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ABSTRACT

- Low lying. tracts of ground lying nsrthwest of the
Chowilla dam site are proposed for use as storage -
evaporation basins for highly saline water prcduced
in small quantities from excavations during construct-
ion of the dam and possibly in larger guantities for
an unspecified period after construction is completed.

The area has been 1nvest1gated by drilling and tren—
ching to establish the geological secuence and to test
the nature and thickness of clays lying close to the
surface of the basins. The present static level of the
groundwater under the general area has aiso been deter-
mined.

Various laboratory tests of the clays have been ini-

tiated and proposals made for further work incliuding field
tests and detailed geological mappinw in key areas.

INTRODUCTION

Tilmy Flat is the name given to the geheral area lying .
to the northwest of the Thowilla dam site., This report covere.thc
initial stages of an infestigation into fhe feasibility of utili—
sing approximately 20 square miles of lew lying.land forfstopage
of highly saline Water pumped from,the.dah site after censtruction:.
and a smaller quantity duriﬁg construction.'

_ The areae likely to Ee flooded were roughly delineated
by the E. & W.S. Department on the basis of the 275ft.feontour as

illustrated in Fig. 1. Or the basis shown, large areas will be



covered by shallow water but several extensive depressions also

ex1st notably one near the western edge where the maximum water

" depth will exc:zed 50ft.

The feas1b111ty of the salt—water storage project de-

rends on g guarantee that no saline waten will return to Chowilla

Reservoir or,; equally important, to the river downstream of the

dam.
1.
2.
3

~ dices are

Two questions are, therefore, of prime 1mportance'—
The éﬁéieacy~of the various strata in preventing leakage
from the saline'ponds at Tilmy Flat either_laterally'
or vertically.
The permeabllities of potential aquifers which may carry
. saline water back to the river valley,
The 1nvest1gat10n, to date, has 1ncluded -
ceee & study of the general stratigraphy under ‘the Tilmy
Flat area, by means of 5 cored percussion holes
totalling L71 feet, .

+ses determination of the static levels of the main
groundwater. table by means of 17 rotary.bores
totalling 1,904 fee |

eooo trenching at 3 key locations to study the strata

in detail down to about 15 feet.

cess collection of samples from tnenehes>and bores for %

laboratory_tests;. |

This report discusses the geology of the area gnd appen-

attached which

.i.. Pecord the participation of the C.S.I.R.O..

...+ Note further work to be done and outline possible
field tests. |

ecee provide notes on cable tool drilling.

'...; provide notes on notary drilling.
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REGIONAL GEOLOGY -

These'notes_have been prepared from stﬁdies of the'reg-
.ional géology made by Dr;fLudbfook (Ref. 1) covering the strati-
graphy to the close of the Tertiary and by J;Bo_Firman (Ref. é)
through the Quaternary Fra to Recent times. - '

Seaimenﬁs at depth in this»paft of the Murray Basin
cbnsiét mainly of maﬁiné maris and>siltstones.(Pata‘Limestone and
Bookpurnong Beds) overlain by estuarine andjlacustrine sands and
silts (Loxton Sands and Parilla Sands). }By the close of the‘Terf
~tiary Era the éea had feéeded from the Murray Basin and a prolon-
ged periocd of weathering'resulted iﬁ a_hard silified cap on the
Tertiary rocks., | _' |

During“the ensuinnguaternary Era sedimentation took
place under fiuvio—lacustrine'conditioﬁs. During part of this
" period a lake covefed thousands of.SQuare miles ih Squth Australia,
Victoria and New South’leés and the Blanchetown Clay'was”deposi—
ted in this enyironment; The sedimentation clbsed,with a drop in
gea level which resulted in the erosion of the original, deeper
valley of the Murray. | | |

. Recent times were marked by-the deposition of wind bloWn
sands, infill‘bf the river valley with sands_and silts to theb
present level and the developmentbof the_present_meander system'
of the river. | |

Littlé structura1 deformation of the Murray Basin has
taken place -and the sédimenté are generally flat lying.

GEOLORY OF TIIMY FIAT

Physiography

The area known as Tilmy Flaﬁ forms part pf the widespreac

Murray Basin plain and, as such, 1aéksAany ma jor relief.
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The géneral pléin 1evei iie§ at about 275 feet,

(E. & W.S, Chowilla Datum) with broad" shallow lows commonly fal-

'ling below‘250 feef and, in one instahcé on Tilmy Flat, below

225feet. - Minor relief. above the plain conéists of east-west trend-

Alng dunes some of,whnch rise to a level above 300feet. |
nght to medium bush cover is widespread, except at

lower elevations where large open areas are common.

