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REPARTMANT OF LIRS

The Horth sdalaide 'laind has Lecons an groa of
axtansive use of yroumdwatsr fren the underlying dasin sedinnts
which include upper nem-marine s:ands .nd pravels aad degpar
norine licestons and fossiliferous anma aguifarne Tho L draulic
bahaviour of the Dusin is oaxplex, intakae ocdurrin: - rincipally
fron two rivers, low solinity rechurge watsre noving westwsrd
leawing nediun, northemn and scuthoern zonoes of Mighar salinttye.

- in incressing rate of withdrawal his cuuged o dafinilte
dncnm in ths -losonmotwic murfece of the presouro watars from
mmaqnmmehMMmmampmnt in the last
thrnos yeare. Jince plesometric viluss sre approuching, md
senstines texporary felling balow, nsan gaa lovels there is a
poa3ibility that with ths presont rats of inerecsed nwping e
roversal in redient will tend to ;produce :n aaalwud novar:nt
waﬂmmmmmmpmmdwmcwmmw
sguiferes under the Gulfs 4Addlitionally, vinee sreus of low
m inity groundwators amg mush nore hesvily exploited, there
is a prebability of a change in grediamt eausing ingreasion
from neatd, areas which contein relatively saline gromdwatorse
Jata in tnsuffisicnt to glve «u appreximate time prediotion
for thuse evonts at this staga, possibly some yesrs belng
roquired for ths ingression eof Culf watars to hove on cconomie
affects Ingression Irom more scline portions of the busin areo
sonsidaerod to ecnstituto & more immediate bLut loculiszed dmpers
S8ignilicant vertiosl contanination from everlying and ulso
deeper more daline wuters 18 xlso 8 diatinet posaidility.

The £211 in lovels of presaure wator cun be expoetad
to bo scommpaniod Wy further incrsases in gost in drillin;,
pumping aqu:lm:mt and poveRr uSade

In ordar Lo ho adble to advm on the naxime: safe
1214 from vearious p.rts of the Zasin, problems suzpested for
furthor study are discuasade



There hes besn a maried increase in the npwber of -
Pores withdrnqhxg irrigaticn mﬁiwa of sromdwater from the
Horth rdelulds Plains in tho last ten yoors. Subdivision of
. grazing land into mu nnot.mmtu hoo aecdleratad the arilling
rote in the last five yoors and a continuzticn of intensiva
&mmﬁmwmcwbemms . ,

In awum to gmasing, the Torth Adelaide ‘lains am
,tourarmﬁxmm emwsnmdmat mﬁem
‘ m«&amtane«maw,pmmgw. Hinge thoae
lattor pr!.mr,y {nduoiries MM wpon the groundwater resguroes
of the Zagin, mmmw t.maxtmtot thoge rosgurces
is nz:pam. ' '

' &aca@umstMsmttha mmtotaimm
conducted surveys (Wo 1952) snd (Solsmen, uwngablished) o
ntm data on the pature of the Lesin sediments, drilling
conditions and the var:imr guality and h,ymma hohgviowr of
ths mmtem A program of mtuy mmﬁa of mm
lowels in a nunber of abmrvatim voras wes inat:tum in 1955
and this pm has rasontly beon mwaifuﬁ-

The Mmation obtuined hss clready enablod conaider=
able aﬁv&m to be given to 1&5\&:@1@“ and Government Coprlsents
regarcing growmdvater prosocts, fmmediato snd leng torm, snd
exposted arilling senditions in partienlur mwes. The Dopartment
has alse acted on this infemation $a msking a press releuse
woaning ‘tho gmeral wbué of areaa doubtful for lon; tere good
ngamn guslity watar,

Despite the presas relsouse, lesturss to locnl ngpicnlmnl
bm'a&us and any erel and written edvices and discusnlons with
lund owners, the preblans of the srenudwiter resvurces aro
gonsrally poerly understood by the vublic, znd oome hnmrom
nisconceptiens existe Thero is, fox u:mla. & wid.mpma balier’
evon expressed by & boring cantreetor, thas the source of the
cromdwator 13 Gulf water, desalted in 1ts movenont through



the wm.

