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REPORT ON INVESTIGATION OF THE 7

COASTAL BALINK ZONE IN THE
8T, »_BUCKLAND A,
0 \IDE_PLAINS

ABSTRACT

Drilling to leocate a salt~-fresh interface within the
upper Tertiary marime aquifer of the merthem Adelaide plains
has revealed the existence of a body ef highly saline water,
esverlying and truncatimg the low salinity water. The ealine
vater s contained in a much less permeable facies of Pliecene
sedimentation, and it 4is censidered that the facies change has
impesed a permeadbility barrier, restricting the flushing out
of the saline waters by lov salinity recharge waters. The
saline water is therefore "fessil", and not the ingressien of
ssawater under the influence ef heavy withdrawals further
inland, Provided the permeadility barrier is centinuous,
the upper aquifer is pretected frem saline ingressien, which
will enly oseur in the cutlets fer the pressurs waters.
Further testing te prove the centinuity ef the barrier, and
to discover possible eutlet menes is recommended,

I, _INTRODUCTION

The pressure waters 9f the Northern Adelaids Plains
are contained in two uin agquifers within the Tertiary marine
sediments, the upper cemprising Pliecene sands and Miecene
limesatones, tlio liwor cemprising Miecene limestones., Separating
the twe aquifers is a NMicesne marine clay band, sufficiemntly
impermeable te act as an aguiciude. In seme areas the twe
aquifers centain water eof essentially similar salinity, whereas
in others quite marked salinity veriatiems socur.

A previous investigatien had revealed that the comtrast
betwesn the groundwaters eof the two aguiflers is greatest in the
coastal areas, vhere the upper aquifer centains water ef very high
salinity whilst lew salinity water oceurs in the lewer aguifer,

A short distance inland, lew salinity water which is extensively
used for market garden irrigation sccurs im the upper squifer,
there being apparently a rnpid transitien from the highly saline
water,

The occurrence of the highly saline water was censidersd
t¢ present a aorzoui threat te the good gquality greundwater

of the upper aquifer, DBecause ef localised high withdirawals,
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particularly im the Waterlies Cormer and Virginia arsas, therse

is a lovwering of the piezssmetric surface causing a reversal of the
natural hydrmilia gradient, The directien of groundwater movement
being reverssd, the salime water weuld move inland and contaminate
the existing lev salinity €roundwaters,

It was assumed that tho_ highly saline water im the
coastal areas wvas either connate water or the ingression of sea-
wvater, meving imland under the influence at" ‘the heavy susmer
vithdravals. In either case it was assumed that to the east of
the highly saline water there would be & xone where the salt and
freah water were in hydrestatic cqutlibriuj. with the farmation
otf an mﬁrﬁnm between the twe waters. These interfaces have
bcvm discovered in ethprbeountrtos vhere similar hydrelagical
cenditions ocour, and considerable research has been dene,
pnrticulariy in chi United States and Israo;..lTho.intovfhcol
mv--.ug-t-d have eften been well defimed, and Flv;y. with the
heavier saline vater toeing out bemeath the fresh. |

The positien ef the mfoéflc. is a rotloatimi of the
hydrostatic balance between the saline and fresh waters, and
variatien in the head of either will cause the interface to move
inte the area ef reduced pstential, until hydrestatic balance is
reastered, Con-oqu.ntli. sbservation ef an interface will raveal
thi'otfbat of everpumping of an aquifer, and porniy an assessment
of the dangers of saline ingression. »

- Seasonal movement of an interface is quite nermal in
mquifers that are d-v-lopo&. the interface moving inland in the
summer at times of high withdrawal, and retreating in the winter
months as the aquifers are recharged., Hewever, if the summer
advance is greater than the winter retreat, it is ebvieusly an
indication that mere water is being withdrawn than can be replaced

by natural recharge precesses,
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To assess this -:I.tution 1:1 the western margins ¢f thc

northern Adelaide Plains it was recommended that a tcsti.ng

. programme be m-tigntcd teo determine the location and bchlviaur of

an interface in the upper aguifer, initielly im the 3¢, Xilda area,
and later in other c.tt?ml areas adjacent to senes ef high with-
drawal. (Status Repert, Salime Ingressien, Nerthern Adelaide
Plains. 11.12,1961),

A series eof specially censtructed observatien boko-
was recemmended, and appreval was mtge! for the eointruetion
of. 84x bores at an estimated cest eof £L7,500

Construstien of the heles commenced in Septembsr, 1962,

_BORE _CONSTRUCTIC SANPL ED
The erigimal estimate fer the pregramme of six test
holes allewed for the use of a retary plant -te drill the upper
200 feet of each hele, the remainder to be cempleted by nermal
percussien metheds, In an fnvestigatien of this type 1t is
obvieus that with the exception ef the Mtial‘hiic in an area,
the lecations of the follewing heles enmo& be ferecast, as they
will depend upon the imfermatien sbtained frem tl;n ‘first,
Consesgquently the use of twe drilling pl&at--t‘or the preject
would have necessitated the retary plsnt standing idle after
drilling the upper pertieén ef the hele, until the informatien
obtained frem the remainder of the helés determined the locatien
ef the next hele, | |
The Failing W.V.1 which was used fer ths rotary drilling
could net be spared feor such a pretracted peried because of other
commitments, and was used enly twice, ence at St, Kilda, and ence
in the Buckland Park area. The remaining two heles ef the
programme vere comstructed with a poimnicn plant. Cemments on

tho advantages and diuadmtagoo of beth rotary and percussien

" methods will be made at a later stage in the ‘r-purtf.



A total of four heles were drilled, three j.n the
St, Kilda area, and ene in the Buckland Park area, Sampling
procedures adopted in the investigatien were as follews.