_For convenience,'Tilmy Flat_has been subdivided into
five aréas as iilustrated in Figih1. Areas I, II and III éomprise
the low lying areas scheduled for.flooding and Areas IV and v
cover the important bafrier zones'between the sélihe‘ponds and the

Chowilla reservoir.

>Genera1 Stratigraphy.

Tilmy Flat is almost complételj déVOid of naturallexpo-'
‘sures and although much of the early exp onation fdr'calcrete in-
_'volved surface mapplng technlques the current 1nvestigat10n to
date has relled almost entlrely on bores ahd trenches to establish
the geology of -the area.

Deteils of the succession are given in Téble_1, and
Fig. 2 illustrates in diagrammatic form a section across the area.
in a N.W, - S.E. direction. _

Fig. 2 effectiveiy illustrates the lateral variation of
strata particulérly in the Blanchefown‘Clay and Parilla Sand Form-
ations. The formation boundaries arebtentafivé but the overall.
succession is relatively weil_established;

Dfainaqe'
The Tilmy Flat area,.in'common with 1arée areas of the

Murray Basin has no developed dreinage system. Runoff is confined
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TABLE X
GEOLOGIGAL SUUCESSION

~ QUATERNARY

TERTIARY

TILMY FLAT,
AGE FORMATTON OF CLASSIFIGATION DESCRIPTTION MODE OF FORMATION 0CCURRENCE
' THICKNESS :
Recent Dune -Sands | -0- to 30ft. SeWe Fine to medium, red brown -] Wind blown A1l areas but thin and
: ’ sands and calcareous sands rare at lower ele-
e vations
" Surface O to 3ft. SeMe Mainly sends and silts. Some wind blown Mainly covering dep=
Scils - 0ften clayey and limy at but some elements | ressions and areas
lower levels. Fawn and washed in from without dunese
brown. : ' . higher levels,
Pleistocene Zalorete in : G «P.- 'Ball' and sheet calcrete Hardened crust on {Substantial aceas rrov—
BAKARA soil ' and often assocciated with soft locssal silte ed in Sub-Area IV
: ML 1imy silte ' Isolated pockets else~-
‘ where.,
" RLANCHETOWN 0 to 35ft. C.L. Mainly clays anc sandy clays Lacustrine Intersected by all
CLAY "~ and but conteining interbedded bores but may be lo-
n CoHe clayey sands. Extremely cally very thin or
’ disturbed and altered in absent in Sub Area I
places near surface. and IT,
" PARTLLA L0 to 50ft. S.P. Mainly fine to medium clayey | Lacustrine, and Occurs generally at -
SAND : sands but often containing estuarine at deptha
"substantial clay horizons, depthe.
Sands white and fawn, clays
grey—-green,.
LOWER PLIOCENE " LOXTON 1'00f_‘t. “ SePa Sands, coarse grained at top Estugrine Occurs generally at
SAMNDS plus passing down into fine depthe
grained.
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to numerous small'internal.drainage basins.

Runoff has been obserredpin sheet form on the gentle
slopes of the various stb;basins. Water-collects temporarily in
,shallow.ponds.and may occasionally flow over. short distanceskalong
interdune flats. The ponds_normally persist for a few days only
after rain, owing to the high evaporation rates and, in some areas
at least, permeablelconditions in the subsurface materials.

Natural drainage conditions have been modified near
Tilmy, Mannum and Winack dams to induce rapid surface runoff.
'This has produced minor areas of shallow gullJing but erosion has
- not been severe.

Early attention was'drawn to the existence of large
scale cracklng of the surface soils in some areas, often accompan—
'ied by active areas of surface collapse covering many square yards,
0la collapse areas are now represented by irregular depress1ons
with a saucer shaped cross section often up to 3 or u_feet deep.

»These features occur'in a variet& of'topographic-loca—
tions but are most widespread on the lower areas and interdune
flats, They are known'locally as 'crab holes' and appear to have
afflnlties with crabholes and gilgae structures noted elsewhere |
(Ref, 3) in swelling-type clays. 'Piping in highly sodlc clays
used widely for the construction of earth dams (Ref. L) may also
be associated with this phenomenon.