Although siill further work is m:mm bafore a )
cogprohonsive roport oan be comploted, it i3 mm@a that
cortain frots about the response of the greundwater to heavy

pmw o8 well as soma mwm, oomlwsim and ™
aticna showld m be set rorthe This is ammprmm since the
writer hos racontly transfarred to othor work sf'ter = lemg
usocelation with thoe North Adel: ide Pliins Dasine

7The area mm&.. shotut AT squere niloa, 1o bounded
on the cast by & foulted oontuct with the aneiont | rwembrian
rocks of the Adelside 1M1ls which czp be inforred to unierlis
the Tusin Gedimonts om the domn threw side to the woste The
thickness of tho overlyin: sediments has not besn satisfectorily
neasured by doring but is know: te o pamnsrally in excoss of
50C fte, probably more of tho ondar of 1500 £t. and deeper
in places. altheuch the Resin sediments continus to ths
north ond south, for this discussiss the southorn linit is taken
as the contimuation to the sast of the boundary batween Lie
Fundreds of Port idsluide and Yetalo and the nortlwen by an
oast-west 1ine Just north of Two vollce These bowndaries are
naturel in that M@wnl&niw eromdwators, it i‘og' genaral
irrigation, ocour to tho north cad south of these 1imitse
.Jthough no Wle data 4 availadlo, the Casin sadimants can
confidantly be inferred to continus ‘wastwsrd under the Gulfe
A hydrmaulic or alastic contact with Culf waters i inlicoted
by the aympathotie movenuni o water levels in bveorss o t1dal
fluctuations. This tidsl res onise hus beon meausured LY
sutomatic rocordars installed in beres in the westarn suburbs
of the ‘stropolitan srea of idelaide. Such Aydreulic ar olastie
connestion ean bo ansumcd te continue northward in parts of the



‘ The Basin sadinents include varieus murins, lagoonsd
and tervestrial depesits.  mardne sundy limestene persists
t.hrmt moat of the srau und 15 ths most important souifere
Its surface variss in depth from shout 150 Tte near mnbm
Lo about 15C ft. near Two Tallse '1‘1. 1inastone in not gverywhore
unifors in ehaructar snd in semo sreas contafns intorbodled
aanda, Bllta and olayse (n tha onstarn odgo of the bunin nowr
. Cawler, t!w linastens teuds to ive way to fine sands. |
Insufficient borea have z}fmatrat&d throu@ thiz lirestone to
goncrelly define its lover lmﬂn md the daopar sedimonts
which underlis it, dut on presont ovidacon, these doopor aadlnmt‘
pay be f£ine graingd and difficult to exploit 28 an aquifere

Fine murine sands, containing shell teds, which coowr
above the limestaons in southarn portm of tho Bres, Torn the
important aguifor in the uterloe Comer srea, ths wadorlying
lincstons being more salines These samds wodgo out south of
virginiae | B ' y |
The terrcsirizl sodinents which overlic the m:rine beds

alresdy dlscussed, vary consilorsbly l.terally and with dopth
and slthongh gamerally elay aye Bund :nd gravel Leds reguontly
ccours Thage irregular afien lmticular coaraer beds somotinaes
act a3 aguifors for m:.gmum suppliss near the iivars,

partleularly in ths ingle Vils, Heldvar end, in part, the
Virginils aress. |

The aguifers of the Besin ure then not homogenoous
isotrepic or in all reg;octs continuovse This is purticulurly
truo of ths mon-nardne sand and gravel beda‘wm agquicludes vary
in their oapacity to zot 28 a barrler te the vortical and laterel
movonent of greundwator fron ene aguifor to wnother, The undor=



| | e
| lying narim a;mifam? nlthouszh comtinuous over large areas,
«1lgo vary from area toc cresn in their capaclity to a.uw tho
randy mnt of @m@atw. In the nlidle ind wostem |
sortions of the Bueln iho aquicludes hotweon the maring and
non=-norine aqwm act as effectlive senln, maintaining waters
in the marfne squifers under presours and preventing intake
froz ahallow or surfuce suppliss. liowover, theoe impornedble
olayey eonfining w&a m not continucus necr the eastarn margin

