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ABSTRACT

The Mount Gambier. area of south-eastern South Australia is totally
dependant upen groundwater for its water supplies. Water of Tow salinity is ex-
tracted froem unconfined aquifers (01ige-Miocene calcarenites) and to a much lesser
extent, confined aquifers. (Eocene sands). Both systems are likely to contribute
to the Blue Lake, which eccupies a recent volcanic cratera, and from which the city
of Mount Gambier derives its municipal supplies.

A winter precipitation surplus of 300 mm over the potential evapotrans-
piration allows recharge to the unconfined aquifer through most of the area.. The
amoeunt varies considerably with seil type and land use, with extremes shown by pine
forests (1ittle or no recharge) and karstic pavements (recharge estimated at 100-
200 mm). Water balance determinations suggest that current recharge estimates need
to be increased by 25% or more to balance the estimated discharge of 6.6 cumecs from
the system. The confined aquifer derives much of its recharge to the noerth of the
area studied, but some is expected north of Mount Gambier, where leakage downwards
through the confining beds is likely to occur.

Most of the discharge from the unconfined system is controlled by a -
solution- en]arged-fracture system which localizes ma jor sqr1gg discharges at the
coast, 3 hTS 5 hydraulic conductivity of 100-300 m day , compared with
10-30 m°day~ for porous medium flow in unfractured aqu1fer material.

The hydrochemistry of the unconfined aquifers can be explained in terms
of cyclic salt and dissolution of impure limestone.

The cavernous nature of the 1imestone underlying moest of the area has
facilitated subsurface waste dispesal. In turn a serious pollution problem has
developed, particularly in the Mount Gambier city area. The main indicator of
pellution is the nitrate ion, ‘derived from the breakdown of organic wastes.
Nitrate concentrations range from immeasurably low to 490 mg/1, considerably in
excess of the safe 1imit fer infants,and dramatic when compared with natural con-
centrations of 0-25 mg/1. Localized contamination is a problem in rural areas,
with dairies, houses and stockyards all centributing, particularly where they
coincide with karst features such as solution enlarged fractures.

Although pollution of the unconfined aquifer is serijous at Mount Gambier,
there remains a valuable resource elsewhere in the area, and it merits more detailed
study. The confined system is also unpoelluted, and its development will require
careful management to ensure that its present hydraulic relationship with the un-
confined aquifers is preserved.
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1. INTRODUCTION

The Mount Gambier region (The Gambier Plain) depends upon groundwater
supplies for. urban,lindustnial and domestic purposes. In particular Mount Gambier
city's supply is taken from Blue Lake, an expression of the water tab]e.revea1ed by
a volcanic -crater. Water suitab]e-for{most:purposes is withdrawn from the un-
confined, Gambier Limestone aquifer, with a small, but grewing contribution from
the underlying, confined, Knight Group aquifer system.

The most recent summary of thé hydrogeology was made by 0'Driscoll. (1960),
where the author stated that there was little danger of over-exploitation of the
groundwater resource, but that the possibility of its contamination should be re-
garded seriously.

In recent years. the problems associated with development in an area
underlain by an aquifer with local, widespread recharge have become very apparent,
with numerous examples of individual boreholes yielding obviously polluted water
(Ide, 1971). It became essential to investigate the hydrogeology in detail, and-
assess the pollution hazard, identifying the sources where possible. To this end
the Tertiary stratigraphy was investigated, 8 stratigraphic boreholes being drilled
with cable tool rigs. Appendix A outlines the method of sampling and the problems
of interhretation. ~The configuration of the water table was deterﬁined with a grid
of about 250. observation boreholes (Map 1), many of them drilled. for that purpose.
The observation bore grid was then systematically sampled to obtain reliable data
for hydrochemical and pollution studies. Details of the investigations outlined
above may be found in Appendix B, with a detailed description of water sampling
techniques in Appendix C, and a glossary of terms: in Appendix D.

Lack of quantitative data still makes it difficult to determine the safe
~yield of the aquifers in the area, but the pol]ution problem can be assessed.

At present the water resources of the area are administered under the
Underground Waters Preservation Act, 1973 (Boucaut and Waterhouse, 1973), and

control- of effluent dispesal is possible. Subsurface disposal, one major source.
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of pollution, will decrease in importance in. future years as- resource: management

policies will require alternative methods of disposal of wastes.

2. DESCRIPTION OF AREA

2 in the extreme. south-eastern

~ The Mount Gambier. area comprises 1 400 km
corner of South Australia (Figure 1). The study area comprised the Hundreds of
Blanche, Gambier, Caroline and MacDonnell, and parts of Mingbool and Young. Relief
is generally 16w, and occasionally moderate, with north-westerly trending ridges
. rising to a maximum of 50 metres above their flanking plains. Mount Gambier and
Mount Schank dominate, rising to 190 and 120 metres above sea level respectively.
Both are yo]canic‘in origin, Mount Schank being a well-preserved, dry-floored cone
(Plate 1). The Mount Gambier complex (Fenner,-léél) contains four lakes;, one of
which, the well known Blue Lake (Plate 2) is about 80 metres deep, whilst the
others. are-smaller And sha]]bwer.

The City of Mount Gambier, with a population approaching 20 000, is the
only sizeable town in the area. Local industries are based mainly on extensjve
pine forests and dairy products.

The region has been cleared of most natural vegetation, and put to con-.
ventional farming or forestry. The lower South-East proved difficult te develop
in the early days of settlement because of extensive swampy conditions. This
problem was overcome (not without the introduction of others) by the construction
of a network of artificial drains, as there is no natural well-defined drainage
pattern. To the north of. the Mount Gambier area Dismal Swamp remains largely un-
drained to the present day. It is a series. of disconnected, shallow,. often
circular swamps forming a belt extending nerth-west from the Victorian border.
Different geological conditions and a deeper water table prevented swamp formation
further south. At the coast the water table is again shallow and swamps occur.
These also have been made -suitable for agriculture by drainage channels.

The locations of points of interest may be found on Figure 1, and all

sample points are labelled on Map 1.
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3. GEOLOGY
A.. GENERAL .

The Mount Gambier area forms part of the Gambier Embayment of the Otway
Basin, described in Wopfner and Douglas (1971). Surface geology is shown on
Figure 2. The sequence of sediments was deposited intermittently from Jurassic
through to Recent times.. The Tertiary sediments of the Knight Group and the
Gambier Limestone are of particular interest as they form the deminant aquifers.
Figure 3 shows the. locations of boreholes used for stratigraphic information.
Table 1 summarizes ages, litholoegies, and aquifer characteristics of the strati-
graphic units relevant to the Tertiary - Recent period. The subsurface relation-
ships between the main Tertiary units is illustrated by Figures 4 and 5, north-south

cross-sections. |

The Gambier Limestone and Knight Group sediments predominate, occurring
through most of the area, with much smaller and irregular occurrences of the other
units.

The Knight Group sediments are paralic, with a poorly preserved marine
fauna (Ludbrook, 1961). An increasing marine influence was felt during the depo-
sition of the Kongorong Sand and the Léqepede Formation, climaxing with a major
marine transgression in the 0ligocene. The Gambier Limestone was then deposited
with minor terrigenous influence. Pleistocene aeoiianites of the Bridgewater
Formation overlie fhe older sedimentﬁ, some in well-defined bands marking old
shores 1ines (Sprigg, 1952). Recent coastal and fluviatile sands cover some of
the area (Firman, 1973). |

Recent volcanic acfivity is revealed by Mount Gambier and the smaller

cone of Mount Schank to the south.



TABLE 1

Stratigraphy (after Parkin, 1969)

Upper to Middle

Eocene

Upper to Middle
Eocene

Eocene

Kengoreng- Sand -

Lacepede Formation

Knight Group sediments

Poorly sorted ferruginous
quartz arenite.

Variable.  Glauconitic, silty

limestone with polished brown
ironstone grains grading to
broewn glauconitic silts.

Interbedded black/brown
lignitic clays and quartz
arenites..

AGE UNIT LITHOLOGY AQUIFER CHARACTERISTICS

Quaternary: Undifferentiated Mainly ash showers, with minor Undeveloped, very restricted
volcanics basalt lava flows at the base. areal distribution.

Quaternary Bridgewater Formation Largely aeolianite with some Little developed, restricted

shelly beds. areal distribution.
Miocene - Gambier Limestone Calcilutite - calcarenite; Poor to very good, widely
01igocene bryozeal and flinty. : developed throughout area.
Unconfined and semi-confined..
Late .. Compton Conglomerate Ferruginous, -rubbly conglomerate: Not an aquifer - very limited
0ligocene(?) - reworked Knight sediments.. . occurrence. e

Saline, undeveloped, very
restricted occurrence.

Forms part of. the confining
layer between confined and
unconfined aquifers.

Good aquifer where developed.
Widespread, but often at
uneconomic depths. Confined
in moest. of the area.




B. KNIGHT GROUP-

The Tartwaup Formation (Parkin, 1969), also named Knight Formation
(Harris, 1966) is the uppek Formation within the Knight Group sediments (Sprigg, 1952).
They are a paralic sequence of interbedded sands and carbonaceous clays- of Eocene
age. Sediments characteristically contain pelished, rounded quartz arenite, fine
mica flakes and some irregular pyrite grains and rock fragments.. By virtue of the
ubiquiteus black clay and often coarse, rounded quartz grains, the Knight Group is .
readily distinguished from the overlying Gambier Limestone, and can usually be recog-
nized from even the poorest geological Tog. The upper portion is often black clay

with varyfﬁg proportions of silt and well rounded quartz arenite, and has been named

the-“Burrungule Member" (Harris, 1966).

/
Vd

/ The only South Australian exposure (Plate 3) in Allens Quarry, Section 715,
Hundred of Blanche reveals coarsé grained, poorly sorted'quartz sands (Ludbrook,
1961). The overlying clays are leached and oxidised (grey and red-yellow brown)

compared with subsurface occurrences, where they are dark brown to black.

C. KONGORONG SAND, LACEPEDE FORMATION, COMPTON CONGLOMERATE

Two thin formations of Middle and Upper Eocene age have been recognised
at the base of the Gambier Limestone (Parkin, 1969). |

A dark, glauconitic silt believed to be the Lacepede Formation was recog-
nised in samples from a few bores in the area; it is not discussed in detail.

The Kongorong Sand (a limenitic quartz arenite - rudite) was described
from ODNL Mount Salt Structure Hole No. 3 (Parkin, 1969) in the southern part of the
area. Quartz arenite resembling the Kongorong Sand was recognised in borehole

- CAR 11 in the extreme south-east of the area but net in any other bores.
This-is interpreted as being the result of sedimentation on an undulating surface,

with pessible subsequent erosion.

D. GAMBIER LIMESTONE
The Gambier Limestone is a transgressive 0l1igo-Miocene: unit (Parkin, 1969),
with a considerable diversity<of sediment types within the calcarenite-marl frame-

work.
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Sediments range from richly fossiliferous calcirudites through calcarenites
and calcisiltites to glauconitic marls, some apparently 100% fossil fragments, others
apparently unfossiliferous. Black te dark brown flint occurs commonly, and in the
hand specimen sometimes grades directly to a grey silicified calcarenite with readily
recognisable fossil fragments.. Quartz arenite occurs commenly as a minor constituent
and rarely as a major constituent, reflecting a terrestrial influence on the pre-
dominantly marine sequence.

The 1imestone is jointed where exposed, with a dominant NW-SE trend
(Sprigg, 1952). Cave formation has often been controlled by jointing (Plate 4),
and linear caves some hundreds of mgtres long have been mapped by members of the
Cave Exploration Group of South Ausfra]ia (F. Aslin, S.. Aust. Dept. Mines, pers.
comm, ) .-

Dolines and cenotes are common, and their concentration near Barnoolut,
south-west of Mount Gambier, probably indicates more intense fracturing in that area.

The formation thins considerably from 300 metres at the coast to a few
metres in the noerth of the Mount Gambier area (Figure 4). Logs of existing bores
sugdest that the limestone is thin and sometimes absent in the Hundred of Young,
and it can be seen to be absent in part of Allen's Quarry in the north of the Hundred
of Blanche.

Detailed 1itholegical correlations are difficult because of the repetitive
nature of the sequence. Irregular flint formation, dolomitization and recrystalli-
zation complicate the‘sitdatiOn.

Lindsay (1967) recognised three zones within the Gambier Limestone se-
quence from bores. drilled 45 km to the north-wesi'near Millicent, an "Upper grey
cherty limestone", a "Cream 1imestone" and a "Lowér grey limestone". Ludbreok, in
Wopfner and Douglas (1971), recognised a "thin marl member" at the base of the for-
mation. McGowran (1973) described a three fold succession similar to Lindsay's in

a borehole drilled near Robe, 120 km to the nerth-west of Mount Gambier.
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The fhree-fo]d sequence can be recognised wholly or .in part from boreholes
‘in.the Mount Gambier area and is represented on the Fence Diagram (Figure 6) and the
éeo]ogica] Section (Figure 4).. It is often difficult to determine a boundary between
the "Upper grey cherty" zene and the underlying "Cream" zone because cream, flint—
free layers are commonly found within the upper zone. Generally a thickness of some
tens of metres of consistent cream 1imestone could, however, be recognised. The
"Lower grey" zone was easily recognised to the south of Mount Gambier, but appears
to be absent in many cases to the north. A detailed examination of the stratigraphy
is being undertaken by J.M. Lindsay, a micropalaeontologist with the South Aust-
¥alian Department of Mines.

The sequence is reflected in the seils of the area (Blackburn, 1959), with
flinty soils in the area where the "Upper grey cherty" zone outcrops, and a lack of
reported flint in soils where the "Cream" zone outcrops.

The main quarries from which building stene is derived, and the type
section for the.Gambier Limestone (Ludbrook (1961) and Tenison Woeds (1860, p. 256
and 1862, p. 75)) also lie in the area of outcrop of the middle zone. This has
resulted in the widely accepted, but erroneous view that the Gambier Limestone is
essentially a bryozoal calcarenite.

The occurrence of the middle zone at depth in the sequence south of the
outcrop area has been substantiated by a 16ca1 water boring centractor, Mr. Jack
Sims, who has used it to provide larger or less polluted supplies. than can be ob-
tained from the overlying material.

Thg upper part of the sequence has sometimes been removed by erosion
(the upper zone is often absent), particularly in the northern part of the area.
Proximity to the Pleistocene upwarp axis proposed by Sprigg (1952) may be a contri-
buting factor.

Selected geological logs. are included in Appendix E.



E. BRIDGEWATER FORMATION

Part of the series of sub-parallel dune ranges for which the south-east of
the State is well known rest unconformably on the Gambier Limestone. Well developed
ridges. occur south of Mount Gambier whilst to the east and north. dune complexes are
found. |

Drilling results revealed the cross~sectioﬁ of a we]lfdeve1oped dune 5 km
south of Mount Gambier (Figure 5). The base of the dune was found to rest on the
plain of Gambier Limestone exposed on the interdunal flat.. The geological section
on Figure 4 reveals that the base of some dunes may be several metres above the level
of the interdunal flat, giving some measure of the femova] of material that has taken
place since formation. Detailed field work to investigate .the dune bases has not
 been undertaken.

Bores penetrating the dunes revealed highly variable sequénces of yeT]ow/
brown quartzose calcarenites with occasionally shelly fossils, and differing degrees

of cementation.

F. VOLCANICS

Mount Gambier is a complex maar (011ier;, 1967), although it has been
considered by seme (Fenner, 1921 and Williams, 1941) to be a collapse caldera.
However, modern interpretation suggests.théf explosive phreatic activity was res-
ponsible for the formation of the craters. Two radiocarbon dates have been deter-
mined for the eruption(s), 1410 years B.P. (Blackburn, 1966) and 4 800 years B.P.
(Fergusson and Rafter, 1957). Both détes were obtained from good'materiél, and
infer two periods of activity. A soil profile has been recognised in the ash
(G. Blackburn, C.S.I.R.0. Division of Seils, pers. comm., 1975), providing support-
ing evidence. |

“Mount Schank is-a well-preserved scoria cone, with a small subsidiary
vent on its flank. Although abundant groundwater is available there, as it is at"
Mount Gambier, a maar did not form, and the cone is dry floored. No carbon date
is available, but its youthful appearance suggests that it is of recent origin, and

it is reasonable to. assign an age similar to Mount Gambier.
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4. HYDROGEOLOGY
~A.- GENERAL

Confined aquifers are found within,theSKnigHt Group and essentially un-
confined aquifers within the Gambier Limestone and Bridgewater Formations. The
BridgeWater Formation is usually above the water table in the Mount Gambier area,
but where the base of a dune is below the water table, hydraulic continuity is
likely. \

Most of the development of groundwater has utilised the relatively shallow
Gambier Limestone aquifér,-as it is simple and cheap to obtain supplies. The Knight
Group aquifer has only been penetrated by a few bores,.and only the one supplying
the Watfie-Pict Factory at Mount Gambier (Hundred of Blanche, Sectidn 364, Bore 03)
is currently withdrawing significant quantities of water from it. It will probably
be used more in the future to obtain pollution free supplies. \

The Kongorong Sand need not be considered a potentially useful aquifer in
the area as it has only been penetrated in relatively degp bores and contained
saline water (6 500 mg/1) when sampled at 298 m in borehole CAR 11. The Lacepede
Formation (where encountered) forms part of the cenfining layers between the Gambier

Limestone and Knight Group aquifers.

B. CLIMATE AND SURFACE HYDROLOGY

Average annual rainfall for the area ranges from 700 mm to 800 mm for
the measuring stations at Cape Nerthumberland and Mount Gambier P.0. respectively.
(Director of Meteorology, 1966). Most rain falls in the winter months, with.

average monthly totals exceeding 75 mm from May to September, and exceeding 90-100 mm

© from June to August.

Potential evapotranspiration for grassland has been estimated (Holmes and
Colville, 1970) and is shown graphically on Figure 7, together with average monthly
rainfall data for the twoe stations. It can be seen that precipitation exceeds
potential evapotranspiration from_ear]y April to 1ate September, with a maximum

difference of 2.75 mm day'1 in June-July.- The total rainfall excess for the winter
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months is close to 300 mm at both rainfall stations, and is probably fairly uniform
(for grassland) throughout the area. The maximum amount available for recharge,
considering soil moisture deficit, will therefore be somewhat less than 300 mm.

Despite the excess precipitation in winter, the only significant surface
flows in the area are seen in channe11ed\discharges from swamps and the aquifer
near the coast,53nd a loop of the tidal reach of the Glenelg River.i The headwaters
of the Glenelg River are in the Grampians, a mountain range in western Victoria, and
it becomes an effluent stream in its lower reaches. This is-evidenced by progressively
lower tritium concentrations in a downstream direction (J.W. Holmes, pers. comm.) and
the discrete groundwater discharges which can be observed (Plate 4). The base flow
of the river has been conservatively estimated at 2.5 cumecsc(J.W. Holmes, pers.comm.),
with'a 1 cumec contribution along the tidal reach to Meleside Creek in Victeria.:

A few minor inland flows occur during heavy rain, running down short,

blind valleys with swallow-holes at their extremities.

C. ACONFINED AQUIFERS . .

At Mount Gambier thinner overlying sediménts and the prospect of obtain-
ing a pollution free supply makes the confined aquifers economically accessible, and
to the north of the area investigated the small supplies obtained from the overlying
uncenfined aquiferé often makes their development essential.

In the area south of Mount Gambier the confined aquifers have never been
penetrated by water well drilling, and the limited data available is that which has
" accrued from petroleum exploration drilling.

Recharge probably takes place over a large area some tens of kilometres
to the north of Mount Gambier, where the confining layers (and in soeme cases the
Gambier Limestone) are thin or absent (Floegel, 1972). Colville and Helmes (1972)
discovered a sink in the unconfined aquifer near- Nangwarry, 30 km to the north of
Mount Gambier, and it is ]ikely'that others, as yet undiscovered,  also exist.

Until that area has been investigated in some detail, it will not be possible to

arrive at a quantitative estimate of recharge.
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Both salinity and hydrochemistry are similar to the unconfined aquifer,
providing supporting evidence for a significant vertical leakage component of re-
charge. The differences that have been shown to exist are the presence of iren in
significant concentrations-in the confined aquifer, and the low level of dissolved
oxygen. Both these differences are to be expected when the pyrite content and the
reduc1ng environment of the sediments are cons1dered

The top of the Knight Group is 300 m below sea level at the coast, and
discharge presumably takes place under the sea, with a component of vertical leakage
where the hydraulic conditions: are suitable. To the north of Mount Gambier drilling
has shown that the potentiometric level in the confined system is several metres
below that in the unconfined aquifer, which suggests a net inflow to the confined
aquifers.. At Mount Gambier the heads have reversed, partly due to the steep gradient
~ exhibited by the unconfined aquifer north of the city (Figure 8). The potentiometric
level of the confined aquifer at the Wattie-Pict bore is 7 metres above that in the
unconfined aquifers. ‘This has twe important implications.

(1) Pollution of the confined aquifers is not possible at Mount Gambier by direct
leakage from the overlying polluted aquifer, unless future withdrawals from
the confined aquifers reverse the head difference.

(2) It is Tikely that a proportion of the water in the Blue Lake is derived
from the confined aquifer. The bottem of the lake is within a few tens of
metres of the inferred top of the Knight Greup, and an effective seal. in
the recently formed volcanic conduit is unlikely. However, this has not
been proved by interpretation of the known chemistry of the waters because
the two aquifers are not sufficiently different.. Tritium, 14C and stable
isotope analyses could be utilized to quantify the situation. Substantial
withdrawals from the confined aquifers could prevent upward movement of
water, and allow: an influx of polluted water to the lake from the uncon-

fined system.
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The hydraulic relationship between the aquifer systems south of Mount
Gambier is not known, however it is expected that upward leakage will occur.

Aquifer parameters have been determined for the. uppermost sand aquifer
at Mount Gambier (Valentine and Waterhouse, 1974). During the aquifer tests a
marked hydrogeological boundary was encohntered, reducing the'transmissivity from

'1m"1 11 at some distance from it.

1‘600‘m3day near the borehecle to 180»m3day
The storage coefficient was calculated to be 10'4. The sedimentary environment in
which the aquifer material was deposited is 1ikely to have resulted in marked lateral
facies changes, and wide variations in hydraulic properties will be common.

The Tow value of'storage‘coefficientlis characteristic of confined aquifers,
and will result in much greater drawdown effects than would occur in the Gambier

Limestone when exploitation takes place.

D. UNCONFINED AQUIFERS
(i) GENERAL
Groundwater with a salinity often less than 500 mg/1 is found throughout
the area at depths ranging from 2 to 30 metres below the ground surface. The upper
two zones- of the Gambier Limestone appear from sparse:data to-fofm two separate sub-
aquifers, with slight hydraulic separation.
Due to the irregular incidence of solution features and the inhomogeneity
of the sediments, individual bore yields vary considerably from 0.5 litres/sec éEEEi>
or less, to 50 1/sec. One boere in the Dismal Swamp area is reputed to y‘ie'ld
- 200 T/sec.
Despite widespread development there have been few determinations of
aquifer pérameters,' The available aquifer data are summarized in Table II.-
(i1) WATER TABLE CONFIGURATION
The observation bore network was established in 1971 -and 1972.  Water
Tevel measurements provided the basis»for the water table contours shown on

Figure 8.
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The hydraulic gradients are moderate to-low generally, due to low relief
and the high transmissivity of the Gambier Limestone.-%Jhey suggest that movement
of the groundwater is in a southerly direction throughoat the area.

There is a groundwater divide at the noerth of the Dismal Swamp in the"
hundreds of Mingbool and Young (S. Aust. Dept. Mines unpublished data of Cobb,
1972). To the north of the divide groundwater flow is in a northerly direction;
to the south f16w is in a southerly direction. Therefore most groundwater moving

through the area studied must be derived from within the area, with a small component

meving south-west from Victoria.
The area seems to divide itself naturally inte hydrogeological zones ex-
hibiting particular characteristics (see Figure 8).

Steep Gradient Zone: The most obvious feature of the contour plan is the abrupt

steepening of gradient north and west of Mount Gambier in the Hundreds of Blanche
and Gambier. Local gradients are as steep as 1 in 40, compared with 1 in 1 300
between Mount Gambier and the coast. Several observation bores were drilled in the
area northwest of Mount Gambier to investigate this feature, and as can be seen on
the fence diagram (Figure 6) and the cross section (Figure 4) there is a marked
thinning of the Gambier Limesfone in the area of the steep gradient north-west of
the city.: Examination of bore logs and results obtained from test pumping of ob-
servation bores suggest that there may be lower permeabilities.in the area of steep-
est gradient, but thinning of the aquifer probably is more significant in leading to
lower transmissivity. The steepening of the hydraulic gradient can be. seen in areas
beth with and without pine forest development and can therefore be regarded as
largely independent of land use.

Recharge is reasonably constant as a first approximation and the aquifer
therefore must transmit greater amounts of water further to the south, incensistent
with the observed steeper gradient to the north. (Darcy's Law requires that a
steeper gradient must occur where the transmissivity of the aquifer is lesser, if a

constant volume of water is transmitted)
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-Isolated Zones of Steep Gradient - "Dune Highs": A prenounced ridge in the water

table contours occurs about 10 km south-east of Mt. Gambier.. The feature corresponds
- with the: pesition of a large Pleistocene dune, and borehole BLA 22 (see Map 1) was
drilled through the dune to investigate the possibility of a perched water table.
It revealed that the base of that dune corresponds well with the levels of the
interdunal flat (Figure 5), and showed that the high water level under the dune 1is
probably related to topography.

Other similar, irregular water table highs probably exist, but their
recognition depends upon precise observation bore locations as the water levels
drop to "normal" close to the flanks of the dune. The slight dome near the western
- end of: the Steep Gradient Zone is. probably related to a similar topographic feature.

Ewens: Ponds - Mount Schank Trough: A well developed trough extends. in a NNW

direction from Ewens. Ponds, through Mount Schank to the edge of the Steep Gradient
Zone about 5 km west of Mount Gambier. It is aligned with the main direction of
regional jointing (Sprigg, 1952), and corresponds approximately with the eccurrence
of the greatest Tocal density of large solution features. (Edwards,- 1973), particularly
these occurring on the property Barnoelut. Mount Schank lies near the centre of the
trough, prebably controlled by the same fracture system, and the largest individual
spring discharge (Eight Mile Creek) is found in the centre of the trough at the
coast. |

These factors all suggest that the trough represents a zone of increased
fracture solution cavity permeabi]ity,'and by inference it is a preferred flow path
for groundwater. |

Mount Gambier Plain: A zone approximately 5 km by 15 km centred on Mount Gambier

exhibits an extremely low gradient.- Many water levels measured in the area differ
by less than 0.1 m. The zone is aligned with its long axis orientated in a NW-SE

direction - similar to the regional jointing in that area (Sprigg, 1952).
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The nofthern and western boundaries are formed by the Steep Gradient Zone,
whilst gentle gradients characterise those to the south and east, with the exception
of the local "Dune High".

Despite .large annual withdrawals from the Blue Lake (at the centre of the
zone) there is little evidence for a surrounding cone: of depression. To the north-
east of the Lake a slight trough is apparent in the extention towards the lake from
the Steep Gradient Zone. The trough is small and affects only one contour line
however, and further interpretation is not possible without: more observation points.

The zone is interpreted as one of high fracture permeability, partially
due to solution enlargement of these fractures localizing the velcanic activity, and
is probably the northern extension of the Ewens Ponds - Mount Schank. Trough.:

Dismal. Swamp Area: Swampy conditions prevail to the north of the Steep Gradient

Zone, with near-surface groundwater. Recharge to the Knight Group aquifers has long
been postulated for this area; but recent drilling in the Hundred of. Mingbool has
revealed a thick Gambier Limestone sequence with confining beds at the base.
Significant recharge to the confined aquifers is unlikely in the east of the Dismal
Swamp Area, therefore, but may occur in the west, where bore logs suggest that the
Knight Group is close to the surface.

Hydraulic gradients are Tow in the area, and a detailed study of its

hydrogeology and hydrolegy has yet to be made.
5. -WATER- BALANCE

There is not sufficient data available to determine the detailed water
ba]ancet»but reasonable approximatidns can be made to give a preliminary inter-
pretation. ‘

It must be assumed that.there is ne major change in storage taking place,
and at present there is no evidence to suggest otherwise, except at ;he.Blue Lake
and at Eight Mile Creek. The Swamps at Eight Mile Creek and adjacent areas were
drained after World War II te allow agriculture. to be practised, and that hydrolegic

system. has probably reached its new equilibrium. The only long term water level
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measurehéﬁfs that have been made are those of the Blue Lake, which has been corre-
1ated'witﬁ ﬁhe.mass rainfall curvé (Ward, 1941) and lecal land-use (Anonymous, 1972).
On this basis there has been a decrease in storage in recent years in the Mount:
Gambier»Plaing. but‘aSttheré;are:ho comparable wéter 1éve1 measurements elsewhere in
that area there is no way of_rejfab1y estimating its magnitudéw

The balance can thé;éfore be expressed in the form "INFLOW = OUTFLOW",
and the various cdmpqnént§ are discussed below:

A.  INFLOW- ,

Most rechaége3o;éhrs.by-difect infi]tratibn through the'soi1,.and-varies
considerably wifh-éoiT‘fyﬁes and land use. Several recent determinatiohs have been
made using lysimeters or. environmental- tritium (Holmes and Colville, 1970a and b;
Colville and Holmes, 1972; Allisen and Holmes, 1973,and Allison and. Hughes, 1972)
with varying, though relatively consistent .results.

In summary , recharge in pine forests (20% of thg.area studied) is con-
siderably less thah in grassland areas, although the estimates of the magnitude.of
this difference,v%ry:_Bechgrge estimates. for grassland,rangeé'from 40 mm to 140 mm
per annum, as a fdﬂéﬁﬁﬁﬁf.f?;oi1 type and depth to the water fab]e.

Some 6ﬂ fhé inféhdune~f1ats have extensive exposures of limestone. No
estimates of rechaﬁge have been made in these areas.

In additioen to percolation through porous soil and rock there is a com-
ponent of point rechargggng'solution features and drainage bores. This component
is hard to estimate,iﬁufi%éiprobab1y insignificant when compared with the velumes
bf conventional pefédiéﬁf&n.~ Vertical leakage from the underlying confined aquifer
is also expected Where the head difference is appropriate.

(1) Seil Infiltration Component (A)

The rate of recharge can be obtained from the estimate of 120 mm/year and
60 mm/year for two parts.of the area, made by Allison and Holmes (1973). .The 120 mm
estimate applies to the area from the coast to about 20 km inland, and the 60 mm.

‘estimate to the remaining area south of the groundwater divide.
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The volume of infiltrating rainwater rechargjng the aquifer can thus be
calculated to be 3.83 cumecs. This compares well with the figure of 3.76 cumecs.
which: can be calculated fkom the overall estimate of 85 mm/year recharge in. sub-
region 2 of Holmes and Colville (1970a).

A value of 4 cumecs is taken as a‘?echarge estimate for this component.

(ii) Increased Recharge from City Area Runoff (B)

Recharge in the Mouht’Gamb{er city area has been enhanced by paved areas
and house roofs étc. “(although-this waté;’is probéb]y contaminated to some extent)
as all city runoff is drained down sinkholes and several hundred boreholes
(Plate 5).-

This component can be estimated using a figure of 36% hard surface area
contributing to runoff from an urban area, and reducing daily rainfalls by about
1 mm to allow for evaperation (D. Kingston, Hydrologist, S.A. Engineering and Water
Supply Dept. pers. comm.).

The paved city area can only be measured to about 20% accuracy, as
irregular growth has made the urban boundary somewhat diffuse, and a figure of 10'km2
has been adopted.

Appendix F gives average daily rainfalls for Mount Gambier Aerodrome
(data from the Commonwealth Bureau of Metereology). The-ca1cu1ated annual rainfall
with 1 mm subtracted for each rain day is 409 mm.

The annual volume available for recharge is 36% of 10 x 106 X 0.409‘m3;

2 3

with an additional 85 mm for 64% of 10 km“, that is 2.0 m yrfl'(0.064 cumecs:).

The amount of recharge in a comparable area of grassland (85 mm year'l) would be
8.5 x 105 m3 year"1 (0.027 cumecs). The paved city areas have therefore. increased
intake by 0.04 cumecs, which is not a significant contribution to the total.
(11{) Point Recharge Component (C)
The component of recharge from runoff inte solution features: is virtually

impossible to quantify, and-overlaps both components discussed above. It is un-

1ikely. to contribute significantly to. the total inflow.
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(iv) Leakage From Confined Aquifer (D)

At Mount Gambier the potentiometric level of the confined aquifer is 7
metres above that in the unconfined aquifers. To the north the head difference
reverses, unconfined water 1evéls being 3 metres higher than those in the confined
aquifer at borehole BLA 66, near Allen's Quarry. Borehole data shows that the can-:
fining beds’vaky in thickness and composition. It is impessible to estimate the
leakage from the confined aquifer at this stage, but it is possible that it takes
place throughout the area south of Mount Gambier.

Upward leakage through the bed of the Blue Lake may be very important
locally. o

(v) Discussien of inflow estimate

Inhomogeneities of land use and geology make the estimate of 4 cumecs
inexact, although the effects sometimes tend to cancel. each other.:-The-combiﬁed
error from these causes is unlikely to exceed 30% of the estimate. The'qrine$pgj'
sources of error are listed below. “

(1) Pine forests cover about 20% of the area, and are.kﬁown

(Holmes and Colville, 1970b) to markedly decrease- recharge.

(2) There are large interdunal areas south of Mount Gambier with.

exposed Gambier Limestone pavements (see Figure 2, and Plate. 6).

No recharge determinations have been made: in these areas, but it

is considered that it could exceed 100-150 mm, increasing over-

all recharge significantly. _ '

(3) Infiltration in parts of the Hundreds. of Mingbool, Young and Blanche

(for example at Allen's Quarfy where: the Gambier Limestone is in the

unsaturated zone) recharges the KnighﬁfGngup aquifgr, decreasing-

recharge to the unconfined aQuifer”bxla sﬁéﬁ] amouﬁgf\\.

~

B. OUTFLOW ‘
The loss of water from the system falls into two distinct categories,

natural discharge and withdrawals, of which the former is by far the larger.
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(1) Natural Discharge
A number of readily measured springs and drainage channels, (Plates 7 and
8), discharge to the sea between Cape Northumberland and the mouth of the Glenelg
River. These clearly are a major natural: outflow from the aquifer, (E), and have a
combined discharge of 5.2 cumecs (Clisby, 1972).
The remaining natural discharge from the system has not been directly
measured, and.is difficult to estimate, comprising evapotranspiration (F) in areas

of shallow _groundwater (Dismal Swamp. and-coastal areas) and porous medium flow into

/.

-

. thq/séé:,(G) at and beyond the coast, and leakage through the confining beds into

the confined aquifer north of Mount Gambier (H).

-

4 A major proportion of the base flow of the Glenelg River is unlikely to

be derived from the study area, because the streamlines, deduced from the water
table contour plan, suggest a groundwater divide to the east of the Ewens Ponds -
Mount Schank Trough. Only seme infiltration in the south east of the Hundred of
Careline flows to the Glenelg River. -
(ii) Municipal, Industrial and Private Water Supplies (I)

Water was abstracted from the Blue Lake (and therefore. possibly frem both
aquifer systems) at a rate of 0.14 cumecs in'i972, (D. Ide, Regional Engineer,
E. & W.S. Dept.,Mt. Gambier). Until early 1971 five boreholes provided part of-
this supply from the unconfined aquifer but these were withdrawn from service when
pollution Toadings reached the 1imit of safety (Ide, 1971). A large proportion of
Mount Gambier has now been connected to a sewerage system, but prior to 1963 all
wastes drained underground, and water was probably lest from the system only by in-
creased evapotranspiration in gardens and vegetable plots. When the sewerage
system is completed a significant proportion of the Blue Lake withdrawals will be
discharged into the sea.

Industries and private: individuals extract groundwater, and although it
is-also lost via the sewerage system and evapotranspiration, the total volume in-
volved is relatively small. Total sewerage discharge averages about 0.05 cumecs,

of which a 1ittle more than half can be attributed to industrial use‘(P.D. Harvey,
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Chemist, E. & W.S. Dept. Mt. Gambier, pers. comm., 1975).
(i11) Agricultural Use (J)

Farmers use water meinly for stock and crop watering. As borehole data
are incomplete, and use of irrigation bores varies considerably from year to year
(depending on the.prevailing agricultural cenditions, both climatic and economic)
no»estimate of the amount being withdrawn can be made. Less than 10% of: the total
area. is being-irrigated, which is well within the 25% 1imit suggested by Holmes and
Colville (1970a). Evaporative loss of irrigation water will thus be a small: propor-
tion of the totel outflow from the system.

(iv) Pine Forests (K)

The forests are an extreme example of land use affecting the water budget
by reducing recharge.. They intercept and transpire large volumes, but probably do
not represent a net water loss (J.W. Holmes, pers. comm.).

(v) Discussion of outflow estimate

The discharges. E and much of I have been measured} E is known to be
reasonably constant, but I will increase with time, and may beceme~1ess-representative
of unconfined aquifer discharges 1fimore use is made of the confined aquifer (The
Wattie-Pict factory discharges accounted for about half the total . sewerage system
| capacity in 1972).

The error of spring discharge determination is f715% (Clisby, 1972),
that is : 0.39 cumecs. The total discharge'iS»therefore=probab1y best estimated
to 1 significant figure at this stage, i.e. 5 cumecs;, and the minor components lose.

most of their significance in the discussion.

C. AQUIFER PARAMETERS
The measured spring discharge'a]lows the calculation of a Transmissivity
(T) for-the aquifek, representing the value appropriate for the transmission through

the aquifer of 5 cumecs: to: the coast for discharge to the sea.
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Darcy's Law can be stated Q = T i L, where

-Discharge (5.2 cumecs).

Q =

T = Transmiséivity (Hydraulic Conductivity x Aquifer Thickness)

i = Hydraulic Gradient (From Mt. Gambier to the coast %%i§03)

L = Length of Aquifer Discharging (27 km from Cape Northumberland
to the Victerian Border)

T R e 10° 13 ggy 1 g -3

= 22‘,,5.x~-10‘3 m 'day'1 m'l, best stated as: 2 xx104 m3‘day'

1 -1

This large value of transmissivity corresponds to a hydraulic conductivity of.