Sediment samples were oebtained at imtervals of five feet or at
change in strata, and in Bere 5,V,D, 3 in the St. Kilda Area,
centinueus tube samples were taken im the unconsolidated material,
Water samples were taken at intervals eof 10 feet threughout the
aquifers, with the casing as clése te the bottom of the hele

as practicable, A ssall czoogrie -ubi-rtibxt pump was lewered
into the bore, and the bere pumped to ebtain each sample, Z:h:u
has beenn foumd te previde more relisble infermation on salinity
variations than the methed of bnil_m previeusly adopted,

If an interface had been located it was intended that
,p-rfoutod'plnue casing be insorted te straddle it, and
fluctuations ef the interface measured, A recording r.cﬁ.-tivi.ty
probe was develeped by the Gesphysical Sectien for this purpese,

The locatiens of test heles are shown on the attached
plans, and detailed bere logs and mantor onin_itioi appended
te the report, To dht;hwwuh the beres from pr.ov:lous ebservation
beres, sach bers was given the prefix S.W.D,, (Saline Vater

Detectien).

IXY, GEOLOGY

Three separate ages of material were oncmmt"qr.d in
the testing programme. These are in decreasing chrenclogiecal
esrder, Plcaneoeqno te Recent, Pliecens, and lowver to middle
Niecene, Stratigraphic beundaries were determined on beth
sedimentary and palasentelegical evidence, and tho' co=-pperatien
of the ﬁuduntology B-atioﬁ is 'mtofun.y aoknavlodgtd.

ledat to Recent

With the exception of a thin cover of Recent te present
day seils, and some Recent estuarine and marine sediments in the
coastal area, the sediments iam thie ;livtsion are of Pleistocens

age, with a total thickness eof appreximately 200 feet, The
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upper portien is cempesed of a series of fan delta and valley
fleor depssita, cuu:litins essentially of red-brewn variegated
clays and sandy clays, with lenticular sand and gravel bands. The
clays are mainly of fresh-water origin, altheugh seme brackish
water fauna are feumd in the western limits of the area tested.

The lewer portieon of the sequence consists of a series
of yellew fine grained clayey sheet -indo. " The erigin of the
sands is net clear, dnt .thcfy could have resulted frem the rewerk-
ing of Pliocens dunes, as uthough non fessilifereus, eoccasional
small carbenate fragments are encountersd, and the grain sise of
the sands is similar to these of aeslian erigin. In some areas
the yellew sands merge inte the underlying Pliecens marine sands
with enly a celour change and the appearance of fauna te indicate
the transitien, Im the twe areas tested, the sands thim tewards
the ioat. and appear te be absent in the coastal areas,

At the base of the Pleistecene sequence is a discen- |
tinuous band of cearse grained sand, eften glaucenitic, This
sand is mest stremngly developed in the victnity of Boxre 8,V,D, i.
St. Xilda, and is here capped with a dense sandy limestone, The
sand appears to be of marine origin, and being cenfined teo the
westera nr‘m‘ of the coeastal plains probably represeonts a

. ddmited Pleistecene marine phase of sedimentation, Al thoeugh -

limited in extent it dees have significance as an aquifer in some
areas,
Eilecene (Drv Cresk Sands). ,
These are a series of marine sediments deposited in an
spineritic eaviremment of stable shelf asssciation, They censist
ssaentially ef silicecus and marly sands, o’nmion&.‘;ly consolidated,
with irregular cearse shell herisens, The thickness varies as
thay rest en the #reded upper surface ef the underlying Miocene
limestenes, but in general the sequence thickens and deepens
from the Virginia area te the south and seuth-west, ferming a
wvedgo shaped depesit, the northefn limits of which are shown en

the attached plan.
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They are appreximately 50 feet thick in the Waterloo
Corner ares, and 90 feet at St, Kilda and Buckland Park., At
Virginia, which is close te the northern limits of these
sediments, they are either absent or represented by a thin bed
of reworked Miscene material cemtaining Plisceme fauna,

A facies changs sceurs within these sediments, the
essentially silioiouo sands of the Waterles Corner area beceming
finer grained and marly in the ceastal areas, The change in
facies, wvhich has an {mpertant bearing on groundwater salinities,
is apparently imdicative ef the deepsr water --dﬁ.-mtu'y uwiron-
ment :l.n these areas, the ehcn.teal and bieloegic factors eof
dopesit:lon increasing as the physical facters decresse with
distance from the eld Pliccens shorelime. The finer grained
Tfacies sverliaps the silicesus facies in some areas, indicating
miner depositional savironment changes during the Pliecene,
prebably caunsed by sustatic variatien during udmntat:lon;

‘ The tep eof the niquomo is marked by a ducontzn_mm
band of carbemaceous clay, A dense limestone occurs in some aress.
Thase tv§ features, which are of leosl hydrelegical significanse,
indicate that the marine sedimsnts were expesed at the clese of
the Pliecens and prier to the depesitien of the overlying
Pleistocene ssdiments, and that limited paralic cenditions
prevailed, particularly im the presant day coastal areas,

Lewer te Niddle Miccene (Port Willumga Peds)

‘nzia- conaist of a series of buff to grasy fins grained

saxdy limestoness, deposited im the shallew waters of a stable

shelf associmtien, The upper surface ef the limestene ie irregular,

apparently due te eresien prier te and dm.-:.ng the deposition of
the overliying Pliecene, In seme areas the top of the limeatones
have been recemented, forming a dease hard capping to the undere

lying sefter varieties.
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At varying depths below the top ¢f the sequence is a
band of blue-grey silty and slightly fossilifersus clay. The
bed is of varying thickness, but rarely exceeds 25 feet, and is
the aquiclude separating the uppex amd j.uur pressurs water
aquifers., It is well defined in the Waterloe Corner and St,
Kilda areas, but is less defined and pessidbly discomtinueus in the
Buckland Paxk area. It is one of the few marker herizons ocourr-
ing in the Tertiary sediments and indicates miner flexuring

within the Miocene.

v RHYD D C TION OF SALINITY 20

The testing pregramme revealed that a different set of
conditions te those envisaged at the commencement of the
investigation prevail, The salt-fresh interface was net encounte
sred, and an unexpscted situation was revealed, with highly saline
water overlying .ntcr of lew salinity, This apparently anemaleus
condition was enceuntered in beth the $t, XKilda and Buckland Park
areas, but because eof variatisns at each site, the arsas will be
discussed separately,