* the Dasing end hsm intele of catalment wators to the despor
aguifors ogowrs in the viginitly of the outflow of the Guwler
:nd Lattle Para iverse |

%quiélm botvean tho uorner and lowor marine aguifers

ape apparently sufficiantly effostive to meparuta watars of
cifferant onlinltica mm nornal wnmm gradicnt conditions.
In the aterloo Cornor ape: good gquality irrigation water in
Yliocene sands is seperated £rom mere saline doaper waters by &
‘fairly thin cloy aguiclude whiok in places muy be divesntinucus.
_m& diccontipnity in ths oley senl mey allow nixing to coewr
‘bom:nthtmwimauifm glving rise to z msll area of
mmmwmmmmmmmmmr vatar sxlindty
plane

Appendad plam (w and P) show ayproxinate

_ Bewndarias of several Sclinity scnos for doth tarrestrial :nd
marine aguiforn. cmnic}.ambie worticoal vuriztion in aalt

content ocours within the upncry non~aardne s uwlfsrs znd henee
tho plan for these shallowor growdwetors 1s generallized to show
the overall pattarn of sult c:cntmt: vary ahullow of'ten highly
salino witers in aaall sunply are not gonorully wsad wi datitie
Thore are also fniications of vardation of wuter quility vith
dopth within one ar other of the marine ajuiferce . conaidarable
variation of thls type i3 apporent in some of $he fow bLores whieh
are sanpled ot vordous dopths, sueh as the dizubeth Cwel 'ucmu‘).
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Tha anisotropie nature of ihe layered sedimants nmay
wldenr Mﬁi&l novenont of rocharge waters along t(he more
parmeable horizens und Jifferent wetors may ocour 89, arctod by
wouk wmnﬂy barric roe

The general p ttern of distiibution of wrem
wality doep mmzm ia cloar. m axonin:tion of salinity
plong it 18 apparent that these deop sroundwaters would be
Senorally saline if it wore not for intuke of rmmeff waters
‘from the Gawler and Little 'ors “ivers. For the deoper
groundwvaters ths intake is in tho vicinity of tho ivors in the
aastern pqﬂ'tim of the Iusin vhere pmabia émnm oceur to
' considerable depthe The lov salinity rechargs wutors have a
frashening effect in their novomsnt weatword through the

wmmmgmmtmmm@usmg_mxww N
thewot. Wmttemmummmmmv
to the .idver Toreans and Utwrt Kiver ss shown on 1achalsine
plans yrevieusly prepured (iilos, 1952)e |

A zene sbeut nidway betwsen the ‘ivers which includss
amithfleld, ilizsbeth, ‘ourffeld mnd Dirck is not in the puih
of the mevenent of the dulk of ths rochargs wators .nd hange
contains higher salinity deep proundwatsrse This shadow
zone of po@ar guality waters narrows to the wost and in the
vieintty of the ort . ukofield Road tho good cuality watars
appesr te male oontacte |