100 m3 day'1 m'2 for a thickness of aquifer estimated to be, on average, 200 m.
Most of the discharge occurs across a much narrower strip (10 km) of

coast ﬁear Eight Mile Creek, and flowlines can be seen to converge-upon the

Piccaninnie Ponds and Eight Mile Creek areas. Local hydraulic conductivities must

///therefore be greater than the value calculated. If the length of coast across

which most discharge takes place is taken to be 10 km, a value of 270-m3 day"lim"2
is appropriate.- |

Aquifer.parameters that have been determined in or near the area are
listed in Table II, and it can be seen that there is a marked variation between
values. |

In summary the overall aquifer hydraulic conductivity is of the order. 10

-2 3 'day'1 day'2

to 30 m3 day'1 m <, with a value of at least 100 m applicable in. zones
where fracture/solution cavity permeability dominates..

Templer 61§72) found that intergranular permeability of Gambier Limestone
was highest in the NW-SE direction.. This probably reflects ordered deposition of
the sediments: in the structural]y controlled basin.

The specific yield of the bryozoal calcarenite facies of the aquifer
material is of the order of 0.4 (Templer, '1972) with a lower value, of the order

0.1 - 0.2 (Bowering, 1973), probably applicable for the bulk aguifer.



TABLE IT - AQUIFER PARAMETERS - GAMBIER LIMESTONE

HYBRAULIC LOCATION OF TEST,

CONDUCT{VIEY I SAMPLE , OR COMMENTS REFERENCE
(m3day- . DETERMINATION .. ... . . .. . . ... ... . . ... .. S
7 - Mt. Gambier Aerodrome Bore test (8 hours) Read and Waterhouse, 1974
(no observation points)
8-12 | 0.09 Snuggery, 45 km Aquifer Test (72 hours) Bowering, 1973
NE of Mt. Gambier
30 - Nangwarry, 40 km Several pumping tests. Bleys and Warner, 1963
N of Mount Gambier Value adopted by Allison
_ and Holmes, 1973
60 - “"Gambier Plain" Figure adopted from Bleys ATlison and Holmes, 1973 &,
_ and Warner for their area @
s tudy
110 - Bulk aquifer aleng Calculated by Darcy's Law Herein
(1) Coastal section
270 (2) Ewens Ponds: Trough
150 - ‘Borehole test at Limestone known to be Harris, 1970
Wattie-Pict cavernous
- 0.4 Compton’Quarry Laboratory measurement Templer, 1972

(Typical building stone-
bryozoal calcarenite)
13.0 - , Vertical permeability
19.0 - ' NW-SE direction
10.4 SW-NE direction

- 0.054 Hd. Mingboeol Neutron moeisture meter,
) : reworked Gambier Lime-
stone and base of soil
profile.

Colville and Holmes, 1972
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D. WATER BALANCE
The equation INFLOW = OQUTFLOW can now be written in the form:

" Spring Discharges, E
Evapotranspiration, F
Soil Infiltration Component, A |
A Porous Medium Flow, G
City Area Runoff, B A i
A ¢ % Leakage into Confined Aquifer, H
Point Recharge Component, & ! _
) 7 ' Municipal etc. Supplies, I
Leakage from Confipsd Aquifer, D :
7 » | Agricultural Use, J
//j;// _ '
o Pine Forests, K
(j;// -
or
A+B+C+D=E+F+G+H+I+J+K....... Ceeaseseereteeconnns weaa(1)
With numerical values for (A + B) and E, equation (1) becomes:: \
8+ C+D=52+F+G+H+T +J+K .ioveveeooosoosossoneon RN €3

The components C, B, F, G, H, I, J and K have not been evaluated at this stage, _
but each is likely to be of a much smaller magnitude than the estimated recharge or
the measured discharge, with the possible exception of G, the borous medium discharge
component. The equation (2) therefore becomes: 4 = 5.2 + G...... eevecesenos .(3)

| This shows that the recharge estimate is inadequate, by at least 25%,
depending upon the magnitude of G, providing that the assumption of a.stéady state
is. correct.

Using the known hydraulic gradient from Mount Gambier to the coast, it is
possible to calculate minimum and maximum values for the porous medium discharge,
using appropriate vaiues of hydraulic conductivity from Table II.. Darcy's Law can
be stated Q = TilL, where-

Q

i

it

Discharge

it

Hydraulic Gradient, %%%;:103

Length of Discharge Strip, 27 x 10° m

3 -1m~1
3 1-1

L

30 x 200 m> day

Tmax

10 x 200 m” day m

Tm1'n
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On this basis the maximum expected porous medium flow.is 1.4 cumecs, 27% of the
gauged surface discharge, and the minimum expected is 0.5 cumecs, 9% of the
gauged dischargg.

The maximum total discharge to the sea can therefore be estimated at
5.2 + 1.4 = 6.6 cumecs, which requires an average recharge of 150 mm per year
throughout the area, or an even higher recharge over some portion of the area.

The Ewens. Ponds - Mount Schank Trough is bounded to the west by a poorly
defined groundwater divide (obseryation bores are spaced at 5 km intervals in that
area) and to the east by a more clearly defined groundwater divide. Both divides are
shown on Figure 8. The area from which water drains through the Trough is approxi-

mately 1 040 kmZ

, and the measured discharge at the coast is 4.2 cumecs. Porous
medium flow across the 10 km strip can be calculated to be a maximum of 0.5 cumecs,
giving a total discharge of 4.7 cumecs. This would require a recharge of 140 mm
within the catchment defined by the groundwater divide, a similar value to that es-
timated for the entire area. »

2 of the area, with a coastal

The Piccaninnie Pond discharge drains 225 km
strip of 10 km suggested by the groundwater divide, and may derive some of its water
from western Victoria. The measured discharge is 1 cumec, and porous medium flow
across the coastal strip can be calculated to be a maximum of 0.5 cumecs. This would
require a recharge of 210 mm within. the catchment. As there is unlikely to be sig-
nificantly more recharge within the Piccaninnie Pond catchment than elsewhere in the
area south of Mount Gambier two possibilities exist. Either the poerous medium dis-
charge estimate is too large, or there is a component of groundwater movement from
the east, in Victoria. The latter explanation seems more likely.:

In summary it seems likely that the springs constitute about 75 to 80% of
the discharge from the system, the remainder being by porous medium flow. The bulk
transmissivity which has been calculated for the aquifer suggests: that mest of the
water movement takes place along a fracture/solution cavity system which extends

inland for some distance from the Ewens Ponds area and suppkesses the large seasonal

fluctuations which might be expected with such a system.. The current e§timates of
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recharge are too low for the area south of Mount Gambier, where thin sandy soils and

karstic pavements probably allow infiltration to reach 100 to 200 mm per year.

‘6. HYDROCHEMISTRY OF UNCONFINED AQUIFERS
A. GENERAL

The analytical data accumulated from sampling the observation bore grid is
listed in Appendix G. Examination of the data revealed that the nitrate ion was
commonly. present in significant or.even dominant propertions. As it is an unwelcome
addition to the natural system,the natural hydrochemistry of the unconfined aquifers
can only be studied using samples suggested by low nitrate concentrations to be un-
contaminated.

Historical data are unre1iab1e or unavailable. Nitrate concentration was
either determined only as ammonia (not now considered a reliable technique) or not
detefmined_by analyses at all, and the sampling methods were rarely decumented. 01d
data invariably could not therefore be used to improve the reliability of the inter-

pretation, or to establish any trends in water quality.

The current hydrolegic medel for the area suggests that surplus precipi-
tation is removed by groundwater of local origin. Studies of the chemistry of the
dissolved salts in the grouﬁdwater were made to check this hypothesis; Several whole
rock analyses are presented in Appendix H, revealing CaCOj deminant in mest cases.

| In this context analyses were examined where the nitrate concentrations
was below 10 mg/1- (arbitrarily regarded as uncontaminated) and where the sample was
obtained- using pumping windmills or the portable pumping unit te ensure represen-
tative samples.

The chémistry of the groundwater is controlled by several factors apart
from extreme contamination. These are:

(1) Soil type (less important where the soil is thin and sandy),
(2) 1Ion exchange with clays in the seil and the aquifer material,
(3) The proportion of dolomite in the 1imestone through which theA

water has moved.
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(4) Residence time of water in the aquifer in the area sampled, and
(5) Agricultural practice resulting in minor alterations to chemistry

from fertilizers,

B. IONIC BALANCE

AThe low salinities and 1arge-va1ue§ of hydraulic conductivity demonstrate
that connate water does not need to be considered when examining the compoesition of
the water.

The aquifer. is. dominantly a calcarenite, with dolomitic and flinty zones.
Water samples generally had pH values in the range 6.5 to 8.5, and the dominant car-
bonate special expected is therefore the bicarbonate ion, HC03"(Garrels and Christ,
1965), in conjunction with cat® and generally lower concentrations: of Mg++.

Other constituents for which analyses were made, such as Na+, K+, e,

SO4= were considered most Tikely to be derived from cyclic salt.

The data were analysed to. test fhe-hypothesis=that thé-chemica1 composition
of the groundwater could be explained as a first approximation in terms of disso-
lution of calcarenite and addition of cyclic.salt.:

(i) Cyclic Salt Centribution

The main constituents of sea water (from Krauskepf, 1967) are listed

in Table III..

TABLE III - MAIN IONIC CONSTITUENTS OF SEA WATER

COMPONENT _ CONCENTRATION ... ... S MOLAR-RATIO: ... .........
mg/1 .. millimoles/Titre. . .. . ...with respect.to.C1”.

- ' 18 980 535 | 1.00

S0, 2 649 - 27.6 0.052

Na* 10 556 459 0.858

Mgt 1272 52,3 0.098

o 400 10.0 0.019

K 380  eg2 . . o008 L
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The ratios of SO4=/C1' tabulated below (Table IV), correspond reasonably
well with'the‘ratio for sea water. In particular, the overall average of 0.066 ..
compares well with 0.052 for sea-water, and indicates only a slight excess of so4=,

Similarly the ratios of K*/C1™ and Na*/C1™ listed in Table 1V correspond
well with the sea-water value, but again with a s1ight Kt and Na* excess.

Both sulphate andlpotassium concentrations in the samples were Tow (é,g,
0-35 mg/1 for sulphate), and percentage errors in analytical determinations would
have been maximized.

TABLE IV - MOLAR RATIOS. - SO4=/C], K*/C1™ and Na+/C1-

HUNBRED AVERAGE S0, /C1" AVERAGE K*/C1™. AVERAGE Na®/c1”
Blanche  0.062 0.030 1.05
Caroline | 0.059 0.014 - 0.95
Gambier 0.050 0.008 ’ 0.96
MacDonnel1 0.155 0.017 0.96
Mingbeol | 0.031 0.0 7 1.00
Young 0.084 0.025 | 1.13
Overall 0.066 - 0.021 1.02
SEAWATER 0.052 0.018 0.86

Thus 304;/C1' and K*/C]' show good agreement with the sea water ratios,
with a slight, but consistent excess.

The obviously large contribution of Mg and Ca (in widely varying pro-
portions) from dissolution of.11mestone and dolomite made it unrealistic te compare
their chloride ratios with those of sea water.

(ii) Mass -Balance

The aim of the examination of the analysis results was to balance the
molar concentrations. of the dissolved constituents by combination of ions based on
their probable origin.. Thus Ca++'and Mg++ were combined with HC03' to form
dolomite, the remaining ca’ and HC03" to form calcite, and the remaining ions sub-

tracted in the proportions of seawater (Table III), based on C17, the deminant anien.



-29-

Appendix I is an example showing a reasonable balance.

Generally the calcite/dolomite balance was good, however significant
excesses of Na+ or C1~ were common. This suggests additional components for which
analyses were not performed, such as silica (Si@z), and flint, quartz arenite and
sponge spicules would all contribute it to the groundwater. Minor excesses or defi-
ciencies can be attributed to analytical errors, processes such as ion exchange in
the soil layer and the arbitrary assumption that a sample was uncontaminated, which

was based on the samples nitrate concentration alone.

C. CONCLUSIONS

The examination of the water analyses supports the view that the ground-
water chemistry can be explained mainly in terms of cyclic salt and dissolution of
dolomitic 1imestone. More detailed analyses (such as 5102).cou1d be used to advan-

tage, although the problems- of contamination are hard te overcome.

7. GROUNDWATER CONTAMINATION
A. GENERAL ‘

The Gambier Limestone is particularly suitable for subsurface waste dis-
posal. It allews rapid passage of liquids- from the surface to the water table by
way of features. such as swallowholes and vertical (often infilled) solution tubes
and may permit rapid horizontal migration of poliutants.

Waste'1iquids,-both industrial and domestic, have been discharged for more
than one hundred years into wells, boreholes, caves and sinkholes (Plates 5 and 9).
The result is introduction of various pollutants directly teo the aquifer witheut
dilution or filtration, particularly in and near Mount Gambier,

The problem is compounded by runoff from the city of Mount Gambier being

drained down boreholes and sinkholes (Plate 6).
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B. INDICATORS OF CONTAMINATION
(i) Nitrate

To date one of the most significant pollutants in groundwater at Mount
Gambier has been the nitrate ion, NO3',for which concentrations of up te 490 mg/1
have been recorded. The generally accepted safe limit for NO3' concentration in
water for human consumption has been 45 mg/1 (U.S. Dept. of Health, 1962), although
Hart (1974) recommends 10 mg/1, as there is the possibility of infants contracting
the disease methemoglobinaemia when concentrations exceed this 1imit.,

Nitrogen is not a major constituent of the Gambier Limestone, so any
nitrogen compounds in the groundwater must have been introduced by infiltratien or
drainage.

It is possible to estimate the contribution of nitrogen to the groundwater
from two pollution sources, Mount Gambier city effluent and cattle excrement, and te
express each as a concentration of nitrate ien in a perfectly mixed aquifer.

Mount Gambier city effluent can be estimated on the basis of a population
of 20 000, with each person contributing 11 1bs (5 kg) of nitrogen per year (Task
Group Report, 1967). The velume of water in the aquifer can be estimated on the
basis of a saturated thickness of 100 m beneath the city, with an aquifer poresity
of 0.3. The approximate area of the city is 10 km2°

This effluent Toad would raise the nitrate concentration of the water in
the aquifer beneath the city by 1.5 mg/1 per year, and groundwater movement of a
few metres per year is unlikely to significantly reduce this concentration in the
short time.

The irregular input of effluent, slow rate of mixing and inhomogeneity
of the aquifer will all tend to prevent a uniform increase in nitrate concentration,
and an uneven distribution of high nitrates in the upper part of the aquifer could
be expected. At least 50% of all effluent is now safely removed by the sewerage
system, but the cumulative effects of at least 100 years of effluent disposal can
be expected to have increased ﬁitrate concentrations by 25 to 100 mé/] within the

city area.
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The contribution of nitrogen from the waste products of cattle can be
estimated in a similar way. Stocking rates.vary considerably with time and from
place to place, but local Department of Agriculture representatives gave an estimate
of 1 to 1.5 cows per acre as an optimum for rural areas. The maximum of 1.5 cows
per acre is used here, thét'is, 3.7 cows/hectare (ha). '

The waste products from:1 cow are equivalent to those from about 16.4
humans, each person contributing on average 11 1bs. of nitrogen (N) per year (Task
Group Report, 11967). About 1300 kg N©3/ha/y can therefore be expected from bovine
sources as a maximum eét‘imate°

Recharge to groundwater in grassland near Mount Gambier has been estimated
at 85 mm/year (Holmes and Colville, 1970a), from which the concentration of nitrate
in the infiltrating water can be calculated to be 1 500 mg/1 in an average paddock,
stocked with cattle.

Such a nitrate concentration could be expected in the infiltrating water
if the excrement were evenly distributed over the area of intake (with 3.7 cows per
hectare), with 85 mm of recharge and no less of nitrogen from the infiltrating water.
The pessibility of the ‘high nitrate concentrations in local graundwater being caused -
by animal husbandry is thus demoenstrated.:

The actual nitrate concentration of recharge water in afeas stocked with
cattle has never been measured but will vary from the estimate because of inter-
action between the following processes.

1. Cattle tend to congregate and defecate near stock troughs,and increased
nitrate concentrations are to be expected there as a result.

2. Local cones of depression around windmills (usually adjacent to steck troughs)
may fend to reduce dispersion of pellutants, accelerating the rate of increase
of nitrate concentration.

3. During summer months nitregen in the ammonia form may be lost in significant
quantities whilst on the surface, and up to 30% may be volatilized from the
soil (Bartholomew and Clark, 1965). Conditions favouring water loss also
favour ammonia loss, and ammenia may be carried by upward moving soil-water

to a. zone from which it can volatilize.
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4. During the period of active growth, uptake by plants is likely te reduce
the amount of nitrogen available for recharge. -

5. Although the nitrate ion is extremely mobile, ammonium is readily absorbed
by clay in seils (Bartholomew and Clark, 1965),' The thin and sandy soils
found south of Mount Gambier allew the greatest possibility of ammonia
movement.

6. Dung forms an essential food supply during the 1ife-cycle of some insects.
Unknewn amounts of nitrogen will be'Withheld from infiltrating water in this
way. |

7. Recharge exceeds 85 mm in some areas, and nitrate concentrations in recharge
water may be correspondingly reduced.

If the aquifer beneath a cattle paddock were 100 m thick, with a porosity

of 0.3, the nitrate concentration of'the groundwater could increase by about 1.5

mg/1 per year. In practise the concentrations beneath the city area could be ex-

pected to be much greater than beneath an area stocked with cattle because of the
variability of stocking rates and the mechanisms for nitrogen loss or fixatien,

which are effectively by-passed by the use of soakage pits and boreholes.

(ii) Bacteria
Bacteria are readily removed by passage of water threugh porous. media, but
are a problem in karstic zones where rapid flow along solution cavities may occur.
High (and unacceptable) bacteriological counts in water supplies have
forced the Engineering and Water Supply Department to step using certain water supply
bores. Many privatelbores have also been sampled by the local Department of

Agriculture and E.: & W.S. Department representatives and have been found centamin-

ated. Extremely high counts were reported in the old preduction bore of the Wattie-

Pict Ltd. frozen food factory and investigatiens by E. & W.S. officers in 1972

fajled to trace positively the source of pellution. Significantly, the bore pene-

trated two cavities during dri11in§ and thése'presumany allowed ready transmittal

of pollutants from nearby factory drainage bores.
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(iii) Phosphate

Phosphates are found in anima] waste products, and may also be derived
from phosphate-based detergents. As background phosphate levels in groundwater in
the area are very low (a large number of sample analyses contained less than 0.01
mg/]) it was hoped initially that phosphates might be a better indicator of pollution
than nitrates.

Superphosphate fertilizer is used 1oca1iy,,and could be a source of
pollutien in rural areas. The amount infiltrating beyond the root zene will vary
considerably, controlled by intensity of fertilizer use, soil type, plant. type and
karst features.

(iv) Phenols

Spillage and drip of creosote from impregnated timber treated at the State
Sawmill (Figure 1) infiltrated the soil and was carried inte a nearby sinkhole with
runoff water, before a new treatment area was constructed. Very low concentrations
of phenel in water may be detected by taste, although opinions vary on the actual
detection 1imit. The U.S. Public Health Service (1962) limit and that of Hart, 1974
is 0.001 mg/1 for human consumption. |

Chlorophenols may be detected in water in much smaller concentrations than
phenels. As the Mount Gambier town water supply is chlorinated, formation of chlero-
phenols from any phenols present in the water of the Blue Lake would be very serious.

(v) Metals

Pine Timber is "salt treated" at the State Sawmill by impregnation with a.
solution of copper, chromium and arsenic salts. Wastes from this process may reach
the aquifer in the same ways as creosote wastes.

Maximum allowable Timits are:

Cu:1 mg/1 (Hart, 1974) |

Cr:0.05 mg/1 (U.S. Public Health Service, 1962 and Hart, 1974 _,

As:0.5 mg/1 (Hart, 1974).

Observation bores were drilled near the sawmill to test for pollution

by phenols or metals.
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(vi) Dissolved Oxygen (D.0.)

Organic waste5>typica1jy-dep1ete the oxygen dissolved in water. Organic
contamination of bores should be. indicated by low D.0. readings (possibly in asso-
ciation with the other analyses such as bacteriological counts and Chémica] Oxygen
Demand- discussed below).

(vii) Chemical Oxygen Demand (COB)

COD was determined as a measure of the pellution load. The bielogical
oxygen demand (BOD) is a more- commonly used indicator of pollution, but is é slow
determinatidn and posed problems in this study because of the time invoelved trans-
porting samples to the laboratories in Adelaide.

Table V shows the analyses performed to detect specific poellutants in the

groundwater.

TABLE V - Analyses for Specific Pollutants

POLLUTION SOURCE

POLLUTANTS

ANALYSES

Domestic

Pairies and
Piggeries

.Cheese
Factories

Woods & Forests
Department

Others

Sewage and other wastes giving
rise to nitrogen compounds and
phosphate.

Wastes rich in nitrogen
compounds.. -

Whey and wastes rich in
nitrogen compounds.

Creosote, copper-chromium-
arsenic salts.

Various, including pea wastes,
glue, sawdust, oil etc.

Full*, NO,, PG,, COD,
Total N ih somé cases,
Bacteriological.-

Full NO4 cob.
Total N Bactgr1o1ogica1;

Full N@ CODr A
Total N3 Bac%er1o1ogica1.

Full N@ CcoD,
Pheno] 6r,

* Full analysis is taken here to include Na+, K+, Ca

A. NITRATE

A11 samples were analysed for nitrate.

'y Mg, €17, SO,

++

HCO3

4.’

8. DISCUSSION AND INTERPRETATION. OF RESULTS

OF POLLUTION SAMPLING

In additien, waters froem bores

near Mount Gambier were analysed to determine the form in which the nitrogen was

present in the groundwater (Tetal N in Table V).

are included in Appendix G.

Results of these special analyses
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"Free and saline" nitrogen is a measure of nitrogen present as ammonia,
and "albuminoid" nitregen is nitrogen contained in organic melecules. The nitrogen
in reduced forms oxidises to nitrite and then to nitrate with time, given suitable
conditions. Where anaerobic pools aré used for effluent storage, nitrogen will remain
in the ammonia form (Schmidt, 1972). These conditions might be expected in a stag-
nant, disused bore column, but not in the majority of waters sampled.

Most of the analyses were low in all nitrogen compounds except nitrate,
although concentrations of other compounds were measurable in a few samples and in-
dicate contamination by animal wastes or septic tanks. The ammonia in water from
borehole BLA 28 related to a putrid sample from a disused bore - an obvious case of
contamination of water in the bore column itself.

If nitregen compounds such aé ammonia were originally present as pollu-
tants théy have oxidised almost completely to nitrate by the time they reach the
water table (during their passage through the unsaturated zone). Consequently, the
treatment of spatial distribution and sources of nitrogen compounds in groundwater
was restricted to examination of nitrates.

(i) Sampling Methods

As samples were collected in three different ways, it was important te
test for bias in each of the different sampling. methods, as they represent sampling
from the aquifer at three pumping rates with consequent different chance of measur-
ing contamination of the bore column. The poertable pump has a capacity of about
2.5 1/sec, windmills. about 0.5 1/sec,and a bailer removes a negligible amount of
water from storage within the bore column.. Figure 9 shows the correéspondence
between analysis results for samples and wiﬁdmi]], pumped and bailed sources in
each area.

Water Was withdrawn from the bores at varying depths in the aquifer,
usually within the top 20 m. A plot of nitrate content of sample versus depth
below the water table for samples obtained with the portable pump (Figure 10)
demonstrates the Tlack ef-any‘re1ationship between»composition and depth of sampling

within the range of depths from which samples were taken in the pollution survey.

-
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Samples taken from springs and sinkholes although few in number also
conform with the distributions of the main three sampling methods.

It appears that sampling method is not-a controlling facter for the
nitrate concentration ef groundwater samples in this instance.

(i1) Nitrates in Stratigraphic Bores

Representative water samples were taken at various depths during the drill-
ing of each stratigraphic bore. The nitrate profiles are shown on Figure 11, re-
vealing a slight or marked decrease in nitrate cencentration at depfh, or uniformly
low concentrations at all depths.

This is coensistent with nifrate derived relatively recently from surface
sources, with the lower, less active zones of the aquifer not yet'having mi xed
sufficiently with the upper nitrate rich zones,‘

Bore BLA 76 appears anomalous, but enly en the basis of one analysis.
Bore KON 1 shows a fluctuating pattern of Tow nitrate_concentrations, but as they
are in the range 10-20 mg/1 this is 1ikely te be a natural pattern.

(iii) Statistical Treatment of Data

It was thdught that bores. in the Mount Gambier area might have higher
nitrates than bores in the surrounding areas, as a result of the higher population
density and greater intensity of waste dispesal, but this was not obvious by in-
spection of analytical results. Figure 12 shows the contoured distribution of
nitrate concentration and the very significant effects of peint sources.

In an attempt to discover the role of the city of Mount Gambier and near
environment in the regional nitrate distribution, the results were separated inte
two groups; one (Area A) of samples taken‘within~a‘radius of 5 km of the city
centre and the other (Area B) to include all other samples.

To check the pessibility ef high nitrate concentration resulting from
essentially local effects, boreholes were divided inte two categoriés.on the basis

of the adjacent surface envirenment,
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N

(1) Beres not likely te be direct]y polluted from adjacent surface features,
and

(2) Bores considered to be located such that surface features (houses, stock-
troughs-, daikies.etc,) could directly contaminate the aquifer in the area
adjacent to the bere. A distance of 100 m was arbitrarily chosen as the
limiting distance between bore and pollution source, although most were much
closer,

A fifth group was formed from samples taken from thoese bores situated
within the Mount Gémbier metropolitan area.

Statistical techniques.were'applied to the data to estimate the probability
of independence between the different sample groups. Table VI shows the calculated
probabilities of independence between the different groups, inc1udingrthe total
population. |

The log normal distributien was chesen because the data can be shown to
fit that form closely. There were ne values of nitrate concentration zero, or less,
and the curve had a long positive tail. An analysis result of zero mg/1 means that
the nitrate concentration of the sample was too low to measure, not that nitrate was
absent from the samples.. The independence probabilities were determined by inde-
pendence areas under the calculated nermal curves for the logarithm to the base 10
of sample nitrate concentration. The measure obtained will always under-rate the
independence between the groups, as there mdst be overlap between sample groups. even
if they are quite 1ndependent '

TABLE VI - Independence probabilities for Different Sample Groups

SAMPLE GROUPS COMPARED - INDEPENDENCE PROBABILITY

Bores Likely to be Polluted - Total 6%
Bores Not Likely to be Polluted - Total 14%
Bores Likely to be Polluted - Bores ‘Not

. Likely te be Polluted - 20%
Area A - Total 31%
Area B - Total 5%
Area A - Area B 37%
Mount Gambier Metropolitan - Total 58%

Mount Gambier Metropolitan - Area A. ) 30%
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Borehole Environment The probabilities of independence between the

sample groups selected on the basis of nearby surface features likely te cause
contamination are low when compared with the total pepulatien. The twolgroups

have a.20% probability of being independent of one another, which, while low, is
still significant. The surface environment near the. borehole cannot be said to

exert a controelling influence on the sample nitrate concentration, or by implication,
to be a major source of pollution. The local envirenment may still be very import- -,

ant in individual cases, however.

Spatial Distribution Samples from Area B have only a 5% prebability of-
being independent of the total popu]étion (82% of all boreholes sampled are in
AreaB), but samples from Area A have a 31% probability of being independent of the
total population, and a=37% probability of being independent of samples from Area B.

| This moderate probability of independence between the sahples from Areas
f,A and B is believed to result from the effects: of waste disposal in Area A. Figure
‘13 shows sample histograms with 10 mg/1 and 25 mg/1 class intervals for those samples
from bores in the two areas, with a shift in the peaks from a Tew 0-10 mg/1 in

Area B to 30-40 mg/1 in Area A. Natural nitrate concentrations are expected to be
of the order 0-25 mg/1. |

The mest significant departure from the total pepulation is provided by
samples from the Mount Gambier metropelitan area. They have a 30% probability of
being independent from Area A (and comprise 20% of the population from that area)
and a 58% probabiTity of being independeht from the total population.

. Figure 14’présents the calculated normal distributions for fhe logarithms
of sample nitrate concentration for the groups discussed. The departure of the dis-
tributions for samples from both Area A and the Mount Gambier metropolitan area from
the other distributions is clearly illustrated.

There are not significantly greater stock pepulations in Area A than
Area B, and the most' important difference is the high human population and the in-
tensive subsurface waste disposal. Samples from Mount Gambier metropolitan area
ranged from 45 mg/1 to 300 mg/1 nitrate, consistent with the predicted order of

magnitude.; (see page 30).
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(iv) Change in lonic Censtituents with Increasing Nitrate

In an attempt to determine which censtituents were added to groundwater
with the. nitrogen compounds, the dependence of’Na+,.K+; Ca++; Mgf+; c1°, HC®3f,
SO4= and P04E upon nitrate concentration was. tested.

There is a tendency for samples with high nitrate concentrations to show
corresponding higher than usual concentrations of other components, but gooed corre-
lations between individual components were not exhibited.

Correspondence between C1~ and N03' jons can indicate contamination by
septic tank effluent (Schmidt, 1972). Na and Ca appeared to be the main balancing
cations, with a smaller pfoportion of Mg.

The compositions of samples were plotted on Piper diagrams, on Figures
15, 16 and'17. The plot of the relatively uncontaminated samples is shown in Figure
15, Samples from Hundreds of Gambier and Blanche with nitrate éoncentrations
greater than 50 mg/1 are plotted on Fig. 16 and thoese from Careline, MacDonnell,
Mingbeol and Young on Figure 17. The resultant distributions show the obvious
effects of the increasing nitrate (as.én increase in its percentage of total anions)
by a shift of points towards the 304% + N03' corner (effectively the N®3f'corner)
and away from the-HC03' corner,

Cation distribution shows a slight shift away from the Na+'corner, without
much increase in the amount of-Mg++'suggesting that more Ca*" has gone into solution
with the NO,~ and Na* and mMg*t.

(v) Blue Lake Nitrates

The variation of nitrate content of Blue Lake water (with time) is shown
on Figure 18. The recent high nitrates are noet a unique occurrence, the highest
recorded level being in 1944, Records start in 1924, some 80 years. after European
settlement.

Analyses of water samples from the Blue Lake (from records kept by the
E. & W.S. Department) show that nitrate concentration does not vary with depth,

and was about ‘12 mg/1 when sampled in 1972,
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This shows that nitrates have not entered the lake in sufficient quantity
to significantly affect water composition.

Some more rapid transmittal of pollutants is pessible along selution
cavities, but explored caves in the area which extend to the water table rarely
exhibit flowing water (F. Aslin, S.A. Dept. Mines, pers. comm., 1972). This mechanism
is unlikely to contribute to any pollution of the lake.

A continued rise in nitrate concentration in the lake is probable in the
long term, even if-all underground discharge is halted immediate]y, unless there is

a major contribution of water from the underlying Knight Group aquifer.

B. PHOSPHATES

Concentrations of phoesphates are usually less than 1-mg/1 and frequently
less than 0.01 mg/1. The highest concentration (12.3 mg/1) is. associated with a
bailed sample of putrid water from bore BLA 28.

Fig. 19 shows sample histegrams of phesphates showing a distribution with
very few concentrations greater than 0.2 mg/1, and mest less than 0.01 mg/1, in
both areas A and B. Samples with high phosphate concentrations correlate with high
nitrate in a few cases - suggesting contamination by animal wastes. The other
samples with high phosphate concentration fall inte a distinct group with low nitrate
concentrations. Table VII shows the 11 samples with greater than 6.2 mg/1 POy.

A11 samples in Table VIT except GAM 12 and GAM 58 have obvious local
sources of contamination.

Bore BLA 61 was sampled immediately after a windmill was started (Sample
BLA 61A) and again after 15 minutes (Sample BLA 61). In that time phosphate dropped
from 0.73 to less than 0.01 mg/1, indicating that the high phoesphate was associated
with water in the upper part of. the bore coelumn, i.e. not associated with aquifer
contamination.

Bore GAM 58 is immediately south of the State Sawmill, with ne obvious
features 1ikely to cause phosphate contamination. BorelGAM 12 has no obvious local

source of. P04 and both may be the result of superphosphate use..
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TABLE: VII - SAMPLES WITH GREATER THAN. 0.2 mg/1 PHOSPHATE'

SAMPLING

BORE 'NO. Mg/1‘P@4 mg/1 N®3 METHOD AREA ' COMMENTS
BLA 4 - 0.45 490 Bailed A Bailed sample from W/M
_ adj. house.
BLA 32 0.20 265 Bailed B. Disused, in house yard
. ' adjacent to dairy.
GAM 57. 0.92 - 495 Bailed = B Clean sample, W/M adjacent
- to house.
'MIN ‘14 1.75 105 W/M B Clean sample, W/M started
for sample (adjacent troughs
~and stockyards). ‘
BLA 28 12.3 27 Bailed A Disused bore,. completed at
ground level,. putrid sample.
BLA 29. 0.25 20 Bailed A Moderately bailed sample, D
of M bore on roadside - no
adjacent features: to con-
taminate. A
BLA 50 0.2 14 Bailed B Open bore in shed - small
dead animal. Bird droppings
in profusion.
BLA 92 1.0 30 WMo B Windmill with adjacent trough.
- GAM 12 1.35 55 Pumped A Dept.  Mines observation bore,
clean sample
GAM 58 0.85 13 Pumped A Dept. Mines observation bore,
clean sample. On railway
‘ Tine adj. State sawmill.
CAR 23 1.2 12 Pumped B Pumped well - dirty water

- dead birds in water, dead
sheep 1 year before.

‘In summary phosphate concentrations are not sufficiently high to allow
assessment»of=regional.po}1ution. Sampling method appears to be the main centroll-

ing influence.
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C. DISSOLVED OXYGEN, CHEMICAL OXYGEN DEMAND

Dissolved oxygen concenfrations cover a wide range (expressed in mg/1, in
‘Appendix G), -from less than. 1 mg/1 to greater than 10 mg/1. Ranges and averages:
for sepafate hundreds, areas A and B, and the total area are shown in Table VIII,

Genera]]y the,va1ues are similar except for noticeably lower dissolved oxygen con-

.!r

/,zcéntrafﬁon in the Hundreds of Mingbeol and Young,. where less permeab]e soils overlie.
thin Gambier Limestone, depth to the water table is small (swampy conditions are
common), and infiltration rates lower.

| Figure 20 shows histograms of: dissolved oxygen concentration. . Both dis-
tributions are bimodal, and beth peaks show a shift to the lower disselved oxygen
values fqr boreholes likely to be polluted compared with those not likely to be

.po11uted,

' Samples from bores in the Hundreds of Mingbool and Young fall in the
lower dissolved oxygen classes in both histograms reflecting lower oxygen concen-
trations in groundwater in those Hundreds. ‘The-dotted Tine showing the histograms.
for the four Hundreds, Blanche, Caroline, Gambier and MacDonnell lacks the bimodq]
character, shoewing the influence that the Tow values in Mingbool and Young have on
the overall distribution. |

Tab1e VIII shows the ranges and averages of COD and DO in the area
sampled. COD values cover the range from less than 5 mg/1 to 80 mg/1, altheugh all
but two are below 50 mg/1. At these low values a dilute dichromate solution is used
for the determination, and the error in determination may be up to 20 mg/1 (N.
Blesing, Amdel, pers. comm.). Differences of less fhan 20 mg/1. cannot therefore be
interpreted as haVing significance in terms of pellution lead in the samples
analysed. The COD averagés are all in the 15-20 mg/1. interval, and their differen-

ces are regarded as insignificant.
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TABLE VIII - D@ and COD (in Hundreds’)

MIN(mg/1) MAX(mg/1) AVERAGE (mg/1) HUNBRED
DO 1.8 10 8.3 BLANCHE
oD 5 70 17.9
DO 0.5 9.8 6.6 CAROLINE
cap 5 50 16.7
DO 1.1 10.6 7.0 GAMBIER
coD 5 30 15.2
DO 2.0 10 6.3 MACDONNELL
coD 5 35 16.5
DO 1.3 4,5 2.7 MINGBOOL
coD 10 30 18.1
BO 1.5 10.0 4.8 YOUNG
coD 10 80 20
DO 5.4 10.6 8.4 AREA A
cop 5 70 16.5
DO 0.5 10 6.4 AREA B
cep 5 80 17.1
DO 0.5 10.6 6.8 TOTAL AREA
coD 5 80 17.0 |

The Tow values indicate that contamination with oxidisable substances
such as organic compéunds has not had a measurable impact on the groundwater to -
date. This reflects the aerobic cenditions expected in the unsaturated zone, where
oxidisable materials. will be oxidized before reaching the water table, and in the
upper zone of the aquifer where PO is high.

Only two bores with a COD greater than 50 mg/1 were encountered. Both
samples were putrid water, collected by bailing, and indicate contamination of the
bore water column itself. |

The plot of COD vs DO on Figure 21 shews that samples with low COD cover
complete range of DO values. The two higher COD samples have low DO values,
suggesting depletion ef oxygen in the bore, as would be expected. The range of

Tower DO values with low COD are likely to reflect two factors:
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(1) Depletion of oxygen by a limited pollution load,
(2) Depletion of oxygen due te other factors - e.g. reépiration by
plant roots.
Some samples known to be contaminated (e.g. dead sheep in well) did not
have a_corresponding]y high COP - throwing more doubt on the usefulness of the

method as an indicator of pellutien in this situation.

D.. SPECIAL ANALYSES (Appendix K).
(i) Phenol

A1l but three analyses were below the detection 1imit (1 mg/1) and indicate
a lack .of creosote contamination in the aquifer in the vicinity of the State Sawmill
- where the creosote wastes are likely to reach the water table.

Water from bore BLA 28 in the Mount Gambier metropolitan area (a bailed,
putrid sample) was first recorded by Amdel as 80 mg/1 phenol, and re-analysed at
3 mg/1. The results have no significance when the condition of the water sample is
~considered,

Samples from bores BLA 39 and bore BLA 82 contain 1 mg/1 phenol, however
there is no obvious source for phenol.

Analysis for phenoel at low cencentrations in a laboratory is a difficult
task, and a single analysis result of 1 mg/1 phenol is not a reliable figure on
which to base any conclusions.

(i1) Copper-Chromium-Arsenic

Copper - Ai1 but two samples were below the detection limit.

Bore BLA 39 was féund to contain 0.06 mg/1 Cu, and-Bore GAM 12,. 0.26 mg/1
Cu. As CuSO4 was used as a preservative (see Appendix C) in samples taken at the
same time, the most 1ikely explanatien of the Cu analysis results is centamination’

during sampling, as no obvious sources of Cu are evident near the bores.

Chromium - A1l samples were below the.détection limit,
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Arsenic - All samples were either below the detection 1imit, or at that
Timit (0.005 mg/1). This is not an unrea]fstic natural concentration, and is not
regarded as indicative of contamination.