¥aterise Cerper - St, Kilde

Three test bDores were constructed on this sectien line,

.Pores S .W.,D, 1, 5.W.D, 2, and 35.¥.D, 3, and the infermation

collated with existing beres at 8t, Kildas and Waterleo Cerner,

In Bore S,W,D, 1 saline water was encountered threugheut
the upper aguifer, altheough everlain by a thin perched l.w
salinity aquifer at the base of the Pleistecene, This was
essentially similar to conditiens in she B, & ¥V, S, Bere at
St., Kilda, and it was assumed that saline ingression had advanced
furthsr esast. Accordingly Bore S.,W,D, 2 was constriucted approx-
imately 30 chains east of ﬁoro s§,¥.Db, 1,

Saline wvatsr was sncountered (throa@out the Pliocene
sediments, but immediately below a band of dense limestone at
the tep of Miecene ssdiments relatively leoew salinity water
occurred, and centinued te the base of the upper aguifer, i.s. to
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the dblue~grey e;c‘y. The denae nﬁ.-t»ne is sufficliently
impervicous te have acted as an aquiclude, and it was assumed
that the ssline~Lresh interface was still farther sast, the
upper agquifer being divided inte twvo aquifers by the limestone
in this srea, Bere 8,¥.D, J was censtructed appreoximately 25
chains te the east of Bere S,.W,D, 2, |

, In Bere S,¥W.D, 3 the upper pertien ef the Pliecene
sesquence contained highly saline water, grester than 28,000 p.p.m.,
(2,000 grains per gallon), whereas in the  remainder of the
upper aguifer low salinity water, 3580 to 870 p.p.m., (40 te 60
grains per gallen) was enceuntered, The transition was sharp,
but ne ebvieus permeability barrier separated the two widely
contrasted salinity zenes, although it was ebaerved that the
saline water was contained in sedimensts which were much less
permeable than these cogtaining the lew salinity water,

The varying salinity zenes, amd the inferred smone
-bound;rto- are choiu on the attached section, It shows that the
saline water overlies the fresh, with the excaptien of the sastern
margins of the saline sone, In this area a noermal type ef saline
fresh interface nrebably occurs within the lower Pleistocene sands,
This has been pestulated on indirect evidence, as ne interface was
snocountersd, but beres te the south and nerth eof the sectien
indicate that thngn is a streng posasibility of a sone of fresh
‘water everlying the salime, |

, The lens of low salinity water sncountered in the
Pleistocens sands in Pere S .W.D, 1 is ef limited extent, apparently
recharged from the ssuth, and pretected from the overlying and
underlying saline waters by the dense limestone capping and
carbenaceous clay base,

Vhen cempleted, sil thres cbssrvation beres wers
adapted for long term ohservation purpeses. B§r0 S.W.D, 1 was
modified to permit a study of the behavieur eof the saline water,
and Beres 5 ,W.D, 2 and S.,¥,D, 3 were medified se that beth the

saline and fresh waters ceuld be ebserved ainultunoously,
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ﬂo‘u_l-r statie water level measurements of both waters is
proposed to cheak en the bohav:l.our of fhc saline water under the
influence of the fluctumting low salinity vater levels.

Yirs

A similar situatien to that ef the $t., Kilda area was
encountered im this sectiem, in that a xene of salime water,
underisin by lew salinity water was detected., With only twe
bores the area cammet bs svaluated as m:.y.. at St, Xilda, imt
-urf:.ciont informatien is available te asseas th- conditions,

In Oh.omttm Borc E, which was cozutruetod duria‘ a
previeus investigatien, it was disceversd that the Pliecene
sediments contained highly salimne water. The underlying Miocene
limestenes contnaud low salinity water, the twe salinity zones
being separated by a 1 feest thick sandy clay aqﬁtcl.ud. at the
base eof tholpl.tounu". The Pliecene j;diuontc appeared to bLe of
-mu#- pPermeability te those containing lew salimity water
farther imland, and it was asssumed that the saline-fresh interface
vas lecated further esst. Therefere Bere S.W.D, 1 Bucklamd Park
was constructed approximately 55 chains out of‘ Bore E in an
attempt to deteot the interface, ' 4

In this bere saline water was emcountered in fho upper
pertion of the Pliccene sadiments , underliain by lew culhl:l.tﬁr Vwator.
Ne obvieus impermeability barrier separates the twe zmenes, but
a8 in the St, Kilda area the salime wvater is contained in the
finer graimed, clayey, and less permeable facies of the Pliscens
sediments. | -

Te check on the saliaity 'mutién- in Bore $.¥.D, 1
Buckland Pirk. the bere was backfilled for a depth of 80 feet,
the casing being withdrawn and the bere backfilled with clay and
cement in 10 feet stages, and further sawples were taken. The
saline-fresh boundary was uof detested du'inc the precess of
backfilling, and as can be seen from the salimities en the attached
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seotion, lower salinities than thoese recerded when the hole was
being censtructed ware ebtained, The resson fer this is net
clear, but 4t 1s theught, that, althsugh esvery prouution vas
taken in the Sackfllim eperations, a cemplete seal was not
ebtained, and when the bore was pumped low salinity water was

drawvn up past the seal,

Y,  __CONCLUSIONS

The teat drilliing in the St, Kilda and Buckland Park
areas has revasled that the Pliecens sedimenta thicken and deepen
in these creas, and that a facies change is assecisated with the
deepening, The silicecus sands ¢ the Waterlee Tormer area
become finer grained with a wmarked ﬁemuo_ in clay and marl
content in the censtal areas, reflecting the changing scd:hni;tary

_envirenment asseciated with the gradual deepening eof the Pliecene

bettom. The tramsitien between the silicecus facies and the
marly facies is relatively sharp, and within the transitien zone
there appsars te be a greater clay content than c&co\mon.v

The facles variatiens withim the ?laoemo have a
resultant effect upon permeabilities, the finer grained marly and
clayey varieties beimg muoh less permeable than the silicesus
sands in the sha‘xlowor pertions ef the basin, The varying
permeabilities within the sediments have a marked effect en
greundvater salinities withim the upper aguifer, the permeable
varietiss centainimg low salinity water, mc:;dly less than
850 p.p.m., (60 grains per gallon), wheress highly saline water
oceurs in the less permeable. . '

This relatienship ecours even ﬁhexi the less permeable
sediments are underliain by the youcnhl-‘ facies, and in these
'caa'on a sone of highl‘y saline water is underlain by :l.m( aalinity

water, the transitiea eceurring within a few feet. iio obvious

a
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impermeability barvier separates the twe salinity zenes, and
ebvicusly the saline water must be centained in sediments vh:l.c’li
are nﬁffieicutiy impermeabls to prevent the downward percolatien
of the heavier saline water under ths influemce of gravity.