The sslinisy z;atﬁm in 22 =ateorloo Lorner ared,
houvaver, 13 canplox. “fé;'hm hachurod on the plan (apymidix F)
the tpper ahelly sand marine ajuifer centains sbeus 67 grain voter
in contrust to the underlying swndy limcotone whose wator is ovar
100 graine por gnllone 7he Sequrranca of norv saline water in
tho dooper a.wifor n:y he conszidered as on oxtonsion of the nore
saline sone in the irck arez.  If so, the overlying, probdabdbly
nore parmesdle almllymdwmmmwmw the lataral
aprecd of tha froshsr intuke waters which are leczlly sealed off
fron the limestonc uguifer by ilmpormmeadblo clayne
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To the nerth of the hasghurod aroa thore is o ocourre
anco of nors salins water in the aholly aund aquifore Hare
nixing of the watars of the twem:lm aguifore may ooy
through o discontinuous cluy aculclude us previoualy ouggesteds
N Insufficiont data s availablo to approximate ground-
wator velocities in the various squifers and sPeas of the Basine
In general the velocity 1s droctly proportienal to tha pormeab=
11ity and hydreulic gradient and inverssely preportionsl te |
poreaity. i:ith the presant progromme of water leovol nmoagsuremsnts
, i;wd gradiont determinutions in ¢ numbder of diregtions ghould be
voosibles Considering only deta readlly at hand an oust-west
nectuwral gredient of chout 1 in OC0 is sstimuted, Ho porosity &
pornosbility determinations huve boen made. Sinco such
piremeters vowld be expocted to bo subjoet to ocnoidernble
varietion from area to m& md since thamtm.-al grodiant nay
be sevorely distorted near creas of heavy pumping the ostimation

of wvolouity is considered to be o matter for further inveatig-
atione '

Buitable bores for periodic mesourenant are not
plentiful throughout the whole aves, Dany oxisting hores being
oither inaccessible or mermully pumping through mwh of tho yoare
Hoasuraemsnts frem a mubor of early obeervation boares were
ourtailed for these reasons but additionsl bores have bean added
 from time to time and a large nmubor have recantly been inoluded

in thas ebssrvation progremnc. ’
 8twdy of wator level madings fron oone of the sarly
sntablished observation tores (Appendix D) clourly shows that
there are seasonal mininum valusa corrosponding to ary months
of heavy purping in Boverbor, Doeasber, Jonvary and fobrusxry and
sessonnl naxianu mcomm’mdme: to tha wetter goelor
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nonths of Junas, July, ~ugust and Septembor when mping 18
onalle
Tha umatahidh tho maximsm and mininum veluss QooME

in usrmtbmvmamgummtyot the
chaervatdon peint o BOUTORS of intake und to concentrations

of pumping doress For individual veares trm is & wariutien |
fron yoar to your in the valuos of the nmoxime and mindna and the
tines that they cooure This varfation 1s I to yearly |
| dairferenees in reinfall shich influence both pumping requiremonts
und rocharge conditiende Thero 13, however » noticealls em-an
trend, partioularly awamtmmzamfwymora'

- progreasive loweying of thwse naxims and ninine cloo the

diffaronces betwesn tho nuxime and minims oro tending to increascs
The higher rainfcll of last vinter has resulted in "
ammmdwwmmucutwlm.betmm
the provieus yoare water lgvels were significuntly highor avan
Ain *mwwmoum the aame time inis‘ss. Thit cuch
recovary can still oocur 13 wmmmna in that it sugyestis
thet intakp during « wot mw ean sumtamtiulls‘ re;lace tho
watar vithdrawn e atm during the pwing sguoone This
1z further bomse sut by the fact thst the d4fferencss in muxima
.04 ninfns is inoressing and it would appesr 13kely lhud heevy
withdrawal, lowering the mwlml'* in the intake zonc, would
amble incrsascd intake during the m:’my sesaom provided
m“ﬁcimt runol? weter i availidle.
The regponse of ths sutar lwvels to cdfferoal
weathor eanditiong, vhich effeel both ”?W and um. ahould
eontinue to be atuldled and By dii‘famt varintions to the
goneral pattern cen bo expectode It is the weitor's opinion
that the 314:ntly fuproved position fren luast yoar's s.-ood
rainfall 19 only a teaporary intarruption to the progressive
Jearly <degline in water lovels and th.t even vith fairly corplete
wintePr recovery the pumping ssascsn nininmum osn ba exrected to
sontinus to decline. inloss setucl withdrawal deorecues or a
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succesaion of very wet yoaro tokes plaos it is unlikely
thut rosteration to the high hesds reparted to axist 10 and
20 yeurs ago will take pliocs Tho prodability of furthor dssling
is inoreassd by recsnt :und proposed raserveirs on %4 Louth «nd
Littlo Pura Riverse