In summary no significant concentrations of copper, chremium or arsenic
were detected in the areas around the State Sawmill and the Softwood Heldings
factory. If significant pellution has taken place, it has not yet migrated as far 4

as the sampling points.

E. BACTERIOLOGICAL ANALYSES. (Appendix L)
i Samples were taken from bores.using the portable pump where possible, as. it
Was believed that the risk of contamination was. too greét with other sampling methods.
Fl] bores had been drilled at least two months prier to sampling, and some were over
// 1 year old, reducing the chance of contamination introduced during the drilling process
giving misleading indications.

Bolivar Laboratories of the E. & W.S. Department,.in which fhe analyses
were performed, commented that these bores with three indicatortbnganisnsf present
could be considered polluted.  GAM 56 is omitted from their list, presumably due to
the small amounts of the indicator organisms present, although three were detected.

The results are presented in Appendix K, with comments about the lecation
of bores, whether local contamination is expected, and the sampling metheds. used.

- Samples with three indicator organisms fall into three groups, with only
one exception (Bore BLA 30).
(1) Bores considered 1ikely to be contaminated (10 samples)
(2) Bores sampled by bai]ing (3 samples)
(3) Bores sampled with the portable pump, but where the low bore yield
drastically reduced pumping time because the bore co1dmn was. rapidly
pumped dry (4 samples).

Groups (2) and (3) represent poor sampling techniques. This was realised

in the field, but where the-E. & W.S. Department personnel were on site it was con-

sidered worthwhile te sample the bore.- Not all bailed samples had high bacterial
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counts (e.g. bore GAM 67), but a high count from a sample obtained by bailing or
short term pumping cannot be considered to indicate contamination of the aquifer.’
The high levels of bacterial contamination in sahp]ed bores can be as-
cribed to lecal borehole contamination or improper sampling.
No useful relationships between bacterial counts and either COD or DO

were disclosed by the survey.

F.- CONFINED AQUIFERS

Boreholes BLA 66 and BLA 88 were the only pumped sampling peints for the
confined aquifers.. |

| There was no indication of contamination of the aquifer on the basis of

nitrate or phosphate. Dissolved oxygen was found to be low in both, and consistent
with the reducing environment (black, pyritic c1ays).

The production bore at the Wattie-Pict Factory has been tested repeatedly
for bacteriological quality by.officers of the Engineering and Water Supply Depart-

ment since 1972, with consistently negative results (P.D. Harvey, pers. comm., 1975).

G. CONCLUSIONS
The nitrate ion is the only component for which analyses were made that

is a useful indicater of pollutien of the Gambier Limestone aquifer. Other con-

stituents. or anaiyses»(phosphate, dissolved oxygen, chemical oxygen demand, bacterio-
logical tésts, copper, chromium, arsenic and phenol) are useful for detection of
extreme borehole contamination in a restricted area. The subdivision of the sample
nitrate population oh the basis of sampling method, local borehele envirenment and

Tocation has allowed certain conclusions to be drawn.

(i) There is no overal]'éontro] of nitrate concentration by the method
of sampling.

(i) When samples were divided intoe groups on the basis of pollutioen sources
adjaéent to the borehole, the resultant distributions had a 20% probability
of being independent. This suggests that the divisien is valid, but that
the local environment does not exert sole centrol over the nitrate concen-

tration of a sample.
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(iii)' Samples taken from the Mount Gambier metropolitan area form a statistically
independent group (at a.58% level of probability) frem the total sample
population. Thus it can be stated that the top 20 m of the:aquifer in that
area shows significantly higher nitrate concentrations tha?‘e]sewhere, pro-
bably caused by subsurface effluent disposal over a prolonged period.

Nitrate concentrations in the groundwater have not yet significantly
affecged water in the Blue Lake, because of the slow rate of movement of the ground-

watér, low nitrate concentrations at depth in the aquifer, and a possible contribu-

tion of water to the lake from the underlying confined aquifer. A long term rise is

jiﬁke1y unless there is a major contribution of water from the confined aquifer to the

lake.
There is no evidence of pollution of the confined aquifer underlying the

Gambier Limestone.

9. RECOMMENDATIONS
A. GENERAL

It is concluded that water suitable for human consumption is unlikely to
be available from unconfined aquifers in the Mount Gambier city area because of the
problems of pollution. Investigations to determine the extent of good quality water
elsewhere in the deeper sub-aquifer of the Gambier Limestone., are strongly recommended
with a programme of testing both sub-aquifers and the vertical leakage that develop-
ment: of the lower would induce.

A further study to determine the proportion of Blue Lake water derived
from the confined aquifers is essential if its long-term viability as a town water
supply is to be assessed.

A detailed investigation of agricultural seurces of nitrogen in the area
was discussed in 1973, but lack of funds-and staff in the ﬁepartment\of Agriculture
has prevented further action. This is an impertant project, as the suitability of.
agricultural practices on various soil types in the area should be assessed in the

context ofvgfoundwater pollution and recharge.
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The unresolved components of the water balance for both aquifers need
~ study, with initial concentration en recharge in the area south of Mount Gambier,
and te the confined aquifer north of Mount Gambier.

Determination of aquifer parameters.and characteristics of the confined
aquifers is essential to ensure that their development is properly managed.. A study

of their area of recharge is particularly relevant in the context of forest hydro-

logy.

B. MANAGEMENT PROPOSALS

Action to control and monitor the effects of man's activities 6n the
groundwater resource is essential for its 1ong_term preservation. Some aspects will
be dependent upon future studies of, for example, agricultural pollution and reduc-
tion of recharge by forests, but others can be stated.

Relatively pelluted water supplies have been proved in as yet undefined
areas from the middle zene of the Gambier Limestone. Protection of this water from
contamination by correct borehoele construction is essential.

Localized contamination from stockyards, dairies etc. can be difficult
to control, but correct siting of supply bores as far as possible from pollution
sources may provide acceptable quality water. Pumping water to stock troughs at
least 100 metres from supply bores is an example worthy of adoption.

Although legislation gives the power to control waste dispesal, there are
st%l] many outstanding examples of pollution hazards, and abuses of authorized
drainage bores are inevitable unless their use is actively policed.

Economic considerations fortunately limited development of the confined
aquifers to a minimum prior_to the enactment of protective legislation. Proper con-
struction methods. are now mandatory for any bere penetrating them. |

"The main requirement of management at this stage is to ensure that bores
exploiting the confined aquifers are properly constructed, and sited suitably te.
minimise interference effects. Digital or analogue modelling techniques could well

be used in the future when more aquifer parameters have been determined. Mainten-
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ance of the hydraulic head above that in the uncenfined aquifers is desirable, to.
ensure that downward leakage of polluted water cannot occur. This may prove
essential to contrel water quality in the Blue Lake, if it is proved that a major

proportion of its water comes from the confined aquifers.

. ‘kj Al ;J»‘,:WM.Z

JOW:FdeA J.D. WATERHOUSE
15/7/175 GEOLOGIST:
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APPENDIX A

Discussion of Cable-tool Drill Sampling

and Interpretation
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Methods ‘of Drilling -and Geological Samp1ing

| A11 bores were drilled with cable-teol rigs by the percussion method.
This entails the regular 1ifting and drepping of a drill string consisting of a bit,
sinker bar. (for additional weight) and jars (used to free jammed bits). Using water
poured down the hole or that occurring naturally in the fermation this method crushes
the rock material to form a sludge, which is periodically withdrawn from the hole
(and sampled) with a bailer (an open tube, with a flap valve at its base).

Sludge samples were taken every 2 m, with the casing driven (in most. cases)
close behind the bit at all times to minimize contamination of water and sludge samples
from higher levels. |

Several factors therefore complicate interpretation of the geological
log.

(1) Grain size
The observed grain size of a sample will depend upon the time e]absed before
the bailer is run into the hole, the proportion ef fines cushioning the friable
grains such as bryozoal fragments from the action of the bit, and the eriginal
grain size of the sediment.
Sorting of grains will take place within the borehole, the bailer and the
sTudge trench and bucket from which the sémp]e is taken for bagging.-

(2): Layering
Any sedimentary layering will be totally obliterated éxcept for example in
the case of a layered clay/sand, where 1ayering.may be preserved in small
Tumps (2 to 3 cm) brought up on the bailer.
Any major litholegical variatioens accompanying layering, but thinner than the
2 m sampling interval, will tend to be masked by other material to a degree
controlled by the thickness of the layer and the skill of the driller in

recognising. the change and sampling accordingly.
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Thin marls and flint layers which can be observed in sinkhole exposures
'are'goo& examﬁles;

These problems can be overcome to. some degree by taking tube samples - a
- method involving the driving of a tube vertically into the material at the bottem

of a hole. This is only satisfactory for softer layers when using a cable teol rig.
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SUMMARY OF'INVESTIGATIONS

Investigations carried out can be divided into three categories:

1. Stratigraphic investigations

Eight stratigraphfc bores were drilled, with a combined depth of approxi--
mately 1 700 m.. Their purpose was to investigate the Gambier Limestone aquifer in
‘terms of its permeability fabric and thickness, in'order.to provide a geological
framework for the observed hydrogeological features.

Table (page IX) shows the hydrogeological environment for each of the

stratigraphic bores, partly as proposed by Harris (1971).

TABLE IX - Stratigraphic Bore Sites

BORE NUMBER - DEPTH (m) REMARKS

BLA 76 171 Located in the zone of steep water table
gradient north of Mt. Gambier.

BLA 77 132 Located in the extremely "flat" water
table zone surrounding the Blue Lake.

CAR 9 - 226 Located to the east of the possible flow
path suggested by water table coentours.

CAR 10 300 DPrilled at the coast to examine the salt-

’ water interface near the above mentioned

flow path.

CAR 11 298 Drilled at the coast to examine the

saltwater interface near Piccaninnie Ponds.

GAM 72 185 Drilled in an area of moderate hydraulic
gradient east of Mt. Gambier to examine
the upper Knight Formation aquifer(s).

~ MAC 35 218 Located in the possible flow path south
’ of Mt. Gambier.
KON 1 191 Located to the west of the possible
. flow path.

The bore locations are shown on Figure 3 and Map 1. Sludge, bit and tube
samples were taken for geological and palaeontological examinations, and the geo-

logical logs are compiled in Appendix B.-
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A1l bores were. geophysically legged, but their interpretation is not
within the scope of this. thesis. _

Several of fhe grid observation bores also penetrated the full Gambier
Limestone sequencé and where appropriate they have been used for their stratigraphic
infermation,

A1l stratigraphic bores except CAR 9, KON 1. and MAC 35 fU]]y penetrated
the Gambier Limestone, the remaining three being halted when it was considered that
the markedly permeable- zones- of the Gambier Limestone had been penetrated. The
decision to stop drilling-was probably unfortunate, in retrospect, as the bores are
in an area where data is scarce.  All were completed as observation bores in the un-

confined aquifer.

2. Observation Bores

The initial "1 mile grid" of observation bores. at Mount Gambier was laid
out in 1971 by hydregeologist M.A. Cobb, with sites in and near the Mount Gambier
city area (pegged for drilling where private bores were unavailable) at a spacing of
about 1.5 km.

Drilling of the observatfion bores- commenced in. mid ‘1971, and by late 1972,
a total of 63 bores had been completed. Bores were usually drilled te penetrate
about 10 m of the aquifer. to allow sufficient available drawdewn for sampling with
the portable pump unit, with exceptions where. bores were deepened to obtain stfatiL
graphic information. Bores were completed with 6 inch casing and fitted with a
Tocked cap and a identification marker. |

The original grid was extended during 1972, particularly to the.northwest,
to examine. interesting features in the water table contour plans revealed by the
early water level measurements..

The grid,.measured and sampled in late 1972, contained a total of 258
bores, including 3-mile. grid bores which form a network covering most of the Seuth

East of the State.
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3. Pollutioen Study

Samples were taken systematically from the observation bores and some
springs and sinkholes (Map 1) to obtain a controlled, regional set of data. These
data were then available for assessment of the degree of contamination of the
aquifer in such terms as spatial distribution of pollutants, with particular reference

to the Mount Gambier city area.
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Water Samp]fng and Analysis Methods
A. GENERAL |

Tﬁe sampling ﬁrpgramme'commenced in late October, 1972 and was completed
in early December, 1972. Water samples were tested in the field for pH, temperature
and disselved oxygen content.

Three parameters were expected to vary significantly after sampling, and
measurements- made some time later would therefore have been useless.

pH was measured with a PYE Model 293 Meter with manual temperature com-
pensation. Dissolved oxygen (D.0.) was measured with an E.I.L. Medel 1520 portable
Dissolved Oxygen Meter with automatic temperature compensation. Conductivity was
measured with an Electric Switchgear Electrolytic Conductivity Measuring Set, Model
MC-1, mafk V. Temperature was measured with a mercufy_thermometer, or the tempera-
. ture scale on the D.0. meter, (which was calibrated with the mercury thermometer).

It was.considered feasible to take samples for bacterioloegical analysi;
from those bores pumped with the portable pump unit. For this purpese the pump
unit was sterilised every morning during the pumping programme, with a solution of
Sodium Hypoch]orité,~ One teaspoonful to 44 gallons gavé a solution of approximately
20 ppm free chlorine, which, circulated for 15-20 minutes was adequate to sterilise
the unit. The concentration was decided after consultation with Mr. Rebert Tucker
of the E. & W.S. Department. The flushing action of 30 minutes pumping from a bere,
prior to sampling, was considered sufficient to prevent centamination (from bores
already pumped) of water from bores sampled later.

Samples were analysed ét Amdel for the following constituents:
Na+, K+, Caf+, Mg++, c1, HCOS R SOZ, NG%, POi, Chemical Oxygen Demand (COD).
As samples were forwarded promptly to Amdel, Mr. Neville Blesing, a Group Leader
in the Chemical Metallurgy Section, did not consider'that'significant change in
constituents such as bicarbonate would take place if the sample bottles were com-

pletely filled and tightly sealed.
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A1l samples for bacteriological examination at the Bolivar Laboratories
of the E. & W.S. Department were collected during the sampling programme by Mr.
Bavid Maloney of the Mount Gambier Regienal Branch of that Department.

Three additional types of analysis were made on certain samples, two of
which required addition of reagents in the field as preservatives.

1. Total Nitrogen Analysis - addition of 0.8 ml of concentrated sulphuric
) acid per sample.
2. Phenol Analysis - Phospharic acid to. Tower pH (about 5 m1/sample) and 1 g
copper sulphate per sample.
3. Copper-chromium-arsenic analysis - no reagents added.

A11 samples were collected in 1 litre,plastic, screwtop bottles. Samples

for Total Nitrogen and Phenol analysis were air freighted to Adelaide daily for

prempt analysis.

B. SAMPLING METHODS
A. Pumped Bores (77 samples)

Wherever possible bores were sampled using the Mines Department portable
pump unit (see Waterhouse (1973), for details of operation), as this was believed
to give the best sample of water from the aquifer by virtue of its capacity (about
2.5 1/s, much greater than a windmill pump). Bores were pumped for a minimum of
30 minutes where possible (to pump out the entire bore water column) the water
being continuously run through a 44 gallen drum to provide a contingency sample.
Some bores pumped d;y in a matter of minutes, justifying the precaution.

The water hose was curled horizontally for a minimum of twe turns in the
base of the drum to minimize the vertical velocity component of the water. This
reduced circulation of water within the drum in order to keep errors in D.0.
measurements to a minimum, as measurements showed a gradual increase in dissolved
oxygen with time when extreme turbulence of drum water occurred.

| D.0. was measured with the electrode near the bottom of the drum to

minimise disselution of oxygen by sample water in contact with the atmosphere.
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Temperature and pH were also measured. in the flowing water, and were
found to stabilise early in the pumping period.
Samples were taken as near.as possible te the end of the pumping period

to obtain as representative a sample as possible.

B. Windmill Samples (119 samples)

Most windmill samples were taken from the outlet pipe (generally above a
storage tank) and field measurements made as soon as was practicable. Some windmills
were not rotating (Swung out of the wind by tank fleat, or visited during calm con-
ditions) and were started and/or operated manually. Most samples were clear but some

were rusty.

C. Bailed Samples (58 samples)
Some unequipped bores were either inaccessible to the portable pump or
of small diameter. These and sinkholes, springs, and inoperative windmills were
sampled with a bailer. Field measurements were made as soon as possib]é after

sampling.
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(1)

Glossary of Terms.
(After Cobb and Waterhouse (1974))

Aquifer: A formation, group of formations, or part of a formation that contains
sufficient saturated permeable material to yield significant quantities
of water to wells and springs.

Confined Groundwater: Confined groundwater is under pressure, significantly
greater than atmospheric, and its upper limit is the bottom of a bed of
distinctly lower hydraulic conductivity than that of the material in which
the confined water occurs.

Cyclic Sodium Chloride: That proportion of the disso]ved NaCl which is: derived
directly from the oceans as spray and incorporated in droplets within
clouds to fall as rain.

Groundwater: That part of subsurface water ih completely saturated interstices.

Hydraulic Conductivity: If a porous medium is isotropic and the fluid is homo-
geneous, the hydraulic conductivity of the medium is the velume of water
at the existing kinematic viscosity that will move in unit time under a
unit hydraulic gradient through a unit area measured at right angles to
the direction of flew. Units L3T-1L-2.

Specific Yield: The ratio of the vo]dme of water which the rock or soil, after
being saturated, will yield by gravity te the volume of the rock or soil,
The definition implies that gravity drainage is complete. (Dimensionless).

Transmissivity: The rate at which water of the prevailing kinematic viscosity is
transmitted through a unit width of the aquifer under a unit hydraulic-

gradient. Units L3111,



(i1)

Water table: The water surface in an unconfined groundwater body at which the
pressure is atmospheric. It is defingd by the levels at which water
stands in wells that just penetrate the water body. 1In wells which
penetrate to greater depths, the water level will stand above or below
the water table if.an upward or downward component of groundwater flow
exists. ’

Water Table Céntour: A Tine joining points on the water table which have the same
static head, or height above a standard datum.. Units L.

Unconfined Groundwater: Water in an aquifer that has a water table as its upper

surface.
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DEPARTMENT OF MINES —— SOUTH AUSTRALIA ' SHEET 1| OF & W

BORE LOG - HYoRocEOLOGY

Purpose of Bore Observat Jon . : State No. 246071502

Hundred . Blanche . . . ‘ Sechon 7/]5 .. . . Bore Serial No. 125/72 . .
Owner. l1%63}1;‘[7.'l‘Qfl‘ll‘xineS o Address .Adelaide . . . . Project No. BLA . 66.
Driller. oohey .. . o Docket No. 231/69.
Commenced. 27/3/72 Completed 8/4/72 R.L. Collar (MS.L.) . . . Dept: 55!!1 o .
Drill type (J.able TOOl Circulation \Iater R.L. Surface . Coords E .
Logged by J. D‘. Waterhous @ate ) )'7/2/8§5n9 4" 13. R% Zone . . N. . . .
DEPTH (m) IWATER LEVEL (M )|SUPPLY- t/SeC HOW TESTED TOTAL SALTS mlg ANALYSIS No.
3l 17 .| w06, | . L. | .#15  [w.a770/72
ol 3Q | 7i65 0 |04 | Baiier R R
: N o . 470 . |W.A771/72
3 500 (W 1772/72

rRemarks . Completed, to observe water, levelc An the Knlght formctlon_
-aquifer,6" casing cemented. by dump bailing

- —
518 E ||, 5
) w| - v i
Z\8lz| £ BEglalslEs ]
R FEINE R ESCRIPTION
z
33| ° o z
t 213 4 [s] 6 718 ag
NN AN - '
E :\\\\\ ’ . I
T O—Oosm SOIL Darlr brovn si ltv clay with .50_50%‘

Tquartz arenite to 0.2mm, fawn, some
well cemented, white calcarenlfe-ﬂugmenh
0.5-6m CALCARENITE At least 50% bryozoal

fragments, max.1-2mm. The rest

calcareous grains, subangular, max.

1-2mn. 1
rarelv stained

vellow. linor silt and marl. Buff.

Llensdd
%&:
H I el

walin

il

19§
1Ry
H=
ER /A
5 10
5 N3 -
3= ]
~ E 5""52 6-12n CALCARENITE Well cemented, angular, §
& 4 ol brown ffagments to Smm. Minor bryozoal
N 4 Ly fragments to 2mm, minor subangular ;
N Eliwmm b3 quartz to 0.2 mm. 20% Marl.
© % il Gverall light brown.
- u ]
N hi=Eh
§ ERutimmtsi 1
N 3 - 0 E
* T ER 33
Q _3' - -—

12--17m CALCARENTIYE Well cemented angular, 4
brown fragments to Smm. 50% bryozoal
fragments to 6mm. Minor silt and marl.

;r-:ﬁ _ Light brown.
i
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CALCARENITE 30% bryozoal and other

fossil fragments to Smm., The remainder .

angular calcarenite fragments of two 1

tvpes.

Ae.. white hryozoal calcarenite,.

B. grev/white/brown colours, massive,

minor bhlack specks.

18-20 m ARENITE 75% quartz grains-
colourless, milky and brown (stained)
0.1 - 3mm. Subangular to rounded.
25% Dark brown, ferruginous grains
to 4mm. o . -

. Minor bryozoal fragments.

PO-22m LUTITE Dark brown. 50% arenite as above,

rP2-23m LUTITE Dark brown. Plentiful fine mica.

Less than 5% silt size colourless

quartz. Minor block subangular

grains 1-2nmn.

23%-350mn LUTITE Contains minor rounded to sub- 4

, rounded colourless guartz, silt size

to 2 mn. Up to 5% fine mica and

rare angular rock fragments and

corroded pyrite grains. Carbonaceous

17-18 m

30-31m  ARSVITE Pebbly. Sand size 50%. Rudite
sivze 50%. Some binding black clay.
Well rounded guezrtz pebbles to 2cm.
(¥ilky - colourless)
131=-22m ARINTITE Coarse grained rourded - sub- |
’ rounded quartz. Up to 2.5mm, pale
blue-colourless.10% Carbonaceous
: clay binding. J
32-3%m ARYNITE Even grained, well rounded
quartz average grain size ‘mm, in
black clay. Guartz colourless and

) milky. _

%%-365 LUNTTE  Black, with common fine mica ~
flakes. 50% poorly sorted cuartz
arenite., Angular to subrounded, {
0.3-5.0m.

|END.




DEPARTMENT OF MINES — SOUTH AUSTRALIA

BORE LOG - mmw

SHEET 1 CF 3.

te,

Purposeof Bore, ObSETVAtion . . State No. 246058801
‘Hundred Blanche . . .. . ' Ssetion Rd side adJ sect. 588 Bore Serial No. 149772
Oviner !’ . Dept. of Mines . . Address . 1\de1a]de Project No. BLA. 72
 Driller. Fred Farrow .- .. : S DocketNo. 231/69
Commenced. 30.5 .72 Completed' 6.6-72 . ) RL Collar (M»S.L.) " Depth . 45 m .
Drill tybq . Cable. TO_O].» Circulation. Water - . - . R.L.Surface . . Coords E .
Logged by . F. Aslin Date 2-3/8/72 . CcsmgS 92 m oﬁ\ﬁé Zone . “N . ) .
' DEPTH (m) [WATER LEVEL tm)lSUPPLY- ' ’ - HOW TESTED TOTAL SALTS mgfg | ANALYSIS No.
[ . T
21 ) ’ .
1o -28.20 26,07 470 .2545/72
o . . . - . . . . R
§. .500. W.2546/72
REMARKS ;" .
TS Z
U] 32 £ Y. 8
Z 27l T &I o|wlelse . :
3 EE 5 83§ gggg " DESCRIPTION
I R IR
1- 12134 |s] 6 |7]8{%s
. 'l“,' = :
) T 0 0.- 4 0'm Dolomitic calcaremte,pmk 30% an‘gular to
N ‘ ARV A well rounded. quartz arenite, 0.2-0.4 mm 1
N _ ;'-.'[ v (occasionally to 1 mm); up to 10% of fragments
ol |- - [ .l o " . strongly effervescent in 10% HCL; 5% of material
\8 - J ' ferruginous cement (dark red-brown; minor marl.
o S0 ’ ]
\ L |
Q .“rl. ) -
g I T 4,0 - 6.0 m Dolomitic calcarenite, pink; 30% angular to 1
o ] Wl : vell rounded quartz arenite 0.1 - 0.2 mm; up
% = - él{j to 10% of fragments strongly effervescent in _|
Y GECR| 10% HCL: Minor marl.
= N Rwomeit ] R '
: X9 - 6.0 - 8. 0m Dolomitic. calcarenlte plnk & f055111ferons 1
WL g‘. calcarenite off white, in.approx. equal
G proportions; minor quartz arenite §& marl. 4
=R Ilﬁ & . o : S
RERESY 0lg 8.0 - 10.0m fossiliferous calcarenite, off white, fossil s
£%% : “fragments to 3 mm, minor pink dolomitic
. MR calcarenite, quartz: arenlte & marl i
, —3 J 10:0 ',—' 12 0 m Approx equai proportions of .dolomitic calcareni]
\ o " 'pink; § fossiliferous calcarenite, off white,
fossil fragments to .Zmm. Mmor quartz arenite -
' .- (0.1 -.0.2m) G marl.
2.0 - 14.0 No sample |
i
.-P4.0 - 26.0 m Arenaceous ‘calcarenite,pink, marly. Grains 0.2mm
Proportion quartz arrenite‘indeterminable.
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3
1T 26.0 - 28.0 m Marl, buff; 20% fossiliferous calcarenite,
BOY s off white, fossil fragments to 2 mm; 20%
EEE arenaceous calcarenite, pink. 1
Loy T
niwapIN ]
AR
BB
4.2 TN 0 o R .
482 e A 28.0 - 30.0 m Approx. 40% Marl, buff, 40% dolomitic calcarenifte,
1}: § pink, moderately to strongly cemented;
Vi g~« 20% fossiliferous calcarenite, off white, J
A\ fossil fragments to 7mm,
Tk |
L30 ) .
.—j LrHﬂg% 30.0'- 32.0m Marl, grey; 20% massive, slightly calcareous,
g by " grey fragments to 1 cm. Minor fossil frag-
§ ments to 2 mm. -’ =
32.0 - 36.0 Marl, grey, stiff. Minor, massive, slightly 1
calcareous fragments to 5 mm; trace of
. . fossil fragments to <2 mm.
A .
_/}"; ' ‘/'l
Ol : ‘
Rz
Ve
36 0” 40.0m Fossiliferous calcarenite, off white, fossil ]
. fragments to 4 mm; Marly; 4 mm diam. lumps
of blue-grey ca1c1511t1te moderately ]
cemented; minor massive slightly calcareous
fragments.
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40.0 - 42.0 m MARL. Gréy, stiff. Minor massive slightly
Calcareous fragments to 5 mm. .

42.0-44.0 m BLACK CLAY with 30% quartz (<£0.1mm to Smm)
’ ' sub angular to rounded, coloured &
colourless, clear grains.

44 .0-45.0 m Black clay with 40-50% quartz (< 0.lmm to Smm)
: sub angular to rounded, clear § coloured,
. small amount of fine mica. - :

Ene’ 0F Fole £57m7.
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RELEG ‘ HISEOCETLORN

SCUTH AUSTRALM

" SHEET 1 CF 8.
\

Purpose of Bore aLrnx:yrapth Ouvfyva,ionj o Stote No. 746066801
. Hundred . B ‘l“‘.“(‘ Section . Ad] 6(’ Bare Seriai No. 5/77 L. .
Owner. Dept. of Mines .Ad¢e$.>.Adela1de : roject o M- G+ 1 BLA 76
Driler, Harry James _ T T ux“'NoD“ 22‘/1/69
"} Commenced. 30/ 7/7]:. ) complmd. 2 g/@/ 71 R.L. Collair (M.S.Li -Deépth 171w
Drilitype . PETCUSSION  Circutgtion A Surtace : ) Coords € ;
"Logged by M.A. (.Dbb Dote 5/11/7] . Ca= ngém of - b lhzil"" Zone N . : L
| pEsTH (M1 <W/\_IEB“ EVEL (mofsuepLy- _HOow TE’TED A TOTAL SALTS mgg | ANALYSIS No
o b _ : s - -
O -38-140 34 500 - 3359/7%
€| 145-15% 35 555 ’307/’J
< : : '
;. .
'*.';;':»:rv\'Ank‘sl.~ C"W:N] (.RUU o "5 '\,f\',lu”"‘ -
A u«qv SELIMENTS . cmm,z;,-,:e. A5 ;
ST T
2 It uj T b o
Z IR T o oo lwEig ey o
::,. t‘__j ,;-J :% ‘8 %(_J) E E)S E &: CDELIRIPTICN
v glg @ e '.? )
112931 4 15 6 1718]|%s .
i i :
3 g 0-1.5 - QUARTZ SAHD G-0.5 dark Brown, weil rounded
e ¥ N quartz. Crain averoa“ size 0.4 ‘mm about 10- 700
% { 3 e ccrganic matter and .5-1.5 orange, .
‘S R O S average glJLﬂ size Angular - well’ ]
BRI E S reunded.
' e B T R O Sttt 11.5-8 : Pata o*"xg? e prain
o ? - ’ : _ clav.
N) Ly 3-4.5 - some £1 brown |
o S I cemiented calcsye lighter
' F% ) g colour and- ahs 0dd
e “5M% ~ = .;maii.cement&u _
1 Eff it . ' 2 :
Ay = 6 -9 NRLMI“r Pale brown buff.: 6-7.5 average
] ERS ' urain "0.:-0.4 mm generally well rounded.
ERE Up to 10% siifl .7:5-9 average grain size
= ) 0.5-0.6 mm yenerally sub-angular some 3-4 mm p
B scrongly cemented calcarenite. fragmcnts. 0dd
El: {.  br"ozoa snlcule? ' ]
_3. AL 9. -12. CALC'ISIL.T,ITE'.“ Pale:brown-buff, Average grain = |
E T ‘ o .size- 0.1 mm. About 10-20% sand size grains
,'§,?ﬂ5} and large (1-2 cm) moderately well rounded
?”oi'izjj calcareous sandstone fragments, 9-12 . Up to™
ERIRE 20% clay and 10-20% quartz only a few large’
I L ‘ragments. - : 1
ERRE 12-13.5 ”'GALCISILTITE/CALCARENITE."Buff. ‘About 40%»SandJ
3 T_1 o ‘eize. 0dd guartz well rounded. About 10% clay.
3 T 13.5-15 CALCARENITE. Buff-cream. Average grain size |
NS 0.3-0.5 mm. About 20% silt-clay. 0dd calca-
3 | reaus sandstone chips (pale grey-white, up to
j 5.6 ﬁmx' Oud bryozoa fragment?
i 115 3 r ‘
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15-16.5

16.5-21,5

21.5-38

- 38-41

" CALCISILTITE. Pale grey-brown. About 20%

'SANDY CALCISILTITE. Off white-grey. 16.5-18 ]

“somewhat siliceous and odd shell fragments
© 18-20 somewhat clayey (pale grey-brown) and odd

- and odd bryozoa and flat chips. Some quite
- CLAYEY CALCISILTITE. Off white-cream. Few ' ]

.~ common. 24.5-26 Flint very common up to 1.5 cmj
- 26-27.5 little flint. 27.5-29 flint moderately ] .
‘common, about 30% clay somewhat sticky when '

. chert. 32-33.5 large flint fragments average
- size 5 mm and bryozoa fragments moderately

chert fragments very common (often 60%)

‘fragments. Flint about 20% and up to.l cm

sand and up to 10-202% quartz and black flint
chips and larger (1 cm) nodules of strongly.
cemented (siliceous) calcarenite.

Flint fragments common and bryozoa fragments

flint chip up to 1 cm. 20-21.5 somewhat clayey

strongly .cemented nodules of calcarenite.

sand size grains, flint common. 23-24.5
bryozoa moderately common, flint up to 5 mm

wet.  29-30.5 few bryozoa and odd pale brown

common. 33.5-38 Pale grey/buff, flint and .

size range 0.2-1em (larger in 36.5-38). ]
Very sharp and angular. -Odd bryozoa and to-
wards base somewhat rounded fragments of

strongly cemented bryozoal calcarenite. 7

CALCIRUDITE. Essentially flint and fossil

in size. Rest bryozoa tubes and colonial
fragments, coral fragments and echinoid spines A

(cidaris)
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Stote No. 246066801 Bore Serial No.

41-47.5

47.5549

49-101

SHEET 3 OF 8.

CALCARENITE. Off white palé brown. Essentially |
fossil fragments - bryozoa tubes and colonies, ]

coral tubes somewhat .orange stained (limonite?).

Few flint chips. 42.5-46 finer gralned some-
what and more even grained. :

CALCIRUDITE. Off-white - pale brown.
Essentially fossils - bryozoa, echinoid spines.
Contains fragments of recrystallised calcare-
nite. :
CALCARENITE. Off-white - pale brown. 49-50.5
Mixture of sand size fossils and fragments of
a greyish very hard recrystallised (dolomo-

tised?) calcarenite 50.5-53.5 Fossils more —
than 80% mostly bryozoa. Rest smaller fragment

of recrystallised calcarenite. Some flint
52-53.5.

p

53.5-61 Pale grey-brown. Recrystallised frég-_

ments common, bryozoa mdoerately common - rest
calcareous chips. Flint fragments up to 1 cm
common. . ) :
Recrystallised fragments about ) of sample, !
rest fossil and calcareous chips. Chert and
flint fragments common - large fragments

(1-3 cm) of recrystallised calcarenite.

61-62.5 Off-white fossils and flint
dominant few recrystallised fragments.

62.5-64 Off-white cream essentially
bryozoa tubes and fragments.

64-67 Pale grey-brown essentially -
bryozoa tubes with clayey calcarenite nodules.
Nodules contain about 50% Clay. '

3

b .
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- 'j"X!‘ .: | 3>:'_-3_‘ -”6?—70. White, eésentialiy.fOSSil and chert

3 - fragments up to 1 cm (grey-brown)

] H— . 0dd orange stained quartz grain.

- i R - . ’ :

'g 'iT 68.5» Much recrystallised material.
J b . ’ i

ENINE

i} ‘
._75__,'_[ .
3 l& . 3-' "‘f:_.:: Qdd sma;1 recrystallised fragments. ]

] _ ‘Fawn,. average grain size 0.5 mm. Bryozoal
l' e o and calcareous chips. : A -
Oddllafger recrystallised fragmenf; becoming
paler. . : s S
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3 T Cream average grain size less than 1 mm.
3 . Orange staining of bryozoal and calcareous
E [ ' chips moderately common.

Strong orange, Sstaining. Average grain
size 1 mm.

T
i

Ll i IlIL_IlA Adidg idla

| ' Orange some strongly cemented nodules (2-3 cm)
some smooth. Appears somewhat siliceous. ]

=10

101-102 QUARTZOSE CALCARENITE. Up to 30% quartz + ;
very hard angular fragments of calcarenite.

i Fawn-grey.

- 102-106.5  CALCARENITE Some orange staining + dark red
: : brown ferruginous chips. Little quartz.

Off-white-cream, little orange staining.

0dd well rounded quartz grain. Average

grain size approx. 1 mm. ]

Slightly finer grained.

Mwm@@wlw
H =

H05— | . : —

106.5-110  SILTY CALCARENITE Off white-cream. Average
grain size 0.1-0.2 mm. Some hard fragments
(recrystallised) Clay fraction, but lot of l
silt size grains.

110-113 SANDY CALCISILTITE Pale grey. Fair proportior
of sand and clay plus hard fragments. -

Hio

™ @LAAMLLMML!LALLMI

Some large fragments of a fawn calcarenite. 4

4

113-114.5 CALCISILTITE Fawn-pale grey. High proportion
of clay plus some-sand size grains plus odd
hard fragment.

1S

||‘d|.u.luu1JmL1_uJuJ.LLAmuuLuA —""
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ER S 114 .5-116 SANDY CALCISIETITE Pale grey. About 30% sand
- size. Significant clay fraction. ]
3 i 116-117.5  SILTY CALCARENITE Pale grey. Some clay-
Up to 5-10% well rounded quartz.

117.5-123.5 CALCISILTITE/CALCILUTITE (MARL) Medium grey
. About 10% sand size, rest equal proportions.
Odd larger hard fragment. Some quite large 1
very hard fine gralned cemented fragments -
angular.

Y TUUN P

ks

RITN

" Blue grey, some sand, fragments rare

.m.j?..u-“

l ~ About 10% fine quartz sand. Medium grey,
l Yery sticky. ‘ :

=17 '123.5-125  CLAYEY CALCISILTITE Medium grev. About 20%
— 1 sand size. Plastic ’

N 125-126.5  SANDY CALCISILTITE Buff-pale grey. About 30- _|
: 40% sand size (bryozoa etc.) Some clay.

126.5-129.5 CALCARENI'T: Buff-pale grey. Average grain
‘ : size 0.6-1 mm. Essentially calcareous chips
| and bryozca - Some well rounded quartz.

MR

TS S
* "..'-.
1

.ul.u.uiu.uL.u.luut.“lu“lu“lu ot it b

! 129.5-131  SILTY CALCARENITE Average grain size 0.2-0.4 mm

| Odd larger well rounded quartz (1% mm)
o L1 i
| .
1 131-134 CALCARENITE Average grain size 0.5-0.8 mm
i Buff. Essentially bryozoa fragments + chips.
“T . Some quartz.

More silty and finer grained.

ir 134-139 CALCARENITE Coarse: grained, Average grain

‘.Lu.u.J.u.uJ.l....LJ u.u.Lu.lJlu ul_u_uJL ALJ_u.ju_;_LLu.J.uJ_LLA u..'iuu.hu

j . -size 1.3-1.6 mm. Buff. Essentially calcareous
I chips and bryozoa. Some large (3 mm) fossils.

L
&
b

'
ITY TR J e LI;.LLLI.LLLLLA widiy :.LLuu.Lu_..hu,A.L..x.
i K .
;L.
"

N ] Odd well rounded quartz grains. —

VT
sl

139-140.5  .CLAY

SAND (grit) Black. Quartz grains
4 mwn well rounded, some angular. In a 1

YT IR rourc o N N
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4= | ~ black clay. Some calcareous material

%'T::: : - "~ Gives H2S in acid , , _

3 | 140.5-145  CLAY.  Black, plastic. O0dd sand-gravel size

i1 ¢ grain - o

% L;;,‘ ‘ IR Less»thah.s% well rounded quartz sand/gravel

é LZ:f‘ ' . - o .BrOWnish-blaek, tight; some silt.
w3 | ‘| '145-146.5 CLAYEY GRAVEL Black. About 50-60% well
SRR : o L rounded quartz sand- gravel in a clay matr1x _T
' F¢%§; - sulphe’ated.