Similarly these sediments weuld eppese lateral ground-
water mevement, and uomaquongly the rsplacemant of the high
salinity waters by lew salinity recharge waters wopuld be prevented
or retarded, That some replacement Lhas eccurred is svident in
the differences in salinity within the saline seme, and litheleg-
jcal variatioens within ths Pliecenes C-diunnt- must be such that
all degrees of ﬂ.ﬁ-hin; by the lew salinity water have taken
place, ‘ -

Therefers in the areas tested it is considersd that
the sene of highly saline water is not the result of salime
ingressien, but is due to incemplete flushing of the aguifer by
dow salinity rodhtito water, The westerly migration ef the
recharge waters is arrested by a permeability barrier within
the Pliecene ssdimsnts, and the galine water cemtained within
the fimer graimed and marly facies is either econnate or "fessil"
groumdwater, much older than the present day low salinity waters,
The paralic mature of the .cd&nﬁntuxy envirenment at the clese
of the Pliecens and beginning ef the Pl.iﬂtﬂﬂin.>‘tl‘ would
permit intake of wvarieus quality waters inte the sediments, and
the abnormally high salinities regerded in seme aresas prebdbably
result frem evaperatien during the y-r;od',ef'qxjplur-.

- Instances of greoundwater salinities varyimg with
aquifexr permeabilities have alse ﬁﬁtn recerded in otﬁot areas,
In the Port Gawler area, (Seet. 28, Hundred Pert Cawler) highly
saline water, (500 te 1000 crgii:'por gallon), was enceuntersd in
& very clayey Pliécens fasies, whereas surrounding beres in which
the mermal Pliecene sands were enceuntered centain lew --iinsey ‘
water., In the Leckleys district, a band er lens of saline water
was discovered in & bore on the Kooyenga Gelf 30‘2!0,-thﬁ'll1$p;
water being contained in & clayey facies sandwiched between more

permeable sediments containing lew salinity water, Other
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instances have been found in the Murray Busm.

The eccurrences appear more prenounced in arxeas of
lewer pressurs head, as in aress with greater pressures, appar-
ently similar impermesble sediments have besn em-"plctoly flushed
of original saliine ut;r-. Iri thess cases the restrictions
impesed by the lower permeabilities ars apparently evercome by
the greaater proslﬁrol.

Vhether Pliecene sediments te the west or‘ the saline-
fresh bsundary are all of a similar impervieus mature or wheather
the lew permeability is confined te a limear some of the trans-
itien betwesn the two factes is net known fer auri. bat indica-
tions are that the least permeable material dees occur in the
transitien sone. .

The existence of this permeability barrier will greatly
reduce the danger of widespread lateral oaxj;n;c ingressien in the
coastal ntm:. The restrictions ef groundwater mevement impesed
by the barrier weuld n)piy te the salimne water as well as the
fresh, and consequeatly inland mevement of the saline water will
be peossible enly threugh :ano-‘ of higher permeability within the

.Pliecene sediments.

Thers must be an outlet for the lew til.:lntty waters at

some area in the western margine, otherwise replacement eof the

‘eriginal saline waters weuld not have taken place. Presumably

the eutlets are where higher permsabilities eceur within the
Pliscens sediments, the low salimity waters being diverted at the
permeability barrier te tb...so poiﬁt'. ‘noe‘"niu- of the liack of
aceéessible beres in the area, there is insufficient water level
information te censtruct a detailed plesmometric surface fer the
upper aquifer, but frem the infeimatien available it would appear
that pessible eutlets are to the south ef $t., Kilda. At these
cutlets there weuld be a direct cemnectien between the fresh
water and the sea, and probably alse a salt-fresh interface

reflecting the hydrestatic balance between the twe,
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Rapid saline ingressien weuld only occcur where there
is a diéact connection, and frem the available informatien it
would appear that this is well to the seuth of the honﬂiy
developed areas, Therefore, provided the permeability barrier is
continueus in the coastal area bctvécn Pt, Gnvltr. and St, Kilda,
the encroachment of saline water inte the upper aguifer in the
Waterloe Corner and St, Kilda areas ie not imminent,

However the cemtinuity ef the permeability barrier has
net been -ptnblinhad. and further iﬁv.ltigntiog of the problem
wvill be required before the situstienm can be fully evaluated,

VX RIECO ; ONS
To validate the cenclusions that the areas of high

, withdrawal are pretected fro- saline Mgronlion by a pomoabin.ty
barrier, twe lines ef mvootiution will be nooos-ary. the first

te establish the centinuity of the barrier adjscent to the
heavily developed areas, the second te locate possible eutlet
zones south ef ¥t, Kilda, _

1. The permeability barrier has been established in:enly
twe localities, snd continuity betwesn St, Kilda and Pert Gawler
has yet to be established, This is of the utmest impertamce, as
the dangers eof saline ingression into tho.'v'u'gint-. and Waterleo
Corner areas are 6n.ly reduced if m centinuocus ceastal barrier is
present, |

Testing in at least twe ether localities is recommended;
te reduce the ameunt of interpelatien necessary with the present
available informatien, The tve areas are indicated on the attached

plan (Areas A and A'). and bave boexi locatad appreximately mid-way

‘between existing lines of ebservation bores. The number ef bores

required te establish the saline-fresh water beundary is difficult

to assess, but it is estimated that three beres to a depth of 300
feet would be required in each area, h

N
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Similar drilling and sampling proeodure- to those
adepted in the St., Xilda and Bucklamd Park areas are suggested,
iIn additien, undisturbed sempling techniques should be adopted
wvherever practicable, and laboratery dotcmin-t;luu en the
permeabilities and peresities of the varying sedimentary facies
undertaken, Frem these it may be possible to assess more fally
the pretection effered by the permeability barrier.

A study eof the relationship between the water levels
of the saline and fresh water, similar te that at present being
carried eut in the St, Kilda area, is suggested in boreholes wherse

beth saline and fresh water are encountered in the upper nquifor.