Concern was expressed at an early stage that the 'crab‘
holes! may be active drainage pipes or channels allowing water to
percolate rapidly through'the nnderlying_clays and so, eventually,
to the groundwater., Local reports suggested that surface runoff
drained rapidly and continuously underground, but recent observa-
tions by Mines Department personnel.have:shown that rapid drainage
continues for a short period only. When the immediate subsurface

layers become saturated flooding of the ground surface takes place,
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The recent obserﬁatioﬁs took place following a prolonged
dry period and it seems probable that insufficient water accumula-—
téd to thorooghly wet the soil profilé to depth. Thus, although
the ponds dried out within a few dayé,high evapotranspiration |
- losses may havo‘been a major factor in'addition to percolation to

deeper levels via'pipes in the clays.

Alteration and structure of the Blanchetoun Clay

- The potentisl danger of piping was further reinforced

by the inspection of cores of eariy percussion holes (G.77, 78,
79, 80)., All the holes showed extensive veining of the upper clay
horizons by sand suggesting’thét surface sands have been carried
down into»pre—existing'cracks in. the clay thus providing the en-
vironment for piping to procééd'on:a wide scale under a continuous
head of>wéter. | . |

A trenching programme-was‘undertaken.to examine the oléy
horizons near the surface at three key iocaiioné (Trench 41 in Suo
Area I, Trenches 2 and 3 in Sub Area II). The results of the
trenches are presented in Figs. 3, 4 and 5 respéotivoly. |

In addltlon to a general confirmation of the drllllng
- results the trenches reveal more clearly the shattered nature of
~“the clays.'-The clays appear to have been subjected to a prolonged
and complex period of structural alteratlon brought about by hlgh
differential pressures during drying and wettlng to a con31derab1e',
deptn_ln the olay profile,‘ Thls.process also produced the flat
1ying faults which are illustrated in all three trench sections.
The formation of the majob sand dykes and pockets was controlled
by the oracking of the clays during a dry period,but pressures
generated by swellihg of the clays durihg wet periods may account

for the intimate and random nature of the finer sand veins.
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- Groundwater

Results of drilling to establish the static levels of
the'gfoundwatér table‘ére,given on Fig. 1. The gradient of the
- wateéer table is approximatéiy 1ft. per miie'in a S.W. direction.
Fig, 2 iliustfates the relationship.of the groundwater
with the_broposeq.levels upstfeam and dOwnsfream of the Chowilla
dam. |
Religble salinities of the gréundwater are not available
'buf preliminary analyses confirmedithe éﬁspecfed high valuesi
Dilution of the éroundwater érouhd each bore.resultéd'from the
‘use of water in both percussion and rotary holes and no further

tests are propoéed at present..

Summary of conditions in each sub area

)

Table 2 summarises byFSub Areas the main factors éffectm

ing the success of the salt water disposal project.

Pt ;o -
S - BT AN

EATINER ol e, 2
—-—/ .
¢+ G, T. Roberts _
o o , Assistant Senior Geologist
GTR:CLH _ - ENGINEERING GEOLOGY SECTION
2nd May, 1966, : . o
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Permeable sands lie below the clays.

TABLE IT |
EXPLORATION
AREA  pypg gg%g’ TRENGHES GEOLOGIGAL CONDITIONS SPECTAL PROBLEMS
S;oriie ggg No. 1‘ 'Crab holes', inactive and active present Crucial area for side seepage problems through.'
as around G80 and Trench 4. Also develcped ridge of Bub Area Ve OShortest leakage path
elsewhere in local areas below 250ft. at 250 contour (1.e. 25fc. head) about 4 miles
contour, Blanchetown Glay shattered and
altered to base at 42ft.
Igyr-Storége G87 No. 2 Extensive 'crab holes' in all stages of Meximum head at full flood level about 55feets -
' basin : Noe 3 development below 225 contour. Very Possibility of conditions worse than shovm in
- thin, highly altered clay in Trench 2. Trench 2 i.e. no clay near surface., Lealdng
No thick clay horizons to 400fte. in G87. water may penetrate gquickly to groundwst.r
: ' o tableo
IIT Storage G79 Nil "“1Grab hole! development is widespread but No. special problemse Leakage to groundwater is
: basin ¢88 . intermittent. The drill holes record unlikelye :
-G89 ~ substantial thicknesses of clay, often '
"G93 -at two levels. .
- G9L '
G100 -
. IV Barrier G82 Nil This area includes much of the calcrete resocurce. blore drilling is desirable to prove the continuity
area G83 : Drill hole results show satlsfactony clay of the clay barrier particularly in the saddle
proflles near the surface. between G88 and G83.
v Barrier G77 Nil 'Satisfaétory clay profiles have been proved Gonsiderable doubt remains on the effisacy of this
area G8Yy to exist in all four holes to a reduced barrier to side seepage from Sub Area I. More
G85 level of at least 250 feet. mapping and core drilling is required.
86 . ,
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APPENDIX 1

Participetion of the C.S.I.R.0.