It sheuld bo stressed that evon with cosplote winter
recovery, incressed pumpege will result in an increesed drop
in the nintmus sumscr levolse |

A number of landhelders werc viaited snd oaked to
report on the behaviour of water levels in their bares, In
'nost oascs these bores wers not acecsaibls for cbaervations cnd .
only indirect ovidence was obtoinsble. Instances of replacenent
of contrifugsl pumps by deep bowe puMps and extonsions to pusp
coluans ars takan s indications of a doolino in water lovolas.
during the pumping sesscne Brief case histeriss of untor lowel
varistions in & mumber of bores is sppended (ippendix i)

| The data ebtuined largely oconfirms tho evidence frem
tho obsarvation bares but 2lse ahows that the Iluctuationa vary
with lecation, mwlminlmummwpmmadmt-
mi.o.dmmhymuncm&ent,traamwhem
mmmmm:ummzmwmmm

The paneral yiescuatrie surfoce tends te bo ro-

established through the wintar nonths of relatively Jittde
pumpings. This peried of "regt” in alse onc of intuks 4o sround-
water storege in the oastem partion of the Zesin vhich provides
additional heede It would appour, frea the feirly rapid recovery
or partial recovery of water lovels that the oossaticn of
ptmping 18 quiokly followed by lecal readjuatnent of distertad
gradiants to tho more ststic over «ll piecsemetyrdc surfaces. A
progressive yeerly defigisnay tn roceverys howaver, indicstos a
natnaﬂydmtcnutmmmcmdawwmm umstm
water lml mmntu and m;meaa dnta mmn thics non-
balanggs




‘ Tha 4dscline in mtér lovels hog alrsady ‘md .thc""
folloving offscts in considersdle aronai=

l. Abandomaont of lrrigeticn sml ctook feaecnng fran tho

natural m of horese .

2+ ZReplacomant ozf mtﬂto&&l and eommreusor Humme hy

’ moTe oxnonalve deen bore turbirs tumnse

3« Highar nower costae
_ If tho dvop in the plogcnetivia m zzbm'.m bogone

mft&ctmﬂy largae t!m ranwin“ adverse results oould be

. axpavted tt oqMRT -
e hm.mm compatition Sep & 13 mu:ble mts‘.. 1unde
holdewrs vying mh. s=m snothad L4 dganening b ! lomﬂxxe
yE3 wiith gonzaquant incraesel Faping 2033 "hix hos a.‘l.uuay
 ssowrred %o oa azprocdablc mxtont In oewe aPMade

% Ingresaion of zava sxline watars fao aress luos heovily |
pirrgeet, :m ke ol aad m 2oy auller te m«aﬁwr.

3o ladg ot sory af the aiadile praporétos ef the aguifers

with ﬁomm:& parnanont Sauigs o Lhe walar hsavdng cupacity of
a3 solmomise ‘

The mt&muw s greandautord by paline ingressions
13 imowm io .‘mm ocourivd. tyurasws in Dasing having analogus
fostures $o the idelalde iluiws Fasine 245udise of cuoh
ingression following « fall in tho ylecemetric surface have been
aeamm in nsny yublicaum alﬂﬁﬂmnm {25 30 70 3¢ 10, 11y 13,
1) m it ia apparent th .t suline ecntaminastian &5 a conac uence
of changes in the pressure balinoe of sualine and froeh waters
giving rise te latera) displagement snd also the vertieal
novancnt betwoon aqmm. the latter ecouwrring porticulamly
in tha vicinity of dorehwlos,



"in importsnt comporison of druwdown veluas of the
pressure groundwuters ean be mads with Teapoct to the mean sos
lovel slong the osast. 4 cempirison uaing the modmum dramiben
and minimma recovory readings in obesrvation vores in 1959=1960
with the msan sea leval 13 chorm approxiastely in Tedle I. -

T theso beres mmnmmapmzmmxwam
gea levele - ' .