L] || "L46.55163 SAND Essentially quartz (more than 95%)

oaerate to well rounded mostly clear, rest
- milky average ‘1.5 mm.

: Coarse sand ‘to grlt up to 3 5 mm, grey,
- -minor clay.

~ Coarse. sand pale grey’

Sub rounded.grains approx. 1 mm diameter

H [ © minor fine sand fraction.

" Fine sand approx 0 1-0.2 mm diameter, grey
60-70% sand, 30-40% black clay.

‘Average graln size 1 mm - non calcareous
H2S with acid.

'80 90% angular quartz, 10 206 black clay
Sand about 0. 5 mn diameter..

ll..,.l.u.l“,.l....L..‘..L.uL....l....luufu.hu.l.'..41._. N NCITTVI FAVTIITN AT

. g
J“AAJ.AAA,[AULL“ N W

N

10—
;
EN e 163-171  CLAY Black, plastic. Minor fine sand and
=3 | - B " silt . fraction. Non calcareous.. :
11 ' B - Gives off H2S with acid.
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DEPARTMENT OF MINES —

SOUTH AUSTRALIA

4

SHEET | OF . §

BORE LOG - HvprocEoLoGY
Purpose of Bore Stratlf’;ranhnc/ﬂbq@rvah OTl . State No. ?"‘GC “’( 5 PV'
Hundred . Blan che Section . 5b5 Bore Serial No. 104/70
owner. Mines. . Address . Adelalde Project No. MG2 BLA‘17
pritter.  W.il. James | | : . DocketNo.  22L/1/FQ
Commenced. :)7/(/)/7,] Completed . 1 5//1/]/"’”] R.L. Collar (MS.L) Depth /3257 S
Drill type P@T’CUS"iOD Circulation . . R.L. Surface . Coords E .
Logged by . ]"‘--A'. Cobb; Date /]/6/7? " Casing 11 /l‘ 'UAQAQ?, Qme /2 R N . . .
DEPTH (»im ‘Mﬁz‘ﬂe#&v& (m)lsuPPLY- HOW TESTED TOTAL SALTS mgfy | ANALYSIS No.
5 J.l . n’dL(l'lUJbtf
3 i
o .. . .
Bl 26.8 | 25.9 \
5| Tos.20 | A7 -
REMARKS . .Cement .plug.at 2G5 m.
S1E| e &
9 t: r] (R W H % w
Z |8zl E HEglyl5lek DESCRIPTION
< 2 |2 . o 0‘5 4 |<[5 L
MR &
1 2131 4 [5f 6 7(8[°8
\\\\\' . YT Y . .
\NQQ 0-1 2CIl - dark brown sand, organic. _
AN\ 1-% SAND Dark brown-grey. £ilty - some hard
SR fragments of dolomitised limestone?
K :
" T
cu— 3-8 “ILT Grey brown, sandy, weakly calcarecus)
Rl Mard fragments of silicified clay.
@ I Between 5-€ m. ]
N iy i'ele brown - fawn, some clay, calcareous=.
Y ERninlie Between 6-7.5 m. Pale grey brown, some
_& RAE s - hard silicified sand fragments San v, -
I T
N P d
Q Py
A il
X - .
Q B =
& e 8-12 CALCISILWITE Buff-pale zrey. Some sand |
' d clay. Issentially bryovzoa and
R calcareous chips and sowsie quartz and
N U-f ironstone chips (dark red-black). .
'Ih ‘ Between 9-1G.5 m. ,
0 - 51lishtly darker, sandy. -
Retween 10.5-12 m.
| Juff pale orange. Some clay. Uandy )
R g
- 12-2%  SILTY CALCARENITE Buff. Fine grained i
N (average grain size 0-5 mm) Some clay.
.| lKany small black chips (flint.)
+ -
g
r e
N




40

38-42.5

213] 4 [6] StateNo. 246036501 BoreSerialNo. . . . SHEET D OF £ |
A _ ;

ERL 12.5-16.5 m.,
E ] Buff-cream. Some large (2-3 cm) angular
E chert fragments (bands in ground). Very
= + small flint chips.

7K1 _; -4/}7..
it <
HIE:

20— |
E
HIC
e 23-26  SANDY CATCISILTITE Buff. Some small
E ~T- flint fragments + chert + fragments of
1 strongly cemented calcarenlte/ca101o11—
= . tite.
314
..25_5 .

IR |

H 3 26-27  SILTY CALCARENITE Fragments of cream,

T L ‘ strongly cemented calcarenite. Some

28 3 f chert.

E 27-51.5 C[ICARENI”L Cream, average grair size

0.5-1 mm. Calcareous chips + bryozoa
tubules. Some brown chert fragments.
Between 20-32 m.

Cream - -off white.

Some grey brown fine grained quartz sand.

> Fale grey brown. 1-2 mm fragments of

black clay - silt.

Somewhat finer grained, pale brown-grey.
(0.5 mm) o )

Average grain size 0+8-1 mm. Some fine
quartz.

Again quartz (contamination from above.)

——

B

T

o

4




State No. 246036507

4ﬁ alsl 6 |7 Bore Serial No. w&TZ.opQ:
IR
FEEA
%—l '
EViR - |
3 V- 42,5-47 Buff wide size range 0.2-1 mm. Some
E ' large bryozoz tubss (4 mm x 2 mm),
3 “ Some strongly cemented fragments.
o h _
. 14
j“i 4749 Off-uwhite - buff. Soma flint fragments|
R (black). » . :
—ZIV
:T »A : _ _
H__l {05 Fina. v“aine - Average grain size ]
‘ 0.3-0.,% mm.
503 | [“ 50-51.5 Some clay + cemented fragments. —
= ’
el i
L2 51.5-59 SITTY CALCARENITE Pale greenish - buff.
| Average grain size 0.1-0.4 mm. Glassy |
: N calcite + calcareous chips + bryozoa.
P@i . Between 5%-58 mm.
Bl Granular grains Buf® - off white,
+ greenish tinge. '
Between 58--59 mm. ]
Orange. MHard cemented frogments, some
- li? ‘ quifie perous. ]
3
3 T\ *
3 l¥J_ ]
3 2
j Zﬂ 50-61.5 CALCARENITE Buff-pale orange. Some 4
1 dark orange staining. (Much quartz.)
60— fj: —
! R 61.5-c4  CALCICSILTITE Pale green-grey, nodules
El N of hard, yellow quartzose calcarenite. |
] *
E T E4-65.5 SANDY CALCILUTITE Some sand size vralbs
ERER R (quartz )
es3 [ = |




State No. ?46036"0'1 » Bore Serial No. . . . ] 514551'4 of & |

6_|7]8
] =4 | 65.5-68.5. SILTY CALCARENITE Pale grey-green.
E . 60-70% sand size. Harder nodule of
E . cream - pale oranpe quartzooe calcareni
3 == ~ Between 67 -68.5.
3 AT . 80% sand size. -Flint chlps up to 1 cm
3= 68.5-71.5 . CALCARENITE Buff - some clay. _oome
1M vy ' - pale grey-green clay nodules. .Some
E - 5 mm nodules of quartzose calcarenite
3 - (hard). From:70-71.5 larpe amounts ofJ
3 [ afllnt and’ chert.
L0 h- S _
il |
il | ?1.5-72 .~ SANDY CALCISILTITE liedium ‘grey.  Some
3T - .- . mon= calcareous clay. : S
3 93_0¢ *ZCALCARENITE Pale yellow brown. Aver- |
3 ‘ ageugrain.size 0.2-0.4 mm.
I " ‘Between 74.5-76.m. = | o
ila - Browner. Chert ch1ps P 5 mm.
-75__:. a o - ) e ) ]
EIEIE 76-77.5 - CALCARENITE Grey, O.2-1 mm.. 1
E | 77.5-79 = CALCICUTITE Silty,. grey. ]
é._ . S
JE4 '79-81 CALCILUTITE Silty, grey with 10%
{ G fossiliferous calcarenite. - 1
a0 [T .
E —4 81-85.5 CALCILUTITE Silty, light grey with ]
E ! ' : {5% fossiliferous calcarenite
L
Pm_: 1 R - ' ' ' _
; 85.5-87 - CALCARENITE Grey,’ w1th quartz grains
] . : - (0. 2—T*mm, subangular to subrounced) ]
E - " and . 'minor glauconlte..
3t 87-88.5 No Sample. )
g 88.5-91.5 - CALCISILTITE Dark brown, with quartz
ER : : grains. (0.2-2.0 mm, subangular to
30T . subrounded). . : ' 1




zk i 6 State No.  PUH0365071 Bore Serial No. . . . SHEET 5. OF &
1T : :
T 91.5-04.5 CALCISILTITE Dark brown, quartz grainsy,
I T ' now 0.1 to 3 mm, subangular to sub-
E 1_? rounded..
T
t o4 ,5-0¢ .'(‘[LCILI“I‘ITF Silty. Quartz grains
1ETH (0.2-3 mm, subangular to rounded) with
”95‘ —. corroded pyrite gralns to 35 mm. Dark—+
3E = _ brown. -
J[= 06-97 CALCILUTITE Silty, dark brown. Quartz |
) P grains (0.2-5 mm, subangular to roun-
el ded, some cemented with’ pyrite giving 1
IE=] - fregments to 1 cm).
4 = 97-98,.¢5 CLAY Dark brown, with 50% quartz graing
{1 E=1 10.3%-4.5.mm, subangular to rounded).
E R S— 98.5-105 CLAY  Brown, with common:fine mica flakes
JE and minor whlte calcareous blebs.
ir—4 5% Arenite - quartz grains to 3 mm,
H00— rounded, polished. Av. 1-2 mm. —
JE ) mienn Quartz fraction increases from 5%
f (85.5 m) to 50% (98.5 m) over this
E | H— interval.
= -
I 105-106.5 CLAY is above. N
'os_j S : 10% Arenite as above.
3=
It=4 106.5-108.5 ARENITE Round, polished quartz
i Fo grains from silt size to 3 mm. 25% |
Elie clay, brown.
g =T
3 g
. 4 LT.T ‘ y .
o3 E R iy 108.5-113 As above. Clay 10-15%
ERISS |
1T
3 [
o~ LT o
ER iR
I :
s 113-122 ARENITE Quartz grains mostly 0.5-1 mf,
ERaih] , Some 1-1.5 cm. All rounded, polish-
QR ed grains. Minor fawn clay.
we 3 [T




State No.

SHEET (1. OF &,
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140

122-125 .

125-132.

N

132.5

246036501 Bore Serial No.

\n

As- above, without fawn clay.

Rare mica flakes to 1 mm in the
ﬂ06.5—125 interval.

CLAY Black/brown, H25 apparent.
Finely laminated (grey brown/dark
black brown laminations). Fine
mica flakes comnmon. 50% Arenite -
rounded, polished quartz from silt
size to 3-4 mm,

TND OF HOLE.

4
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Purpose of Bore O’Bcorva tion

DEPARTMENT OF MINES — SOUTH AUSTRALIA SHEET V' OF /I

BORE L% - HYDRCCEGLOSY | R

State No. | 246022701

Hundred . B‘L’ANCHJ Section /)27 ) " "Bore Seriol No. 1 02/75 .

Owner. De pt’ . OT i ] 1'1(‘ ~ Address . (\ l 1l d e . . . . : Project No. BLA8O

oriter. 41l James, S DocketNo. 231/

Commenced. 2607472 Complered <7 772 RLCollorMSL) . . Deh 14 m

Drill type .7 f*b-' (3 rPOOl Circulotion L L(‘ S " R.L. Surface . O‘: 1 E‘) ”.‘ Coords € .

mWMby.J'D A~k10ru0uu& 30 9. e Casing 2.2 AMG. Zone . . N. .
DEPTH (m) [WATER LEVEL (M ){SUPPLY- HOW TESTED TOTAL SALTS mglg ANALYSIS No.
G.00 | 5.13 EUC I B 2l end ks

WATERS CUT

200 | uRtys/72

REMARKS .  Poor Water

KN

sunpdy -

CASING
NWATERS CUT
wWATER LEVEL
& DEPTH (m)

CORE
GRAPHIC
LOG
AGE

UNIT
PENETRATION

RATE

bl
[+

9

DESCRIPTION

—~ MIOCENE

/2-27m of O/5m cosvrg

Gambrer Jimeslore

OL/GQCENE

EOCENE
Krirghr Formatrer)

- brown anﬂ black grains. Some organic

446m“‘

6 —8‘1:1‘

“bo 5mm. Well cemented .with some =ilt arn
marl . Off white.

8~10n

10-12m
12-14m

14m

ARENITE Quaprto, ar gular to subangular,
S gl.c to O. Bmm, mainly 0,1-0,30m,
Rarely to “nm, subroundcd, colourles:,

matter.
STITY CLAY Contains fragments (to Gmam) |
ol rounded, well cemented (Tlrnonlt"l(-)
sandstone pebh]es. 11*10! Wn’“i‘" ~naoaboV
Orange/brown. :
ARENITE ¢uartz, subanculer, 0.7-0.3mm,
colourlesa. Contmins 20% "1“f) ciray and

‘minor bryozoa fragments Lo Znmn. Grange%h

Lrovmn.:

CALCARENITE At least 50¢% bryozoal frngr-

0 Ama, with other calcareous grains
511t size to 2mm. CFf white with up to
light brown silty narl S

CATLCARENITE Bryozoal and calcareous Iras

aents o 1-2mm with miror shell frapmer

CALCARENITE Well cemented almost massiv

with white red and brewn pa .,c}e . Commqg

hlack crains to O.2mm. -
As above with 10 rounded colourleqn a\
sraing from silt size to. 4mm.
ARENITE Quartz, well rourded, fwam 511
size to 4mm, conlourless and Jkite mraln]

10% Plack clay. o 1

END g

[
.

at

Doe




DEPARTMENT OF MINES -— SOUTH AUSTRALIA SHEET 1 OF 3.

BORE LOG - HyorocEoLocY

Purpose of Bore .Observation . . . . . . . . . . State No. 246021903

Hundred Blanche . . . . Section . \( J ')/]O ~ Bore Serial No. 117 /75 .

Owner. D, of Illines. . . . Address .\delaide . . . . Project No. BILA .8¢.

Driler. }arry James . . . ' L Docket No. 231 /60,

Commenced. “} 4./8/72 Completed. ?5 oS r/('_ R.L.Collar (MS.L) . . Depth 64m. -

Drill type Cab le. Tool Ciruletion Viater. R.L.Surfoce . Coords E .

Logged by T'. 1/, Aslin. Date 7, 5.75 Casind5 , HOM oﬁ MG. Zone . . N, . .
DEPTH (m) |WATER LEVEL (m)|SUPPLY- HOW TESTED 6" TOTAL SALTS mgfg | ANALYSIS No.
18,00 | 24,40, R 345 . [W3039/72
S S T ' 345 . [W3040/72

245 w3041 /'7?

WATERS CUT

REMARKS _B:Lf bmlmples from 50 f)4 4 & 48-50m Tooth washed Trowm
.30-32m .sludge.

] -
58| € 5
2 o138 I |y g 7w
I gz 8lezles DESCRIPTION
J : : & Y225 % «
23] ° | |° &
1 12[3] 4 Is| 6 |718]%
; | - I
If’h 0-6.0m  FOSSILIPIOUS CALCARENITE Off white-cream
— " e [T § 4
% in :55entially bryczoal fragnents (to Sm.m.)
5, 3 Silty, weakly cenmented.
I
g gl i
© Ela=r:
< E .
S 3
= I
3] 40
N0 S I
g} Ell s ;
3 ME N 6.0-27.0m CALCARFNITE Partially fossiliferous. ]
" +u§ (fossil fragments weakly cemented.)
3 39w rartially strongly cemented. Crcam.
3 l2_§ Cream calcisiltite from minor to &0%. A
1 )N , - :
1= Q\‘ -10m, calcisiltite Z20%.
El e U RS
E R
ER TQ‘% |
it . !
3 L S 1" [no%
_D_ 1 10-12m 5o, |
3 I
E
_; )] T 5
E s 12-141n " 40%. i
3 T
< LU
3 T
4 U4 I i
e : ,
N 14161 " %0%. ]
[ S - '
1 i e !
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718l o Stote No._:21+60721903 Bore Serial No. 111/7% SHEET 2. OF 3.

Lo

16-18m  Calcisiltite 10%

-

deniats

— 4 =1 ]
-
A

ades

4

18m

wliotiadi,

n

-

-

—H H M M

=
o
1
N
~y
by
[=)
\n
R

T
..Iunlu..I.Anh.ulnnlu

-

P2-27m " 10-20% Marly ]

KIVPW PRSI

HEHHH B

.*..
OLIGO ~ MIOCENE

Gombier Limestone

“nl..uluuluul...
-

1L +h_

i

u

N
HI-

|
finuil

27-28m . SITDY HAI'T,. 1iid brown, ninor black clay
20-15% calcareous fragments.

Minor quartz arenite, clear, less than
0.7 = 2.0 mm. (Av. 0.2mm), subangular to
subrounded. ‘

frace of dark brown-black grains, non
calcareous, subrounded - rounded, 0.2-2.5mm.
28-40m CiLAY, Dark brown-black, silty, ssicky —~

' below 3i4m.

28-%0m. 15-20% quartz arenite, less than |
Co1 = 2mm. (Av. 0.5mm) clear and opaque,
subangular to subrounded.

Hinor strongly cemented fragnents of 1
quartz grains in grey-green 7 glauconite
cement. Trace fine calcareous matter. !
30-%4m, 30-40% quartz arenite, less than
0.1 - 6.0mm (Av. O.6mm) as above. Rare
coloured grains. Part tooth in 30-32m
sludge. Trace pyrite on some quartz
grains. in 30=321., . -
A4-%36m  Approx. 20% quartz arenite as
above, nminor fragments with 7 pyrite and |
? glauconite encrustation.

56-%8m  As above with rare opaque quartz
grains to 1 cm. :

o
q
4

l-c'l
474

1!

T

-4

il

A

M
(o_end of hole)

¥
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EOCENE
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8|l 9 State No. DUG021007 Bore Serial No. 1111/ 7% . SHEET .3 OF .3
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36-40m. Less than 5% quartz arenite fronm
less than 0.1 to %.Cmm. i
40-48n  CLAY Grey-brown, slightly silty, sticky.
DTrace quurtz arenite at 40m. decreasing to
absence at 48mn. ]
40-44m  Trace 7 pyrite and 7 glauconite.

Bl

I

il

ul

I

Ili

48-52m CiAY Grey-brown with minor cream mottling
icky. “Rare qu:rtz grains to éemm. (Av.
1. 5m)
4#=-50m Minor lignite.

i

I'
mn
<t
()
~

i

[l

52-58m  CLAY Dark grey, dark brown mnottling,
stickys Less than 5% quartz arenite to
cmm. (Av.1.5mm)
H2=54m  Lidnor ? pyrite and 7 glauconite.

“©

56-58m Trace 7 glauconite

I

i

Al

583-64m CLAY, Dark grey with ninor brown and
cream mottling and rare quartz grains.

il
|

END OF HOLE 64m.




DEPARTMENT OF MINES — SOUTH AUSTRALIA

SHEET t OF .3.
BORE LOC - MYDROGEOLOGY
Purpose of Bore OBSERVATION ) - . State No. 246018301
Hundred BLANCHE &awn . Adj.183 Bore Seriol No. 113/73
Owner. DEPT. OF MINES . . Address . . . . . Project No. BLA.86.
Driller.  H. JAMES . ) o Docket No. 231/69 .
Commenced. 25.8..72 Completed . 29.,8.72 R.L. Collar iIMS.L.} . . . Depth 47 m
Drilltype (Cable Tool Circulation . Water- R.L. Surface . . . . Co-ords E .

Loggedby J.D.. Waterhouse Date 19.9.72 Cosing . .  AMG.Zone . . N. L
| DEPTH (m) [WATER LEVEL (m)|SUPPLY- HOW TESTED TOTAL SALTS mgfg | ANALYSIS No.
}_ ) B
3 24.35 . W.3058/72 . 670
‘5 W.3059/72 645
3
RemArRks . Pinkish calcarenite appeared to be dolomitic in upper 13 m of hole.
Bore has insufficient water to be pumped
Eladl = Z
2%l E o
Q : § = 2 - 5 w
% &g = § é 8 § Slgk DESCRIPTION
Slelel 8 Mg |0PlEe
3|3 W
1 1213 4 |s| 6 |7]8/%
FRRE 0 - 1m "ARENITE. Quartz, angular to subangular,
ERT colourless, white, pink grains, silt size
gx ERprasLY to 1 mm, most appr. 0.2 mm. Minor 1
N ER RS ' .organic matter. :
D Y 1 - 3m " ARENITE.. As above, with 10% orange/brown
N 3 __(, clay and rare calcareous grains. Orange
o 4 g v brown. |
3 cg 3 - 5m As above, grading to well cemented fragments
Qs ERI| of pink and white massive calcarenite.
1L AL |
N = 5 - 9m CALCARENITE. Moderately cemented. White,
N E I pink and brown grains to 3 mm, subangular -
© 3 ] angular, with minor clay and subrounded to
= . rounded quartz (colourless to 1 mm). Pink/-
3 brown. Rare bryozoal fragments to 2 mm.
= 1
31T
JU :
Eyimmifgh | |
ERE NS 9 -13m CALCARENITE. Moderately cemented. White
EN AN Q- and pink grains to 5 mm with approx. 10%
3 1[ 'tl)") quartz grains 0.1 - 0.2 mm, subangular.
03 =19 g . Pink/white. | —
3 I .
simaik -
3 N}
E NE ]
AR
i (0»‘ 13 - 19 m CALCARENITE. Angular white grains/fragments
G = Hi6 to 4 mm. ~
3 l ‘E 13 - 15 m Up to 25% Marl and silt
=1 15 - 19 m Up to 50% Marl and silt. ]
s 117 Cream, with rare pink grains.




State No. 246018301 Bore Serial No. . 113/73 SHEET 2. OF . 3
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19 - 2Im " 'CALCARENITE. White, angular, massive
fragments to 5 mm, with yellow and rare pink
grains. Rare bryozoal fragments to 2 mm,
Minor silt. ' ]

21 - 23 m As above, with 25% silty marl. Cream/brown.

-

23 - 25 m’ CALCARENITE - MARL. White and yellow
calcareous fragments with common bryozoal ]
fragments to 3 mm, with an appr. equal
amount of grey marl, i

25 - 27 m CALCISILTITE. Weakly cemented with 5%
bryozoal fragments. Up to 20% angular
flint fragments and silicified limestone.
Grey. 1

—

27 - 37 m CALCARENITE. Essentially bryozoal fragments |
to 5 mm with minor white and red angular
calcareous fragments to 2 mm. Minor dark
brown round grains to 2 mm. Marly. Grey.

From 27 - 35 50% Angular flint fragments
(dark brown) to S5 mm.

From 35 - 37 30% Flint fragments.

37 -39 m CALCARENITE. Entirely bryozoal fragments )
to 5 mm. Minor silt, marl and angular flint
fragments. Grey.

39 -43m CALCISILTITE. Marly, with 20% bryozoal
fragments to 2 mm.

39 - 41 Offwhite
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4 6 (718 State No. . -2,460.18301 Bore Serial No. . 1.1;[73 . SHEET 3 = OF 3 .
E ] .41 - 43 Grey.. | ' ]
; %:i !
E I T 43 - 45'm ‘CALCARENITE. Well cemented, with minor
] shell fragments and bryozoal fragments.

3 Minor subangular to angular quartz grains to
E 0.5 mm. Minor black grains to 1-2 mm.
3 g White and yellow calcareous grains.

15— i 45 - 47 m ""ARENITE. Mainly colourless and white —
E 3ﬁ;_‘ 8| : rounded quartz from silt size to 5 mm.
13l Minor rock fragments 10-20%. Black clay.

4 e TN 1
3 .'.;-;.:,qé 47 m END.
; | W

EVIN ~
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DEPARTIENT OF MINES

— SOUTH ALISTRALIA

skeeT 1 of 10

FODE LOG - WYDROGEGLD:
Puposeof e WaLEr Observation State No. 2860’!5202
Hundred C&I‘Ollne o !. " Section . Ada '452 ) . BoreSenol No. . 106/72
Owner. Dept. of I\ﬁlnes ) Address . il e Gambiler —Project No. L+ (7 rp5 AR
oriter. Lo lousler - = L ‘Docket No. -»‘,d” i /“>“
Commenced. 7'.1‘—).071 Completed /IO ..(;?,'/2 R.L Collar (MS.L.} Depth 225 °.6 m
pilype  Cable TOOLl cimulotion . .~ R.L. Surfoce . CoordsE .
Logged by P‘C.' '.Smj.-th. Dote 2 /.21//;’ Casing 6. jﬁ('hAMG Zone . N, .
DEPTH (M) |WATER LEVEL (m){SUPPLY- HOW TESTED TOTAL SALTS mgfg | ANALYSIS No.
5 a2z _.86 19.31 ) :
° .
&
| .
K .
3/ )
N
hg AT
REMARKS . (JO'npleLcd \Jater (, ervc,flon. C.AR' 9.. ‘
O] = "'\.
S'é‘ € % - \f\
o [Val - v i- - et
Z Rzl T | T w|k & e "/
2 |SIEl B 83§ 8lz|E % DESCRIPTION
U |[<j<f W . > ;“
3z ° |9 r
1 12]3] 4 8|%9
0 .
X
N {
N1 =
Q
NIRRE 1Jé
~
%
1y = 0 - 25.9 m Calcarenite - white to orange in
colour. Bryozoal fragmnents varying
from 0.5 1 mm diameter. Some
1 secondary carbonate - silicified in
part. Silt content variable - 10
10 ;
15




State No. ~0GOTH207

suest o op 10

B

Bore Serial No. - /l 06/72 I .

. 4
3 ~ -
L
=
.qug 0O - 25,9 m As above .
3 s
= . ; J
E A )
_: . ,,,\
. J
-g l:l
1251 e
3 . ! . ’ —e
E 25.9 - 27.4 m Calcindite (calcarenite) - mixture |
3 ' o of bryozoal fragments (to 2 mn)
and hard secondary dclomite :
E ‘(orange) - shell fragments (%o 1
3 5 mm).
j 1
3
3
| ]
30
T Y I =
-i. . .'\ ¢ :‘
-—31 ; = -_ 4
3 :
3 27.4 - 42.7 m Arenaceous Calcilutite - offwhite
3 '+ 1n colour - varying proporticns
3 of sand sized fraction. Bryoroal,
7 echinoid spine f{ragments.
= Variable proportions’ of flint'
3 ' fragments. DMNinor iron staining
35 Sand fraction varies from -10-40% _
% witli grain size apprcx. 0.1 mm
g -
‘5 ~
3 e
40 3 !

i e e er—
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|#2.7. - 65.5 m

State N0 015201 ~_Bore Serial No. . 106/72 SHEET % ofF 1Of

As above . _A ; -

Lutitic Calcarenite - light grey -
in colour. 50-60% calcarenite,
numerous bryozoal fragments.

Hinor flint. Calcilutitic fraction

variable.

4

60, —
_ L ‘

i J.
T\ )
~ T -

—— -' W .
s
65 {T
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State No. L86O'] 5?01

z/3l 4 sl ¢ Bore Serial No. "06/ 7& sqeer 4 of ~10
69 = 42,7 - 65.5 m  As gbove .
] %;L.» - . .
it | 5 :
i ‘
J =
; __l_ E
Fll : - | |
70 i G 65 5 - 76 2 n Arenaceous 03101lut1te - nid grey
I i;ﬁ% in colour. Simllar lithology to
1= 27.4 - 42.7 m samples but with a
= , larger percentage of flint - 4
1 == fragments (up to.80%) : N
1K | A R S
é 1D ' ‘ . |
== -
75 § fA— . | .
Y= . -
4 = -
3 R ]
ENi ™
10T
I
ERym
0T
+ -
| . - hn
Y 176.2 -115.8 m Bryozoal Calcarenite - offwhite to |
| oo -buff in colour - Dominantly
— calcarenite.sized particles ((” mn:
= "~ diam) with numerous bryozoal ]
fragments., Varying proportions
$ of calcilutitic material - samples f{
T . with greater calcilutite fraction
appear darker grey in colour.
Mcst samples contain up to 20%
- calcisiltite fraction.  Degree of
T / induration also varies from -
| sample to sample. ‘
- ~
1 ‘4
ﬁa * )
=+
T
I -
-8

90
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s state No. 2586071201 ° porgseriatNo. 106/ 72— sueeT & _oF AL
3 76.2 - Vi%.% m -As above
4 e
s

[!2__% == » o |
1 5= 115.8 ~ 128.0 m Bryozoal Calcilutite - ligh%t o
i ;:f: mid grev 1in colour. 30% ]
Eli= bryozacnl frazments plus dark
I = grey 1lint fragments fron 2-% mw
E ot ’ diam. Some evidence of iron
1= 3baining. Varying degrees cof
= induration. o flint in the
1 52 ‘last 1.5 m ‘

125 =75
E ifg. . )
N TE!

==gljlins

F || o

) - 126.0 = A4L .8 m  Bryozoal Calcarenite - buff in
e N " colour. Large nroportion of
/= | . ' bryozoal fragments. IHinor

Th = calcilutite fraction. Grain

[T PVTITYVP! VTS PRUSY FYPE PYURR JofUt VOV TOVST TOV RV

= : ; _ size of arenite fraction (0.2 -
S ' 0.% mm. IMipor flint fragments.
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78] 9 State No. ;3015201 Bore Serial No. 106 /73 s=eeY /o 10

4
140

H Lo

ul

J
1 = H

128,0 = 244,85 m As above
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1150

» . x -

44,6 - 181,4 m -Calcarenite - tuff te pind: in
: B colour. largc angadar Iracments
of well indurated linestoue.
o bryozoal fragments. (rain

" size=0.3 mm. Doleomitic - o
number of samples show a snall ]
red - pini nucleus enclosed by
off wvhite dolomite (g.2. avorox.
0.5 mm diam) Flint absoent.

S From 157.5 m = 68 .- no . :
~aolomitisation sample oliwhite
in colour - calcarenite grains
anprox. o5 mm o diom. larse
fraction of calecite rhorhs
approx. 0.3 - 0.5 mn diam.
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7181 9 State No. 28691 5201 Bore Serial No. 1 00/72 . SHEET 8 OF m

1

&
o
- L o

-

170

144.8 - 121.4 m As above,

MMMMMMIH- asaaliy
[— - ,.1 - -
\N\ mg \\~ - - \W— H\\ 4 |
e i ‘

'@
uuuuhmhuﬁﬂAWJAAmMLmhummuwdbum“ELLAAWAuquumMLuumJuuuuﬁlhu
- \-—1—4.—4
— N
1 .

181.4 = 182,99 m 0ilty calcarenite - off-white
to pink in colour. Finer grained
than above. Grain-: size C,2- ;
0.% mm. Dolorite 10-2Cs, Eilt
frzction 400,

.41-\- N NH

182.9 - 185.9 m Arenaceouvs Calcisiltite - pale
' grey in colour. ‘and iractiom
20-%0%, dolomitic. Bryoznoal
fragments and calcite chips, Some
crey-green flint. !

%}ftﬂﬁ

185.9 - 19%5.1 m Silty Calcarenite - pale grey in
1Y . colour., &ilt 30-40% - bryozoal
T fragnents and 8alcite chips & nind
| : flint. :

MMLLML
Sz
& 19

11907 |




State No. 286015201 Bore Serial No. 100/T72 sueet?  of 10

3| 4 6
190
I'.
E £1 - :
E 185.9 -~ 195.1 m As above,
jQQE 195.1 = 198.1 ® Calcisiltite - grey in colour ]
W : : About 10-20% sand size fraction.
3 l Bryozoa with cemented fragments
g of came. Ylint, T
|
-
ER== 198.1 = 204.2 m £ilty balc1f11t1te - &rey in ]
20@ == ‘ colour. Some sard cized grains
e Bryozoal fragments up 1o 1 mm ]
1 =3 diam. wome well indurated

215

20442 = 2103 m

210.8 - 216.4 m

fragments,

Arenaceous Calciailtite - Sc'.
fraction 20-30x. Brvozoal Frae-
rnients to 1 mm. Calcilutite
fraction. Iinor flint and calieite]

“chips CoB6=1 mm diam.

Silty Calcilutite - grey in

- colour. ©ilt ond cand sized
fraction 10/, Bryozoul fragments J

up to C.4 mm.




4 (5 6r 7181 9 State No. 286(}1 "_)7.()1 Bore Serial No. 106/72 sHEET 10 ofF 10
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216.4 - 225.6 m . Arepaceous Calcisiltite - grey
- in colour. &£and fraction approx.™
305 bryozozl fragments, calcite . |
- chips, flint. Cemented calci-
siltite to 3 mm. Some sumples
very well induraved.
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DEPARTMENT OF MINES SOUTH AUSTRALIA

- HYDROGEOLOGY SECTION

BORE LOG
- - HIRER DE.?T. OF “]‘1\735. .
Orill iype- . Cable Tool P - AMG. Zone
Circulation Water --logged byM ,A, COBD Coords. E
DrillerL.A. HaUsler Dote logged 31 .5.72 v N
Start 11 .2.72 Bore Diameter - Dotum Elev. - -

. Finish3.5.72 DEPTH . 300m (m) ARe.f. Pt Elev.

Surtace Elev.

" HunDreo CAROLINE
SECTION | 636

STATE No. 235063602
Project No.p* G, 6( CAR
Docket No. 22[;/'] /69
Bovg Serial No. 231/69

Depth 10 . Depth to . ’ - SUPPLY "_ TOTAL DISSOLVED SOLIDS
Water cut fm; standing woler im) I.!res(se?,.l ' Method of r1est Milligra"nmiesllme Analysis W. No.
3 1.60 - [See summarny sheets,
REMARKS

Bore CAR 10),.:

lit. Gambier test area Stratigraphic Bore M.C. 6 (Observation

cur

. CASING
WATER LEVEL
CORE
GRAPHIC
LOG
AGE
JINIT

WATERS

from o

© DEPTH  (m)

OEPTH  (m) - © . DESCRIPTION

0 - 0.29 QUARTZ SAND.:
| N T
10.25-0,5|. QUARTZ SAND.

Clean,

white, roctlets,

EBlaCK, ofganic.'

ﬁi
:lnnl l

merits,

Erainse.
11 -CALCARENITE,

~
{]

&

0.5 - 5.0 CALCAREOUS QUARTZ SAND. ' Fale Ereyve
L Mixture of rine grained quartz (O.1=

- 0.3mm), ‘calcareous chips (up to &40i¢)
-and snell fragments and shells. Dlew
tween 3 - 4m some cemented quartz

. 'sardstene! and well rounded chert and
flint "pebbles" plus large. shell frag-

5. = 6 | . CALCARENITE. Offwhite - pale grey.
_ © Dominantly bryozoal and calcareous
: . chips with ccral fragments, :
F 6 « 7 | SILTY CALCARENITE, .. About 30% silt sizd

Off white. GCrain size

i

b
n

Some Flint,

grey.  About” 500

T M TR ik

-o
[

lxnlln||l'nllnnlunlunln|'ln-nulu‘xlnnluul-ud_unluul..ulrul.n'u! Jll]lllle‘ullul!ulllllllll
aa
=P

range Co.2 = 1,4mm averape 0,5mn - bry--
ozoa, calcareous chipsy . Some fossil
frarments up to 10mm. - Flint below 9m.
_ 3ilt content increases with depth,

N1 - 12 SANDY CALCISILTITE, Off white - pale

: sand size (0,4«0,8mn).