2, The extemsion of the less pouciblc Pliocene facies to
the south of St., Kilda has net been established,. As can be seen
from the ittucho’d plan the pestulated sastern beundary of the mone
of saline water swings sharply te the nouthf-voaﬁ below St, Kilas,
exrossing the nerthern f»orticu of Terrens 'I,alan_d. and extending
acress the northern tip of Le Fevre Peninsula. This boundary hss
been positioned from the infermatien frem only thres beres, all
of which are standard water supply beres, and were net sampled
in the detail of observatien bores, Con-'oqu.ontly the beundary
is interpretive, and th_n origin of the saline water, and the
aquifer characteristics are net kmewn. The salime water could
be of similar origim te that eecurring in the St, Kilda area, or
it ceuld be the seaward baido of udvnneiixg .--lzln. Molnton.

Te assoss the situation a series é'f observation beres
vithin the wupper aquifer is recommended, The area for the series
is indicated em the attached plan, (Area B), It is situated
within the I.C,I, evaporating ponds, and drill sites will be
confined te the western banks of the ponda, A line of beores
commancing at the northern end ef the indicated area and

sxtending south 1. suggested,
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Beres in this area will outlino tno -onﬁhorly cxtonsion
of the Pliecene impermeable ftcaoa, and will alco provide 1nmbtt_
~ation on possible eutlet points for the pressure waters, ;n
additien they will act as outpest eobservation borna ncainst'
‘alin- ingressien ahculd the outlet occur im the area,

A nininun of three 300 feot desp beres will be r-quircd.
and sampling procedures qt-i;ur to tbooc n-nttogod above sheuld bdbe
adepted, | _ ' _ |

The tdsting prograamss outlined above imply thovuan of
pnrgug-ton censtructienal nothodi. Tﬁo use of rotary aothodo'
in this investigatien was net am unqualified -uécc-o. as the twe
1nh.r;nt ﬂiundvuseagaa‘of'rot;rj“drilling. straightmess of hele
and poer sample rotﬁrn vore,,articulné!y spparent. In an area
wvhere no'pr.éi:o lithelegical infermatien is available, and where
significant facies variations may be raprysontod by a few feet of
sediments, the poor qﬁglity'ianyloo-of the rotary..athnd-'d§ net
provide sufficient infermatioen on 11th910¢y. and salinity variations
within an aguifer nrcAaot detected, Vhere long term measurement
is prepeséd, especially where vgtnré of varying initﬁitiou are
being observed, tho'-cchnnical soundness of the bdrn'iﬁ v-ryf
. smportant, and this is difficult te achieve vithau»tho necessary
small 1iuit- with the rneﬂry metheds. Te ebtainm the maximum ameunt
of imnformatien 1» tho testing progt:n-- p-rcu.aion -othad- uro
therefore roeou-qnﬂod. B

. However bescause ef tho»rola£1v§1y lew cest &nd rnpid
censtruction rates ef uncased retary h#lon.iéottryrnithad. csuld
be used to advantage provided electric 1egging, particularly
micro logctng was nvnilnble. This would apply mainly t"
exploratory bores, vhor. ﬁho beres are mot required for lemg term
'absorvnticn..ann provided the legging equipment c;n.bq calibrated
to ensure relimble salinity qct-riinntiona. the mothod weuld be

invaluable,
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x‘" : Similar techniques have beon develepad everseas, and
e it is suggested that the provisien of micre logging equipment

varrants further investigation,

& Sibir

P. G. MILLER
GEOLOGIST

. HYDROLOGY.

PGM:CH ACGK -
4,10,63
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APPENDIX. -

- BORE LOGS AND SALINITIES

St, Kilda ;&rcﬁs Borig' SWD1, SWD2 " and  SwWD3 -

‘.Buckl,-na Park Area: Bore E and SWDL.
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Surface to 168!

- At 20¢

",

"

"

i85°"

i90¢

197

200!
" 205"

211°*

212"

215

4ot

60t

801

100!
129'

1kot

160!

168"

'Peréusl 6# S
. 168¢
175¢

- 1751
- 185"

- 190"
- 197"

-200t

-205¢

- 211"

-‘3121'

j‘,215;

- 2450

DEPARTMENT OF MINES, ADELAIDE

ﬁATEg BORE LOG
Fame: DEPARTMENT OF MINES  Bore 5511;1 No.: '597/63
Address: ST. KILDA \ D.M.: - 2193/61
.Hggdgogz PORT ADELAIDE = ' SECTION: Read Junction N.F,
. - Corner Sect. 316 i
Hiro;'a Boro Ko t S, U D. 1.' : . Dgi;leé: "D.R: PHILLIPS &

St. Kilaa = .~ R, STREMPEL

| Date Driliing goggeec-g: 12.9.1962 Cglnlégedg- 4,12,1962

' LoG -

—t——

Groy—brown. reddish-brown and light groy mottled
vclay. Fraquent pockota lime and shell fragments,

,A. nbovo.

Red-brown, lfght.grcohiehfgrey and grey brown-
uottlod clay. Froquont,anall lino nodulé-.

‘Yollowish-brown. light-grey and reddish-brown -11ty

and sandy clay, Frcquont quartz grit,

" As above.

'Yellowiuh-brown, 1ight groy and reddish-brown sandy

clay., Micaceous,
Ae above,

Lighf brown, 1ight grey and yelloVish—brown sandy
clay. Occasional small shells.

As above, .

es

‘Yollow, fina sand with aome clay.

Travertine 1imeetone. white with some pale green
mottling,

_Pale—groyfto'whito'f;né'snnd.»

‘Off-white fine to coarse grey sand with eccasional

shell fragments and some glauconite (73 grain-
water),

Greeniah—groy and yollowiah-grey oilty and finely
. sandy clay,

ADgrk'grcy-brown carbonacéeus and micaceouns clay.

Pale grey—brown nediuu.grained -lnd'with quartez
grit and occanion&l shell frugment-._' ’

Light greoy tinely eandy marl.

. Llight grey nedium to coar.o grained ‘sand with

occasional shell fraguents, and pocketse of
carbonaceous clay,

Light grey nnndy and .1lty marl vith occasional
#mall shelis, .
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WATER BORE LOG No. s.¥.D, 1
(contd, )

2457 - 260 " Light grey sandy marl to light grey calcaremite
: . . with frequent shells and shell frug-ont-.