Mtzmal beres have not boen read for a sufficlently
long period to onsble ssasonal vorintions to bs dotormined. The
following data is, m. of Antereste |

"wanee o .
Lol Xi
Obexrvation Dere Lavol of Kuximum \ Date
Designation fall
s — ' . ; o . —

MP3076B 35 abowo Nedele #.reh 1959
PAXSS 13 o = | Saybe 1959
PAGY B '.’a“. Wl w | Fobe 1960
Fo28 4 below ¥ - . Jane 1960
PA320 L Jon. 1960
I’Mm o o 16 - " . | Jane 1960

Previous @amtim by the cen=es over o long poried
of time indicats that tho watar lovala in bores, PAlG7, IG26
and PG153 442 not urcvim!y approuch meuan seax levele |
It is spparent from Choervation Sere Dats that in the westamn

partions of the Busin thers f5 2 anell overcll pressure gredient
fron Be 10 o in the marine sguiferc which oproscs the ingrossion
of scline waters inlind from the Gulf into the “freah” watar
a.uifers of tho Dusine 7hare is evidenocs that this prossure
gmaimt is temporerily reversed dquring peak ypumping noriods

for some of the cheervitlion teress This revercol is more marked
vhen the greater specific gsravity of selt wn::éx' ovor sou water

1s considered, the Jifforcuce badng sbout 1 in 4Ce For aumple
a permesdle aifor at 200 Cte sommon to the entry of saline
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o ety i Swmmer Yinimm Levels Date  Vinter ¥oximm Nocovery Laved mu‘_
Brooks A PA 122 9" above “eBeL. - Pebiuiry 1960 25% above Msiele Baptamber 1960
‘Drooks BFAl22  2' " " Januury, 1960 e |  July 1959
irosks € PA 123  10' belew " Jonmary 1959 w oo September 1960
zeBe Fuss M 7569 = 18 bLelew "  Novembsy 1959 ' ¢ I | July 1960
Ceates 1CG 25 40" abeve " | 3&@”‘3%‘ o4 "  July 195
Greyling Mr 3226 17° below UsGele Bovesber 19% T June 1959

Pearaen NP 2271 10" below HeSele Jenuiry 1960 I | July 1959
12" below ¥eBeLe | o - |
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Gulf wator frem the west :nd froah intuks wators fron theeot
could be considsred. Under those conditions on tho freah water
3ide ¢ herd of fresh vator would havs Lo Le Clve or alx feet
ubova meun eea level te bo in o stute of hyircotstdo balanse
ith the GUAL wateres -

Ths voloolity of movement of mmmwum
m;:uaror is &irectly proportionzl to the hyreulls ¢radimt and
the pemnmnty of the sedimenta, Since thc valocity of noye-

gwater in the Dasin 43 probadly soall, laa‘lm
thun 100 £4. par ymr. for nornal grodienta,
reverdils of gradiomt would tend to glve an inaipnifisant amd
temporary esatward shift of the 0aline Oulf watorse If,
ho-overs the declins in the plezcnetric surface should cantinue,
us would eppoar likely frem preecsnt inilcations, the yodnt may
de reachod within evem u faw yuors vhoreby thers is a net
Mwm&m& mmpmlaﬂhymm enstward
mmnt@.alwmruhﬂ iatomm Such ingreszion
wmldmuanlnmdatamalw nt-v'hut would ineroase
mmmwﬂwcmmmmwmmm:m in
tha plozowatrie surface inlend.