The two divisiqns of the C.S.I.R.0. concerned with

- soils were invited to advise on certain aspects of‘the:projeCt

at Tilmy Flat as a resuit_of’the_conditions found by trenching

" in the Blanchetown Clay in Sub Areas I and II. At this stage

it became clear that a geologioal_appraisal,_howevef intensive,

may be unable to prove the feasibility of using Tilmy Flat for

surface disposal of salt water,

1.

Division of Soils, Adelaide.

Discussions were also held with Dr.'Emmersdn
and as a result duplicaté samples from the three
trenches were submitted to him for laboratory tests.
These tests are now complete and Dr. Emhersoh has
proposed a series of field tests. Detailé of these
are given in.Appendixié.

Division of Soil Mechanics, Melbourne.

Discussions Were-held With Drs. Aitchison and
Woods on Tuesday 2ond March, 1966 and the Tilmy Flat>
area was inspected by aerial reconnaisssnce and on the ‘
ground on Wednesday 23rd March.. |

As a result of this the C.S5.I.R.0. requested a series

" of tests on soil samples from the three trenches and this work

was undertaken by AMDEL. The tests involve considerable labora-

tory work and -full results are not1Yet available.

- The C.S.I.R.0. also made sﬁggestions for field tests -

and these are recorded in Appendix 2.
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 PPENDIX 2

Notes on further exploration and possible field

tests,.

A, Exploration
1 .Geological mebpiug of the river ciiffs elong'
| the'edge of Sub Area V. ‘ |
2. Detalled surface mapping of Sub Area I (and
| pOSSlbly, later; Sub Lrea II) with partlcular |
reference to features affectlng dralnage.
Je Stratlgraphlcal drilllng to elucidate the Jetail-

ed geology of the barrier zone in Sub Area»V,

B.  Field Tests. B
| 1. Permeability tests as.devised by the Division
of Soils C.S,I.R.O; using iarge rihgs set
(a) on;the ground surface.

(b) on the Blanchetown Clay.

.. The Division of Soil Mechanics C.S.I.R.0. sug-
”gested.iarge-scale field permeability tests
..usiﬁg artificial 1agcons; This ideé hasﬁﬁeen~

qmended by the Be & W.S. Dept. #Q utilise
Sub frea I as an experimental area during the

edrly construction phase of the dam.
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APPENDIX 3

Notes on Cable chlggrilllng

Five holes (G77 78 79, 80 and 87) were drilled by
this method The first hole drllled (G78) was abandoned at
Ly feet due to the loss of a sampling tube shoe but the remaining
holes were carried down to_the groundwater table,

Continuous'tube sampling was attempted at each hole,
.Successful.continuous-samples, including sealed tubes at'inter—'
‘vals, were obtained in the Blanchetown ClayS'but results in the =
1oose strata of the Parilla.sands were poor and,.With the
.exception of Bore'GBO, only slush pump samples were obtained.'

The samples ‘were logged on site by the geologlst
using the Unified Soils Class1floation( ). Sealed tube samples
were delivered to the Soils Laboratory of the E. & W S.
Departmentuand the remain,ng eores and-slush samples.stored.at the
Chowilla construction camp. | )

Each of the holes to the groundwater is cased through—
| out., The hole positlon is 1ndicated by a length of white casing
above ground level, The casing iS-capped and marked with the
- hole number, | | | N

A summary of the holes 1s given in Table 3.

o

(1) United States Department of the Interior Earth Manual.
Published 19€ﬂ Denver Colorado.



" TABLE 3

SUMMARY OF CABLF TOOL _HOLES.