260"

266%  Light-grey calcareous sand with very abundunt
: shell fragnanto . , .

266' = 290" Light-grey marly sand with occasional shell
: ' o fragments, and thin hlrd consclidated: liuentone

barl. ‘
- 290' - 306" Yellowish-grey. aandy linestene. Siightly
: ) fossiliferous, . , v :
-.306' - Blue~grey clay,

END OF BORE AT 306°

‘ Ca-igs Dotails .
2&0' of 1%" dia-. pipo. Seated to clif band 200'-205*,

'R.L, top of pipe 122.8.

" WATER CUT E}mnn LEVEL . SUPPLY 1" amaLysis
‘feet below [feet below T :

" surface surface G.,P.H, | How Tested |grs,/gall l»'No.'
1750 oo 8 - - | 75.9 2266/62
265¢ ‘10¢ - - 1 1216,7 2267/62
285t | - - - 1 1800(D.T.)

: 295Y - - - . 1 7200(D.T.)
310¢ - ' - - | 2880(D.T.)
Remarks: .Al;'for,pglaeontoiogibal examination,

Bore legged by:  P,G, Miller

Date: 6.2.1963."



DEPARTMENT OF MINES.

DEPARTMENT OF MINES, ADELAIDE

WATER BORE LOG

Bore Serial Ne,: 612/63

Name:

.Address: ST. KILDA = ' D.M.:  2193/61

Hundred: PORT ADELAIDE' : " Section: Rosd Junction N.I,
S— o : Corner Section 130
Hirer's Baro No.,: S.,W,D, 2, ' -Driller: D, Phillips

‘St, Kilda

Date Drillin;'co-nenced: 2.10 1962 Co-ploteds' 19,11,1962

1?
5

15°*

‘3ovi

35¢

42

55t

70"

90°

95°

1057

1201
135°
150"

| 200°

205°%

210°¢

220% ~

2251

15"

15

- 30°

35!

42

Y
55¢

70*

90':
95¢
i:“105,.
120
1350

150°*

200°

210
220°

2251

2657

LoG
Rcddi-h-brewn slightly clayey’ aand.

Brewn and grey-brown silty olay. Occasional lina
nodules, . . .

Light grey, reddishsbrown ‘and pale brown silty
and sandy clay, Occasional 11-g nodules,

»Groj silty clay with pockets of light greenish-

grey and reddish-brown mottled clny. Occasionnl
lime nedules, :

Light grey and roddish-brown sandy clly vith
frequent. lime nodules,

Grey-brown silsy clay, occasional lime noduleh.

Slightly claycy’coaroo graiaed sand ‘and fine
gravel,

" Red=brown and 1ight-gr¢en1-h grey mottled nandy

clay with frequent quartz - . grains.
. Occasional sntli lino nodules.

Yellowish-brown and 1ight—¢rey mottled silty and
sandy clay with occasional small lime nodules,

Reddish~brown, light grey and yallowish~brovn o
sandy and silty clay, Occanional lime modules,

.Red=broewn and 1light kroeniah grey mottled

sandy clay with frequemt quurtl gravel
. fragments,

. Reddish-~-brown and-light grey sandy ‘clay,

occasienal quarts grit,

'Yellowiah-brown and light-grey slightly clayey

fine sand, becoming coarser grainad with dopth

Lightegrey and yellewish-brown sandy clay,
grading to a clayey fine sand with depth,

Fine yellew sand, slightly clquwith occasienal
small quarts gravel.

Groy—broﬂn fine sund. slightly clayey.
Dark grey carbemacecus sandy clay,

Grey clayey sand, occasional -hell frng--nts.
Calcareous, =

Grey clayey oulcnroeun -nnd, abundnnt 1nrgo
" shell fragments,

APale grey marly fine -and, occasional -holl

fragments, Large shell fragnents 255' - 2654,

| ;:  . . ,: YQ\& ‘.VA
| :.! l  o | \ ¥\

i
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VATER BORE LOG HO 5.W D. 2 8¢, Kildl.

(conta.
265" « 275 Hur& grey sandy limestone, tossilifercus'
275% - 285¢ Grey calcarecus sand with lumps of consclidated
) sandy limestone, -Fossiliferous,
285' « 2007 Light grey sandy limestone, Fosailifercus,
' 290f - 300°%. Pale~brown aindy iimontone;' Fo-siliferous.
300 = 3057 Dark grey sandy clay with pockets of clayey sand,
305t - 327° ‘Grey clay with pockets of dark grey clay and.

o ' frequent lime nodule.. .
327 - 330! Grey elay with patehu- of bryozoal linoatone,‘_
330" - 3ko? Light grey bryosoal line-tono,‘ :

) R -END OF BORE AT 340,
Casing Details S :

264t or B8Y casing, Seitod ‘on hard bar, Slotted,

258'6" of 14" pipe. Sealéd te casing ut'257‘69.'

R.L, tep of caoing 119,1. A

R,L. tep of pipe.  120.0
‘WATER CUT | WATER LEVEL | SUPPLY . ANALYSIS
Feet below | Feet below * : :
——surface | surface _&.p.h, Hov tested _gra.égllll No,

T - | 2 - (p.1.) 1750| w2271
. 225" - - - (p.T.)1900 W2653/6:
2380 - - - (D,T.)1900 W2654/6°
2454 - - - (D.T.)1775 W2655 /6=
2557 - - - (D.T,.)1650> 656/6:
- 265 - - - R025(D.T.) pas37/6=%
275" - - - 117.5 2A58/6%
285" - - - 270.3  MR659/62
298t - - - 303.7 " W266042
330¢* - - - 181,7 - %61/62
Remarks: 200" - 360"£or.Palnoo.
Bere logged byt P.G, Miller | S
: ' ‘ -~ Date: 6.2,1963



DEPARTHENT OF MINES, ADEiAiDE‘

| HATER BORE _10G

Eg'g} DEPARTMENT‘GF MINES '.*'_“ Bore Serial Re,{ 658/63;A 

Address: sT, KILDA S g '," C D.M.s - 2193/61 _ _
’Hn:dtads PORT ADELAIDE ... . Sections Road Junction N.E, .
' T o o " Corner Section 185
szaz_a_ﬁnzn_ﬂna: S,W.B, 3 . Dg;;lef: Q. Phillipa
. St. Kilda

_ Qg;g Qgi;l;ng coﬁnencsd: 7.12 1962 ﬁam leteds 21,12,1962;

o' -

20% - .