mw»ammarrmuofmwmu too
rgoont . feqture to enchle time prodiciiena t.c e madc bult At
would apposr that the effeets of aueh ingroasion ray quide
possibly Leomne econcmically importint within the present -
Sonerution 1f the present rate of increase ia withdywmal from
storage should contimues | |

mﬁwm«td‘m&nﬂa ingression 1o thot which may
be oxpected from mi.m portions ol tho Basin udjacent to wreas
of heavy punping in good quulity water zongee Such more acline
waters are known to axist in ths Mirok~ enfisld~imithfisld=
Zlizoboth area and again in the Two Jolls - Langaroeo rl«is area
&5 shown on mwwwm Rexr both arcas,
but particulorly setthwest from Dirak im the Gaterloo. Cownar
. aren, there 13 a cmm:m of larps producing berai in



the sene of good g@ty wotar shioh i3 in sontyant Lo K
nore saling avess. Sued MTferniisl pmping mast taud io
ootanlish & new snd stocpar hWdroulle swadiont favouring $ha
movetant of mm saline water Lowurd am more heavildy
explolited Mm af lover 34t enntonts Uowenont of tha
M&Mmm of ‘m ena martar of o pdls ravld bo almiflewnd
in ‘thiu arsn where s stsen ﬁ'f?.iiﬁity smilent fron Dhosek Lo
‘atarloo Commer axiste. ~1ihwuch only temta’dvs ovidneo of

. aueh ingesasion is at hund o tendoney far 1t o ocewe 4o an
insvitable consscnonse of the present trend fowind incrersed
withdvawale "f'fecka of imMS.m from tissn orcoa sl ht be
axposted %o be ponsibly n@@ sy Baware Tut o bocons nopaRan
move gnickly, thon thot fpen $he Culf,

Selinc gremiwatern commanly fceuw st shellow. dopth

| throughont ot ef e lnain srass THane vaie are mw«l:{?
cmtained from dormmnrd rsmlg.m by tmsmw:f&u G sl rPe  HIONMG
" ¥nemn 014 Berns ret ze u puenc of intake of thess apparently
sorrosive wrper oslt watars !::; dsepar botter (uulity usenen by
wrne of cemﬁsl holos in tie &ze;iﬁgs The asount of thls fnteke
would ho amwa by aerxt; bares punping from the deoper
seeifora. SMfleedy bores ocorsbructsd vith overciss lLolen
throvst the equicludes muy allor verkiend leniuge Gom the
~eutelde of loovely fitting oasinge Vartieal centamination as
Ma hes beceue wvm and causod the sbhandenment oi’
imcrtmt apoex of orpondwabor usnse w@m‘” Soms such
contaniniticn is wacuoadlenshly occurting to acme pmall extent
’Lmuﬁz-thamm dediaa at the preconl tinee ihere 18 no
eridzse to Indicsle ihal Sida condiiiem aow is soriouss but
wilagd boras ahewiag sigas of such lsukupe are properly soaled
ermiuﬁliuﬁod. ar fasreass ln this type of contamination
w121 docur with tind o8 nofe cusings dsowms eerrodels



«llje

| An sdditional possidle souree of vartical cantamination
iz rm mdarlying nore scline watorse In the .atarleo comw
ore, for exsmple, m rkst curdan qualiw watar is bomgmﬁ
£ron shally ssnds vhich occur from abous 200 $o somenhat ovar
300 fte in depth. Delow those sunds wuter to0o saling Cor
gardening oocwvs in pormeablc sandy limsstanse ° it: deeldining
wator lovols there may bz a temdancy to install dsep boro punps
ab groater depth which may eventually eeuse mixing of t:.60e
mtm threugh any rednts of mk‘nm'm the scometinoe ruthor
thin aguieludss which separatc the squifarde o