: c s  Total | Reduced Level Depth_to Water Reduced :
- Number Start Finish Depth : from ! Static water! Date - Remarks
_ Feet |Surface | Casing | Surface Casing Level _
G77 {18 Jan,1966 {2 Feb, 1966 1&5_ 287.76 | 292.99 124.67 | 129.90 163.1 30 Mar,
G78 |22 Tec.1965 |23 Dec. 1965  uu - - - - - Abandoned
G79 |3 Feb. 1666 |10 Feb, 1966 97 250.96 - 85.1 - 165.,9 30 Mar,
- G80 |10 can,1966 17 Jan. 1966 85 | 2uh.77 | 247.69 - - ? Hole silted
687 (11 I€b.1966 |16 Feb. 1966 100 63.67 | 63.85 161.0 30 Mar,

-1 -

224,02

227,80

" A1l reduced levels referred to E. & W. S. Chowilla

datum,
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APPENDTY u
Notes on nofary DPlllng

Seventeen’holes were drilled with'a Mayhew rotary
machine capable of using compressed air, water or mud to clear the
. hcle of drill cuttings. A L2 inch diameter three-way blade bit
| (Eawthorne Insert) was used throughout for drilling the relative—'
ly soft strata in the Tilmy Flat area°

The procedure adopted was to drill using compressed
air as long as ‘the strata would stand w1thout casing (i.e.
normally well into the Parilla Sands) . During this timeAdrilling
. was. continuous and samples'of'strata chippings blown back up the
hole were.collected‘overteach foot drilled‘and.laid out in
sequence on the ground for.inspection and logging by the
geologist. | | i |
‘ | When the hole showedAsigns of COllapsing‘a switch
was made to mud drilling, This continucd to a depth of 5-10
feet below the expected'Water level, Narrow tubing (11 in 1.D.),
including 10 feet of slotted’ tube at the base, was then inserted,
and the hole wasned out w1th water to clealAany remaining mud at,
or below, the water table.- -

Strata identification nroved difficult during mud
drilling and with the exception of tne first four rotary holes
drilled (G88, 89, 90 and 91)]no logs are given for this phase
of drilling

Bacn hole to the groundwater is marked by a lengtn of
.the tubing painted white above ground level. The tubing is
capped and marked with the hole number. | _:_ ’ S

The position of the-remaining shallow rotary holes
is marked by white painted pickets showing the ‘hole number.

Three.holes may be noted as_unsuccessful (g81, 85 and
90). This method of drilling, when mud is'employed to secure the
walls of the hole, is unsuited to ‘accurate location of ground-
water levels. Thé ultimate failure of the three holes may be.
attributed to non—aVailabilitgr of survey data at the time of -

drilling, .A’summary of thelholes is given in Table L,



TABLE L

SUMMARY OF ROTARY DRILL HOLES

Depth to Water

_Number Staft Finish .gg;ig' Redused Leves . From. Sigigzegatel Date Remarks
i Feet Surface | Casing Surface | Casing Level
, G81VJﬂ9 Mar,1966 | 11 Mar,1966 | *+€0 1327.15 331.15 - - - - %ot,deep enough
382 |10 Mar.1966 | 11 Mar.1966 | L5 | 272.13 | 274.29 | 104.L5 |106.61 | 167.7 30 Mar.
83 |12 Mar.1966 | 12 Mar.1966 | 155 | 267.92 | 269.29 | 102,18 776§l55 165.7 30 Mar,
g8L4 1L Mar.4966 14 Mar.q 966 50 062,04 - - - - - Strata exploration
: . ' ' ’ ‘ ‘ | only, -
\é G85 (16 _1\;Iar'.1v96vé 16 Mar.196€ | L5 | 278.26 | - - - - - fote collapacd at
_'( 'G86-_ 17 Mar.1966 17 Maf;1966 77 30L4.97 - ~ - - - Strata exploration
' . , only. -
a88 |10 Féb,1966 47 Feb.1966 | 110 | 251.02 | 252.14 | 85.81 87.20 165.2 30 Mar.
"mgég 18 Feb,1966 21 Feb.1966 110 261.3{- 263.21 | 97.9° 99.8 163.4L
G90 |22 TEb.1966 | 22 Feb.1966 | 110 | 280.82 - - - - -  Not deep enough
G91 !23 Feb.1966 | <zl Feb.1966 | 154 | 283.23 | 284,73 | 121.66 [123.16 161.6 30 Mar,
G52 i 25 Feb,1966 | 1 Mar.1966 | 150 |293.77 | 295.52 | 133.17 |[13L.92 160.6 30 Mar.
@93 |1 Mar,1966 . & Mar,1956 120 255.29 | 256.81 90,60 g2.12 |  1€4.7 30 Mar,
GoL |3 Mar.1966 Z Mar,1966 | 100 |239.86 |2ui.70 | 71.26 | 73.10 168.6 30 far
G35 L Mar,1966 Q Mar, 1966 { 110 240,26 | 241,67 68,41 69,82 171.8 30 Mar,|
@96 |5 Mar,1966 | £ mar.1966 | 110 | 253.50 | 254.8L | 8u4.66 | 86.00 168.8 30 Mar.
G97 |7 Mar,1966 | 7 Mar,1966 50 1169.83 | 170.83 8.L0 9.40 161.4 30 Mar,
j‘.G100-'17_Mar.1966 17 War 1966 | 52 |25L.00 | = - - - _s§£i§a exploraticn

