECTION
75% ON 3 ADJACENT SCREENS YES
90% ON 4 ADJACENT SCREENS -NQ




CUMULATIVE % RETAINED

CUMULATIVE % RETAINED

COMPOSITE SAMPLE No.i A588/82

Cle

mm.
3-075 0450 0300 0-600 118 2:36 475 9-50
/
20
I
40
|
60
BORE N°..............
y
» DEPTH ..o
HD. ..Pt Adelaide
80 »: SECT. 453 ..
= . .5.1465-1974 FM. e
l SP#ECI%FECAT ON FINES .............%
= = 1L 1
100200 100 52 25 14 7 e 3
B.S.S.
C i
COMPOSITE SAMPLE No.2 A589/82
mm.
8-075 0150 0300 0-600 118 236 475 9-50
A L1
20
¥
I
N y 4
j 7
i y
1/
60
,}’ BOREN°..............
Y,
} DEPTH ..o
HD, ..P* Adelade
80 A SECT .453 ..
= S.1465-1974 FMe e
— SPECIFICATION FINES oo
] - IENEREEE!
100 ) | T3] 1
200 100 52 25 14 7 e %

B.S.S.



CUMULATIVE % RETAINED

CUMULATIVE % RETAINED

k

COMPOSITE SAMPLE No3 A590/82 Ci17

mm.
8-075 0150 0300 0600 - 118 . 236 475 950
Vi
20
40 I
ri
60
BORE N°..............
» DEPTH ..o
Hp. Pt: Adelaide.
80 7 SECT.. 452
ot - ..".4‘6.5,-19.7‘} FM. e,
SPECIFICATION FINES ... %
1 il T 1
100 1 [ L4 11111 ! ]
200 100 52 25 14 7 3A5 3/3
. B.S.S.
COMPOSITE SAMPLE No.4 A591/82
- mm. .
8-075 0150 0300 0-600 1-18 2:36 475 950
20
¥
¥
» 40
) |
f |
60 ;
BOREN®..............
DEPTH ..o
Hp, .Pi- Adelaide
80 7 . SECT . 453
.5.-'. .{ 5- '9'71 {1 T
SPECIFICATION FINES .ooooeveeene
B==oced S
100? VLT T ITT 1
200 100 52

25 14 7 346 %



CUMULATIVE % RETAINED

CUMULATIVE % RETAINED

COMPOSITE SAMPLE No.5 A592/82

ci8

mm.
0-075 0450 . 0-300 0-600 I E -] 2-36 475 9-50
(o] " 1 —_——
Vi
ra
20
/
J §
40
¥4
60
BORE N°.............. '
' DEPTH .o,
HD. .P1. Adelaide
8o ’ SECT...453 .
= S.1465-1974 FM .,
H ﬂf FICATION FINES ............%
- 11 i
199200 100 52 25 " 7 %e %
B.SS.
COMPOSITE SAMPLE No6 A593/82
mm.
8-075 0450 0300. 0-600 1-18 2-36 475 9-50
20
/
y §
40
60 v/, 4
BOREN®.............
DEPTH ..o
as Hp, .Pt: Adelaide
5 , sect 453 ..
- = |<";T "9’7'4 FM ......................
s SPECIFICATION FINES cooeveeennn.
%

200 " 100 52 25 14 7 %

o
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> ASTM SIEVE 270 200 140 100 70 30 40 30 20 10
80 T
<
SR
3 Y
092N
My 2
= A
=2
22 i ; -
IR AT
=g
A |0
oo B
? 35S
I m 2
o<l
MO EZ 40
02 w4z N\ 1977 Size specifications,
O8Iz S Chrysler Aust. Ltd.
= <Z29 B
v o O = £
(@) 7 >2 g
n4h3| z W
=-m 30
<D x| B &
m g (C) )z, g .
w4 > R *
e (from Scott, 1975)
E So| o -\
"0 mi m
'— 3 20
m <
wn
© O
o) ol &
5 -2 ig £ g 10
3e|C 2| 8 |
H )
S BN __
(=)
— X n rv—
_qg ~ (¢] — T T T s e T T T T T T T T
m g 04 mm 0-01 01 1-0 20 3.
m (=]
» § : SILT V. FINE SAND FINE SAND MEDIUM SAND COARSE SAND V. COARSE SAND PEBBLES
* WENTWORTH