12 = 15 | SILTY CALCARENITE. About 40% silt size
Beconing darker with depth, rFflint.
moderately commnon, o '

-

Sheet 1 of 13

Daote:
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R E g Ello DEPARTMENT OF MINES — SOUTH AUSTRALIA
2 - ol T O = .
T |Elz| £ Bl |9E] o '
vzl s 18 DEPTH (m) DESCRIPTION .
2|z fiom 1o
s 41— -
1B | 15 - 17 | SANDY CALCISILTITE. Medium grpy. ,
4 5= : ; | O0-40% sand size gralns. :
b i 3 ) . L
~ 3 _ ' : ' . :
ERv 1/ = 20 STLTY CAICARENITE. NMedium dark grey.
l-=3:  about 307 silt fize. . Flint moderately
E ] Comiion, N o -
4 I F
4 B
1 oy
=R R
OB | po - 23 | SILTY cAL CARENITE/FLINT. as above bui
it ' flint fragments make from 50 = of
ERoAs samples (up to 8 cm in size).
4 BT .
1Bz
3 Hv-a
E ﬁ 3~ 27 CALCARENITE. Off vhite, coarse rrained
El == IE : (average 0.8 - 1mm). Flint about 5%
i _—-E_-: of samples. Dominantly bryozoal frag-
= grgj  ments and calcite chips. Between 26 -
25 i 27m very. hard litkology - driiling
E 1{?1_: gives rudite, size hard {ragments.,
R nr Calcite rhombs com:one Flini common,
ERn | |
= T : '
AhYd | B7 - 30 FLINT/SILTY CALCARENITE, Medium - dark
3 _g_-tj%: : gray. Again flirt makes up mest of
Efvws sample (up to 9U%). Rest a siltyw
E %@ calecarenite.
18X | Bo - 34 | . FLINT/CALCARENITE. Off white. about
0‘ @T 8U» of samples flint chips. Rest bry-
P : '4'?' ozoa, coral fragments plus echinoid -
E F"ﬁ - spines. Near base silicified calcare-
r"-r’;- nite/siltite. fragments common,
%% Pl = %6 '_S_ANDY CALCISITITE/FLINT. Medium grey.,
ary Flint decreases irom aboult 7034 to 30%
ERL - 0ol samples.
1T
- D.‘-
Iy | p6 - 37 SILTY CALCARENITE/FLINT. Pale - mecium
I : giey 10 — 20% sill.  Chert/fiint 505
35~
1 == , of samples. Rest bryozoal etc. -
El 37 = 4O SANDY CALCISILTITE. IFal e=medium ;rey.
ENTS : About 307 sana size, rest silt and cley
E wa:‘ size (sticky when wat),
= = Some Flint Chips. Sand content increc-
3 4 ses vntn depth. -
e [ - )
4 1+ VL
3 :%j
3 ET .
40— (V= 7= ' " i
Borehole State N088b063602 ‘ Orn: ] Sheeid - 13
. Dole: Bore "folder No. '-\5["
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0]

v é :%' E v DEPARTMENT OF MINES — SOUTH AUSTRALIA
M ER S EEREIE |
O o I o - I B B LA L L DESCRIPTION
s12 40 from to
_5 { . I . .
EQC 40 =41 CALCARRNITE, Medium grey, About 10%
45 | ! silt. Resl bryozoa and calcareous
4 =27 chips. Flint chips small,
] ~A53 41 - 42 FLINT/SANDY CALCESILTITE, Medium grey,
1= : Flint about 7C% of =ample,
e 42 - LG COLTISILTITE. Medium grey, sticky,
1 B¢ (roderate clay content;. ILittle sand
E = or flint. DBetween 44 - 45m sand con=-
Ef= Lent aLout 10,
. 3 ++
45-1 B3
§-+T .
d =S N R
] == L6 - 47 CALCISILTITE/CLLUATETTE, Pale=-mediun
4 ‘grey. About egual proportions ssnd
- and silt zizes., OSome fiint,
E :\yé 47 = 55 | SaEDY CALCIGILTITE. Pale-medium riey.
ERL Sone flitite ALout 30% sand size.
E ;:'f Dominently calcereous chips and bryozo#
1 fragnents. .
-3 L
:- g]‘g
50—
+
1 1]
1EN
- L
|58 | .
j | ‘55 - 56 STLTY CALCARGNITE., Pale greve About
R ﬁg _ 50% silt and clay. Flint chips common,
E : 56 = 58 FLINT/CALCARINITE, Pale grey. Flint.
559 = up to 80% or sample., dest bryozoal
qLe Al fragments and calcareous chips, Gome
_; + Silto . ) .
LQE; 58 - 60 CALCARENiTE, Off-white., Cheracterised
X1\ : by very herd cemented bryozoal and
I snicules etc. Some orange stairing
. ] of fragments, &ome quartz grains,
I e Flint, . Moderately conmon,:
E qﬁﬁ 60 - 64 CALCARNNIT., White-creesm, Lomninantly
E Eﬁg- loose bryozoal but some hard cemented
4 [AT5] frapments indicating hard bars. Avereag
603 T’IL grain size 0,2~0,5mm. Flint about 200
3 Tﬁ% of sample. : _
_.é T
-3 Eﬁﬂ o4 - 66 FLINT, Flint fragments occupy nearly
3 A all of sample. Some calcerenite
3 * grains plus silt .. '
4 R
-4 a%
i ‘
Borehole State No. 286063602 oo Shee! 3 °! 13
N - Dote: - Bore Folder No. 35“‘
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o 13 5: Tl DEPARTMENT OF MINES — SOUTH AUSTRALIA
E,-:, ol r % :fg G‘ %
v vl < 9
SIEIE| g Pl 77|  oremn DESCRIPTION
212 from. o i
65
ila DA : :
1laPq] | |66 = 70 CALCARENITE, Off white, Samples
) . o characteriszed by very hard well cemeted
| A fragments - extremely hard layers in
g EEV. gitu, Flint moderately ccmmon,
lins
1 |
1ne '
1= 70 - 72 CALCARENITE., White-cream, clean,
709 1 Even srained average grain size C.4=C.im.
4 4 (bryozoal and calcareous chips, odd
B - one orange stained). Some flint chips,
1 EeEy | |72 = 74 | SANDY CALCISILTITE. Fale grey.
- Ebout L4O% sand size. Some flint,
B ¥ ’ :
.A; ‘j
g 74 = 706 CALCISILTITE. Pale grey. O0dd s@nd
T siz2 i1rain.
= :
1
) X
3 =+ - ‘ »TrNs ~ N g bt} [ 3
1EF | |76 - 78 SALLY CALCISILTITZ., Sand grains.
B ES AbGuUt 40% of satuple. |
++ ) )
-| B . G .
4T 78 - 80 CALCARBNITIS, Cream, clean., Average
2 rrain size 0.5 = 0.8 mm. Chert en
4'. = £lint chips comaone.
1 =
L_._-x N . .
151 - Nt AT ere . )
L 20 - 82 SANDY CALCISILTITE., Fale-medium firey.
-4 bz CAUnst 30 sana size grains.  Dominantly
3 ';P‘ bryozoal ‘ragments etc.
80 L-}
- 82 - 98 | CALCARENTIE. Cream. Average grain
| =1 Size rancc O.2=0.5mm. Between S84 - 3€af.
m g A caleareoous chips dominant not bryozoal
=3 fragments. Jome orange staining aond
g J m ircnstone fragments (around £9m and 9I:).
1 Hs Eetween 86 - 88m some chalcopyrite
- grains. llard, recrvstaliilsec laicrs
e between 90 - 22m and 94 « S6m,
4 =L l : ) .
E .
859 I .
":: Y
3 Ll
155
3 T
b 3
i = v
p 1 R
E —
E I
1 I
E |
3 1
90 AT 1 e . -
2300030 : D Sheet 4 o1 12
Borehole State No. , S
N Dote: Bore "Folder No. Z\_."‘_i'-
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100

100 =102

AAA_ALu'i':-.’

10:=104

fia

‘Jlll.

104-110

S
A
H

- 110-114

o -| =

68 - 10d

LT CALOCISIITITE,. Fale.
»CC s e ﬁaxd size 1“°c.
flin 5ilt centent
\‘v’i..‘j'\

o 123 E | DEPARTMENT OF MINES —.SOUTH AUSTRALIA
z e I w |-
s lgl«| = B8 |9z
SEE 2 Pl= 19121 peeth (m)
<<l & s ! DESCRIPTION
iz from o .
4 L
1T
- T
1 =
-3 1T
I
T
-
T
T
_ 1"
T .
] 1
’ 1
4 B
1 =
95 - 1
T
o I _—
1 1
1 1
p 1
T
4 H=r .
)
1 Ll
10T
q4 T
1 ==

NDY CALCTILUTITE. Pale grey, U a3tic.
Ab 200 sznd ul“, vuff to white
(orynhod nlus harder fragments),

SANDY- CA‘“rSILTITE. Pals greys Domie

“nahulf calcareous chips and bryozcal

Q%o

size fractior.
Medium = d=zrk

frvbAento. A clay
CLAYEY CALCARENITI,

Frey
Ie

Bryozoal and calcareous chips plus flini

-
Py copiye o 4
frarments,

(AT T ﬁ_" [

CALCARENITE., Cfiwhite - pale srov.
Aot L0 bryozoal Ivazments.  Loumo rous
small i g

‘Nt cnips. Small clay
Ginin Lize decreases with

st b 4 ————

1=
94 5T
iE
g T =
- ; D Sheet i 1
Borehole Stote No. 286ﬂ6/t\02 - M - 2
. Date: Bore Folde: No. 33_\"’
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PF N° S10537a MH

o IBIEIE || DEPARTMENT OF MINES — SOUTH AUSTRALIA
Slelsl = BlZ8 18]z - :
vy gV o a — =3 N
o AR : DEPTH (m] DESCRIPTION
23 - trom o
= - -
= 114=118 | SILTY CALCARENITE. DPuff-pale grey,
1 B2 P Hoderate silt size fraction, Small-
i [ s , flint chirs comuon,
H ' -
B L J
4 LL_¢ ' .
= Lo 118-134 CALCARENITE, Off white-buff, Clean.
3 P vominantly bryozoal fragments,
- Kumcrous small fiint fragments at “op
E J%rﬁ bul soon disapnears with certh, Clay
{ ¥ content woderate boctween 120-124m,
1204 =l , .
1E= :
E 3‘§[
1=
' Jgg
'3 1?]
f‘@?i Between 124=128m average jrain size
-1 ¥ CeOnme Brrozcal conlent decreasing,
=" .
13
125-] :
E I%'I _
1EV]
=l
1 B Between 129-134m ;rain
=L 1.0=2mm,  Some pinkish
) Bryoz2al content increas
| near base.
. Ji}
130 | £
134-138 | CALCARENITE. Large fragmnents (0 0.%cm)
Elirv of nard cermented calcarenite - A hard
bend in #itu. -
E gféz
1 oY
N 138-142 | SANDY CALCILUTITE. Cream with 2 :resnid
1354 e tinge. 12y size fraction about 8O
1 A ikest silt and sand size, smount Inrncreasd
] i ing writh depth. :
E 1
13
E 1
4 U {
|
. 1
1 =S .
E e
4 ==
{1 ==
==
1403 1 ) .
T AOEARTEOD ' - Drn, Sheet (5 ol =
Borehole Stote No.’ 226 ‘Cocte " & 1’
! Dole: Bore folder No. 7)5"’
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o IZIZIE L. DEPARTMENT OF MINES — SOUTH AUSTRALIA
Zlzlz| = BlES 81| - ’ :
SEELE Fls 5P oeer DESCRIPTION
- 213 ::G fiom to . )

1 H=—=

3 EB=T—

3 B

4B
1 == '

] - o

-1 (ET .
1= o -- .

BN 142-144 CLAYEY CALCARENITE. Cream with groenig
1 == : tinge. Sand size fraction €0~7C%.
=g e e e
- 1= . .

] T ] . . ) . :
= v‘“ 144=150 'CALCARENITE. Average grain size 1mn

1451 4T tut grain cize decreeses with depth,.

, ﬁ::‘ : About 10% silt/clay size fraction.
I : : ]
T 1 ' ’ :
1
4 L1
L -
-j I—l 1
i i & -
. L
- T Y 1%
A
E 1 1
3 . | L
G I — ¢ S
1507 == : . , - .

ey | |150-154 | CLAYEY CALCARENITE.  3and size avera e
A= -grain s3ize. 043 = Tmme Dominzntly .
3 R P I D aly : “ TON - s
s : czlc=reous chips. Up to 50k cloy size
185 fraction, B
I
3 1
-4 1

1

- 0L
4 =1
1 T
- o =
3 1 . ] -

E L-Vr: 154-178 | CALCARENITE. Dominantly calcareous chijfs

155 Eﬁ and bryozoal fragments. Ur to 10%
i b= clay/silt size freetion. Grain size

JF increases with depth up to 1-2mm.

d - o )

3 -

:ﬂ:r

j L
R
EQny

160- 1

. 1
—ji‘ -

165 — -7 T3

P - fo TAURT A § n hee ol
Borehole State No. 285163602 ° Shee! d
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DEPARTMENT OF MINES — SOUTH AUSTRALIA

o BIE|E L]
alel<f = BlZ8[8|Z] ~ :
Szl s M7 T oo imi S
HHEY o o DESCRIPTION - . "
é |/
= ;:}
E 5 Tl [
= :?—.E -
|t .
SNEIE
* » SR I i
70 :f’?
185 :
£l won
1w ».
3 1) . ‘\
] 15 ,
-1 & (g\
o
] -é'rfr
175 ..
-1 F3 3 B 4
1 p\ T ' :
178-180 | 'QUARTZ SAND. 80% cuartz sand, pinkish
i colour with an average grain,size
.0.2mm. - Rest clay, greenish coloured
E . _calcarsnite (inc. bryozoal fragments).
E 180-186 | = SANDY CALCISILTITE. Tlale grey, plastiq.
: = small to uoderate clay/sand fractiond -
: Mo flint. Up to 10% pinkish angular
. quartz grains., Dominantly-bryozoal
1 [E fragnents,
é Vs 186~192 CALCARENITE., Grading from almost a
ilo calcirudite near the top down to a
1104 X calcarenite. Off white=buff. Entirel
E g%? bryozoal fragments plus small molluscs

30

-Borehol;” S'dr. No. 286063602
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NEHGHN DEPARTMENT OF MINES — SOUTH AUSTRALIA
5 lzls| = B3 (3] : | .»
SIEELE PIs T TI7] - o DESCRIPTION
3 2 N from to .
19 ﬂ 0
ENL o | 1
E 0%?? 192-196 | SANDY CALCILUTITE, Crey, -Small to
Elt= moderate silt/sand size fractions
grgya dominantly bryozoal fragnents.
195 196-200 | CALCARENITE. Off white-buff. Averace
3 grain size O.5=1mm., Dominantly
3 bryozoal fra cments, '
]
N 3
] P00=-202 | CALCISILTITE, FPale grey. Rounded silty
_ 2 saterial and bryozoal ;ragments bound
E by a rlay frwctwon. -
zm_; S » .
E P02=204 : CLACARENITE. Pale grey. Large frag-
- ments of kryozoal up to 2mm about &U%
3 ‘ of sample. Rest a grey coloured clay.
- 204-246 | SANDY CALCISILTITE. Grey coloured,
: - plastic, with high silt fraction to-
- gether with clay and minor sané rirac-
3 tion (calcareous crips and bryozocl
3 ~ fragments). :
zos-?
1 E= -
EN1E
== .
1 =
4:; f
1 E=
‘E 'F+4
EREAE
ER=SVE!
2104 = '
1
= gg%
=
4 =4 )
EE=S
— {1l
1 5
—.“ T—
LI EEE
sorehole Siote No280063602 e - T
Dote: Bore Folder No 3 I?‘
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- )
Borehole State No.-

- 286063602

o BIEIZEL ]l .. DEPARTMENT OF MINES — SOUTH AUSTRALIA
<IEIE 2 Bl22 <3 < oierm @ L
T Y s . DEPTH (m) . ' DESCRIPTION
213, from o
9 2|J: ] —
E :
3 )t :
o L : §
4 . -
220- ,
i, 1 ‘
E _ -
3 ' '_.! N
3
25 )
E ¥ h
ERE ©
1 = i
4 FUeS
1 D=1
4=
] 2 .
.4 2y : .
3 3 !
4 =
ElcyE:
i Iy X
i Y
e =3
1 =+
e I I S
1 ==
- 12304 == "E
E X
= - F H
e <«
A E
10 F
1 5= B}
1=
-3
1= -
E ¥
12354 gV
ENSAENY -
1 =
QT
E ¥
1 = S
RSV -
4 Ay, X
3 =1 <
1 I=—=1]- >
1=
Ellc

;heﬁo of 13 )
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CASING

WATER LEVEL]

CORE

AGE
tOUNIT

from -

DEPARTMENT OF MINES — SOUTH AUSTRALIA

1o

/bcrm o) .

A

" DESCRIPTION

| WATERS CUT

B DEpTH (m)

ulxu;l‘@luuh1;;[.‘11_1]11411“1.11v|

rg.
i

nlnuhu'l_n'_ul';- .

Leibig

luulu_uhnvl

. RS0

arenbygig

.

[l

" SANDY  CALCILUTITE.’

'Clay fraction

246-298

about 70(,\5 .
with depth.

Medium grey becoming darkep
Remainder made up to sand

- chips and bryozoal fragments).

and silt size fractions (calcareous

Some. bands of -harder (well indurated)

v

7

calcisiltite chips (chert). -

1 lasse

llllllllllllllll!l

1..)',1“,,1“@...1.
]Il

(%]
ail |nhuJ_Ln.iuu_lu‘Aluulunhugnuluul( NI Y Capbidy

265

Borehole State N?' 286063602 -

Shee! 11 ot 13
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DEPARTMENT OF MINES — SOUTH AUSTRALIA

290

o BIEIE )¢
%2 |alz AERERE -
EERERSEEINE ) PTIG
MR ‘0‘"” fm DESCRIPTION
: ' S
260‘ om \l' o
j .
3
S
210
£
. _
. -:—‘_ ; A\/'I. -
275
. _5 -
ER= ’
4 E\E
1 ER
J ==
1 =l -
: 3{53 ~
ERLLP=: ‘
280 1 (T=L .
4 5=
B f_ -
e
—T—
H—="1
A4 =E i
‘g s-_l._ A
EL S i
285 TJ_;'E ;
i ==L N
J = '
o B
1 Bt
1 EYE . '
1 E2
1 =
1 H==L]
] ==
=1
q B4 o
1 EY=E A
Elh = |

.Borehole_‘ Stote’ No_. . 286063602 : | - - Drn:

A Shee! 12 of 13

-{Daie:
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LAY NG
r o
[
PEROLEVEL

WA TERS
A

e
o
" GRAPMHIC
LOG
AG
UNGT

m:pARi'M;NT:’O? FAINES - .S:((iJTH AUSTRALIA ©

R}
~ DEPIH (m) "
o

];WJ

. DESCRIPYION & -

[A9)

L
>

f

!

| EAY

4 ===
1 LX==1

i

+|298-300 |-

Y.~ Dark-grey - gréen, ‘sticky.. Some
szali (abgut 1mn) cark material,

illaadbis

1
idatd

N

(S
st b

NITTSSTIT IR

il

| LD OF HOLE 300m.

Boiehole State No. .
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E .
3 SdL
4 s
-1 a
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DEPARTMENT OF MINES SOUTH AUSTRA}:IA

HYDROGEOLOGY SECTION

| BORE LOG
HiReR  DEPT., OF MINES :

prill wpeCable Tool _ . AMG. Zone " HUNDRED CAROLINE

Circolation Water " logged by J,D, WATERKGQURBEE - SECTION 310 _

Driller 7,, Hausler .. Dote logged Feb, 19735 N . STATE No. 286031001

Star} /_._.:‘-3.72 . Bore Diometer Dotum Elev. -'Pr0|ec'_. NoCAR 11

Finish, . 10,72 * DEPTH 298m, (™ Ref. Pt Elev. . Docket No.oo 4/1/6

- . ] Surfoce Elev. . Bore Seriol No. 142 /72
Depth to Depth 1o - SUPPLY TOTAL DISSOLVED SOLIDS
Water cut (m) ‘sllond\ing ‘woter {m) litres/sec. ) Method of 1¥st Milligrommes/litre Analysis W. No.
SEE ATTACHED SHEXET.,

REMARKS A
Completed as “observation bore in Gambier leestone aqu1fer..
Cement plug at top of Kongorong Sand,

) 5 -E:‘ E " \iJ ol : R

%’ § g g 33 12| oeern (m ) _ DESCRIPTION

v ; ; 3 lO .’fron;_ ' 'o' .

— 0 = 0.5 SOIL., Mainly ‘s'ubanghlar cclcareonus

e S .+ | ‘grains to 1mn., Minor dark brow: clay

% ‘ 3 and fragments of bryczoal calcaronite

Q E - to 1.5cm. Minore quartz arenite.

Q ERCaift 0.5 - 32 CALCARENITE. More than 50% brvozoal

) ERIE ' and other fossil fragments to Lism,

% Ell/an Subangular quartz grains to 1-2nrm.

(§} — — 1’_% Finor mar']. Some red and yellow ctam-

@Ql 5_ % ing. Rare subrounded quartz to C.>5ma

_ ' " to 2.5m. Minor moderately cemented

=5 l y[S calcarenite fragments. .Pale pink

3 %E _ brown, grading to pale fawn by 20m.
ER//ANA SERTE |
=N

@ §.%

3 9

=118 .
o318y F

%@

*3? -"

E W—‘— "
‘5/-"—“““ . bm: Sheet 1. of 13 )

~ ) Dote: _Bore Folder No. [‘_7L-

PF NO SI0537 MK
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o 2131 E11. DEPARTMENT OF MINES — SOUTH AUSTRALIA -
z || JEAE o S
2 [E|z] £ Rl |93 o
Sl s Pls T T e o : DESCRIPTION
212 tom to . .
E
k
-] ~

I FUTSY PUSUN SUUTT PYPTE FOTTN POV IO,

L

; "
e AR T

shosaids egget

75

lilLllllllLl;‘l_'n
Q P

==

32 - 40 As above with 5% marl, grading to grey

Ni;

brown.,

peonlonband
Y

=

{ | .
ni.-x'_hux[nn' [T

¥

1-xlnulnnln llnnln

ulnu!_uuhxnl
.
L)

3§
N

A BoréH;Te ) g'o!e No.. 286031 CoO1

Drn;" Sheel < of Tj

|Dote: Bore Folder No. 1&7/-
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1111-‘5
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$0-

/’
v

'lnulrluln_ulluulnu :
A>T AR
;>f§iq4t::3?4

ol

Lsmmasrore

NN

OL/IGO — MIDOEFALE

Garmrdier

54
LS

bo —:i

. Ledd
[ R R

F;

X

A
BN
4\7

o 1211 E], DEPARTMENT OF MINES — SOUTH AUSTRALIA
w | — b4 ) N
Zz - - e _ R -
ZIE1z| 2 BIECEE . 3 -
ool s IS OEPTH (m) : : DESCRIPTION
313 e from , to ’ . .
Irr N

40 - 54| WMARL. ‘fith 25-50%'bryozoél-fragments

marl,

fragments to 1cm,

; fragments to 3mam.

to Jma.  fiinor calcisiltite:' Grey.

42-L6bm 5% d;1m~brown angular flint

fregments to Zmm. -Rare pgrey silicified

,46-48m 20/ dark brown angular fllPt

48-54m 5% dark brown angular flint

54 - €4 | CALCARENITE, Silt size to Zmm. ‘Kain ily

Grey-orown,

LN

60-64m  10-20% marl.

64 -~ 72 FLINT, see'overleaf.

bryozcal fragmpnta, with minor f0qa1 if!
erous and calcareous grains. Hinor

marl and anbu]ar flint frarments ¢ Smm

Borehole State No.

Shee! 3 ol 13

286031001 ! R i

-1Date:.

8ore Folder No. L7 ‘-

PF N S10537a MH




o 12151 E " . DEPARTMENT OF MINES — SOUTH AUSTRALIA '
lelzl = BlESl8lEl - o e
MEELE s P S-‘ < D/ oEPTH () - 208m ' DESCRIPTION
23 from . to . o .
3 AT FLINT, Grey-browvn angular fragments
3 & from silt size to greater than 1 cm.
3 P b Miror grey marl and bryozoal :fragments
o Al l .to 3mm, L ;
- A Pp -
; LN 68=72m 105 bryozoa fragments.
A4 1BD -
3 < > h L ‘ T
1 lagh
RN
1120b
1pd
1D
jIB b
_ V 72-= 76 | CALCARENITE. -Mainly bryozoal fragments
E b o to 3mm. T0% Silty marl. 5% dark brown
E N ‘angular flint fragments to 3mm.
I | o
A%
w4lA -
N | . Lo S
? A 76 - 78 | FLINT. - Bark brown-black fragmenis to
=l a v 2cm with grey silicified calcarenite,
J A § A -| 20% calcarenite as above. . :
ey o
E VA'{*)\\{78 - 80 | CALCARENITE. Mainly bryozoal fragmrents
E N to 3mm., Up to 50% dark brown angular
= IA])E flint fragments to 3mm. HMinor silt anrd
3 v LS “marl. -
A o 3 QY
A""OQA:AI%% S _ C e A
o ”'46’ §8BO - 86 | FLINT. Dark brown=blzck fragments to
E o \ 2cm with grey silicified calcarenite,
104 || . 20% calcarenite as above. :
g T : < | . .
| }7 .
E 4
ERE
1P
7
3 T - i
7] 1A B
Elg R
3 .ﬁg 86 - 96 | CALCARENITE. Mainly bryozoal fragments
3 A ' to 5mm, . H0% cark brown angular flint
3 W/,\ fragments, decreasing to. 25% by 92m,
3 T ) . ) . .
_; A -
I
90 3 VA _ . — sreer T o1 13
lﬂoreh'blé State  No. 286031001 o
. N | U(lale:

" PF N° 510537a MH

Bore Folder No. ! - !_




o 5 :,: € 9 DEPARTMENT OF MINES — SOUTH AUSTRALIA
'g- E ; 4 6 ég 3 ._:E, a0
vol<l<{ =[5 DEPIH (m, & FOIT: DESCRIPTION
213 from 10
1
Df&
- }
%
]
e
1] | b6 - 100] CALCARENTTE. it Least 505 bryozoal -
] J oo frapments, with fossiliferous and
] calcarecus grains also, to 3mm. 10%
E Calcisiltite. Minor brown anguler
: _1 fint fra;ments to Jnm,
E = ) »
™) ' '
3 1 | poo-106 CALCARENITE, At least 75% tryozoal
- A fragments from silt size to 2mm. 5-10%
E « N caicisiltite, mivor merl. Mivor grey-
_3 Bi ﬁ brown angular {lint Irogments to 3mm,
It '
{ N
g.ZEﬁY\
1|l
E WY
3 -~ ‘ﬁ
E N
05 -3 P | §
1 »
1 |PA 106-108 CALCARENITE., 50% hrvozoal and minor
‘l>§£ fossil fragments to 3mm. 50% grey
1 angular fiint fregments to 7wmm,  Minor
ER 5§ srey 1210l
E 57 108-120 CALCARENITE, At leazt 50% uryozoal witl.
E : minor fossil fre:smenis to 2om.  lMost
107 T off-white, 3ome brown to pale yelliow,
= K inor marl, calcisiltite. ]
3 From 108-110m 20% grey to dark brown
E anpular flint fragments to *mmn., awn
B ﬂ ovziall, :
. Eﬂ@
i
—:E r_-? |
s 3 : : : .
Borehole Stote No. 28({:‘3'}()01 N y - P Sheet 5 of 1j
g Lote: ‘1 Bore Folder No. /*7//-
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el
“E%
2
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. : ‘i
; .
I v e LljllLllii'lxlj il

Gambriar  L/imesrore .

.%[gzgg
EIh

E & 3p\
SR
11 3 BA
o= ;n %
1S

-
=

A5

4 4

>—1:¥W>Jf_

4130f132

132-136

o IFIZIE 110 QéPAﬁTMENT OF MINES — SOUTH- AUSTRALIA
Zlela] = BIZS8lE| - S SRR
S 5[5 8 PIE=FP] oo 298m " DESCRIPTION -
2|2 from 1o R . . .
IEERL B
E i I .
3 i
ER = A .
—é ‘lgf& ' ;‘l
ERINP/ .
R EG’ -
120 . . : : : T A
ER TN . Lo i e S
ER .AH20-128 CALCARENITE, 'Well cemented, cream,
E - - At least 50% hryozcal fragients 0,5=3mmf.
3 Minor shell fragmerits,. Slightly silty.
3 Rare red-brown stzining. - K ’
EU| _ . | e .

136-138

- 438=140

‘\\,
—

120-130 .1

i Mainlybroyozoal fraguments, off white,

' SILTY MARL. .Contains 20% bryozoal .

CALCARENITE., Grains O.5-~3mm. ‘Some .

ARENITZ, -Mainly trycroal fragments
0.5=5 with some calcarecus grains -
arl fossil frageoerts. 30% brown-~black
anguliar flint fragments to 7mm,

Minor grey marl., . . . R
CALCARTENITE,.: Modeirately cazmented. -

CALC

5% angular flint fragmsnts *o Smm,

fragments to 1.5mm. Minor angular
flint fragments to 3mn. Grey..

-

FLINT. Ansular fragments-to 5mm. Dark
brown. Minor-grey marl and brpzoal
fragments to *.5mm. T

bryozoal freogments, off white to yellow
brown. Mino:r grey, well cemented frag-
ments.to 2mm, Azo%‘grey silty marl,

0

.

. Borshole Stote No.

"¢ |Dser Shee! 6 of 13

PF N° $10537a MH

286031 001 | | . ‘ a -{Date: Sore ‘Folder No. h?/_




Iy ég Elle o . DEPARTMENT OF MINES — SOUTH AUSTRALIA R
Slzlsl = BlESI8lz] 0 CovnE R P
S EElNs Ple- 2| . DEPTH (m) - 'DESCRIPTION v = .~ o7
z{z| ° from to - . AR
3 140-146 |  CALCARENITE, ° From silt size to Lim.
E o 25% bryozoa and mlnor foss11 fragments.
E ‘ Off white.'”;553;” SRR
g ol S ’ Y
0 | nu6-148 | CALCARENITE. Well cemented, Grains
3 . | mainly 0.7-T.5mm, rarely to 3mm. Up to
ik 50% bryozoal fragmemts, minor, fossil
E o fragments. Fawn. ,”?ﬁ _ »«.
1 | h48-154 | CALCARENITE, - Moderately cemen ted.
3 Yf S Yellow brown and: white gralns 1-3mm.
- ’ S o
=i
5] 1
—E l ' .:I I.
= 50
/I gg .
O S B
3 UN Q 154-158 CALCARENITE. Well cemented fragments k
i I % D 0.7 to 7mm, Lream, w1fh minor bryozoal
e 6 AL fragments, - oo _
T DG
ElmENNE Ve
I isno B
Nl ‘ %I : ’Q': o
JIL 1| |158-160 | CALCARENTTE. "Well cemented pale brown
Q ERWE ' .| massive fragments to 3cm. g
% i [{ﬁ | |160-164 CALCARENITE. Well cemented white frag-
3 ' S ments. Rare bryozoal fragments 0.1 to
M3 2mn.  White, brown and red (dolomltic)
Y = grains. (10%) -
17| | [164-166 | CALCARENITE. White ond ‘brown grains to
B I &fﬁl N Tmm, Raré_bryozoal fragments. w
3 i l :: ]

Loy i1

1by 3

. Boveho|e Slote No. 056031001

—~~ :."Shenl 7 of 13

Bore - Folder No.
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ol 1
El
ER
EX IS
ERINI
10T,
; ‘ 1.
=l

i :

|1u|lnuluuluulu,ul“uhullnu

R g Ello DEPARTMENT c}F MINES — SOUTH AUSTRALIA . ' .
Z. - wl T g |w]e]. . B . R toe - 2 ..
Slelsl = BlESI8IZ] . - )
SEIELE P2 |F]P] “orem . 298m T ‘DESCRIPTION . -
- 1zlz e . A from t o i - L
J/-¢| | [166<172 | CALCARENITE. White and pale brown
=1 I; I grains to T.5mm. Minor silty marl,
3 - rare greenish grains to 2mm. -
Ell
117 .

172-182. ' CALCARENITE. Pale brown to orange-red

(dolomitic) grains 0.1-1mm, rarely to
1.5mm. 25-50% dolomitic grains.,

r»" N
_ Tg | )
st
3 NN
L ACINY |
\ 0T 1Y -
0 3 NelE
M IR | o
\ swi L1l | 182-184 | CALCISTHTITE~CALCARENTTE. 90% colour-
R L less calcareous grains, subangular,
I 0¢1=0,3mm 5-10% white bryozoal frag-
E 1 . hents to imm., LT R
' ;'L¥J:Ln184;ﬁé6f MARL, 25% angular flint fragments,
1 11 -, | dark brown, and grey silicified marl.
¥ : - (?) to 5mm. Minor orange/red dolomitic
3 : - grains to 3mm. . Rare bryozoal fragments
3Y .- ...| to 1mm, fossil fragments to 4mm. Grey,
307 @ | 186-188 MARL.. 5% bryozoal and calcareous frag-
ABTH .. | ments to 3mm 10% grey silicified Lime=
L ?YT- stone grading to flint. 20% colourless
G 3T o subangular quartz arenite, 0,1 to .O.3mn|
- T%T 188=198 CALCARENITE, @ Essentially bryozoal
3 @.* s fragments to 2mm. White,-well cemented.
3 1(T.¢7. : 30% quartz arenite, 0.1-0.3mm, sub-
-j YA I angular 20% Grey silty marl.
I :
LAl RN L
.. By E S . - FPEE ne Shee! of * 2
Borshole State No. = 286031001 . - .. T [ 8

13
{Dote: Bore “Folder No. E.?/-A
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r4

'Borehols Stoh No

o 13 g Tl .~ DEPARTMENT OF MINES —. SOUTH AUSTRALIA
Elelol = BlEglslE . L SR
< eI S 5_9 |3 DEPTH (m) -298M 3 " DESCRIPTION <
zlz]| ° i from to - Co . )
EN /A IO ‘ . o SO
ERLVAR Y 190-192m - Also 10% grey silicified
NE T.&~- 3 limestone ~ brown fllnt angular frag-
3|0 - ments. -
M o |
T ed © 192-198m Quartz arenite decreases to
= fQ7, - less than 10%, S
=EDVAL | , '
3 T%J..
| for &./ﬂ
; .T_F? e
3
SERRY 4y
3|
T4 | 1os-214 CALCARENITE. Essentially bryozoal
= N 1 B I - Tfragments To 2mm,. 5% silicified Lime-
200 ) stone fragments to Smm. 20% silty .
ERAY. R marl. Less than'5% colourless, sub-
ié; " 4 -angular to rounded quartz arenlte O¢i=
- 3 I "‘. \’ O 3m. .
N »
PR
S8
-3 PaURN
B N \ .
FIRS
e AN
B S
=i ! el 2_04-206m 10% silicified Limestone,
AR | - .
R g A 206-210m 20% Ca101s11t1te, minor marl
3 1. no s11101f1ed calcarenite,
13 b SR
= ‘ﬁl 210-214m 5% Marl.
RO 7% : .
= 214-220 | " As above w1th marl 1ncreasing to 0reatel
3 I o c than 505%.
,#:M/ : _ - - .
286031001 - .. e Sheet 9 ot 13
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o 13 g € L o DEPARTMENT (OF MINES — SOUTH AUSTRALIA .
Z 007 --iow':/ TN ‘
@ o la) X & 101z
SilglEl = 3 g" 1> DEPTN (m) 298m B
22 ‘.o R lrom to
- 3 T 4
‘ A g ~
: '—i T S
% _E p s Y ' ‘
: -T_
T
N T . IS :
Y || | |220=254 .| MARL, Contains approx.. 25% bryozoal '

IPagments, mlnor quartz arenlte 0.1=

*ﬂﬂ4
|

RN

4
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=
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N 'é g G o . DEPARTMENT OF MINES .— SOUTH AUSTRALIA
Z L2 L Bl Zoslsl o T
$EIE & pIse <3| o w 298m ~_DESCRIPTION .
22 o from to T i
ENE
4 MmMTT .
j|TT
3 T
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“BORE LOG - Hroeocioiocy

Hundred  Gambier S 'Sec,.o,,AdJ 498 . . BoeSeriolNo . 115/73
Owner. Department of Mlnes R Address Adelalde L . Project No. GAM 72

purpose of Bore . STRATIGRAPHIC

Driller. = Hausler

Grote N, 362049801

-

Docket No. 22”/1/5:‘-‘?

Commenced. 23/10/72 o Completed 30/6/73 R.L. Coilor (MS.L) - . ; Depth 185 m
Drill type Cable Tool Cireulgtion Water R.L. Surface Coords E .
o casin, to 11.28m"
Logged by Waterhouse, Valentyne Aug 73 " Casing 10" %MG Zone . . N. .
| DEPTH .(m) [WATER LEVEL (m)|SUPPLY-" HOW TESTED TOTAL SALTS mlf | ANALYSIS No.

9.0 . | 7.21 |
17uo | 8.9
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14-18 m

15 3

some pink. Subargular-angular <0.1-0.3 mm,

ARENITE. Quartz, colourless to brown,
- subangular to subrounded, <0.1-0.5 mm, most

'lARENITE. As above with some red and yellow

ARENITE. As above with 30% brown clay.
.CALCARENITB.. Fragments of well cemented, fawn|

- above. . ManP clay. - 1

CALCARENITE. Well cemented fawn fragmenfe

12-14 m - - As above, fragments: whlte fawn and grey.

ARENITE-SILT Quaftz grains,; most colouriess,

most 0.2 mm. Some organic matter, grey 1
overall.,

0.2-0.3 mm.  Larger grains rounded. <5%
black opaques 0.1 mm. Ironstone (brown)
nodules to 1-2 em. Brown

grains. No ironstone nodules, minor brown
clay. . : o o

quartzose calcarenite, with some quartz as

CALCARENITE. Fragments of well cemented fawn
calcarenite. - S ) ]

CALCARENITE. Well cemented fawn fragments

composed of fawn angular calcareous grains
0.2-3 mm. Minor quartz to 0.2 mm

composed of angular: calcareous grains 0.1-2
Rare spicules” and bryozoal fragments. Minor
colourless quartz, subangular to rounded,.

'0.1-1 mm. Minor clay. : - 4

‘4 L

- Silty. - - - _ : 4
As above, mainly grey. -
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E ] ' 2-3 mm Rare quartz grains to 2 mm.
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- #I 122-26 m . CALCARENITE. As above with well cemented
4 - white fragments.. Minor white clay, 25% i
Efy sy fawn quartz arenite 0.2-0.3 m Bryozoal
i1 - fragments becoming more common, to 4 mm
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B e |26-30 m CALCARENITE. 75% bryczoal fragments, white
— T ‘ with grey/green marl. Minor well cemented
h— brown fragments.
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T calcarenite fragments to 1 cm. Minor white
3 T5 bryozoal fragments to 2 mm. Minor black ]
3 @:# opaquez 0.1 mm. 25% marl - green and grey.
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E 34-36 m- CALCARENITE. 50% white bryozoal and fossil
- ?# 4 A fragments.- 40% grey/green marl. Rare !
3 h - glauconite grains to 2 mm -
35 ;%;J. —
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I fragments to 1.5 mm. Green colour grading
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ilerr - . TContains 30-50% black angular fllnt
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- o 46-50 m ~ MARL. Grey w1th minor bryozoal fragments. 1.
3 Aw-: | o Contalns 5-10% flint as above.‘
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e 50-62 m  CALCARENITE.. Well cemented white fragments,—|
3 B . essentially‘bryozoal fragments. to 4 mm,
3 Efi@ % grey marl, 5% black angular flint |
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E 62-64.m - MARL. Dark grey, silty. 5% Bryozoal
3 T . “fragments and rare dark grey well cemented
N o calcareous fragments to 1 cm:
3] T%: :
kRt | 64-66 m CALCARENITE. Essentially white bryozoal
= v . - - fragments.to 3 mm. Minor grey marl, angular.
3 'n,nl' : _ black flint fragments.’
653 . ‘
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3 lIA !
= 66-68 m MARL. Dark grey, silty. 5% Bryozoal fragment]
E 0 + ' ~ and rare dark grey, well cemented calcareous
= T fragments to 1 em. |
1| - :

3 ae
3 T_'_T . o ‘ . ) J
RS 68-70 m MARL. Grey, silty. 30% white bryozoal
ERRas fragments to 1.5 mm .
= s
ilw
] T ’ ' . '
P g 70-76 m - FLINT 75% Angular black fragments to 2 cm. ]
EREV - ' 5% Bryozoal fragments to 2 cm.
99 10% Quartz arenite, colourless to fawn, 4
1lq'® 0.2-0.3 mm
1%
1. q:
4le 9 -
309
EICANE
RERR . 3 - -
— "q:'_ 76-82 m LIMY MARL. Light to dark grey. Moderately
R ' plastic. Minor quartz arenite to 0.15 mm,
RPN grains transparent, subrounded. Elongate
N o fragments in conc. Hcl residue, up to 6 mm |
ER Rt -long x 0.3 mm diam. ? silicified plant roots.

3 ﬁr Trace of glauconite. J
E gl 76-80 m  15% calcirudaceous calcarenite
3|+~ (uncemented bryozoal remains to ]
i T 3 mm)

ERRay 20% calcisiltite
80 - 15% dark grey angular flint -
3 fragments to 3 mm decreasing to
= - , 5% at 78m-80m Bit sample 76 m
3 ET = 80-82 m  40% calcirudaceous calcarenite

; — : (bryozoal remains to 8 mm including
3 p s fragments black calcareous echinoid
E R spines) ]
3 5% grey angular fragments to 3 mm
1M with moderately well cemented
i g"' fragments of flinty calcarenite
3 T 5-10% calcisiltite.