AN N avale vyotfaoarmoad. @a I 2.
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i Bl & R (Unified So! Clossification, U.SBR, S|SS8IZ | PR FOOT | PENETROMETER
o« @ Em_m Manual 1st, Edition 1963.) 3 H ] I 40 60 80 qul(TonZs pears%. #t]
OUNE SAND, i SAND, poorly graded 4 SN
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1 DEEPENED 70 /160FT] Y -| .| -160ALT
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TYPE OF SAMPLE “ o CONSISTENCY | REL. DENSITY MOISTURE CONTENT ENGINEERING GEOLOGY
- vlYc SECTION
SA 8 — é _ - Liquid Limi
A shoe (5A) 3| GO V5 - Very S0t ) VL — Very Loose b - Liquid Limit DRILL No.AS5 .| LOGGED/RT B/1H
o r (D) B woter | |5 Soh L Loose Pl Plastic Limi TYPE MAYHEW.| DATES rar /65
€ " (SE) ievel, -F «— Firm . C -~ Compoct == Near DRILLEB%W ﬁb DRAWN. BMH
6w (s) tdate? S1. — Sritt B - Dense < Less thon STARD Mor '68 TRACED. T D.S.
Sealed Tube - V.St - Very Stift | VD -~ Very Dense S - Saturated g Greqrer than . D i W
aled Tul “on] er\,\,ccm /s Ve e FINISH// Ma s bdCHECKED IS
Standord Py .
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96 /66 DEPARTMENT OF MINES — SOUTH AUSTRALIA " HOLE G 8 2
SERIAL No. 9. | .o \ < ND. -
prosicr CHOWILLA .DAM . . L0OG OF ROTARY HOLE e
ECTION. . . . . . . . . . .. . :
FeaTURE SALINE. WATER DISPOQSA UNDRED COUNTY . HAMLEY R\ Cosra 27428 reET
tocaTioN TILMY. FLAT AREA . COORDINATES . L R (Sufocd). 272 .13 FEET
- . f L > 0
soiL TYPE By laz SOIL  DESCRIPTION .‘;‘!zolg;rifg FIELD TEST DATA
€| £8132| . GROUP  NAME EUSEEl2 & sLows SOILTEST
GEOLOGICAL DESCRIPTION LBl S0 |%s (Unified Soit Classification. USBR ~ %1 S858]2 5| Per roOT | PENETROMETER
= % © e Earth Manua! Ist. Edition 1963.) 3 “2 vIgE 20 40 €0 80 qul(TonZs pear 5‘3‘ 1Y
7ORSO/L —{ = [s7[saMD poorty groded ex- - : .
o = 1= cess silt Browrm fo reo ¢ | ANAT] |
Lirre 1 St sizes (R ] s brown. - / C| T APRL/EABLE] - |
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o A . MOISTURE CONTENT ENGINEERING GEOLOGY

TYPE OF SAMPLE| 5| Yo CONSISTENCY | REL. DENSITY | » SECTION

A shoe ($4) P71 ﬁ: S| Vs Very Soh | VL Very Loose | H—Humid " Lo Liquid Limi DRILL No.A55 .| LOGGED. 8 M4 .

D ~ (sD) Water . S — Soft L - Loose 0 — Damp PL— Plastic Limit TYPEAMAYHEW | DATE /8 *rim 8|

£ - (SE) level, F —Firm . C -— Compact M —— Moist Z Near DRILLEPP/M#EI: dRAWN, 7.LP.~

G » (SG) 'dotel St. —— Stitt D — Dense W - Wet . Less than * | sTART /0'49}‘1',"66 TRACED. 72 P.