(g

pa

S5

viITVHISNY H1NOS

NOILNGIYLSIA AON3NO3Y4 3ZIS NIVHO
ADHINI ANV SINIW 30 INIWLHVd3a

F0HNO0S3Y ANVS ANVTISI SNIYNOL

SINdAVS JAILVLINIS3Hd3Y Sl -S1INS34 40 39N

i.vQ

TN

NATHC

3ra
JIUGNO 2

Jig ¥R

¥8-1 -9

LRA- AR
py

(0121 VA

3 I3NMINNY g

I

8 -Z- eZ 27

BS. SIEVE

Ye' W'

Wl W o W 2

s2¢ 368 264 1AW 8"

100 T — 0

90 10

80 20

70 30

60 90 B
(7] <
g "
* 80 80
- -
g z
H &
w ‘ w
< 40 60 o

30 70

20 80

10 90

0 . . 100
mm 0-001 ' s 'O!JI ' ‘ T!TO j r T '|0'-0 o 1000 mm
]
8S. | cLAY siLT COARSE SAND MEDIUM GRAVEL| COARSE GRAVEL] BS.
CLAY sILT COARSE |V SONRSE PEBBLES
WENTWORTH




APPENDIX D

SUMMARY OF
GRAIN SIZE, SORTING AND
DISTRIBUTION CHARACTERISTICS -
COMPOSITE AND REPRESENTATIVE SAMPLES,

TORRENS ISLAND



COMPOSITE SAMPLES

SELECTED REPRESENTATIVE SAMPLES

A588/82 AS589/82 A590/82 AS591/82 A592/82 A593/82 Hole 8 Hole 48 Hole 54 Hole 90 Hole 94 Hole 17
TIDAL FLAT
DUNE SANDS CLAYEY SAND
Graphic Mean* (@) 1.97¢@ 1.93 1.90 2,02 1.95 2.0 2.108 2.43 2,03 2.0 2,03 2.12¢
" (mm) 0.26mn 0,26 0.27 0.25 0.26 0.25 0.23mm 0,19 0.24 0.25 0.24 0.23 m
Inclusive Graphic*
Standard Deviation (@) 0,45 0.52 0.47 0.47 0.49 0.56 0.39% 0.33 0.50 0.54 0.45 0.65¢
Inclusive Graphic* +0.09 ~0.02 +0.06 +0,09 -0.01 -0.03 +0,02 +0.10 +0,05 +0.07 -0,02 +0.17
Skewness )
Fines (75 um) & 0.8% 0.06 0.8 0.9 0.5 0.8
AFS Clay 3 0.5% 0.3 0.6 0.4 0.3 0.4
(nominally —-20 um)
AFS Fineness No, 54 54 * 52 56 53 55
15 REPRESENTATIVE SIEVING SAMPLES
* Parameters as defined in Folk (1966) where:
1. For Inclusive Graphic Standard Deviation Sample Fineness Fines Lithology
Modulus
< 0.35 @ sand is very well sorted : .
0.35 - 0.5 @ sand is well sorted Hole 8 0-1.5m 1.13 2.1 Dune sand :
0.50 ~ 0,71 @ sand is moderately well .sorted * 17 2.3-3.0m 1.28 1.9 Tidal flat clayey sand
' ) * 2 0-3.0m 1.25 2.9 Mixed o
" 32 0-1.5m 1.26 2.0 Dune sand
2. For Inclusive Graphic Skewness " 39 0-3.0m 1.19 2.4 "
" 42 0-3.0m 1.4 0.9 .
+1.00 to +0.30 distribution is strongly fine-skewed " 48 0-2.6m 1.24 2.4 "
+0.30 to +0.10 distribution is fine~skewed * 52 0-4.5m 0.97 3.9 Mixed
+0.10 to ~0.10 distribution is near symmetrical " 54 1,7-3.9m 1.10 3.5 Dune sand
-0.10 to -0.30 distribution is coarse skewed " 70 0-3.0m 1.24 1.2 "
= " 83 0-1.5m 1.19 1.5 "
" 85 1.5-4.5m 1.19 2.4 "
* 90 1.0-1.5m 1.21 6.2 "
" 91 0.5-1.5m 1.08 3.3 "
L7 | 0-1.5m 1.12 1.8 "

L]
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APPENDIX E

BEACH REPLENISHMENT SAND
SIEVE ANALYSES
AND
CUMULATIVE FREQUENCY CURVES
' FOR SAND FROM
NALPA, BRIGHTON BEACH

AND 'ADELAIDE COMPOSITE'.