5 - - 82-94 m - 'CALCIRUDACEOUS CALCARENITE. Buff 10%. weakly ]
3 jm to moderately well cemented fragments to 1 cn
-3 - .+ bryozoal and echinoid remains to 5 mm 4
3 . 10% calcisiltite
E ,:4;‘,—— - trace to 1% glauconite ]
j T&T Minor black flint fragments to 2 mm + minor
ER AR fine quartz arenite
ERE=1 82-86 m  20% Marl Buff ]
KRGSl 86-94 m  10% Marl Buff ]
) 92-94 m uncemented calcarenite

90 :

L2
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94-102 m CALCIRUDACEQUS CALCARENITE. - Off white to
: T _ brown to grey. Predomlnantly uncemented
polyzoal remains to 1 cm with S- 10% weakly
-cemented calcarenite fragments - to 7 mm. - —T
' 5-10% black angular calc. 511tstone & fllnt
fragments to 5 mm

-4

94-98 m  30% clear calc1te fragments, ave.

1%?T : - 0.3 mm diam. °recrysta111zed 1
=T . 10% calcisiltite" :

' "A. few fragments 1ron oxide to ‘
L ) ’ L -3 mm diam., . _ ]
"  98-102 m 20% calcisiltite . ]

5% white marl
~Contains the odd fragment of .
» glauconlte to 1 mm dlam. R
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102f116.m I MARL.  Plastic, clayey & 51lty Grey with

: ' . minor calcisiltite. Calcarenitic but"
decreasingly so with depth. Clay content 4
increases with depth as does plasticity.
A few calec. siltstone fragments are present. |

(o

. 102-104 m 40% Calcirudaceous calcarenite.
" L » _ Fossil fragments to 5 mm with weakﬂ
' ' - to well cemented calcéarenite
fragments to 1 cm. Rare glauconiti
to 1 mm diam. ‘

1A
7
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104-108 m  10% calcarenite (uncemented. polyzog
S : fragments to 2 mm) :
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116-118 m

118-126 m

H26—128 m

128-136 m

136-138 m

A38-144 m

122-124m 10% " oo

" 'CLAYEY MARL. Grey, plastic & silty. Bit 1

samEles at 116 & 118 m

CLAY. Brown, silty, arenaceous

118-120 m 20% quartz arenite, grains
' transparent & subangular to
subrounded 0.1-0.5 mm diam.
(ave. 0.1 mm) minor bryozoal —]
calcarenite (? contam. from above)

120-122 m 30% quartz arenite as above. .

10% nodules dark green & black .
plastic clay and off white marl.
Minor lignite + 5% calcarenite
(contam.)

124-126 m 20% quartz arenite as zbove

CLAY. Dark greenish grey, plastic

10% brown silty clay containing quartz .
arenite as for 118-120 m. Minor nodules
white clayey marl.

OUARTZ ARENITE. Light brown-grey, silty.
Grains transparent, subangular and .
moderately well sorted (0.1 mm - 0.5 mm diam.
ave. 0.15 mm) Minor bryozoa tc 2 mm (?contan

128-130 m 25% greenish grey clay of moderate
plasticity. :

130-132 m 10% plastic clay as above. Bit
sample 132 m contained no clay

132-136 m Less than 5% clay as above
A few transparent mica flakes,
0.5mm - 2.0 mm diam.

4

_

CLAY. Very dark chocolate brown, almost
black. Plasticity low, slightly arenaceous
(qtz.) & silty (less than 5%). Bit sample
138 m - minor subrounded quartz to 2.5 mm, ]
15% silty quartz arenite.

QUARTZ ARENITE. Brown. Poorly sorted,
transparent & subrounded grains, 0.1 mm -
2.5 mm diam. (ave. 0.8 mm) .

<4

138-140 m Rare ? pyrite grains 1 mm diam.
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3 '_ 7 138-144 m : _
40 (cont.) 140-142 m 50% dark brown and light greenish |
é E:IT grey plastic clay. Bit Sample
ERNREN 142 m dark chocolate brown plastic
I R - clay. ‘ ‘
I 142-144 m As above but much less clay (less

[ than 5%, brown & light grey,

E R RS plastic) '
b .
N 144-150. m QUARTZ ARENITE. Brown, silty 5% fragments

? A black (lignitic) clay to 10 mm
4m;€ %é%i 144-148 m Grains transparent, subrounded,

ER e moderately well sorted (0.1 mm -

=R 1.5 mm diam., ave. 0.2 mm) 1

é ;fﬁ- 146-148 m Lighter in colour + only slightly

ER RS silty. :

E f}}: 148-150 m Grains transparent, subrounded

3L & poorly sorted (0.2 - 2.0 mm, 1

1 =3 ave. 0.5 mm) 20% grey-green &

B I - -black plastic clay. )
Hﬁ}é = . . —
A N aprave 150-152 m CLAY. Greenish grey & brown, silty &

N plastic in part. 10% quartz arenite as for
il e 148-150 m. A few frosted, rounded quartz .
3 1 grains 2-5 mm diam. Bit sample 150 m -

I Nopnets Black plastic clay

g ] 152-154 m CLAY. Brown, of low plasticity. Less

4 than 5% quartz arenite, ave. 0.1 mm diam. -]

= %?773 154-156 m QUARTZ ARENITE. Silty, transparent, -

E R subrounded to sulkangular, well sorted,

-E&é e equidimensional to elongate quartz grains
ER NN 0.1-0.9 mm diam. (ave. 0.1 mm)

f il imrga 20% grey-green & black plastic clay.

j — 156-174 m CLAY. Dark chocolate brown, lignitic & plasti
E I S in part, but generally silty & of low plastig¢
évr:ZT 160-162 m Some grey-green plastic clay.

o -_:. —]
e I — 1
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i F—] 156-174 m 166-168 m Streaks of mid-brown clay, with
E "ﬁ- (cont.) : 5% quartz arenite - grains )
3 E—] .transparent, subangular § well
4 F— sorted (0.2 -~ 0.5 mm ave. 0.2 mm) |
N
=
E ] i69 m Bit sample - Black plastic clay
i: - — with light brown streaks
Lo — 4 170-174 m 20% quartz arenite. Grains —
j —1 transparent, subrounded & poorly
KR sorted (0.1 - 2 mm diam. ave. |
i1 0.5 mm)
4=
| 1 EF= 174-185 m ARENITE. Quartz sands with black clays.

No samples bagged for examination.

185m




a DEPARTMENT OF MINES — SOUTH AUSTRALIA

Purpose of Bore . STRAR IGH {APHIC

Hundred KONGORONG

Owner. 5. 4 o . DEFT. OF MINGES.

" Dritler. [{ .4B .- TUOHPY .
Commenced.gz_?/g/.?/] .

Cor.npler'ed . 1 5/" /7? .

BORE LOG - WvoroceoLOGY

Section .
Address .

State No. 439 04390/ .

-‘f.LD.J ' (IL\J . ”—39 Bore Serial Nt.) 105/72

AJuJJAj:DE L project NKON 1. (4.5 .3
o Docket No. & ¢ 4/’1/69
" R.L.Collar (M.S.L.) .’l 8,870 Pepth 190.5 m

SHEET 1 OF/!Q

Drill type C.’xBLE TOUL Circulation 'v'fater . R.L. Surtace 7} 8. 7’] 2. .- Coords E .
Logged by J . D.VAT RHOUSHote B, 1972  Cosing N/e . AMG. Zone . . N . L.
‘| DEPTH (m) |WATER LEVEL (m){SUPPLY- HOW TESTED | TOTAL SALTS mgfg | ANALYSIS No.

WATERS CUT

6.1 . . 5.7

See sumiaty sheets
.10 of 10,

“Remarks . T. GAMB
EON 1)

IER

JI.,\YII:I

/ ::31‘5{‘”””'““111(1 BCRE MG3, (CBSIRVATION BOxY

—~ CASING
NWATERS CUT
WWATER LEVEL
& DEPTH (M)
CORE
RAPHIC
LOG
AGE
UNIT

o]

RATE

PENETRATION

0

 DESCRIPTION

1
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FPTTTITINS ISPUT IO I
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0 -

Oo’ls - 1.5 m

1.5

4.5

0.15 m.,

-.5.0 m

—:9.0 m

- 20 m.

SO0IL. Slightly calcareous. Angular
to subangular quartz with organic
material. Dark brown/black.
ARENITE, Quartz, 0.3-0.4 mm, sub-
rounded. Light brown.
ARENITE. Quartz, av. 0.5-0.4 mm,
subrounded. SHilty, with calcrete
fragments, spiculeg, brycuzoal and
flint fragment : nghf brown.
ARENITE. balcareouo 50% quarts

grain, 0.2-0.4 mm, rounded, spicules
to 1.5 mm. ~Ironstone frngments-to -

O.4 mm. Flint fragments to 2 cm.
Light browm.

CALCARENITE. Mainly bryozoal frag—J
ments to 5 mm. Off white 105 quartz

nost <0.2mn, max. 0.3 mm, fawn -
griins, rounded.

Minor flint ffagments to 5 mm.
CALCARENITE. Bryozoa with calcar-
ecus fragments 0.1-0.3 mm. Off

white. Well cemented. —

12.0 = 14,0 m. Contains white %o
light brown/green calcareous frag-
ments.

E

-ﬁ

7
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3] 4 I5] 6 |7l8
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1 Pa
SO | _ : ;
17 1 . 16.5-18 m. Contains grey re-
Jrer crystallized calcareous frag-
JIF/<l ments to & mm. -
ET‘fT 18 = 20 m. Contains 20% merl. |
ER bl
i "
1Y .. S
2oi T 1 20 - 2% m. CALCISILTITE. 20-30%. Brvozonl —
E i : and calcareous fragments to % nrn.
3 ﬁt} Dark flint fragments to 7 mn, )
] Pale grey. -
JE 3 e X
. f;%{ ) . N
gy £3 - 26 m. CALCARENITE. Silty Bryoroal and
] calc. fragments to 5 mm. TI'lint l
E gﬁg fragments to 5 nm. '
25_3 g _
3 AI# 26 - 27.5 m As above, No [lint, dbut sone
Ol : ! . . c e . .
R ; cilicified’ limestone. . 1
il‘rl ! ' :
E I§I ‘ |
E 27.5 - 32 n CALCISILTITE. % Eryonoal frag-
Ely~o : ments to 5 mm. 50% Dark flint to ]
if a 1 cu.
ERKZ]
4 B ]
] [vE3]
i Ha
3dtE
it @ .
1 2 .
X! ) _ ,
A
2 H 32 - 33,5 n FLINT. Grey black angular frag-'

N
N
.
N
i
N
N
=3

a

nmenis 10%.

CALCARENITE. Bryozoal, echinoid

ments to 2 cm. 5% caleisiltite,
minor bryozoa to 1 cn.

FLINT. As above, bryozecal Irap-

4

CALCARENITE. Silty.bryozoal frag—
ments and echinoid spines to 5 .
5% f£lint Tragments to 1 ém. Cra=nd
FLINT. Grey framments to ¢ cm. 1
20-30% fossil frarments to 6 cu.

fragments to 5 nm. 40 flint
fragments to 1 em. Crean.
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231 4 Is| 6

Ao; - »

JlLe 41 - 58 m, FLINT. Dark grey fracments to %
ile b cn. 10-20% Bryozoa and calcareous
3 Py | fragments to 7 mnm. . ‘

g ADA - T
= b

3 A

jipba

E 4 *

ilan

a5 3 [ 9
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a4
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1A 4
ilad
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50_ DDD
iB 3
i ple
ERICA ]
ip
Elle *
ER L
23 1.
ilv
-3 s 1
3
3 Q
3 .

S 3lsp -
ilaa
ER I
ERCR ‘
32D
—-: gﬂ -
] .

E ;_V 58 - 59.5 m CAICISILTITE. Marly. Minor ]
3 B3 bryozoa-and calcareous fracments

4 e to 8 mm. Kinor.red/drown iron- )
E stone fragments to 3 mm. ~0%

60 | ﬂx?[a v : ) f}_.int_fragments to 1 cm.

R 59.5 - 62.5 m FLINT. Fragments to 2 cm. Linor™]
ile bryvonoa and calcareous fragments
i é to 7 mrm. Silty. : 4
il ‘ |
g A ¥ : 1
3 D ;

o 62.5 - 67 © CALCARENITE. Bryozos and calcar-
E cous frapments to 4 mm. 40%

'3 ;>_[ flint fragments to 2 cu.

i .

65
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State No. #TIO4590/ Bore SerialNo. . 103 /72  SHEET 4L OF](

67 - 68.5 m

68.5 - 70 m

70 = 73 m

76 - 77.5 m

84 ~ 87 m

87 - 92.5 n

‘CALCARENITE; Bryozoa and calcar- —

CALCIRENTITE. Mainly calcarceus © |

CALCARENITE. 30% Flint.

CALCARENITE. Bryozoa and calcar-
eous fragments to 5 nmr, slighly
silty. Minor flint to 1 cm.
Cream. '

eous fragments to % mm, most 0.5
nn.  Hinor flint te 1 cm. Creum.

Tfrapments to & mm, averaze 0.5
mm. dare tryozoal frascents {n

- P . - ‘. 4
5 mun. Minor flint <1 mnm., Hilty.
Cream.

CALOARTENTIE. Mainly bryczoal
fragments to 3 mnm, wmineor calcareoni
fragments to 1 cm; 5% flint Irag-
nks to 1 em. Crean. ]
2uliITE. Bryozca and fossili-
feroas Tragments to 1 cn, mest 1-3
n.  20% grey flint frasments to 7
cm. ©ilty. Croanm.

CALCISILTITE. Marly. 5-107 tewanodl
frapments to 3 mm. -5-10%. ¥lint
frasments o 1 cn.  OFfF vhiso,

4
CALCARENITE. “ilty. Wainle |

bryozoal frasments to 3 nm.  &0-
5C%. I'lint fragments to 1 cn.
Of fwhite. ]




118 9 State No. #3904390/ Bore Serial No._. 102Z/77  sweeT 5 oF 10

Bgﬁ 02.5 - ¢% n FLATY . Angular fracments S0 74 cie

3155 0% TFossiliferous celcarenite .
1L, 0 (bryozoa, shell fragmante, 1
3 : cchinoderm spines to 5 rmm. llinerw
RN silt. Dork,
3L Q% - Gi,5 n  CALCARENITE. Fossiliferous as

95-3 4D hove. 5% aneular flint Crar

€ B, pove. 5% angular flint [rap- _

A rents.
Y 94.5 - §7.5 m FLINT. fAnpgular fragments to 5 nmm.
10¢ fossiliferous calearcnite as 1
. above,
i CALCARLINITE. Mainly bryvozoal 4
framments to % mm with cuoleisilt-
ite. Cream. 5% angular flint
fngments to 2 cn.

clbootedd
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At 107-108 . 15% angulaer flint
fragments, and grey narl blebhs to
o Ol '
108 - 144w CALCARENTTE. Mainly bryo—roal
fragments av. 2 mm rarcir to dem.
20-307" Marl. Gray.
110-111 1 20% angular flint.
fragments, Marl <1007, )
1M5=-114 w  Minor red/hrov'n stein-
7l - ing on some calcareous Iragmonta.— -

P"l
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ﬁ;m
¢ [ %

110

3

4
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114 - 116 m MARL. Grey. (209 ingular flint
Co {rasments to 4 mm., 0% {nugil- |
iferous calcarenite, mninly

bryozoa to % mm. -

5

333
e
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116 - 119 m

12%.4 = 128 n

129,5 - 137 n

137 -« 148 n

FIINT. Angular fregments including]
silicified fossiliferous. calcaren-
ite. 70-40% calcarcnite (mainly
bryvcezoszl fragnents to 3 mn).

CALCARENITE. As above.,
MC-120 m 40% angular flint 1

4 : : fragments.
120-123.5n 204 " . " IR

CALCARENITE. - Minor brvozoal frag-
nents to 3 mm, av. 2 mri.  Craar.,

4
CALCAREMNITE. Ais above with 20~30%.
Calciuiltite. ifarly. Fawn. ‘

CALCAREMITE. As above with 57

Calcimsiltite . :

1326-1%7 m Minor marly bLlebs.

CAI.CARENITE. dssenticlly bryvozceadl |
fragments to 2 wm. Minor 2aleis- |
iltite. Well cemented. Hovm, ‘

- 1
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s ri—l o ' | -

_]__l[ | ' 114.7‘—’!48 llarly.

T | 148 - 187.5 m CLLCARENIT:. Dolomitic in places.
Cream. )

-~

El

3 146-150 Marly

Rl :

ER s
150 3

T ——

r;ll

1B ~

wbeadiaiale
b (V] <}

151-155,5 karly

155

ol

I - :
L] | : |
[ | .
[ ' ' '
1 . ) 1
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60 1 1T 160-161.5 Marly
1 T ] _
X .
Tl : ’ 4
s '
[ , .
T ' ' _ '
T ‘ .~ 163-166 Marly | ‘
I | 1
|l A :
165 3 = |
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- 186 - 187 m ° Marly
1—11_] 187.5 - 189 m  50% Marl
: .
|- 189 - 190.5 m  10% angular fling fragments to
) . 4 cm
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DEPARTMENT OF MINES SOUTH AUSTRALIA

HYDROGEOLOGY SECTION

BORE LOG
‘wrer DEPT. OF JMINES: * -
D";” weeCable Tool _ AMG. Zone HUNDRED Mac DONNELI
Circulation Water - logged by M,A., COBB Coords. E SECTION AdJ. L{./.{.
Driller 1, A, Hausler Dote logged 10,3.72 u N STATE No. L+6300[+[401

Datum Eley.
(m) Ref. Pt. Elev.

Bore Diameter

Start 27.10.71

Finish 5.12.71 DEPTH 218m

Project No.

Docket No.

MAC 35

sore seriol ra2 105753

.
Surface Elev.

Depth 1o _ Depih 1o SUPPLY TOTAL DISSOLVED SOLIDS
Water cut f‘m) stonding water {m) litres/sec. Method of test Milligrammes/litre Anglysis W. No.
6.1 5.5 SLE- SMEARY SHEET,
REMARKS , Mo
“Mt. Gambier Aree, Deep Bore Series (M.G.:Numbers) MAC 35,
518 =
=20 Dt 1 i W L—I‘! w|= .
%’ § .; E é 38 2 g DEPTH  {m) DESCRIPTION
O lape]| = o . . :
2 2z a N " trom to !
ey _ ‘
E fﬁf} D - 0.3 SOIL. Dark brown, some calcrete irag-
. E | ments., o
§! ' f ER=s D.3=4,5 QUARTZOSE CALCARENITE. - Pale-medium
] -3 f‘#l brown. Average grain size 0.3mm,
N 3 _Jﬂ Adout 40 quartz silt and sand. Rest
§ EQtuy bryozoa tubes, calcareous chips,
N E 2 -spicules. Decrease ir quartz with
\ 3 "J"l agepth.
3 é RE o5 = 6 CALCARENITE., Off white-pale grey.,
& il _l \ About 20% silt size. Average grain
N 3T ‘ -size 0.5-1mm, Dominantly bryozozl
3 y
: j‘ g‘Tl&- tubes rest calcareous chips. Some ce-
[ 3 ' mented fragments, -
3 .
3 | -
JH%4 | p.0=~7.5 | SANDY CALCISILTITE. Pale grey. About
§}Ti ‘ | 60% silt size, average grein size less
3 =T ‘than O0.2mm, Dominantly bryozoal tubes.
E - Some large flint chips. ’
1= -
:EJPT- . . O . L.
3 T= /o5 = 15 CALCILUTITE. Medium grey., Sticky -
é__T_ . between 9=-10,5m small flint chips
I commcn. Becomes more silty with depth.
IE -
s
13k
|
15— =
o Sheet ] of 10
Date: -

PF NO SI0537 MH

. Bore Folder No.. 66/-



o |2 g Ello | ' DEPARTMENi‘ OF MINES — SOUTH AUSTRALIA
zZ |, X T o'|w]|= ~/ : . ,
2 (Elz| E B 322z RN
v I3t s NS ' OEPTH (m). 218m DESCRIPTION 7~
2 ’ rom ‘o .
3 j-ﬁ:i _ N e
3 15-23 SANDY CALCISILTITE. Medium grey, .
1 ' , l". About 40%sand size grains dominantly
ERES? o bryozoa tubules. Much Flint, Becomes
B +.ﬁ' somewhate paler with depth. - Some well
E T cer“ented fragments. o :
ENC | )
LLF 1091 > -
. " 12 P3 - 26 | CALCARENITE. Off white.. Average grain
-~ E i 10| size 1-7T.,5mn. Dominantly brvozoal. ‘
3 - . tubes and calcareous chips. Flint )
b' | " | ‘chips make up about 20% of sample,
_1 ‘ :
A "
EircEEn 5
114 26 =45,5 |/ SANDY CALCISILTITE. Pale-medium grey,
E " | -About. 30% sand size, Essentially
E m "bryozoa‘tubes and calcareous chips.
-3 |’ Much rlint. Slightly darker in colour
3 .ﬂ and with a moderate clay content (20%)
3 n between 3€.5-41m and 42.5-45.5m
jrat ‘
Jb—s d| .
ER A :
IZENE |
¥ Lt /
.u"— ¥
3 T}QT
Al )
03 }ﬂ: 1 = : - — T 210
i ) ' : ’ \ - -{Drn Sheet o
- “Borehole State No. 46300141401 . , NS S Sore Folder N°~66/—

PR ALY AN Ay . AAaLa




e g Tl .. DEPARTMENT OF MINES — SOUTH AUSTRALIA
ZolelZl = ElE9l51s ‘
S =15 & ¥ 59 <13 oeermim . 218m - DESCRIPTION =
z[z] @ ) from . o . .
1 3 et “
'é.ii%}\
1=
1A 45 ,5=47,F CALCARENITE. Buff-pale grey. Average
#5 . : ' grain size 0.4-=0.6 mm, Essentially
3 bryozoal tubes and calcarenus chlpa.
4 Iy, 4l Flint chips common.
E lq [ 47.3-52 SILTY CALCARENITE. Pale grey to off
E A : white with depth. About 30% silt size
1‘f%7¥ grains. Bryozoa and calcareous chips,
3 Flint chlpK common.,
h: e
S ..
3 | ’ . ' o ’ ’
W allal]l | b2 - 61 CALCARENITE. Off white-cream. Clean
4_ ’ - -calcarenite essentially bryozoal tubes |
-3 F and calcareous chips some flint but
g._ﬁﬂ very common between 55-56.5m, Average
E grain size 0.5-1mm,
3ty '~
4144
dlg .
s/
@l |
|
R
pell
? ‘W%‘ 1 = 79 | SILTY CALCARENITE. Pale-medium grey,
E 1 About 30% silt size grains. TFlint dom=-
§0-] T inant at top grading down to about
1= : 30% of sample by 72m then only a small
3 | amount of flint. Rest bryozoa tubes
E Jﬂ» . and calcareous chips, -..
311 B
ENIe
3Ld] K
E _
' ".f~ . . - Drn:: . Sheet 3 of 10
Borehole State No. [4_630(_)[414-01 -.Q.olg‘: B Bore Folder No. bb/‘m

PF N° $10537a MH
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o 13IE1E ||, DEPARTMENT. OF MINES — SOUTH AUSTRALIA
zZ |,1" Wl T oo |w|= . o .
ZlEl=] Z 0221212 - : S _
A 3 12 T | oDEPTH (m) 218 « " DESCRIPTION
izl @ | teom ‘o

E I

- al o

R

¥Y9.2-80,9 CLAYEY CALCISILTITE. Pale grey-off
white., About 4U% clay, rest bryozcal
tubes, Average grain size less than
O.1mmg :

30,9-~90 SANDY CALCISILTITE. Pale-medium grey,
darkening with dednth. About 40% sand
size grains. ©Essentially bryozoal

{ tubes and calcareous chips. Some
flint,

__% -
ERpE
PYE
Fole 463004401 e e g ot 3
rehol . —F
Boréhole State No 3 . Dore: bore -Folder N°<bb7-‘

PF N® 51053 7a MH




~

o |13 g il DEPARTMENT OF MINES — SOUTH AUSTRALIA
2 lelz b = rJ::O 31z .
g 2El < C 59 HE oerrn m 278 DESCRIPTION
zlz| @ from ' 1o . )
E 190~91,5 CLAYEY CALCISILTITE. Medium grey.
= Lj _ About 30% clay and 20 sand size. BryJ
1 T o0zoa and calcareous chips., Some flint.,
FfuNEy o
1 91.5=93 SANDY CALCISILTITE, Medium=durk grey.
ERIE: about. 350% sand size grain,
E H | ©3-100.5| CLAYEY CALCISILTITE. Medium grey
ar ] ' becoming pale witli depth. Clay conteny
é L increasing tc about 50% towards base.
= T ‘
E +Jr+
Elas
/oo-é __'.__ . : : o o -
E 100,5-103.5 SANDY CALCISILTITE. Pale grey-buff.
ERLs o 7bout 30-40% s:nd size. No flint.
17
E 103.5-128 = CALCARENITE. Off white-cream. Aver-
EREE D _ age grain size 0,3-0.,5mm, Essentiall
E , bryozosl tubes and calcareous chips,
-3 Nr No flint. - Increasc in silt content
- 3 ‘ / with depth. '
w3 | I . .
Eny ﬁ
E l_&l
1o
i
i l' ‘Between 114,5=120.5 few if any fossils
= ]——[]- essentially calcite grains. Grains -
=R 1 size less than O,5mm, -
E| 2
“S: ‘ - , o sheet 5ol 10
Borehole State No. 14»630014401 Apate: - Bore ‘Folder No. 66 /-

PF N° S10S37a MH
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calczrenite (up to 10%). No observable
fossils. _

o é g € o .~ DEPARTMENT OF MINES — SOUTH AUSTRALIA _
Z |a17) 2 g To P : .
SEIEIE Rz A3 oemm 218m . DESCRIPTION
2|z| @ from "o :
11
ERII
41 ’
EQI!
EiR
| [T,
el
#0-J ITI
—: .'.‘..r:.:. s N
IERA Y Between 120.5 and 125m flint chips _
3 T | appear and fossil spines become dominanf
kR Beconing silty some harder cerented
| l - fragments,
1Ll
IL
s (O]
4T = -
N {{- Below 125m grades to a calcisiltite.
1EZ |
I
i
ENIE .
] _
E ++ 128-140 CALCISILTITE., Off white to buff. Minor
130+ +
dl1
T
iR

113
=
.::]' | G
{40 - Drn: R Shee! 6 ot 10
Borehole State No. A6300[+401 {Date: Bore Folder No. 66/-

PF N° 510537a MH




NEHIGEE DEPARTMENT OF MINES — SOUTH AUSTRALIA ',
S Ll § Z 59 N E 218m S DESCRIPTION
3 2 . - 1 from to L .

ERE 140-143,5  CALCARENITE. .Buff,' Average grain
3 ' size O.2=0.4mm, About 10j% finer
EIl material., - B
E | l K o
1F 3 | 143.5-158}5 CALCISILTITE. Buff grading to orange

with depthe 'Clay content increases

.;-£;3 = with depth (quite plastic at 158m),
ws f= ‘ ' SRR o

p g doedg

11 Aol
=——
Ly |

1] '
(JD"E £
Q.L-J. )
=l
30 ]L'

A

lliLlLHIIlllJiIJJlL\'x'Ll|| )

JI1 | N58.5-218  CALCILUTITE. Buff to light grey. Silt
R ' ' . fraction say 10%.. Becomes darker
3 S ' -grey with depth below 161,5m
koI b1
s :

/5!’2 i —1

0m-.'> Sheel 7 ol1U

. _Borehole Siote AN<.>. 463004401 — sore Fotder 066 /=

- PF N® S10537a MH




o 5 31 E o DEPARTMENT OF MINES — SOUTH AUSTRALIA,
z 1, A ERVR TS = ’ : :
FEHHERIEEIEIE P Lo .
Vol<l<l & [} 8 COEPTH fml - - DESCRIPTION
2|3 N from to :
& = )
1R
N N
no (-
L=
Itl-
g4l |-
85 I
1EE
E [“*l !
E | N
wil =]

Sheet 8 ol 10

‘ 8_oreho|e"'-x5|'<-:;;a'm No. Ll6300£¥401 . ‘ .‘ .

/T le_e:

Bore ‘Folder No. 66/-
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SR E R e o
S [£( E O = °1 <7 OEPTH (m) . . ' . .. DESCRIPTION
2|3 from fo S '
ke
1
dt1=
3
e \
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ERI
EsE
g
_ f"l _
IS E
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16T ||
i
i
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ERT
. lt@f o —
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1ET
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DEPARTMENT OF MINES — SOUTH AUSTRALIA

. DEPTH (m)

from -

to

218m

DESCRIPTION
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DEPARTMENT OF MINES — SOUTH AUSTRALIA

BORE LOG - WoRocEoLogY

Purpose of Bore . OBOERVATIOLN . :
Hundred YOUNG . . . Section .
Owner. D M, . . ) Address
Driter. R, B, TOCHEY

Commenced. G, 5,72,

prilitype .CABLE TOQOL Cirulation VWater

Completed ;’O . 5 . 72

SHEET | OF 2.

7271C01607

. State No.
16 . . Bore Serial No. 141/72
. ADELAIDE . Project No. LOUZ
C e Docket No.  2371/69
R.L. Collar (MS.L) . Depth &5 M

RL. Surfacel0-53m0O T .5" (Slotdgd) . .

Logged by .B'RI:D W, . AST,IN Date 6._.' L O o 79 Casing 1 Qe 87m °£.A6A.G. Zone . . N . ) .
DEPTH (m) [WATER LEVEL (M)|SUPPLY- HOW TESTEb TOTAL SALTS mg[g ANALYSIS No.

- .

3|, - 13.5 - 13,15 415 | W2257/72

el S . 345 YR2358/72

< S

3

ReMARKS . Bit .samples. but no.tube.care. .Bit sampleslﬁ.o,.12.0.m..

DESCRIPTION

51l E 5
% glﬁ ; lt‘zJLi) uJ"'E“"
slg| 2| |° &
1 12]3] 4 |s| & [7]8 29
ER RN 0.0-0.18m -’
I [ KRICO [
: -—w§
ERsemk Nl 0.18-1.0C
3Ry M
R
_% 1.0_5.0 m
N 3=
5 IEEYN [3.0-8.0 m
off | 7 ¥R
\ ERT I
3 l]ﬁ- S
") 3 N
—é -L-l :1 .
A 3 N
N 3 LS
E Sl
¥ ER R 0@ 8,0-10.0 m
N ERRY 3
% S
° E
1o 10.0=12.0 m
: C— 1 .
I Il
] s 12.0-18.0 m
YN
-3 - ‘.5§

Quartz arenite, grey, grains
0.1-1.0mm (Av O.2mm) sub angular-
subrounded, organic matter. ]
Quartz arenite, buff, as above,
slightly silt¥, minor organic 1
matter. ,

50% Quartz arenite, colourless, |
0.1=7.5mm (Av. C.2 mm) subangular
to rounded.

50% Clay, light brown.

50% fossiliferous calcarenite,
off white with some red stain, -
fossil fragments to 3mm.

50% marl, buff

Minor smears of -dull red-brown
claye.

Fossiliferous calcarenite, off
white, fossil fragments to 4 mm. ]
Approx. 15-20% marl, crean.

Clay, brown, with finely diss-
eminated fossil fragments in it.
10% fossiliferous calcarenite in
lumps up to 2.5 cm off white,
fossil fragments to 3 mm.organic
matter. .
Quartz arenite, 0.1-3.0 nm (Av
0.325 mm) predominantly colour-
less, some milky and odd black.
subangular-subrounded.
13,0-14,0 Trace of marl. ]
16,0-18.0 Trace of brown clay.

—

-4




0. 83 ™ of 5V Stoftes) Cosidhg

I
EoCeNE
AN CGrr7 A0 T/ON

18,0-19.0 m

21.0=-24.0 m

24,0-25.0 n

Quartz arenite, <0, 1mm-0.4mm

(Av 0.75) angular to subrounded. |

Minor fine mica.
Quartz arenite, <0, Tmm-1,0rm

End of hole 25.0 m.

(Av 0.75) angular to subrounded.
Approx. 10% black clay..

60% quartz arentie as above.

40% black clay. I
23,0-24.0 m clay grey-black and
well mixed with arenite. :
60% clay, grey-blacke.

*40% Quartz arenite, 0,1-0.4 mm ]
- (Av 0.15 mm) Minor fine mica.

ﬁmu%;jzﬂgpjaoﬂ Bore Serial No. 147 /2D . SHEET 2 mz?j




DEPARTMENT Of MINES SOUTH AUSTRALIA

HYDROGEOI.OGY SECTION

HrerDEPT . OF MINES,
Deilt wpe Cable Tool
CircvlationWater
Orille ,B. Toohey

]
!

logged by I, V/
Date logged 10.10,72 "

BORE LOG o
AMG. Zone HUNDRED YOUNG
ASLTIH Coords. E SECTION Adj. 829

N . STATE No. 731082901

Stort 20.5.72 . Bore Diometer Dotum Elev. Project No. YOUJ 3
Finish 2[}.5 72 DEPTH 16m {m) Ref. Pi. Elev. Dockel No. 231 769
Je : Surface Elev. Bore Serial No. 1/-1-(;/72
Depth 1o Depth 1o SUPPLY TOTAL DISSOLVED SOLIDS
Water cut im: ]| standing woter (m; litres/sec. Method of test ‘Miligrommes/litre" | Analysis W. No.
12 "Te77 3,45 W2359/7z
. . . 3.45 W2360/72
| remarks ,
Bit sample 16.0, No tube core,
o 212 2] o .
e ; § % © . ’hon-s ‘o ‘
E 0.0 -05| QUARTZ ARENITE. { 0,1-0.5mm (Av. O.2mm)
. E : rose and colourless.
ERY Minor red--brown clay
o = = Minor ferruginous lumps to 1cm.
A\ 3 o Minor fossil fragments to 2mm,
9 Ele 0e5=2,0 FOSSILIFEROUS CALCARENITE, marly,
‘B Efle - silty, off white with minor green
Elea | patches, Fossil fragments to 2mm,
¢ I | 2.0-4.0 SILTY Marl, light chocolate brown,
g 1 == ‘ Approx., 30% angular, massive, slight-
[ 53 RTO18 moderately calcareous fragments to lcm
3 C cream with black flecks, . :
i 1Ll jo ~ Approx. 5% quartz arenite { 0.1=0,2mm
3 '5 ‘ ~ colourless.
3 ‘{E:e gh.0-8.0= - SILTY Marl and minor clay, all light
51 3 H5 0 ' chocoTate brown. Approx. 10% ar.gular,
=R -§,_ massive, slightly calcareous fragments
ERLA -4O.J to 1 cm. Grey with black flecks.
3 IS = ( Approx. 10% Calcarenite and fossil
ERER ISP fragments,
4TS " - :
ERLEaRN e Approx. 10% quartz arenite, 0,1-0,2mm,
NS 7k : subancular = subrounded, colourless.
103 oy g :
- AT . B
E J&{j Q>8.0—10,0 MARL, off white- grey, Approx 25%
3 . fossil fragments to 3mm, off white.
Ell iy 10.,0-12.0 CLAY:Y Marl, grey blue-grey mottle,
— ERp=iy - Approx. T0-20% fossil fragments to
—'; ) . me. . . *
310 12.,0=14,0 CALCISILTITE, grey, Approx. 10-20%
-3 fﬁi ; fossil fragments to 2mm, Minor angular
E ’ massive slightly calcareous fragments
E #T['%%g to 3mm, grey’with black flecks.
W I Sy 3l
|D¢n: Sheet ) of 2
-~ | Dote: _Bore Folder No. B%L’
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o é ?, E v DEPARTMENT OF MINES — SOUTH AUSTRALIA
%.' elal = % z 8 O ’§ : ) » -
vl - <« ¥ : )
SEIELE P TP e e 16m . DESCRIPTION
212 .. from T . .
AST =] — , ‘
E 14,0-16.,00 Approx. 60% Black Clay. .
= END 40% Quartz Arenite O.1-<5.0mm
3 (Av.”0.hmm) subangular - subrounded

colourless, milky and greenish,
. _

Flinor fine mica

Bit sample 16,0m

END OF HOLE 16.0m

3
_1 -
E
= -
y - mn: sh i
Borehole State No. 731 082901 . ) Dre: et 20 2
- ) Dote: Bore 'Folder No. 58]’

PF N S10537a MH




APPENDIX F

Daily Rainfall Figures, Mt. Gambier Aerodrome
(data from the Bureau of Meterology, Ade]aide, S.A.)
1972

(in points, with values in mm in parentheses)



Daily Rain gaugings for Mt. Gambier Airport for 1972

DAY JAN FEB MARCH APR

" MAY ...... .JUNE . ..

1 1 (0.25) - - - - )

2 1 (0.25) - 10 (2.54) - - -

3 - - 1 (0.25) - - 1 (0.25)

4 - - 1 (0.25) - 1. (0.25) 7 (1.78)

5 - - - 5 (1.27) - -

6 7 (1.78) - - - - -

-7 41 (10.41) - - - - -

8 12 (3.05) - - - - -

9 55 (13.97) - - 76 (19.30) - .- _
1Q - - - 16 (4.06) - 8 (2.03)
11 2 (0.51) - - - - 3 (0.76)
ig 71 (18.03) - 1 (0.25) 1 (0.25) - -

14 - 9 (2.29) 3 (0.76) 2 (0.51) - -

15. - 31 (7.87) - - - -

16 - 13 (3.30) 3 (0.76) - 31 (7.87) -

17 - 1 (0.25) - - 13 (3.30) -

18 - 4 (1.02) . - - 4 (1.02) -

19 - 6 (1.52) - - 12 (3.05) -

20. - 1 (0.03) - - 2 (0.51) -

21 - 29 (7.37) - - 4 (1.02) 8 (2.03)

22 - 3 (0.76) - 35 (8.89) - -

23 1 (0.25) 2 (0.51 5 (1.27) 70 (17.78) 6 (1.52) -

24 - - - 67 (17.02) 3 (0.76) -

25 - - - - 4 (1.02) - -

26 - - - - 1" (0.25) -

27. - L - - 34 (8.64) - 5 (1.27)

28 - - - - - 58 (14.73)

29 - 1 (0.25) 3 (0.76) - - 506 (12.70)

30 1 (0.25) - - - - 43 (10.92)
(@.25)_ - 2 (0?51), e e e e e e

31 1

TOTAL 193 100 42 310 77 183
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Daily rain gaugings for Mt. Gambier Airpahy for 1972

DAY - JuLy | AUG SEPT oCT | NOV  PEC.