Scaled Tube - V.St — Very Stiff | VD ——Very Dense | 5 .- Soturated = Greater than FINISH /1 Mar 88 creckep TS,
A Shoe =SAL s Wotervvc(fn H — Hard : . << Much less than

Standard  Penc - KXY ) DRG. No.

. | G M} SSI0I g4y
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DEPARTMENT OF MINES —— SOUTH AUSTRALIA v | HOLE
seaL o, 96166 . 3 :
rrosect CHOWILLA . DaM . . LOG OF ROTARY HOLE SHZ‘:’T' ‘G§3'
SECTION .o ; ' .
FEaTURE . SALINE WATER .DISPOSAL, 1 0re0- COUNTY HAMLEY ... RL Cosing 269-29 FeeT
rocaTioN TILMY. FLAT AREA . CO-ORDINATES . : . RL(Sufoce)” 267-92 FEET
SOIL TYPE & v lag SOIL DESCRIPTION . éggség FIELD TEST DATA
o 28|03 GROUP  NAME ] BLOWS SOILTEST -
GEOLOGICAL DESCRIPTION S E é “ 162 ° (unitied Soil Clossitication. USBR, K 6<;3§%__j PER FOOT | PENETROMETER
Z u . . Eorth Manual st Edmorr.\ 1963.) 2 “ o 20 40 €0 80 qu‘(Tonzs p63' S% ft
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& T = oT== 0-5m.m. Grey green \R
3 - E=—|CL N -
N 30 == N
e N - -l -
= N - .
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Standard  Pene- :' '.'
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May 65

Woter .
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(date)

Casing .

CONSISTENCY

REL. DENSITY MOISTURE CONTENT
VS. — Very Soft | VL — Very Loose- | H —Humid LL— Liquid Limit
S — Soft L —- Loose * .| D--—-Damp _PL= Plastic Limit
F - Firm . C -~ Compact I M — Moist <> Near
St - Stitf D — Dense W Wet . < Less than .
V.St~ Very Stiff | VD=2 vcry’Dense S — Saturated = Greoter than
H —- Hard << “Much iess than

ENGINEERING * GEOLOGY
SECTION

DRILL No. 155 .
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START 12 Mar. é6

LOGGED. BM .

DRAWN . BM H
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| FiNISH 12 Mar 84

cHeckep DIK
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96 | /6 6. DEPARTMENT OF MINES QOUTH AUSTRALIA e - HOLE " 68 4 :
SERIAL No. ~ e T e ] ) e B
sroscr CHOWILLA DAM . . LOG.OF _ROTARY. HOLE . N T e o
SECTION . ' — T —
reaATuRE SALINE. WATER . DISPOSAEUNDRED ) COUNTY HAMLEY <. Ri.Casing (Not Cased) FEET.
LocaTioN TILMY. FLAT AREA . CO-ORDINATES - o o R (surec). 262-4 . FEET
= T : ML Ct FIELD ‘TEST. DATA
soIL TypE E g ga‘ SOIL DESCRIPTIO.N‘- »ggng-;_.:,;,
. 'y z 8 og .~ GROUP NAME. . _,5_-;5,,-‘& 28| - BLOWS ».“son.TEST )
_ GEOLOGICAL DESCRIPTION = G5| " (Unified Soit Glassification. USBR. . L E g% Z ;| :PER -FOOT:  [PENETROMETER! -
3 85 {°% “Eorth.Monual I, Edition 1963 1 '$ n 182 50 4 &0 - qU(Tor\zs per s 1
7‘0P._50/L ] o= 50nd ercess 3//7‘ fme L N S Bt R ) e
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L Quortzr , Sub- - 1= L . o siZe . Grey:*
[ /vundea( ‘ green wu‘/7 red mo#-w; :
LD ; g 11y
CLAYSO/L, /ow p/qsf/c,f_)/ g
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TYPE OF SAMPLE] = CONSISTENCY | REL. DENSITY - MOISTURE CONTENT o :»::ENGiNEERiNG GEOLOGY
6| Be 2 : L - S S SECTION L. -
A, shoe (SA) S S| vs.—ver ot [ VL —Very Loose | H—- Fiimid . LL."L'“““’ Limit | . DRILL No/55 *.| LOGGED 8.7k
D » (50) Water $ - Soft L-—toose .. |'DeDamp -t PL- "'°s“‘.L,".“f'-- < | TYPE A2AYHEW, DATEL L10r. S8
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;ERML . 96|/.6.6.4 | DEPARTMENT OF MINES — SOUTH AUSTRALIA . ' HOLE
PROJECT CHOWILLA . DAM. . L0G OF ROTARY HOLE ; Ho. ,Gés,

 ag SECTION. . . . . . . . SHEET |
reaTure SALINE. WATER DISPOSAL | oeeo COUNTY. H