Data supplied by

Coastal Management Branch
Dept. Environment and Planning



Soils Laboratory

MECHANICAL ANALYSIS DATA SHEET
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1
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Mass of wet soil4-dish .. .. . te es  sesesssseersessens g Total Mass of WetSample ... .. .. .ccrerrreeeenenes
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Mass—75um .. ., ve e ee ee seesssesesesessenes g % Totalpassed 75 um .. .. .. veennnernenee
Factor —— = F........... M {0%0 .................. evesuemerssesesanstensenenennsnnes
i ?
. )
Mass Ret. Mass(Corr)Ret B| 9% Ret(BxF) |% Passing (Acc.) Remarks
*03 - - 1000 -
~qu 06 e
28 % b 192
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~2f 5 0.\
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, Soils Laboratory
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Soils Laboratory
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APPENDIX F
JAPANESE INDUSTRIAL STANDARDS
for

SILICA SAND

Extracted from:

Dept. Trade and Resources (Canberra),

Overseas Market Rept. No. 1225
August 1982,



SILICA SAND QUALITY REQUIREMENTS

(1) For Sheet Glass Manufacture

1) Chemical Composition

$i0g over 97%
Fe,03 below 0.08%
Al,03 1.3-2.3%
Ca0 + Mgo below 0.5%

2) Water content: less than 6%

3) Size:
Rough grain sands tend be difficult to melt within the
furnace; fine grain sands hinder the heat flow and do
not melt uniformly
Size range: 0.,1-0.5 mm (14-100- mesh)
(less than 15% of sand should be below 115 micron (120
mesh))

(2) For Glass Products Manufacture

1) Iron content

Table 1: Limit of Iron Content for Silica Sand
Used in Production of Glass Products

Type _ Permitted level of Fe, 0, (%)

Optical glass 0.01

Crystal glass 0.02

Glass for tableware 0.04

White bottle glass 0.035

Light bulb glass 0.05

Chemical glass 0.1

Blue, white-bottle glass 2.5

2) Alumina content

(3) For Moldinqg

In general, the higher the Sio2 content of the sand is, the
better it is suited for molding:; however, because of the various
types of metal which are wused, and the various shapes of
moldings, the types of silica sands used in molding are not as
uniform as for glass production. As Fe203, Al,053, CaO and MgO
decrease the level of heat resistance, sands with low levels of
these chemicals are preferred.

Japan Industrial Standards (JISG 5901, 5902) classify sands
for molding as follows:



A, Silica sand for moldings (JIS 5901-1974)

1) Applicable range - sands with 2% clay or less
2) Classification

Table 2: Classification of Silica Sand for Molding

Chemical Composition

Class Sio, Fe»0- Al50, Ca0 + MgO
1 above 98% below 0.5% below 1.0% below 1.0%
2 96~-98% below 1.0% below 2.0% below 1.5%
3 93-96% below 1.5% below 4.5% below 2.0%
4 90-93% below 2.0% below 6.0% below 2,5%
5 85-90% below 3.0% below 8.0% below 3.0%
6 70-85% below 5,0% below 15,0% below 5,0%

3) Grain Size

Traditionally the molding industry has graded the grain size
of silica sands according to the following mesh sizes:

Table 3: Size Classification of.Silica Sands for Molding

Size No. 1 2 3 4 5 6 7

Grain size 6-10 10-14 14-20 20-35 35-65 65=100 100-200
(mesh)

Since 1974 sizing of silica sand has been classified
according to the relative weight of 'peak' sand which can pass
through a sieve with a certain mesh size, as determined by
Japanese Industrial Standards (JIS). For example, silica sand
which has a 'peak' at 65 mesh is called No. 65 sand.

Table 4: Grain Size of Silica Sand for Casting

(JIS 5902-1974)

Grade No. Size of Mesh in Standard Relative Relative
. Classification Seive ‘ Weight of Weight of
Unit: micrcon (mesh) 'Peak' Sand (1) Sieve (2)

(a) (b) (c)

No. 10 2,380 (8) 1,680 (10) 1,190 (14)
14 1,680 (10) 1,190 (14) 840 (20)
20 1,190 (14) 840 (20) 590 (28)

28 840 (20) 590 (28) 420 (35) Above 40%

35 590 (28) 420 (35) 297 (48)

48 420 (35) 297 (48) 210 (65) Above 70%
65 297 (48) 210 (65) 149 (100)

100 210 (65) 149 (100) 105 (105) Above 30%

150 149(100) 105 (105) 74 (200)

2000 105(150) 74 (200) 53 (270)




(NO.

(1) "Relative Weight of 'Peak' Sand" means the relative
weight of the largest volume of sand which was held up
by the seive.

(2) "Relative Weight of Sieve®™ means the sum of the
relative weights of the 'Peak' sand and the relative
weights of the sands which cannot pass through sieves
with mesh sizes either side of the peak sand mesh (i.e.
as shown in columns (a) and (c) above).