Total, less 1 mm for each rain day =

409,22 mm

1 18 (4.57) - - - - -
2 5 (1.27) 18 (4.57) - - 5 (1.27) 1 (0.25)
3 - 33 (8.38) - 6 (1.52) - -
4 20 (5.08) 7 (1.78) - 3 (0.76) - -
5 37 (9.40) 3 (0.76) - 25 (6.35) - -
6 16 (4.06) 22 (5.59 2 (0.51) 16 (4.06) - -
7 30 (7.62) 15 (3.81 23 (5.84) - 7 (1.78) 3 (0.76)
8 14 (3.56) 69 (17.53) 13 (3.30 1 §0.25) - -
q 4 (1.02) 26 (6.60) 6 (1.52 2 (0.51) 2 (0.51) -
10 6 (1.52) 51 (12.95) - 6 é1.52) 55 (13.97) -
11 2 (0.51) 29 (7.37) - 24 (6.10) 16 (4.06) -
12 5 (6.35) 8 (2.03) 14 (3.56) 37 (9.40) 24 (6.10) -
13. 48 (12.19) 4 (1.02) 47 (11.94) 1 (0.25) 5 (1.27) -
14 25 (6.35) 2 (0.51) - 1 (0.25) 2 (0.51) -
15 23 (5.84) 1 (0.25) 2 (0.51) 5 (1.27) - -
16 24 (6.10) 3 (0.76) - - - -
17 6 (1.52) - 1 (0.25) - - - L
-18 7 (1.78) - 9 (2.29) - 15 (3.81) 12 (3.05)
19 16 (4.06) 41 (10.41) 4 (1.02) - N e .
20 23 (5.84) 11 (2.79). 3 (0.76) - 1 (0.25) -
21 4 (1.02) - - - - -
22 7 (1.78) 6 (1.52) 12 (3.05) - - -
53 N N N - - 3 (0.76)
24 - - - - - 3 (0.76)
25 11 (2.79) 6 (1.52) 6 (1.52) - 1 (0.25) 2 (0,51)
26 19 (4,83) - - 2 (0.51) - 1 (0.28)
27 - - 1 (0.25) - - 2 (0.51)
28 - - 1 (0.25) - - -
29 - 9 (2.29) - - -
30 - 2 (0.51) 1 (0.25) - - -
31 8 (2.03) 5 (1.27) - e e e e e
TOTAL 523 371 147 129 129 27
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Water Analyses



i, A N . N . o
. . . . .
1 . . .
. Co Y . s .
- HUNDRED BLANCHE * . Milligramees per litre . Milli-equivalents per litre
N Bore Date , ::z:idng Temp.  Cond. "o Dti’s.mlved b Satinity  Ca. Mg Na Wos s @ N3 POM Ca Mg Na ¥ HCo3 $04 a o3 POL Red
ygen Salinity
. BLA 1 17/11/72 . /M 18 0 7.3 4.6 10 385 92 19 35 AR 3an i5 an 1t <.a 4.6 1.6 6.3 1.4 0.3 - 379
: @ 3 18 70 7.4 9.9 0 385 82 11 45 2 [LI ) 2 <01 40 0.9 0.2 1.8 0.% - w
3 17/11/72 B 17 2950 7.1 3.4 5 SER 133 6. 70 3 RUT3 10 91 95 €01 6.6 0.5 0.2 1.5 - 493
3 R 4 1711172 P 17 1060 7.2 8.0 s 1684 297 . 54 183 8 369 10 20 490 0.45 a8 44 0.2 tre ~ 1196
T, s w0y 3 i %0 7.2 9.3 . 10 a7 €@ 15 68 & 265 0 8 & 0 a0 12 [ 13 - 304
l ) 10/51/72 L 15 800 7.4 10 t1s 468 72 24 65 s X0 15 86 50 .02 36 2.0 ot C.& - 415
7 8/12/72 W/ T 670 7.2 2.9 pi 330 80 9 42 <1 255 10 65 1 <0 4.0 0.7 R W3 0.2 - 9
L] 11 L4 15 880 7.2 10 0 389 ai n 67 gl 278 s 87 18 <.01 2.0 2.5 0.1 ° 0.3 - wx
9 a2z wm 7 s80 7.0 9.2 15 290 @ s 2 1 o 5 4 20 <0t 4.0 0.4 0.1 0. - 260
t. 1 2112 wiIN 16 45 71 9.6 0 586 125 n S0 1 228 15 95 180 .01 6.2 0.9 0.3 9 - 408
. S 1w e 21 - 600 7.5 7.0 s 312 B 9 » 1 m s 4 B <0 37 07 0.1 0.5 - 282
- : 13 /T2 NM 23 80 7.6 6.3 10 377 8 11 40 -1 289 10 58 a7 <01 4.3 0.5 .2 0.8 - 330
! [LRS VAt B ) 2 ew 73 [X) 15 a7 95 11 43 1 255 567 0 <0l 47 0.9 [ R 1t - 47
1B 0/4072 WM 23 900 7.4 . s 2 162 69 26 6 1 s s 8 so <01 34 2.3 0.1 0.1 - a2
. 1o 01112 L4 15 710 7.7 9.8 0 391 62 8 7 3 255 20 54 a5 .02 3.1 0.7 0.4 0.7 - 348
’ 17 9nvyn [ 15 si0 7.3 . 1s 487 6 24 B 6 35 15 110 65 -.01 3.0 2.0 0.3 1.0 . voan
1 0/10/12 4 o uw o 71 E 20 828 109 21 & 0 255 10 135 00 <0t S.4 L .2 a5 - 3
19 0/10/72 B 16 1160 7.1 35 855 103 55 138 23 42 50 IB0 5 01 5.1 4.5 1.0 - - BSS
N 20 3/11/72 P L5 380 7.3 9.2 15 400 58 0 57 9 275 15 65 a1 <01 2.9 1.6 0.2 0.6 - 359 .
- n o sm 3 15 w0 7.2 5.2 15 s16 89 12 8 7 W 2 0 100 01 4.4 L8 0.5 1.6 - ate
s 2 16/11/72 4 1 685 7.0 1 5 399 0 7 8 A BS 10 60 W5 <01 45 0.6 0.2 17 - 24
- 25 85172 wiM 17 680 T4 7.8 5 350 83 11 31 1 256 10 50 35 <01 4.1 0.9 0.2 0.6 - ns
‘ w o wnyn L] 18 690 1.4 19 15 340 82 8 35 1 259 10 52 25 <01 41 0.7 0.2 f.4 - s
P TANVA R WM 21 700 7.5 8.6 10 344 78 11 3F a 242 5 62 3 <0 3.9 0.9 1.7 - 0.1 0.5 - ns .
2 /ms e ” 500 7.8 15 253 w o onB o5 s 80 se  <B1 2.8 0.9 LS - 0.1 0.9 - 199
S 7 enyn [ 1 90 7.3 - 20 380 61 18 ap 1 240 S8BT 4 <01 yo o g . w9 o0 o 0.7 R 5
® 1M ] 5 00 7.0 - k) 1247 ase 82 165 2% 92 @ 3% 7 13 ;o ez 72 08 5.ac - 94 04 0.3 122
. »n  enUn 8 s 1000 7.5 - 10 50 42 e s a5 103 0 23 . 2.2 s2oe s " 0. 2.8 0.3 .
. 0 ynm r 180 230 12 8.5 15 aia 52 275 B 3m . 25 s 65 <01, 23 a3 a2 5.2 05 1L 'R .
. o yum » 15 %0 7.9 9.6 L L A e L A P N T R
. LI VN B s se0 6.9 9.4 ES 871 120 W w19 z'.alci',n!.;' S0 w0 28 0.3 N 1 o5 2.8 10 54 o .
. 3y wm 15 w00 6.9 9.4 E 108 83 AT ar 3 281 18 35 85 <0l o 49 g 18 0.8 1 1o .
N 34 17/11/72 L) 18 430 7.5 2.2 10 232 . 39 0 + 124 5 N 2 «.01 1.9 c.n 1.6 - 2.2, 2.1 X . L
. . %1172 WM N 710 1.7 8.9 10 2 60 3 .1 312 10 4 54 IR 16 1.3 <.1 a1 6.2 2 0. .
3 0112 WM 16 670 3 1 10 372 915w [ AT X L onr - or 02 A 0w .
X ) R B o/ ® 15 w0 71 B 5. a5 104 9 a3 1M I L R . oo s N s
' . » ez 4 15 9% T3 5.4 10 60 ms 18 B3 TS o s 01 oo o o 29 . ss s R ae
w0 2ym v 15 %0 6.8 7.6 20 423 52 m osm a3 I0ew W <00 Lo o o oy ss 03 19 o8 . v
. - o 2nun L 15 30 7.0 8.2 30 211 14 31 100 15 265 B EL I N 28 48 0.4 e 05 41 e . e
. a2 wm 3 5.5 950 7.0 8.s 15 198 88 s 7 3% 58 6 03 . L0 ,s 02 s . 63 2% 10 . o
3 K 43 8n12/m (7] [CR FA U 6.8 w0 715 124 19 A3 5 s noue 200 <01 e %5 0 35 01 39 5z . a8
- @ 227172 WM 11 6l0 7.1 7.3 15 330 74 10 3 2 1m 5 T ELINN ] S 0.4 t7 . 30 e 0 0.4 - 2z
E - a5 /I WM 18 0 1.3 7.4 5 371 82 12 w238 5 B® o0, N 6 0.4 0.5 . 32
. . . FEa VARV s 16 60 7.5 Bo 10 21 68 & 2 a2 W6 W ol o o s 0.z 0.8 . 01
. X . a8 s110/72 12 16 o 16 9.0 20 438 9x a1 o® 1 300 w S5 65 <01 o . s 0.4 .0 .
B : 49 31/10/73 B 16 870 6.8 8.2 o se 85 19 80 - 1’8 0, 16 < 7. 04 0.8 .
. . 50 /2 B, 15.5  4x 7 0 1 55 18 W LI v 7 o6 Ly L o0 59 0.2 2 . YY)
: sz 1/1/n 3 1 840 . 18 458 [ 1 s e s <0t e . w1 o 0.8 . a2
s3 vn s 17 se0 7.9 15 281 T B TRt 3 L N X 2.8 0.2 . . 31
. - . sa 8z N 0 w0 7.3 15 110 1 81 30 R T s 02 0.3 N w0
3 56 30/10/72 ] 18 a5 77 3 22 9 12 M 1 99 0 .88 FEIR S 10 ne - ) 0.2 0.2 - ez
. s 20/11/72 w/m ” 70 7.4 5 386 0 s 2 4 3w L 20 L0 - 5.3 0.2 6.0 . 3
960 31/10/72 ] 16 w7l 15 388 [YI-T 2 s 1 s % o1 34 Lo .3 0.2 o - 51
81 7/12/72 WM 15 705 7.1 10 390 4 2 1 LY n B0 5 0,723 3.7 L7 2.2 «n1 4.7 0.2 0.2 - 378
- - 62 8/12/72 KM 16 810 7.1 15 430 7 M3 n 0 ]; a0 15 .01 5.7 2 o 0.1 5.4 0.3 0.2 - 15
618 7/12/72 LIL] 16 780 3.1 15 kil 79 0 245 1 288 e ® 5 ‘.0 3.9 1.6 2.0 <0.1 1.7 0.2 0.4 - 38
8 11yM P 10 s0 72 » T T T S O 3.0 37 Le 21 <l a8 0% a1 - 7
64 /12470 */M : 20 890 7.4 . : 0 o0 7 103 1t 318 25 B0 2 <.01 3.0 0.6 4.5 «0.1 5.2 0.8 0.1 - 4
65 111732 r 15 3% 7.1 15 & 7 Ml <1 260 10 az P .01 45 0.6 1.3 LR 0.2 1.2 0.4 - 315
b . 66 17107 B . 18 620 7.3 1w 53 mn 47 b 1na 15 k2] .0l 2.6 0.8 00 31 a.x &0 - . - BN
&7 3um v 15 Bs 5 2 Texo:mooam 4 Mo 0 W 01 31 18 17 o a1 02 20 o - 333
. 68 3/72 R 16 230 8.3 15 pi 6 ot 3 165 as .03 1.4 1.6 .9 2.7 0.5 2.7 - -
69 31/10/72 P 16 236 e 25 73 10 2 ‘1 8 wn 35 s <01 3.6 0.8 ie 4.0 0.2 1.0 0.1 -
73 /0772 P 16 110 T 0. 122 4an ko -1 405 10 170 & .01 6.1 33 e - 6.5 0.2 4.8 01 -
. 7 /172 r 16 20 7.3 5 [T LT 1 320 15 170 <01 s LT T B 5.2 0.3 2.0 0.1 -
vy om LN 16 1380 6.9 10 Rt u oSk q 500 FA I 1 <01 a0 28 68 00 B.2 0.5 5.3 <01 -
. 12 WM 17 %0 7 15 L T S R O ST T C SN NS - S S0 52 03 17 o -
] 8/12/72 M 16 a3 7.1 15 LEY LR bR <1 s 15 ws <1 <01 R § 5.0 0.1~ 30 <1 -
. 7 10/11/32 » s %0 7.2 10 8% 11 86 2 25 1 7 0 .02 - i: e L XY -
) 7 e1un " 15 sa0 7.1 - I 147 61 2 oR 3 az 5 9 w01 aa 5.1 0 2.7 0.8 -
. % 20/10/72 4 TR A A i0. 15 107 @3 0 x2S 18 5 30 .01 - a1 e s 1 -
. ‘ ® w2 WM 21 20 14 [X ST a7 0l W 1 25 10 e 60 .01 - a4 0 17 1y -
. .80 31/10/72 4 B8 71 0.6 10 304 7% .9 0 <1 w0 15 3% 1«01 - 43 03 Lo a3 .
1711772 » 15°0 . ss0 1.2 9.2 15 380 57 13 4 [} pa73 JUI 16 <01 a5 2.2 3 0.z .
N 82 6/14/72 r 15 1360 7.1 - 10 SBO 108 10 98 12 «S5 5 187 160 .07 R 0.3 o 18.0 4.4 e - :
83 112472 P 17 770 7.0 7.7 10 420 104 9 pLY 3] 265 10 o9 60 .01 o 43 .2 1.9 1.0 -
R 81 30/10/72 ] 16 700 7.1 B 15 385 22 15 A 280 15 60 LR - a6 T 0.6 -
8 %/10/72 v 15 950 7.0 6.5 15 508 99 20 72 1 30 20 12 5 <ol - s.e 01 34 0 -
- 8 31/10/72 P 16 00 7.0 8.9 2 628 110 a2 % <1 390 25 17 12 «.01 - 6.4 o.5 4.9 0.2 -
&7 1711472 P 16 290 7.0 8.5 15 407 105 12 63 1 350 10 105 <S5 <.01 - 5.7 2.0 o - -
88 112/72 P 1’ 1140 7.1 2.0 15 580 95 27 a7 5 405 15 145 k2l o3 0.1 0.6 0.% a1 <1 -
! 5 31/10/72 ® 16 w0 78 7.5 SANE AS BLA 60
90 20/11/72 LY 16 790 R 7.8 15 436 L3 23 s 1 05 10 51 RO .01 4.3 1.9 1.5 - 4 0.2 1.4 N 1.3 -
. 1] 2042170 >/ 15.8 ‘ 890 7.9 34 20 470 ax 1 o8 1 380 30 9 4 01 4 1.4 Lo - 0.2 .5 o -
.92 1/12/72 wiM s 18 730 7.4 &0 15 ARY BY 8 43 1 a0 s 61 30 1.0 4.4 0.7 1.9 0,1 (U] 1 n.s -
.93 1712472 wIN 18 1330 7.3 8.2 1 747 20 7 155 N 445 40 185 Rt .0E 4.9 .2 6.7 <001 o.x 5.2 L% ) -
9% /2 WiN 18 1460 .2 10 5 Rl& 167 Pl RO 1 125 B3 7 s «.01 8.3 1.9 x5 . - 4.8 LN 3 -
. » .
<, . . ) . . K -~
s N .
T ' . o . . ‘ T~
B . .. - .
. ) . N
. . ¢ v
‘ . T g . oL ‘ “‘
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WATER ANALYS!
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S RESULTS

. CAROLINE ' Nilligremes per Litre Milli-equivalents per Litre ’ Rod
Sampting Dissolved E L T € sy p0,  salinity
ROKL DATE Mcthod Teep.  Cond. Oxygen COD  SALINITY Ca Mg Na K oy s, C o, =
R nam ° 17 980 T4 .76 s s32 921 8 st 1 an 2 U3 a1 02 ke soo2s -t a0 o - 1
¢onnn WL 16 500 7% s 75 s L a2 87 1 se 2 251 15 .80 65 0 a3 L2 - N 11 - g
S osuamz o wm 1 610 7.1 a7 15 7 308 70 83 1 a0 0w 18 .01 58 0.7 14 . 0.1 i 03 - 90
1 a2 nH 18 B T2 7.6 15 417 77 s T 00 ts 84 17 .01 3. 1.6 L3 0.1 0.3 2 0.3 - 100
S M 18 950 7o s 10 s37 19 w49 s s B e 10 <01 59 08 L1 o0 05 28 1.8 - 127
R o s L 1380 7.0 28 L 706 77 29153 s 345 e e T2 a1 3 2.4 67 0 0.2 7.3 - 01
* MRS LY 18 970 7.0 4.5 30 553 as 1n 162 1 390 - % 103" >l\ .01 2.2 0.9 0 - o 0.8 .9 0.2 - 540
N kS . 15/11/72 F 16 20 7.2 6.8 ... 10 42 % 27 49 2 335 -15 79. L - 37 2.t 0.1 ¢.3 2 0 - a0
w 1541172 . F l?l 11000 il ST : <35 212 140 270 2140 82 305 570 A0 < 0.3 .02 7.0 931 2. 11.7 10&.9 - - nn
n 15711772 r 17 10000 3.8 50 5506 149 223 1720 60 215 430 3105 4 - T4 74.8 L5 8.9 0.1 - - 5902
2 9/ M w70 7.4 7.4 15 375 78 9 15 a1 20 10 s 50 0% 39 2.0 <01 0.2 1.8 0.8 - 2
130 2y wiM 21 560 7.7, 6.2 15 55 55 ) 24 <l 135 5 s 43 o1 2.7 0.5 1.3 .0.1 0.1 1. o7 - ne
n 2901772 w/M 7 050 7.4 8.1 15 400 93 7 30 <1 5 0 125 <0l 4 0.6 1.3 o 0.1 bode Lo -
- 18 J9/1/T 0 WM . 18 710 7.3 8.2 15 365 a2, 34 ~1 10 65 28 <0l 4.6 0.7 e 0.1 4.5 0.2 1.8 4.5 -
e 3NNt M 15 610 7.1 0.0 .15 3 R ) 30 <1 5 5 de 01 39 0.8 [T 4.1 - 0.1 1.5 Q.8 -
M 1 1611772 T B 17 1030 7.4 8.0 10 519 ° 85 9 108 <t 20 170 2 .01 4.2 0.7 4.7 - MR P ) 4.8 0.1 -
15 1611, B 1o 730 7.4 5.5 10 387 73 3 43 2 s il 5 -.81 3.8 1.9 21 o1 T 53 e.1 2.0 9.1 -
[T R B - 15 540 7.0 9.8 s 203 89 7w« w 50 [P TR 0 0.8 - iy 0.2 0. . -
/LT B “1e . 055 7.3 9.0 0 357 78 L) ki 8 e - b‘)' T0 2139 0.5 1.3 0.2 2.6 '0.2 ne 1.1 -
- LLIES Vs B it 880 7.2 4.2 15 472 a7 12 kL «L 330 15 110 cus <0l a4l 1.6 3.2 - 5.6 0.3 3.1 - -
180070 L) 15 560 8.8 w 297 63 LY 32 1 225 135 K 8 - 3 1.1 1.4 - 3.7 0.3 1.5 0.1 -
ISR NN r 3.5 1050 4.5 4 551 107 13 83 5 ) n 119 i 3.7 s 1.2 3 0. 0.0 U 3.7 0.2 v
(IR TERM T wim . 17 740 7.6 15 401 94 8 47 3 265 [ 3o 18 NS 0.7 2.0 4.3 0.3 2.4 oy -
. L ~
.‘ HUNDRED MACDUNNELL Milligramses per litre equivatents per litre
sore Date  Sampling  Temp. * Cond. Dissolved D Salinity Ca Mg Ka L IKox  s01 €I ko3 pps G Mg Sa [} Heos S04 4] N3 Poa
- Method Oxygen
RSN USRS LR 19 810 - 8.7 15 396 B6 15 42 < 255 < 83 L S BT S I A | a2 1 v.7 -
B TN [ PERTY 1090 .9 5.5 1% 038 125 12 a3 35 300 I 19 <01 ‘8.2 1.0 1.8 0.8 4.9 0.2 o -
i EVR Y T T 18 640 il 9.4 15 s 71 n K <1 MR “5 \.\:AV 30 .ol 3.5 0.8 e <1 3.0 <0.1 1.8 0.5 -
. B ny w s 4 6.2 10 a5 300 10 a4 1 M5 10 ¢ .o 50 0¥ ne < 42 2o 1 -
2 .-y 15 - 810 .4 7.8 MY 477 90 10 18 " 184 5 70 153 LU 4.5 0.8 2 0.3 3.0 0.1 2.0 i.5 -
LI BN < 19 860 -4 8.0 10 450 96 1n 28 <1 150 5 0 LEL I P | 0.9 1 <.l 3.0 0.t ) 2 -
2 .y 15 720 .2 T 1w 413 80 12 40 <1 180 s [N 15 ar 40 e, 17 0.1 209 0.1 l.y AN -
3 L] 18 no -3 7.8 . 20 460 92 14 45 1 215 w 82 1 0L 46 1.2 0.1 RN L2 2.5 .7 -
W L 17 830 3 5.3 o 35 0 13 28 1 a0 w 53 5 0 Y 1.0 “0.1 .0 0.2 1n 1.2 - 50
1 ' i 920 2 27 v 69 65 19 87 2 x5 15 9% 30 <0l 52 1. 5x <00 52 0.3 T 08 - 119
AR F 15 1300 7.0 a.t 20 083 ™ 31 133 12 355 0 218 16 oL 3.7 .5 CHY 0.3. 5.8 0.4 6.2 .3 -
i I 7e 7.3 4.4 10 360 B 1z 3 a1 =5 1065 W <0l 40 10 - a0 T T -
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35 16711772 r Is * 825 .2 0 az6 7027 62 2 295 ;Hl_, 110 tn 07 %5 PRI T 1 0.2 1 H - 1
. L} 232 W 17 900 i Il 150 o7 9 63 1 05 ie v EERR SR ) 27 - 1.8 0.2 EA R - us
3o 9/11472 win 17 780 .3 . 15 A5 7% L 53 1 205 £ 35 L0237 2 <0.1 3.3 ¢.2 p 0.9 .
N <0 22711472 B i S 1100 1 15 584 101 16 vo 2 281 151 55 <.01 5.0 4.3 - 4.7 0.5 .3 0.9 -
41 221y L0 [k 35 .2 10 a1 78 8 LN ? 17 15 56 13«01 39 1.4 - RN 0.3 - 1.6 0.7 -
toa 2y WM 13 690 .6 5 o1 67 13 o 1 217 15 woocur 33 o - 4.5 ¢.3 2. e.2 -
. 4" 2/ L 18 2350 1 15 1154 130 5, W L3 310 55 15 <01 6.5 1 0.1 5.6 1 1X.5 0.2 -
5 ] 1o s 3 35 si5- 49 a5 o 5 om0 0.5 .01 2.4 [ T :9 0.4 . - .
. HUNDRED MINGEOL Milligrapmes per Litie Milti-cquivalents per litre
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: i wm 17 750 15 0 391 20 T e 26 10 sl 05 <0l 4y o7 2 0.2 as 0.2 . - . s
P 3 81772 M 14 1320 1.3 20 686 137 1 ul 1 am 5w 14 <0) eg 1.2 49 . 11 01 53 . o2
- 27/11/72 [ H 880 7. 3.4 B 454 [ERER TR ] : 309 15 95 1T .0 a4 g9 s . 5. 0.3 N .
s 7/11/72 W 7 980~ 1.3 5 508 [EERNE T £) [ 5 e <1 .01 ma 0,7 A4 . 6.2 o1 13 . . son
‘oo w2 [ 1 w7, 3.9 15 727 12418 133 1 ass 23703 9 - e LS 56 - IR os s e . 1a
7 14711472 ] 395 3 1s 196 17 e 3 1 154 s o <3 - 0.8 08 2 0.1 2.2 L8 S Y - - 196
) NOT ALLOCATED .
. . . ) .
v Ny nM 18 2100 1 3.2 25 1081 176 29 208 1 40 20 4 <05 <0l g4 7.4 e - 1.2 o4 122 - - [
n 3711712 [ 15 1430, 2.5 - 15 752 9 12 187 11 295 5 95 18 <0l 34 8 8.1 0.3 a4 0.1 83 0.3 . 71
12 nn [l 15 1800 2.8 15 833 88 19 215 2 323 10 350 0.5 <0l 44 & 9.4 - 5.3 0.2 es - N s
13 23/11472 ] 17 1650 2.2 20 825 52 23 208 139 s 32 SY . 26 1,9 8.9 0.2 5.5 0.1 8 0.9 N o
Ll Ly /M 15 1200 as 30 691 93 13 & 719 329 40 Hs s 178 4 1.1 %e 2.0 5.4 0.6 2 1 . 80
15 2311472 M 154 1240 . 2.4 10 o4 108 13 130 1 345 20 206 0.5 <.01 54 11 s . 5.7 0.4 5. N _ i
. HUNDRED YOUNG Milligrams per ltre
Bore Date  Sampling Temp. Cond. pH  Dissolved CO0  Salinity Ca Mg Na [k HO3 S04 €1 N3 P4 Ua Mg Na ® HeoX 504 € NO3 oL Red
Mothod Oxygen Sabinity
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APPENDIX H

Whole Rock Analyses

(Gambier Limestone)



CaC(D3

96

97.
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69
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96.

.79

59

79
71
93.
43
9.

97

05
98

EXAMPLES OF WHOLE ROCK ANALYSES (24 Mérch, 1955)

MgCO3

1.83

5.72
1.04
1,22

(Expressed as weight percentage)

Samples identified as "Mount Gambier Limestone"

HD.

- BLANCHE

$10,(5)
0.50
0.52
0.34

24.48
2.22
0.50
0.44
0.40

o OO0 o 66 o o o

SEC. UNKNOMWN

Fe203(F)
0.

17

.19
.15
.84
.50
12
.24
.42

A]203(A)
0.69
0.33
0.49
2.90
1.14
0.16
0.24
0.30

S+F+A
1.36
1.04
0.98

28.22
3.86
0.78
0.92
1.12



APPENDIX I.

Sample.Mass Balance Determination



BOREHOLE MIN 5

REACTION CONSTITUENTS (millimoles/litre)
Composition of Dissolved Salts Na+ Kkt Ca++ Mg+¥ c1” 504% HC03"
3.43 0.03 2.82 0.37 3.27 . 0.05 .. .6,16.:...... .
1. Dissolution of Dolomite |
catt +ng++'+ 4HC05 = CaMg(C03)2 + 200, + 2H,0 3.43 0.03 2.45 0 3.27 0.05 4.68

2. Dissolution of Calcite

Ca** '+ 2HCO] = CaCOy + €O, + Hy0 3.43 0.03 0.11 0 3.27 0.05 0

3. Additien of Cyclic Salt

+

0.86 Na* + 0.02k™ + 0.02 ca’* + 0.10Mg"" 0.62 -0.03 0.04 O 0 -0.09 0

+C1™ + e.os:soz




APPENDIX J

Special Analyses
(Cu, Cr, As, Nitrogen analyses, all

concentrations in mg/1)



Nitrogen

(i)

Bore Free & saline Nitrogen - Nitrite Nitrate
BLA 5 "0.005 0.6 0.01 70
BLA 6 <T 0.005 0.05 0.01 50
BLA 8 0.005 0.08 <T 0.01 .15
BLA 16 <T 0.005: 0.045 0.01 45
BLA 17 0.025 0.05 0.01 55
BLA 18 0.005 0.09 0.01 285
BLA 20 * 0,005 0.04 0.01 50
BLA 21 0.02 0.05 0.01 10
BLA 22 0.02 0.035. <T 0.01 110
BLA 27 0.045 0.02 0.01 41
BLA 28 102 19 0.4 17
BLA 29 0.065 0.05 0.01 25
BLA 30 0.005 - 0.09 0.01 70
BLA 31 0.005 0.135 0.01 225
BLA 38 0.005 0.02 <T 0.01 41
BLA 49 0.025 0.08 0.01 110
BLA 40 0.005 0.065 0.01 27
BLA 41 0.005 0.11 0.02 250
BLA 42 0.025 0.05 0.01 65
BLA 52 0.01 0.045 0.01 45
BLA 50 2.25 0.56 0.05 3
BLA 53 0.06 0.025 0.01 .5
BLA 67 0.065 0.04 0.22 38
BLA 76 0.005 0.02 <T 0.01 42
BLA 77 0.01 0.04. <T 0.01 33
BLA 81 0.04 0.025 0.01 17
BLA 82 0.005 0.045 0.01 143



(i)

Nitrogen Nitrogen

Nitrate

. Bore Free & saline ‘Albuminoid Nitrite
CAR 9 0.01 - 0.05 0.02 9
CAR 10 0.01 ©0.035 0.01
CAR 11 0.02 0.065 0.01
GAM 7 0.02 0.08 0.02 7
GAM 8 0.005 0.085 <T 0.01 4
GAM 9 0101 0.05 0.01 65
GAM 12 0.005 0.15 0.02 50
GAM 18 0.01 0.02 <T 0.01 27
GAM 19 0.005 0.025 <T 0.01 80
GAM 20 0.005 0.035 0.01 27
GAM 21 0.005 0.035 <T 0.01 32
GAM 22 0.01 0.02 <T 0.01 43
GAM 23 0.015 0.045 <T 0.01 60
GAM 28 0.035 0.09 0.01 30
GAM 29 0.055 0.085 0.12 35
GAM 30 0.025 0.075 0.02 30

~ GAM 56 0.02 0.05 0.01 40
GAM 58 0.025 0.045 0.02 15
GAM 59 0.005 0.03 <T 0.01 25
GAM 60 0.01 0.02 <T0.01 37
GAM 61 0.015 0.05 0.05 26
MAC 25 0.05 0.105 0.02 1
MAC 35 0.01 0.05 <T 0.01 10



(1i1)

CONSTITUENTS IN mg/1

Bore No. Phenol Copper Chromium Arsenic
BLA 8 <T 1 <T 0.02 <T 0.02 <T 0.005
BLA 27 <T 1 <T 0.02 <T 0.02 <T. 0.005
BLA 28 .80,3 <T 0.02 - <T0.02 0.005
BLA 38 <T 1 <T 0.02 <T 0.02 <T 0.005
BLA 39 <T 1 0.06 <T 0.02 0.005
BLA 42 T 1 <7 0.02 ° <T°0.02 <T 0.005
BLA 77 <T 1 <T 0.02 <T 0.02 0.005
BLA 82 <T 1 <T 0.02 <T 0.02 <T 0.005
GAM 7 S T 1 <T 0.02 <T 0.02 <T 0.005
GAM 8 <T 1 <T 0.02 <T 0.02 <T 0.005
GAM 9 <T 1 <T 0.02 - <T 0.02 0.005"
GAM 12 <T 1 0.26 <T 0.02 0.005
GAM 19 <T 1 <T 0.02 <T 0.02 <T 0.005
GAM 23 <T 1 <T 0.02 <T 0.02 T 0.005
GAM 56 <T 1 <T 0.02 <T 0.02 <T 0.005
GAM 58 <T 1 - - -
© GAM 59 T 1

<T 0.02 <T 0.02 <T 0.005



APPENDIX K

Bacteriological Analyses



THE MOST PROBABLE

THE NUMBER OF

. - Do coD POLLUTION SAMPLING
- NUMBER OF ORGANISMS FAECAL STREPTOCOCCI
Q&TE_. DESCRIPTION PER 100 ML OF WATER PER 100 ML OF WATER mg/l_ mg/l EXPECTED COMMENTS . METHOD
COLIFORMS E. COLI ’
2/11/72 BLA 11 absent absent 2 . 9.6 20 Yes Windmill and trough. w/M
30/10/72 « . BLA 18 KX R 4. - 20 Metrop. Surrounded by houses. P - mod. clean.
30/10/72. BLA 19 275 absent none * - 35 No Mdjacent Leg of Mutton
‘e b . Lake. Bailed.
" 3/l1/72‘. BLA 20 :absent absent . , ., none 9.2 15 Yes Adjacent new houses and
C . ! : R paddocks. : P
3/11/72 BLA 21 2 2 * none 9.2 15 Yes Adjacent paddocks. P
2/11/72 BLA 30 8 2 ., 2 8.6 15 Yes Adjacent paddocks and .
B brickyards. P
2/11/72 BLA 31 absent absent none 9.6 25 Yes Adjacent paddocks. P -
* 2/11/72 BLA 32 225 8 .80 9.4 25 Yes Bore in house yard R
i near cCairy. B
2/11/72 BLA 33 17 absent 20 2.4 25 Yes Bore near recently
- B occupied shack. Ww/M
2/11/72 BLA 40 \l:absent absent 10 7.6 20 - No Adjacent paddocks. P
2/11/72 BLA 41 absent absent . 2 8.2 30 Yes Adjacent paddocks. P - slightly
: Y silty.
'x'31/10/72 BLA 48 30 8 5 60 9.0 20 Yes Windmill and trough. P - wWell.
~'*31/10/72 BLA 49 1 600 13 400 8.2 20 Yes Between house and dairy. B
1/11/72 BLA 52 absent absent none 8.6 15 No RAdjacent paddocks. P
30/10/72 + BLA 56 300 absent none 9.1 25 No Adjacent paddocks. B
* 3/11/72 BLA 62 30 30 30 7.4 15 Yes Adjacent house and dairy. P - mod. clean.
* 1/11/72 BLA 65 c 11 2 68 8.5 15 No Adjacent paddocks. P - 2 mins.only.
31/10/72 BLA 69 - 20 absent none 5.8 25 No Adjacent paddocks. P - short time.
31/10/72 BLA 71 . absent absent none 9.2 30 No Adjacent pines. P
1/11/72 BLA 72 absent absent none 8.5 S No. Adjacent pines and
- paddocks. P - short time.
*30/11/72 BLA 78 75 8 20 10 15 Yes Unequipped, uncased,near
?disused stockyards. P - 2k min. only
31/10/72 BLA 80 ahsent absent none 6.6 10 Yes adjacent paddocks, house
. 50 m to south. P - short time.
1/11/72 BLA 81 2 absent none 9.2 15 No Adjacent paddocks,
house 20 m to east. P
30/10/72 BLA 84 14 11 none - 15 No Adjacent paddocks. P
3c/10/72 BLA 85 absent absent 2 6.5 15 No Surrounded by pines. P
*31/10/72 BLA 86 35 35 10 8.9 25 No Surrounded by pines,. P - short time.
1/11/72 BLA 87 absent absent none 8.5 15 No Adjacent paddocks. P - short time.
31/10/72 BLA 89 17 absent none 7.5 15 Yes Windmill and trough. B
15/11/72 CAR 9 absent absent 4 A.8 10 No D of M stratigraphic bore, P
15/11/72 CAR 10 absent absent none 5.7 35 Ho D of M stratigraphic bore. P
15/11/72 CAR 11 absent absent 3.8 50 Xo D of M stratigraphic bore. P
*16/11/72 CAR 17 4 1100 8.9 10 No In pines, adjacent ruin. B
*16/11/72 CAR 18 50 50 890 5.5 10 Yes Adjacent Carba Treatmert
Plant and pines. . B
15/11/72 CAR 19 absent absent - 2 9.8 5 No Adjacent pines, paddocks. B
16/11/72 CAR 20 absent absent none 9.0 10 Yes Adjacent trough, .
. - windmill. . B
*16/11/72 CAR 21 70 70 72 ' 4.2 15 Yes Caroline Sinkhole. B
15/11/72 CAR 22 absent absent none 8.8 10 No Adjacent paddocks. P
16/11/72 CAR 23 300 550 270 0.5 40 Yes Adjacent ruin and P~ Well - dead
s paddocks. sheep last year
16/11/72 CAR 24 2 absent 6 7.6 15 Yes Windmill trough, shearing
) shed. B
30/10/72 GAM 6 4 absent 20 - 30 Yes Windmill and trough
- . N L. - * adjacent old house,dairy. B
8/11/72 GAM 7 13 ‘-absent 150 9. 10 No Adjacent paddocks. B
7/11/72 GAL 8 absent absent f 1c.0 10 No Mdjacent paddocks, houses
. to south. P
7/11/72 GAM 9 absent absent 8 9.0 10 Yes Surrounded by stockyards. P
7/11/72 GAM 12 absent absent 14 9.5 15 No Adjacent paddocks. P
8/11/72 GAM 17 absent absent none 7.5 20 Yes Windmill and trough. W/M -~ pumping
v strongly.
*9/11/72 GAM 18 absent absent 10 10.6 15 No Adjacent paddocks. P - short time,
‘7411772 GAM 19 absent absent 44 9.6 20 Metrop. On reserve, surrounded
: by houses. ) P
! 9/11/72 GAM 20 absent absent none 9.9 10 No Adjacent paddocks. P - m%no: silt
9/11/72 GAM 21 absent absent none 8.9 10 No 2djacent paddocks. P - minor silt
9/11/72 GAM 22 absent absent none 10.4 10 No adjacent paddocks. P
v 1/11/72 GAM 23 absent absent 24 - 15 No pdjacent paddocks. P - poor sarple.
*13/11/72 GAM 28 . - 190 10.0 15, No MAdjacent paddocks. P -~ short time.
*13/11/72 GAM 29 1 800+ ?3 36400 g.: iﬂ :o gdjacent paddocks. g - short time.
*13/11/72 GAM 30 130 0 . 5 fe] n racecourse.
T 14/11/72 GAM 37 40 absent 8 4.0 15 No - Adjacent paddocks. P
8/11/72 GAM 42 absent absent none 7.8 20 " Yes Windmill and trough. w/M
14/11/72 GAM 46 absent absent 120 2.8 10 No Adjacent paddocks. B
*14/11/72 GAM 47 225 20 46 2.9 10 Yes Windmill ané trough. P
*14/11/72 GAM 48 350 11 46 6.0 30 No Adjacent paddocks. 8
13/11/72 GAM 52 absent absent 12 6.5 15 No Adjacent paddocks. P
8/11/72 GAM 56 5 6 9.2 10 Yes Adjacent state sawmill. P
8/11/72 GAM 58 absent absent none 8.4 10 Yes Adjacent state sawmill. 4
8/11/72 GAM 59 .absent absent 70 6.4 15 Yes ~djacent state sawmrill. P - mediocre
' sample.
9/11/72 GAM 60 absent absent none 9.9 10 No Adjacent paddocks. P
. 10/11/72 GARM 61 Absent absent 500 - 10 No Adjacent paddocks. P - short time.
13/11/72 GAM 67 absent absent 6 9.6 15 No Adjacent paddacks. B
*15/11/72 MAC 25 35 35 36 0.8 15 Yes Earl's Cave. P ;aiéicolourcd
16/11/72 MAC 35 absent absent 2 5.0 20 No Paddocks adjacent. P
T b t absent none 3.¢@ 15 No Unequipped bore in
14711772 MIN 6 absen potato paddock. P
*14/11/72 MIN 7 7 2 30 3.3 15 No Acdjacent paddocks. B
; - absent none - 10 No Surrounded by pines. B . -l
30710772 oy g ;5 absent none - 10 No Adjacent pines, . =
30/10/72 You N paddocks. P - short time.