4ot -

6ot -

707 o
750 -

115" -

| 130" -

165 «
175 -

T1957 <

200 '_ -

2101 -

222 ~
224t -

2401 «

21t -

2U9 -

o
207

60

7ot

751
100"

st
“133 ‘| L

155;:'

175¢
195¢

200°- .
‘2107

2227

2200
225~ 2kor

241

249t

2510

LOG

Sandy clay,nbundant pocketa lime, Red—brown.‘

Sandy clay. Grey brown and yellow brown
uottlad.-~ﬁccaoiona1 pockets and noduleo of.
lilla. ) * . .

Silty and aandy clay with snall 11no noduleu.
Brown and light greenish-grey mottled. -

;7811ty and sandy clay with small lime nodules.‘ .

Micaceous, Roddish-broun and light greonish-
grey nottled.

,Sandy clay;, Micucoous. 'Yollow-brown agd light

grey mottlod. o
Hedium to ooarae grained clayey aand Bréwn._'

',Silty clay with pockets of. sand. "Micaceous,

Brown, grey and yellow~brown mottled, Occaaion-
- al quartz gravel and lime nodules. ' .

'blayuy medium’ grained sand with accaaional

© quartz grit, - Yellowbbrown.<

Coarsa grained clayey sand with - qnartz grit.A
Brown to yellowish—brown.

'Fine grainad clayey sand to eandy clny.' Pale

grey, reddish«brown and yellov—broun mottled
Occasional qunrtz grnvel.‘

..?ine grained slightly clayey sand. Pale brown.
. Fine siliceous sand, Yellow, becoming orange

with depth,

 Fine silicenus -and. Grey ﬁoxg:éYQbfqvﬁ;
. Fine narzy snnd. Occnsional sheil‘fragﬁenta.

Grey,

Fine narly éand and -11t,y Moderately abundant

shells and shell fragnanta.
Hard -nndy 11meutono. Felsiliferous.

Fine grained limoy and marly sand and’ silt,
Occasional .helleragmantu. ‘Grey, . ,

. Marly -ilty sand, fr.quent ahell frngments.
.. Grey,

- Very fine gfnined caldareou- sand, slightly marly.

Very occasional shell fragment-. Grey,

" Fine grained marly sand and 811t with frequent

shells and shell’ fragnonts. Very sbundant =
shelle 2&1'&243'

Fine grainad siliceous -and, slightly mnrly.
Vbry abundant shmlls. Pale gTrey.
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WATER BORE LOG NO. S.W,D., 3

6"vcac1ng_ sgnfadﬁat 253'.. Sletted 218! ~ 2287

121.3

.1%"dian. pipe. Sealed to casing at 253';

(eontd,)  8T. KILDA
251" -'253' Hedor&toly hard sandy linoitené. Fossiliferous,

, Grey, o ‘ )
253" = 280' Grey sandy limestone, Soft, Fossiliferous. Grey.
280 - 290" Fossiliferous sandy limestone, TYellewish-grey,
290" - 295* (lay, slightly fossiliferous, Blue grey, '
SR END OF BORE AT 295'.

Casing Details e

R,L, topvbf_ 6" casing
R.L, top of 1}" pipe 124.2
WATER CUT | WATER LEVEL SUPPLY ANALYSIS
Feot helew Feet below : : ' — ; m_
o €.P.h,| low Tested grs./gall. Neo.
20 - - 3650(D.T,) . |w601/63
115 115 - - 1970(D.T.) |W602/63
185 115 - - |=2640¢p.T,) |VW603/63
205 30 - - - - |2400(p.1.) |V604/63
215 30 - - 2700(D.T.) |W605/63
" 225 30 - - 2900(D.T.) |vw606/63
235 30 - - | 2600(p.7.) |W607/63
2 245 - 41,4 W608/63
251 | 53.7 w609/63
265 160.1 w83k /63 -
275 - 63.2 - |W835/63
283 65,4 V836/63
295 58,7 ¥837/63

Remarks s '200?_- 295’ for Palieontblogical examination,

- Dore logged by: P.G, Miller

Date: 6,2,1963



DEPARTMENT OF MINES, ADELAIDE

VATER BORE LOG

Name: . DEPARTMENT OF MINES re Serial We.: PD 606/62
Address: BUCKLAND PARK DM, 1651/60
Humdred: PORT ADELAIDE Section: 161
Hirexr's Bers Ne,: E Driller: D, Phillips.
Date Drilling commenced: 1.11,1961 Cempleted: 24,11,1961
. 06 -
0O = U4 Clay o-bankment.
b - 12t Grey silty clly with shell frtgnentn.
12 = 42¢ Grey-blue and greynhrown mottled elny, small
4 ‘ lime nodules,
42 - 60! Bluishegrey yellow brown to brown.tinely sandy
- clay with occasienal shell’ fragments,
60 -~ 70° As above with grit fragments.
70t'- 80° Light brown . cluyoy sand with froqpent quarts
gravel .,
80 « 100t Red-brown and light groonish—grny nettlnd -lightly
: -andy clay. Occasional quarts grit,
100 -~ 105" Reddish-brown clayey sand with abundant rounded
. quartz gravcl frugments,
105 - 138¢ Red~brown md ligbi srocnish—groy mottled clay
' - vith frequent quurtxz grit fragments. _
138¢~ 165* Light grey and light yellowish-grey mottled
o finely sandy clay. Occasional gravel fragments.
165 - 180" Grey and yellow~brown meottled sandy clay,
180 - 205" Light=grey and yellow-grey mottled finely sandy
clay. Micasceous, Small lime nodules.
205 = 210° Grey and yellew mottled finely s-nny clay,
‘ indurated in part. ,
210 - 212! WVhite sugary limestene, - o
212 - 225°¢ Grey sandy limestone, Slightly fossiliferous.
Sugary texture, ) .
225 « 235¢ Graey finoly -nnny limestone,
2935 = 251' Grey sand with large shells,
257 - 271 Grey sandy limestone, possible bryo-oa.
271 - 278°¢ Hard sandy limestene bars with interstitial sefte.

limestone with fregquent shell fragments.