(3) The 'peak' mesh size is shown in column (b) above.

Natural ('Mountain') Sands for Molding (JIS G 5902-1974),

1) Applicable range - Sands containing more than 2% clay
with ignition loss of less than 6%,

2) Classification.

Table 5: Classification of Natural ('Mountain') Sand
for use in Molding

Class Clay Content (%)
1 2-10
2 10-20
3 20-30
4 30-40
3) Grain Size

Silica sands used for molding are mainly the five grades
48 to No. 200) shown in Table 4 above.

As shown in Table 6 below, there has been a gradual tendency

to use finer grade sands for molding; recently, size 5 and 6 sand
(as shown in Table 3) have been the most popular.

Table 6: Transition in the Ratio of Sizes of Silica Sand

Year

1955
1960
1965
1970
1975

Used for Cast Steel Production (Unit: %)

No. 3 No, 4 No. 5 No. 6 No., 4-6 Other

6.1 28.9 31.6 5.2 18.2
9.9 18.7 46.7 16.5 9.2
7.7 10.5 45.8 28.9 7.1
7.2 3.8 45,4 40.0 3.6
2.0 7.7 47.9 21.4 17.8 3.2



(4) For Glass Fibre Manufacture

1) Chemical composition

Si0; + Al,03 over 95%
Fe,04 below 0,2%
K50 below 0.2%
2) Size
" 320 mesh (85%)

(5) For Sodium Silicate Production

1) Chemical composition

Si0y over 98%
Al,03 below 1.3%
Fe,03 below 0,07%
Cao below 0.,02%
MgO . below 0.01%
TiO, below 0.1%

(6) For Production of Ceramic Glazes

1) Chemical composition

Si02 over 98.5%

Fe,03 below 0.05%
w 2) Size

=200 mesh (98%)

(7) Standard Cement Sand

The strength of cement is remarkably affected by the quality
of sand used. In order to test the strength of cement, it is
first necessary to define the type of sand used. This 'standard
sand' is stipulated in Japan Industrial Standards (JIS-R 5201) as
'Toyoura Standard Sand',

'Toyoura Standard Sand' is natural silica sand produced in
Toyoura in Yamaguchi Prefecture., When all foreign materials are
removed, the sand is regulated such that 1less than 1% remains
after being passed through a 29.7 micro (48 mesh) screen (as
defined in JIS Z 8801) and such that more than 95% remains after



passing through a 105 micro (150 mesh) screen. The chemical
composition is as follows:

SiOz Al503 Fe,03 Ca0 Mgo Ig. Loss
92.4% 4,1% 0.7% 0.4% 0.2% 0.5%

This standard sand is produced, under the supervision of the
Cement Association of Japan, by Toyoura Silica Mining Co Ltd and
is sold in 45 kg bags.

For cement which is to be exported to ‘'Sterling area‘',
British Standards are applied; for exports to ‘'dollar areas',
Ottawa Sand is used. Blanket purchases of both types are carried
out by the C.A.J.

Standard Sand Standards Applied Packaging
United Kingdom R.S.S. No. 12/1947 : 112 pound wooden barrel
U.S.A Graded sand (ASTM C1l09) 100 pound bag

Normal sand (ASTM C190)

(8) For Use in Sandblasting

Silica sand 1is wused as an abrasive for castings and
duralumin (10-35 mesh; No. 2-4) as well as for such things as
removing 'scale' in the chemical industry. For example,
sandblasting wusing silica sand 1is employed at refineries
producing high-octane fuels, to remove 'scale' which builds up on
the inside of heat exchangers. One example of the quality of
sand used for this purpose is:

1) Grain type - 'round' sand
2) Quality = SiO2 99.6%
Fe203 0.02%
Al,05 - 0.18%
3) Size =~ 50=70 mesh
4) Hardness =~ 7 (Moh scale)
(9) For Use as Filter Sand .

k3

Silica sand can be used in sand filters as one method of
purifying water. It is used to remove impurities such as foreign
matter and bacteria from water.

Sand wused in sand filters should have a ‘'quartz-like'
appearance; it should have no iron content and be hard as well as
being of uniform grain size and specific gravity.

Specific Gravity - 2,55-2,65
Ignition Loss - below 0.7%
'‘Abrasion Ratio’ - below 3.0%
Solubility in Hydrochloric Acid - below 3.5%
Grain Diameter - maximum 2.0 mm

- minimum 0.3 mm



(10) For Manufacture of Abrassives

1)

2)

Quality
Si0,y

2303

Nazs + K20
Size

325 mesh (80%)

over 90%

below 1.5%
below 1.5%
below 3.5%
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