LAt 4.
<r

S
.

ONOHOONOY ™ -

- MACDONNELL -

D

-

“ - . L
Barnoolut Area

Y e Mg

k'
!

NOILO3S.

souyy Jo Jopauiqg-

A9071039080AH

=7 7rdc
11519071039

‘3GAOHYILYM T |

px3
“a'v PAD

13lva

261 AN G
2oz sl g1/

X /A«Og.Pal o

J6v-v.

: J1VDS MGI"“‘C :

' NVId ALITYOOT @T1IvLIA
'NOILVOILS3ANI v3uv YIIANVO UW"

S32YNOS3Y W3ILVM LSV3I HLNOS -

SINIW 40 LNIWLYV43a

VITVYiSNV HLNOS

~

1’914

Ner-acoormt e — ¥

P 1ol -

4

: }w

- MOUNT GAMBIER ey

Waﬂ'le Pl ot

- U “Factory- an
BLANCHE Bor\e g

. :_J- . . b . (',i RN

R

<« Mt Gomiger
AR

+eAllens X Quarry ..,

s

Capq /Vopf/zdmber/bnd o

POrT Machommall -

|
|

‘// Skfo¢lo
e

pirpart ||

H

-
o~
% e Al —~
- " .
[ -
RS . L=
,f : '. - e
R v L <

)

‘,«»‘4

Sfa’re suwmlll

¥

- ———Hundred bo'u'ndar'ies

) \\ Forest area .
(from Cadastral .
| - plane

: o,
- KILOMETRES
1 o 1 2 5 4 5 & 7

»  MINGBOOL

i

./ GAMBIER 09

CAROLINE

A

n
|
C T ORI

Glenelg R.

- Besac
- Oprings

LOGALITY ~ MAP

Area shown —s—

7



37°4a0°

AUSTRALIA

VICTORIA

£S6UTH

g

38°00’

Por+ Mac Donmell

S 0 1S 20
| ] 1 J

SCALE IN KILOMETRES

LEGEND

141°00°

Qr Fecer? b ferenr - - I : 7_8”‘%’@5)/ )
iote Aepossts, I g —Gombrier Lirmestore.
L Oucrterrnory ceoliornes Tk 7erfiory
e ‘Br/dgwo/‘er- Forrroton. - /)//—7/9’/7 A Gr*ou/o .
v v VV Quorternory rolcamcs. FIG 2
2 (GEOLOGY offer Sprigg eto/,195/)

DEPARTMENT OF lMINE’S — SOUTH AUSTRALIA

HYDROGEOLOGY | Dra-jW
SECTION | Tedw
GEOLOGIST Ckd.

J.D.WATERHOUSE

Exd.

SOUTH EAST WATER RESOURCES
MOUNT GAMBIER AREA INVESTIGATION

GEOLOGICAL PLAN

SCALE: | : 250,000

S10898

Kd 14/15+17/18+ 20/ 2]

DATE: G th Jurne /74




\
1
"0
Pt . _
( .
O.
0
8 t
/ 3
\i- . YOUNG MINGBOOL
| L]
| . '
| youz .
. ® YOU3
| *
__I__ ______’__'____.___._-————-———————'—.—"‘ _—’_‘_———___——————_——_V
T Mllicen . BLA « | :
| o co oL
. ~oC L
| BLA 84 gx@(' |
: ; BLA 86 \ g A 80 e
. : [ ] o
. | . . ’ ) ‘4.. ]
o | .BLnf/'e ) S ’ G’.*?"a
l . . BLA ) * l . . ¢ C e . )
’ { ECEEE N MOUNT GAMBIER R R
- , : N . o ' . / _ 3 B o B
| i BLANCHEA ) BLA77 Lot GKMB!ER 4 V’
. -t ) 7 L .
| bi ///// 0&
- | I Ny v S
— ERRE
| .
i Jl :
| I .
B S e
o |
» | . I - L L]
g N |
-
| ! _
{ } . Car-oline No.|
| . ] . .
I MACDONNELL . |
| o MAC, 35 . |
l — T B .
0T ] B | . .
- TN , B CAROLINE
5 ‘ 9@ ‘ O o .l '
2 QL D> m
o, ~l 12| |
2 3| 2 % I
3 NEOETHE |
Jlo - o513 | -
Q m ») > I 3 |
02| Oz :
c Xl Mom |
Tle &1 m> |9 | -
Sl ow :
| 0 I 41X l
23 4> 5 .
sl o2 m
. Q > f; _)_>' »
Al Il g _.{ _m | PorT .MQCDQ'Iﬂr’WOH
ajals i I ZP|
SIS © S |w
A 1 O wnwll 8 |
olx _|2| > dO |5 . Observation Bore
N2l O9S | T evou 2. S hic B
b ;*_ ml T > A ‘ _ tratigraphic Bore
Iz = ! = (_7. (_—5* m Jc’ | ——— Huhdred Bouhdclr‘y
CkQ+ B INE VT S T @ -
k\iﬁm% ss 2l .‘
el |l O =T
' § + et | O D '>" G—s KILOMETRES ' : -
f 8 m I \ - T o ’|| ?.3' 4 ? =9 7L a ’s'xo-'
. E U) W { l".é ], 112 1 5 1‘1 |T5 11
) ' . MILES

A

VI CTORI




NORTH — | —SOUTH
100 — ~ 100
‘ CAR IO
O \ S A lw E5 NS ES L — ‘5’“}"\45_/\-_ 0
1
”@“50* ==50 7y
u L
N N
.§ 00— -=100 §
N\
N N
: §
—150 - -~150
-200 - =200
N
s oGlercoe % -
84484 S
' M
-300— ‘:% g 77 QE‘E i --300
‘%"éf)%%;fk §% KILOMETRES
Wit Gambier < L‘i o s o
g\\) t:\\f 4 ) s 3 . i N ; . \ ]
OKongaroﬁy § B F/& 4
AT o .
5‘3”"”’% % ! DEPARTMENT OF MINES ~ SOUTH AUSTRALIA
~
‘ MAC3E\Y. i
N\ \ SOUTH EAST WATER RESOURCES
N L - . MQUNT GAMBIER AREA INVESTIGATION
e a ® D bl
e NP CAR O GEOLOGICAL CROSS SECTION BLA 84 TO CARIO
~ > N CEAN A \
o %«jﬁ =Y »Os 20 HYDR@%LQG?CAL mmﬂ Drn. SO W @c@m: 1100 000 ‘(rzzooo vert)
( s;;L.OvvlsE:‘rRr;s ‘ SEC—HON 3 GEOLOGIST Ted. DM 74 _356
‘ , | Ckd. Kol 1415 +17/18 + 20/2/
"'Director of Mines | SENIOR GEOLOGIST | Exd. DATE: /L7 AMAY JIH




BO‘ﬁ :

70 4

o
0
1

o)
0
e

I
0]
1

. BLA22

AEOLIANITE

AEOLIANITE
GAMBIER

e
0
!

ELEVATION (Mmeatres)

LIMESTONE

T llew. LINMESTONE.

CAMBIER

WATER TABLE

Oy Mo

i e o o
7 B

o5 o) 1R=]
' . KILOMETRES

LEGEND

BLA22
SWL"

S~ Gr‘ouhd surface

Bor*cz with Obs Nno and measuraed
S'T'Q'HC, wataer- lczvczl

~

~No Inferred bourndary betwean

dune Acolionite amd Gambier .
Lirmestore

Water table

2.0 - 25

el
VAL

) ;'.\.x,

RS

FIGS g

- _DEPARTMENT.OF MINES — SOUTH AUSTRA,L!A

|DlAGRAMMATIC CROSS - "SECTION THROUGH DUNE .

SOUTH EAST WATER REISOURCES
MT. GAMBIER AREA INVESTIGATION

A NDROGE OLOGY.
feecTionT T J@VM«&

1 pin. OV | scALE: 1: 1ooo (Hor—lzom-rov

Ted. R.
GEOLOGIST  |Td.RB | | 74, Z,Z

. .'%_ o 3 K KA I8
DATE 7\JAN 1974—

2 .'!



(50 8%

SV —

b8t —

4 O L D

' 1 v d LS N v

L‘;QQ o0V

[

v

189,01

INOL s

o —

Ty NW:MY.«\Q

le] 50%.&.0;@‘:

(4u2s24d  2424M)
ANOLSINIT WIignve 40
SINOZ ¥IMQT ANV
‘I7aaiN “y3ddn

/

-~

H
e O 5,

s | 2A DT VD]

0

=
D07 DIHSVHAD

20U24232Y 2409  UDILOAIDSHD
40 S adquinp 24949
40 Caouadiay e-dog Auodwo) |1Q

o

2L vd

ERRERAN

AN

JLINTHY Z1gvnd

TIVN A

o

LTSIV s
ANEEAN

ILIN0T00 s

AN .Y

JLINTIVTY)
| I

N =2 931

> L\FFH. ,.,A W,,,.m
S L SNoLlsooT =
4L T = O Aoro
. INO NENNS) =1 od
RN o =
T -
44 o=
FHE T
-t T
T M
1
it B
T %
‘wla
Ll
<
T — e I : T
& ir
* ¥
s i
L;LU! 1
" Lng
) L ]
Hlﬂw 1
1 —_
- Oy e Y
[®2] # I M
2 1

SHYFuG

T,

| 'ON ‘td sbibnog

%MW%FW%FFH - FF

n

et

® 4

gy -
-
ool ]

r}’ E*E*j*ﬁ

W

2L WY9

=

ge VYN

et T m
PRt
AR M—
R
CERENT T ———
s s
e, —
—
==
RO Sm——
SEAR I e
...... ﬁ.{?;m.m

, ‘ M.,. RS 7/ ¥

['ON 3i0§
'pi dion
10 paiploossy

. OOF -
as...«
g
il
. QOZ -
4
T
M N
<
i o0+~
L
A
m
[
Ol

F166

DEFARTMENT OF MINES — SOUTH AUSTRALIA

SOUTH EAST WATER RESOURCES

DIAGRAM

FENCE

e =

6EOLOGIST

MOUNT GAMBIER AREA INVESTIGATION

Semte: 11100000 (1:2000 verd)

74-357

8+ 20/2/

K 415+

200476 AIT

J. D Werterhouse Dheetwe 2 -/7V /WJV 874

i fﬁém@@gé -

en. DM

AF.

oI
Chal.

e R A A SV a3 AT RSy 0 RS 2 i

HYDROGEOLOGBY

SECTION

Direstor of Mines |

SENIOR GEOLOGIST |

r—,OQ 0!

\mo me

- \m*

ﬁh\mv o8%

/O(Z ()OV‘




Mount Gambier P Q.

Average Rainfall~ mm day ™"

Cape Northumberland

EVAPORATION RATE —~ mm day

T~ —  Jfofential Evapotranspiration - Mount Gambrer 1960-/965
— " Rainfall = Mount Gembier PO and Cape Northurmberiland

Poterttial Evapotranspiration from grassland (after Holmes and Colville, 1970) FI1Q. 7

2;81'3'%%50‘-007( DEPARTMENT OF MINES — SOUTH AUSTRALIA Scale: Diagram
Compiled; J.D. W. SOUTH EAST WATER  RESOURCES Date: ‘4 Feb. 1975
I MOUNT GAMBIER AREA: INVESTIGATION :
Drn. TJE 1 Ckd. ) _ | Drg. No.-
: POTENTIAL EVAPOTRANSPIRATION FROM GRASS 75”58
IO"W LAND AND AVERAGE. MONTHLY RAINFALLS |

70272



-—

4

- MACDONNELL . N\

orte —%
POl

\ ) .

swAM’P AREA

— DI SMA:L_|

!

r—~QaCO

——

n

b

/ .
///VOWG\.' I ’| NN

'\ MINGBOOL

seuiW jo Jorasiq

- NOI1LI3S

A901039080AH

— s — . —— ] p—, — — — ——

-

©.161901039 -

Lo

R
| waapr|.

$261: A10F ¥ 3iva

Rfoz+su4sifmen

3 96v=v..

awos| warwa | 3onoryivm v |

2161 AV SHNOLNOD. I18VL H3ILVM OGNV

/1.

" 'sANOZ  IVDIDOI0IDOHAAH

' NOILYOILS3IANI V3IUV H3IBAVO 1W
-~ ,S3JWNOS3Y WILYM LSVI HINOS

CAROLINE
© 224 km
yd

s

t S

e

.

'SANIW 40 IN3IWLlyvdaa

7/l o el
PorT MQCD’"Q:’%m@l'H o

~ 45Kkm® - b

. Piccaninnie Ponds”

STL. KILOMETRES' . .
1o e 2rts 4T D VT8 el 0
V T '|‘. "::.:‘.:‘ l-T‘ - LT s .;f‘f‘- 1 p s A TP
U oo P A . K BERNE QTR — - s i - - “‘ S
o e, e 2 T e 5 & T e e
TOMILES e X

* WIVYISNV. HINOS

-4 _.'f‘}" ..‘




Narmber oF Samples

NMonber of Samees

ALL SAMPLE TYPES — AREA A
26 - =
7
)
o é
Z
]
i
s
° //‘/ll A‘ % ; Q’)O ' ' ' 4(‘)0 % S00
) " - g/l oF Wirrare |
ALL SAMPLE TYPES — AREA B
)oo-é |
ao~% 4
Z
T
O/r/4|14%’|ll!§/§‘rllr|l!ll

/773/ ¢ oFf Nrrere

Numter of  Sampres

Nomber  of  Samptes

PUMPED SAMPLES — AREA A
7
Z
J A
2
5~/
//J/ =z Z
o | o 200 " 00 | 400 500
ma/t of Nifrore
PUMPED SAMPLES — AREA B

3o

Z

)

%
7

=

&

Z

8z

7

0 ///4 !7~ T /’! T T T T ¥ T Y T T T 1

g/t of Nirare

Number of  Samples

Nember ofF Swmp/es

WINDMILL SAMPLES — AREA A
8 -
¢
7
2
4- é
/
Z
Z
-
N
-
oo ' u;o ‘ ' ‘ 2!00 I ‘ l 350 1 42)0 ‘ ' séxo
mg/€  of Nitrofe
WINDMILL SAMPLES — AREA B
60 1
504/
Z
40—4/
%
30-/
)0.4/
/ -
6 T i T < |[/ ‘:7 II T T T T T T T N T T
0 100 200 300 400 500

ngEe oFf Nifrare

Namber of  Samples

Nertoer of Samples

BAILED SAMPLES — AREA A

3

Z

Z

2]

Z

Z

Z

R ?
_ /
o —— T T 1 T T T T 1 T 7 1 Y T T 3 7
o 100 200 300 400 §00 -

m/E  oF A//frqfe
BAILED SAMPLES — AREA B

26+

2
.

Z

;5-?

N7

%

s—%

© 100 200 300 400

mgt oFf Nirfrare

4
500

TR

o

SINKHOLE AND SPRING SAMPLES — AREAS A AND B

T

T T T 1 1 T T T I ¥ T T 1 T ¥ 1 T

N 100 200 300 400
mg/E  of  Nifrare
N& Al histograms have a class interval of 25mg/¢ FiG 9.
HYDROGEOLOGY ‘ DEPARTMENT OF MINES -~ SOUTH AUSTRALIA Scale: Diagram
t e e e e o8 e

SECTION

Compiled: UL Haterfouse
\ N

D TUE, Ckd. AF. |

SOUTH EAST WATER RESOURCES

PP |

MOUNT GAMBIER AREA INVESTIGATION
%NITRATE CONCENTRATIONS FOR DIFFERENT SAMPLING METHODS

Dater 3 Feb. 1975

Drg. NO:

75-101

sy 12

ag-L0 M




/Vz/mbé/' af Sompes |

. O

my/{ o NXrate

ALL SAMPLE TYPES — AREA A
26 - ?
Z
Z
| 2
15 /
’ Z
E g
R Z
LN
o o
/L | Z
| mg/ € of Nirarte
ALL SAMPLE ‘TYPES — AREA B
Aioo-é ) . ‘
ZEE
: ao-%
% |
co-%
“.%
o// e gz, e .

Number oF Saemples

Number oFf Samples

SAMPLES — AREA A

PUMPED

'51

Z
o G

%

Z

_ ,

7z 3
/% |
o 100 200 300 400 ' so0

mg/t of Nitrore |
PUMPED SAMPLES — AREA B

30 7 ;:
.
Z |
Z |
Zo-/ ;
Z ;
Z |
Z |
Z 1
)o-% ‘
_ |
0 ' ) u;o I zLo T '300' 400 }soo

mg/fl of MI7are

WINDMILL SAMPLES — AREA A
84
6 -
[7)
Q
R v
§
2
1 B
NN
< 8
§ | &U
s
mg/€  of Aifrare
WINDMILL SAMPLES — AREA B
. 60 -
) C-
% So-é
NI 77
%40~Z
s A
\ 30-1?
§ /
§Zo-/
.O-Z
o 100 200 300 400 - 500

mgrE o Nifrare

Number of Semples

Nerber of S amples

BAIL'ED SAMPLES — AREA A !,‘
Z
Z
|
Z
Z
/7 ’
.
’ mase o irare e
BAILED SAMPLES - AREA B
Z
!s—%
g.
2

g/t oF Nitrore

SINKHOLE AND SPRING SAMPLES —AREAS A AND B

10 .
s
N /
3 /
%\ /
S 5. /
Sz
Q /
y
T //
o /v T T T Y T T T T | N T T T T T T 1
° 100 : 200 300 400 600
‘ mg/E  of Nifrare '
N& Al . histograms have a class interval of 25 mg/¢ FIG 9
g;gﬁPOG:OLOGY DEPARTMENT OF MINES — SOUTH AUSTRALIA' Scale: Diagram

| Compiled:J. 2 Hetrhas

¥  SOUTH EAST WATER RESOURCES

Drn. TUE| Ckd. AF.

MOUNT GAMBIER AREA INVESTIGATION

= - JO

NITRATE CONCENTRATIONS FOR DIFFERENT SAMPLING METHODS

Date: 3 Feb. 1975

Org. No.

50|

- - 1M~2.70 " ALSLY
M

N




20 @
G
® o
O]
15t ® o
®0
® 00
® ® ©
0,0) o
fa 10 - G@ m *
S ) L
L H
s O ®EEOO 06
£
® 0
I
=
o (clo]
[
G8d
5 F O}
® 0]
©
® o
o
o i 1 | 1 ) | 1
) 100 _ 200 A 300
NITRATE CONTENT (mnugmms/nrre) F1G10

Compiled: J. D.W
Drn.SJ.C| Ckd.. AF.

DEPARTMENT OF MINES — SOUTH AUSTRALIA

SOUTH EAST WATER RESOURCES
MOUNT GAMBIER AREA INVESTIGATION
PLOT OF DEPTH OF SAMPLING BELOW

~ i Scdle: AS SHOWN

| Date: 16 APRIL 1973

: Drg. No!

a00-6,72 cossz 102,27

I WATER  TABLE VS NITRATE CONTENT

S1134




SR i adest i
N

o v o -
LYY -
B

SAMPLING DEPTH (matres)

SAMPLING DEPTH (rmetres)

g
Q

100

150

50

QO

120

200

BL.A 77

1 . 1

o 25 50
Nitrate Concentration (mg/!)

KON I

i

No boase of Aguifer
At 2o00m. '

1 1

o 25 50
Nitrote Concentration (mg/!)

ele; L

SAMDPLING DEPTH (ratres)

100 A

SAMPLING DEDTH (metres)

250 4

1
O 25 50

Nitrate Concentration (mg/1)

i

or GAM 72

5
{
!
!
)
3

Base of Aguifer

!
5017 g
_F . {
1O Base o Aqunf‘cizr‘
) i
1 O 1 .' 1
= O c5 ’ 50

Nitrdta COHC(thr‘Q‘tion (mg/ ‘)

i

SAMDLING DEPTH (rmetres)

150 A
200 T Base of Aquifer
)
i ]
250 5 25 50

]
0

i

Hel®)

SAMPLING DEDTH (matres)

Nitreae Concertrotion (mg/\)

MAC35

-4

-

Baisc of Aguifer

) z5 56
Nitrate _Cor-ncczh_tr*o\lion (Mg l)

SAMPLING DEPTH (me tres)

O ©)
CAR IO ]/ CARII
50 1 , 50 7
! ~~
' ]
i V]
| L
-~
V]
, 3
100 I 1 10O 1
1 N
o
W
D
]
150 1 Z 150 A
|
Q
E_ .
q
| Bacse of Agquifer " _
200 2007 Base of Aguifer
j - T
‘ b
i
f,
1 J o 1

Nitrate Concem'tr*olion(ﬁ'hq/l)
: i

1
{
J
}

50
Nitrete Concentration (mg/!)

FiG L

DEPARTMENT OF MINES — SOUTH AUSTRALIA

SOUTH EAST WATER RESOURCES
- MT GAMBIER AREA INVESTIGATION

- STRATIGRAPHIC BORES
NITRATE CONCENTRATION vs SAMPLING DEPTH

" Director of Mifre:

Chd. AF

HYDROGEOLOGY . Conmihiied 3z8in:Grophicod .
SECTION TOMLZ JDW ‘ SI |
pmRrB8 | TA-417
Drg, _tv!_o, R

702122

AT

W5~47) 22



CAROLINE

MINGBOOL

— l‘. — —— ———
VON3d

—— 31H000VHVN

YOUNG

DEPARTMENT OF MINES — SOUTH AUSTRALIA

TG
o -
oto
™~
- <
»w 0 o
w )
x
- 04 "
w - M w
b3 -
(o} - =
J M =
x L o
N -
N
o+ O
||.1
- L —
3
w
Z
z
Q
o
Q
Q-
2
[
@x
[@]
a.
Scale: 125,000

1M-2,70 AlBii

oo&u:ma“w.p_mo;n:. A Date: I May 1973

prn.R®. | Ckd. A | MOUNT GAMBIER AREA _z<_,mm._. IGAT ION Drg. No. :
REGIONAL DISTRIBUTION OF SAMPLE NITRATE . - .

5-R Lerelprp. CONCENTRATIONS, LOCATIONS OF AREAS A&B /57146 Kd | /

/



. ALL SAMPLE TYPES — AREA A 3. ALL SAMPLE TYPES - AREA A

T0

(Closs Interval 25mg/2) : (Class Interval 10 mg/%)
10+ _
$
. §\ «“\
S 3 |
%, N .
3 SO
§ S _ /
R S V)
<
S .
S , / ///
T L] m A / m’ T T T T m // T T T T T T % T
100 200 600 400 500 , 0 . 40 60 80 100
' /_775’/«6’ of Nitrare ' : ' . my/l oF WMNilrate ‘ |
_ : !
|
2. ALL. SAMPLE TYPES — AREA B e " . 4; ALL SAMPLE TYPES — AREA B :
. . : ;

(Class Interval 25mg/f). (Class .Interval 10 mg/¢)

80

40+

ey, f// T,

v ¥ T T 1 T T T T T T T T T T T . X [

MM

Mumber of Somples

Number of Samples
3

LB T L 1 T i ¥ T LA T
100 - 200 300 400 500 0 20 40 60 . 80 <100

Y

(-4

“_‘

mj/l of MNitrate ' my/f o}" /V_#/'m‘e' F/G /3 a _' .
;“ | - 7o . DEPARTMENT OF MINES — SOUTH AUSTRALIA | Scale: Diagram |~

/ : . |Compiled:/oMetrhast T g6UTH EAST WATER -RESOURCES: | Date: 4 feb. w751

, -~ |om.Tye[ckd AF | MOUNT GAMBIER AREA INVESTIGATION [brgno. . ©

| IDLZZ oo |HisTOGRAMS OF NTRATE CONCENTRATIONS, AREAs Ags | /97100 = -}t

7022 IM-2,70 Al811 )



16 . :
' ‘ ‘ : LEGEND
15] . |
Curve No. Population
|.4..' N
; . T Population, Total
-3t ' . '
- ! 2 Samples from bores likely to be
-2t ‘ ' polluted _
ik : 3 Samples from bores not likely to
| ' be polluted
- rop. | 4 Samples from Area A
o9t | 5 Samples from Area B
foo 08 - ’ 6 Samples from‘ Mount Gambier .
. ;_ Metropolitan  Area
07} : .
o6t _ . |
_ ‘ ;
05} ‘ ‘
0-4f _ 3
o-3f 3 6 3
5 ' .
1
o2} 5 ,
o \
J 4 = —
0‘ 0 1 A i 1 ] - [} e
! 2 © 14 6 18 2 22 24 26 28 | 3 : : : | | .
log ' | . FIG. 14~
’ | ';:22005'5“0” DEPARTMENT OF MINES — SOUTH AUSTRALIA | Scale: Didgram
Compiled: - J. D. W. .. SOUTH EAST: WATER  RESOURCES . Date: 4 Feb. 1975 |
— — MOUNT GAMBIER AREA INVESTIGATION ——— :
M TJE [5G | NORMALIZED DISTRIBUTIONS OF SAMPLE | & To
JL - NITRATE  CONCENTRATIONS 75'53

7022 1M-2.70 Al811




100 20 80 70 <0 50 40 30 20 10 -~ 0 A %0
. . o (]

© CALCIUM

—-

10

30 5 40 50
CHLORIDE

i
AS3  QObservation - bore number
/Inaex o Hurrdreds

= BLANCHE s CAROLINE ' 4  GAMBIER
B MACDONNELL ©  MINGBOOL & YOUNG

x BLUE LAKE

Fl6. /5.

Scale:

DEPARTMENT OF MINES — SOUTH AUSTRALIA

Compited./omorerimse . SOUTH EAST WATER RESOURCES
— ——— MOUNT GAMBIER AREA INVESTIGATION
Drn. 2444 | Cid. A% PIPER DIAGRAM

JOUT A rmee. ' — SAMPLES WITH LESS THAN 50mg/l NITRATE:

Date: 3 April 1373

Dre. No. "

75-148

702,22




Composition : number refers to nitrate in mg/3

g 100 90 80 70

CALCIUM |

895
e Hd. of Blanche sample’ 4 Hd of Gambier sample
; FIG: 16
| DEPARTMENT OF MINES — SOUTH AUSTRALIA Scale: |
Compiled: J2Warerhuss  SOUTH EAST WATER RESOURCES  |pate: 3 April” 1973
: 2 -MOUNT GAMBIER AREA INVESTIGATION — -
Drn. au, Ckd. AFE- HUNDREDS OF . BLANCHE AND GAMBIER Drg. No. .

SAMPLES WITH GREATER THAN 50 mg/€ OF NITRATE-

7022,21

< 1M-270 A181t

i

TOlhidHoese | ... . PIPER- DIAGRAM

75149




® Composition : number refers. to nitrate in mg/e

e (Caroline

/ndex 7o Hundreds

a MacDonnell 0. Mingbool a

Young

FIG 17

DEPARTMENT OF MINES — SOUTH AUSTRALIA

Scale:

Compiled:/2 Hatyrhose

CALCIUM . CH\_ORlDE

Dron. 247 | Ckd. A F.

swm‘:i_w

SOUTH EAST WATER RESOURCES

MOUNT GAMBIER AREA INVESTIGATION
HDS. OF CAROLINE, MACDONNELL , MINGBOOL ;& YOUNG
SAMPLES WITH GREATER THAN 50 mq/e OF NITRATE

. PIPER DIAGRA

Date: 3 April 1973

Drg. No.

75 150

7021,22

1IM—-2.70 A1811

|




NITRATLE

I
()
C

migrams /Hire

1930 . 1935 1940 1945 A 1965 1970

Note: Up to 1945 values were reported as. amrmonia, out have been recalculated
as nitrate using T_he Formu\o below.

NO, = \7 NH3 (m m\lhgroms/\\‘rre)

FlG. 18-

:f " DEPARTMENT OF MINES — SOUTH AUSTRALIA ! Ls(ale AS SHOWN

Compizi JOW. T SOUTH EAST WATER RESOURCES - ;Dm 6 APRIL 1973
b 53¢, v AF - MOUNT GAMBIER AREA INVESTIGATION o no

LI  NITRATE CONCENTRATION IN BLUE LAKE WATER ] S1134%
a0-6./2 csssz 102022 . . :




140

/20

AREA B - ALL SAMPLE TYPES

100

o . PHOSPHATE CONTENT OF SAMPLED WATER -
Jorit A .. PH© 0 WA

80 .
g .
K / 2 saAMPLES LIKELY TO BE CONTAMINATED
N eo—/ | '
BN / :
N
L
S /
BN :
4 l/’//' /1‘ i | (77 7 f —=|
ocoor 00/ 02 04 06 08 1-0 12 14 14
mg// of Fhosphore
seq
|
AREA A - ALL SAMPLE TYPES
“ 20—//
Y a - : ‘
\g-' % K BORES IN METROPOLITAN AREA
(‘1 A .
3 / "SAMPLES LIKELY TO BE CONTAMINATED
\§ /0—/ : A - : .
N / /
N :
) /////\
o\ x Z YZZA - | Y72 7]
00! 02 0.4 06 08 10 r2 /-4 _
1ng// Phosphote e e /9
HroRoLaeY DEPARTMENT OF MINES — s§urw AUSTRALIA Scate. Diggram
' CCH’H}{!JS(?JD@/{{)‘.C/howc SOUTH EAST WATER RESOURC ES E;‘Eiiifﬁ“/.? Mc?/’ /?9-7.3
] D oww | Ckd AF MOUNT GAMBIER AREA INVESTIGATION Dig. Mo
S11545

o~ 702122




() SAMPLES LIKELY T0 BE CONTAMINATED — TOTAL AREA
(2) SAMPLES NOT LIKELY TO BE CONTAMINATED - TOTAL AREA

777 HD. OF YOUNG ‘ o . HD. OF YOUNb
40— , < 4 - 20 A ,
N\N\\Y HD. OF MINGBOOL - | 4 ' ANNNN\Y HD. OF MINGBOOL
1-—-- Appearance of hisfogram  with a -——- Appearance of ;msrogram with

36 ds.of Young & Minghoo! omitted ' : s Hdls. of Young & Minghoo! omitted
2 !
g E |
S v !
o 20 ; 10 !

c_-J -7 _ | ‘
| | ~ P

| : 2 -

0 | T \\Rl \ 1 T T T T |. : ! 0 T ///// T T T T - T ‘|

0 | 2 3 4 5 ¢ 7 . 0 0 | 2 3 4 5 ¢ 1 8 9 0 I

: - Dissoed Oxygen (mg/e) .. ‘ : Dissolved Oxygen (mg/t) ' i
| FI6.20

g%?gﬁomsv DEPARTMENT OF MINES — SOUTH AUSTRALIA ! Scale:
‘Compiled!ibWoterbone  SOUTH  EAST' WATER  RESOURCES |Date: 30 APRIL '3
T b Gk AE W GAMBER AREA  MHESTIGATION romey '
oA, VSSOVED ORVGEN CONTENT OF Sweb wwR . /5147

‘702]22 IM-2,70 #1811




V)V)
g2
S s
E
O
TS
g £
E

]
o
\.
s €
S
[=x N0
>
S =
T T
L2 9 .
£ \
= 3
< h
&

=

o
=|.

4
Chemical Oxygen Demand (gm/é)

SOUAA.. . VSSOVED OXYGEN v CHEMICAL OXYGEN DEMAND

) ) - Q
RIETEE BRYIT I3 VRN ST EP T SRS "o~ ¢
g Seeqe eg o -é
& P 5 s T 3 S°
(a/5w) uabhxg panossig
FIG 21
HYDROGEOLOGY .
SECTI.ON , DEII?ARTN-\_ENT -OF- M!FiES -— S?UTH AUSTRALIA Scale: ' -
Compited: JD.Weterhause SOUTH EAST = WATER  RESOURCES .  Date: 30 APRIL 73
Oro DIM ! Cid AE MT GAMBIER  AREA  INVESTIGATION Core Ne '

SI1344

b o T2

ez 021,21




{
;\?
w
Y
~J <
AP |

4

ONMdS HOV3E

J«z!vm.f; ] AVE  ABIAQDSIO
. T

17/ 18+20/ 21

TIINNOG DY 1H0d

50000

LT

0 ToNgds. 1
—T L MvYd 3MEYID sk o /J

e

73— 436
Kd 14/15+

BN LNIOd NIFHQ
\\u;../),

SAGNOd 3JINNINVOIDId T T / , - LNIOE H3ONYT

¥ o b —
BN & . - —
@ R , . ) Y - A¥E HOOOOR
i

8 JUNE 1973

4

.

™

SCALE
DATE
DRG, MO,

~ AVE NmOWE. [ g

. L

SOUTH AUSTRALIA

SOUTH EAST WATER RESOURCES-
INVE STIGATION

SURVEY AREAS AND SAMPLE POINTS

TJE

: , NEE o)
AU A S e® : o - 3FTUN

COMPILED
D

JDW.
DRN.
CK

) S e .~ sanod SNIM3-

Lad
N 3
bl o w
\ z < »
H ) == -
‘ L . * M sv® | __ L b w S
@ S 1 - S |Sl<a b |E3
B , % qo w m Ll
i - - o . . M f V . . ) oo . i ! . . . T (4]
WN@ . { Do o ¢ & B ’ “ J . : K V : ! B N M D.
} . ; : ® ¢z ® 82 . : : . . . . : N s A ; A .
. s . . ; € - . : . o . ! i : ' ' : et ol Ll . i
m 2
. - b ‘ , CHIOHMNIS .o <« N =z E 4
- - . - ; ﬂ o : ; ; > -
, M bz® , S, . givaNnaTiv e S | o o o 2 0|2 5
—-® | oo v : B U ! N L O — o
A . _ , o T S S ] g 3 &
\ ; w/ = 2|9 ©
. . S - A z i)
| ) S | | REE 8
o \ : 418 £ 5
) E w ' g O O O 0l
\ ,w \ - : o |zu| g
’ i « . : i 2
H );4 M\\ « i wv % \~ MN - w.M fw, |
) : ) | 4 ) ‘ ‘ 0% 3@
: e . I R oH® - s4d m2 2Z
o . : ! Qo 4 3288 233
g ! i cFggd <93
: » L e ) . . B L N ) 8 m 35 a -
G : . : L L @, ® : m,&Hm 858 l
S A o T W ¥ f ” EITE a@m
gD M 9 .‘ | STTIANNOJ OVIN woghk 503 s
e ’ o o . ) - ; o o , o i ‘ . e Eugs NAQ b
| S =® S 855 58y W
R | a 22® W SeE8 3328 20
: . i 2® H W U %Fﬁm Smdjam (ORTE
‘ R X : v , \ 0o© 2w 7 wh . 4
W . ‘, . : Foael T5< = =
: - M cz® : | B%%T 0gdcx X2
o ,. 533E 33§92 oo
. . WH ) o : 2222 SYasza e )
V £
. e ! &
N . w Q~‘ gl RPN <
I T e M " '
| 0z® o & <
‘ S m @ 4
. N Radatt 4 - . .
” ok . a 0 o
, F L® : a Y o u 2 L
; m . , 21® ©c o ° & s —
i . | : w ¥ o a “
o u® S ) | : o oo =z %z o« @
L - . . * z W g . 2 >
‘ 5. NOLIAVOLT s L fs}) @ ) i H“M w s d m W_L...
. P w.@V oy , b nue ANVHIS, L W o = W z z L
B L ) L gc ® o 3 z S 5 < M -
A , ; T . K zZ % Y 5
) £S Dy ! - 2®. , I 2w d L0 —
: ¢ - c1® S « o4 F L oW
m\ . | . g0 @ Do o W
e er i L L
- o ) e it - i \ MY 3N FLLN \ ‘ ~ 4 T
: o m | S | i Y T 25 | %
o g, v3yv . [ 3
‘ " " b
R : | : < - —
f - w_ ma ho -
t <.~ - ‘ - | /,” H

e s ¢ e ¥ ot & e & oo v\t oo a4 .

NODBS

SN
NN

TN

CTHWMYS 1c® |
‘34VLS ,

29

v Do T IMOHE 7 - - *a
y FgWYD s e

’V " N = LNOOW . -
b v fﬂ,

cL®

i

et

.MO,Mm...G.

Lo

N

i

AYOLOVA V3Id~ P ‘ - e . o B L,
/Al 10id s « - F. g A

e

~ vdvN3d

’

N

R

TR N Ny

4

‘mmvw. ST ch.‘
_ 7% oniyds
om'ém%dwmzu.ﬁi

e 8@ o
CEUoNIggs o (
3noNnaEna® ‘

: Wiim b e o

i

A s e, S WSS T o g e

g 4 g s 4 o

-

et e

I
!
|
i
1
. |
i i e e

,/uﬁ i msstdos g i

%

72307

W od FA TR L0 g p s f oy



	Report Book 75/82 - The Hydrogeology of the Mount Gambier Area - South Eastern South Australia - 15 July 1975
	Contents
	Plates
	Appendix A - Discussion of Cable Tool Drill Sampling and Interpretation
	Appendix B - Summary of Investigations
	Appendix C - Water Sampling and Analysis Methods
	Appendix D - Glossary of Terms
	Appendix E - Selected Geological Logs
	Appendix F - Daily Rainfall Figures - Mount Gambier Aerodrome - Data from the Bureau of Meterology Adelaide - 1972
	Appendix G - Water Analyses
	Appendix H - Whole Rock Analyses - Gambier Limestone
	Appendix I - Sample Mass Balance Determination
	Appendix J - Special Analyses
	Appendix K - Bacteriological Analyses
	Figures
	Map