AML.E:Y. . . . .. RL Casing -~ — FEET
ocation TILMY | FLAT AREA  cooroNaTes . . . . .. . .. . . .. R (Surfoce)” 276-26 FEET
- . | 1 v
SOIL TYPE Ely |ag SOIL  DESCRIPTION glz,g,i’?_)g “FIELD TEST DATA
. . . £_| & 32 GROUP NAME sizplleg BLOWS SOIL TEST
GEOLOGICAL DESCRIPTION 4 Bl 27185 (Unitied Soit Classitication. U.S.B.R. k 36§Z_, PER FOOT | PENETROMETER
: o < o Earth Manual !st. Edition 1963.) gl“z 8‘&" 20 40 60 80 qul(Tonzs pe_; s% ]
. . ‘O 0 |GM| GRAVEL ,excess silt, ¢ TAAbS hak el
Lime present as silt ]e% fragments upto 30 mm / _'N_C T é‘ P"{cf‘ B:LE' .
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fragments. TN T | SP SANDA,pIOOf/] graded : 61~/ #
] i,' ‘€oarse grained, size b/ : :
1= Isc\| {7 2mm .207% Gravel, j : :
10— —. \fragments vp fo 10 mm ;
Sond = Pqgle br:o wn /
grains guartz, =|c/ SAND, excess cloy ;
v SUbFOUhded g __:—__-__ .Coarsa gr.a/ned 0.5 f -
» N 11— before. Green grey to| Y
@ 3 -~ - red brown /
2 Y U T SCNCLAYSOIL, Jow plasticity| |/
‘3 N 20~ - 40% sand grains up /
Q% g\z = to 0-5mm.size. Grey| | 1
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ok e S =—|CL|SAMD, excess clay, med] ||
3 X < N =] greined,grains </ mmf U NEINE
Q g Q, == in size ' _ : : - ARl -!-
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= brown, q; N - - :
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") . groined Mainly I mm. v
q N - in size. Red brown.. / i
W2 R o 1- _ . / )
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TYPE OF SAMPLE] | 1| CONSISTENCY | REL. DENSITY MOISTURE CONTENT ENGINEERING GEOLOGY
8| P e , SECTION
A shoe (SA) 8l 8| vs..—very Soft | VL.— Very Loase | H - Humid LL — Liquid Limit
s (SD) Water ,5: S —-Soft L - Loose D -— Damp PL— Plastic Limit DRILLMNO",;SS' LOGGE?};M'H‘.
e w () level, F e Firem e~ Compocr M - Moist 2 Neor TYPE R‘I,‘{ ew | DATE.!7 Mar. 64
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Sealed Tubic - V St Very St /D = Very Den - Saturate reater than ’ -
OAiSh.‘)-:p-S/\E -~ Wmcrw.:czn H . Hard << Much less than F'NISHIAIMH':“CHECKED 9‘6
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SERIAL No. 96|/66 o

rrosecT CHOWILLA DAM..
FEaTURESALINE WATER . DISPOSAL

DEPARTMENT OF MINES — SOUTH -AUSTRALIA

. LOG OF

ROTARY HOLE

SECTION. . . . . . . . ...
HUNDRED COUNTY HAMLEY, .

[ | G8B
SHEET.'. |
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I

tocaTioN TILMY. FILAT. . . - . COORDINATES ... . .- RL(sutace} 25(.02 FEET
— T T 2 -
: oL e Ely lag SOIL  DESCRIPTION ng;-:é © FIELD TEST DATA
£. 1 28182 GROUP NAME ‘ g_,gag " g T TR
GEOLOGICAL DESCRIPTION L E 208 > (Unitied Soil Classification. U.S.8.R. k 6‘38 Z | PeR FOOT PENETROMETE;?
& % 9 ~ Eorth Manuat 1st. Edition 1963.) 3||I 1828|2040 60 80- qu‘(TonZs pearstz t]
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