278 - 298' Grey sandy limestone, fossiliferous. Haxrd bar
2921 - 292'6", ‘ S ‘

298 - 299¢ Blue~grey sandy clay with frcqu§n€ -hellufrag-ont-
299 - 310 Grey and yellowish-grey bryosoal limestone,

310 - 320°¢ Dark blue~-grey clay with frequent shell fragments.

320 - 3501 Grey-bryozoal limestene.

END OF BORE AT 350'

‘Casing 274 of 8", 321°% of 6" ho' of 5" 3lotted



VATER BORE LOG Ne. E BUCKLAND PARK -

(conta, ) _ -
WATER CUT  |WATER LEVEL SUPPLY | awavysis
Feet below |Feet below - e —
surface surface g.p.h. How tested grs./gall, l No,
2506 | 161 - - 67084
290 14 - - 2345,5
3c0 . | 1 - - - ATS 152
310. | 45 - - ATS 232
- 320 ‘30 - - ATS 124
. 330 ' 25 - - ATS 81
350 A 9 - - ATS 131
350 " i 1000+ - 555k
] m: All. feor pnlaoonfé;egtegl ‘:axanina‘t'imi S

‘. .Box‘ef-logged bys P,G; Midlex ,



' DEPARTMENT OF uxmss;7aﬁmnaxbm'
 ATER BORE LOG

Name: DEPARTMENT OF MINES ~;> Bore sgr;.; No, : pnféid/és.

Address: BUCKLAND PARK . - D.M.: = - 2193/61 '
Hundred: PORT ADELAIDE ~ -  Section: Roadway,Nerthersn
. ‘ e I , Qs‘, o - corner Sect. 175
' Hirer's Bere Ne.: SWD 1~ = lirillers D,R, Phillips, A,
Bate Drilling c edt ' Completed: 24.1.1963
| | LOG

Surface to 200' drilled with Ratary Plant PR
‘At - 20° ',A".ulny.y uedium grained sand. . Raddinh;brovn;”

kot - 841ty and unoly sandy clay. Reddish-brown, grey
S brewn and grecnish—grey uottled. Pockets ana -
nedul és o!’ l:ine.._;.,. : o o

:60?‘ " As above,.

sot . S4lty clay with pocketl and nodules of iiue.
e Red=-brown, brown and light groenishpgrey
- 7 mottled, :
100t Silty clay. Red—-bmm and 1:lghf: greanuh-grey
L mottlied, - .
1207 . Gritty and -nndy clmy, and elayey aand.f Rcddinh-‘f
S brown, , .
- 1k0? : Silty and finely smdy clay, Reddi;h—brom. sroy—
o " brewn and light grieenish grey mottled,
160t - Sandy clay with frequent quartz gravel. ”Rnddiph- '
. o .. . brewn aad 1ight greoniah—grey mattlad. S S
180 - . As ubovo.' , R
200° - ' As Abevc, vith pock‘t- of medinm grainod -tnd
'Porcu-s:lon Sa.mples.~ R S . | RER.
200' «~ 205 - Fine grained ilightly clayéy sand., Pale yellow
R05Y < 212 h@rd sandy limestone. Offwhite to pale yellow,
212" - 222¢ Fine greined to medium grained slightly clayey
: o ' sand with abundant shells and shall fragnonts.
Pale grey, o

2229. . 252"- .Fine grained clayey nand vith frequnnt lnall -hellc
e " and shell fragments, - Grey.

242 - 252 Snnny limestone and clayey sand with ;bundant shells
CoL R and shell rragnents. Grey. S
252' - 282* _ Sandy 11ne-tcne. Fossiliferous. Grey.

- 2821 - 292' Fine grey sand with lumps of sandy"liuestone._ , :
$ ) : Abundant shells and shell fraguents.. ‘Light grey,

7 292¢ 'w 302' . Sandy limestenn and sand with fraqnant -helxs..'
T Grey. ,
“1302f*7 310*  Fine grained sand with frequent shell- and shell

fragnants. Pnlo gréy.



310°

" WATER BORE LOG WO, SWD 1

BUCKLAND PARK (centd,)

- 3201 Yory fine grained marly and clayny sand,
Fesgiliferous grey,. .
320t - 3a5°¢ As above with bands of blue grey clay., _
3251 - .330* Bryozoal limestone with bands blue grey clay,n
330' - 335°¢ Pine gruinnd‘nnndy limestone., Pale grey.
: Foasilifercus, .
END OF BORE AT 335°
WATER CUT | WATER LEVEL SUPPLY ANALYSIS
Fpet below] Feet below - - r
surface surface g.psh.| How tested grs./esll, VNo,
220 ko - - 878.1 | w2781/62
‘a30t ko - - 450.4 | w2782/62
240" 4o - - | s47y.5 | ways3/62
. 250" 4o - - 700.8 | w278k/62
263" 10 - - 88,5 | wa785/62
270" 10 - - 64,1 | W2786/62
270" 10 - - 52,8 | W695/63
2801 10 - - 52,1. | W696/63
290 10 - - 52.5 | W697/63
300t 10 - - sh,5 | W2800/63
310! 10 - - 55.7 w692/63
320 10 - ‘- 66.2 | W693/63 -
330! ‘10 - - 90.9 | W694/63
SQ-plo- obtainod ihon bore was baokfilled )
‘2bst 9 - e 66.2 | 690/63
255" 9 - - | wus.s | wéeo/6s
265¢ . ‘ 9. - - k5.5 | W688/63
275 9 - - ‘h3.7 | wé87/63
285" 10 - - k1,9 | w686/63
2957 10 - - k6.4 | wes5/63
305° 10 - - - 51,4 | Vé8k/63
315 10 - - 52,6 | W683/63
3251 10 - - 53,9 | w682/63
' ' e
Remarks: All for palaeontelegical examination, -

Bere logged by

Bere backfilled and casing removed,

-

P.G, Miller-

Date’

18.2.1963.
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