'F% bos boon moted thet the deelins in uvater luvel has
nacossi tated fitting pamps to previencly ﬂwing Leres snd
replaoing oenteifugsl pumpe with the moro axpensive docp bove

puamps. With & further £ill in water lovels, pusps will huve te
bo inatslled at grecter deptds if the yisld s to de maintained
snd 4in Bome 0nSes Dores muy have to bo dagpencds Aside freén
thevs additional expendituros thers is ca increnced powor

cost entailod in »wpming aguinst grocter heads feallowing falls
in water lavols. |

One eritarion for detcmi.ninc the "gara: ‘yield” in
studies of the croundwater resourges of Desins i buaod on the
- soonomics of m&ng coots mam.mlnp. Decuuaa of the laek
of dat. uvailshle fraa usare on pumpins echedules wd rates of
withdrewal ond the fact thit moet irrigation bores are inacosss=
ible for msusurepant, tho uns of this eriterien would bo very

- difficult to aply in thio arsas It 18 Imoun, howevor, that

i .mcl:lm in ti:o statie woater lovel and hones the umping lavel
in a bors o say 30 ft. regqires an opprecisble greater pewsr
expenditure, tho amount virying vith the partioulsr gquipment
installod. Followlng from discusson with officers of the
ZaTeledin i’b would tzppuar that suoh coats incwanoes noy slready
ba aignificunt in noma guBcme |



One furthor pessible cdvorse comde uance of falling
wator lovels ghould de conasidared. It iz knosn tiat doth
acuifers and squieludes in banins econtaining preasure wutcrs
hsve «n elestic response to preasurc chzmm(f’) ¥4tk tho relief
of hydraulic pressure within an agnifer, basin aoﬂmnm have
, mmtow mmmmzww
mwmxmmmummmummxmmm “
surfsce loval of the grownd of «o much as ten foote’3®)  Although
perhaps pessible, an expansion of the sedinents with a recovery
of the hydreulic presgure within tlw ajuifar has not becn
cbaerved slsewhoro and a lesm in the speeific capeoity of
the squifer from such memmit in irveparchle
»mtemawmmwwmmrm(m’

MM the mm.zc m deeline whicl in
reflested by the wutor level in doves, haetmiﬂmdtohaw
basn mmumt to cauma azwﬂm comprossion ot the sodiments
in the North idelside Plains, this study has not been sctively

In ordor to proserve and te increase te i mafe muxlmm
mm'smanaammwm\mmtm
and pasture irrigation, eonservatien and intelligsnt usage of
the groundwater rescurces, upon which the ames i{n depandant,
is indicateds Decisions on holpful consarvation nossures in suek
& lxrgs owmplex Ragin require ccnsidersble inowledse and wadere
standing of the probless peculiar to the Fasin, o its tatohment
area ind 1o other areas ueing waters fram 1ts eatclmonte In #n
affert to ebtain a thorough inewledge and undoretonding, a very
_extansive wnd intensive investizatiom sould bo wndartekcne It
beeomos & Aifficult problem to drw tho limits far cuch an
tavestigation which ceuld easfly becomo 86 large s to drain
investigation facilities fron othar impertsnt areas in the State



«lbw
_wh:ah aloo reguire atuay.‘ A dilooussien of vardious pousidlo
‘14nos of investigatien in giwem belowe

. The groatly mmm Ww of water lavel
manurmtmﬂxinmmawﬁmbam the mest usaful
and prootisabla line of Anvestigtion. ixtended puried chesry-
ation should ensblc a pattern of water lavel variation to be
 agterninsd which may assist in nmum at least four mpou-tant

predictions.
| - de qutthmhatwmrormmmm

of saline wator and the nagnitude zmd direction of
sach acvment.

2+ Whother er mot smasa in voing mlawa froa
Jeur to yeure '

3, Whethar or not water lavels are Malling during
the pumying season to nsar the bottom of the aguifare

o to levels too decp for cconamde puping.
Le uhether or not pwmp settings in individual bores

.mmmmwm._

Two linos of otudy are mwtod.
1. w

MMMMWMaWMWiwm
‘mmtumamurpmme sampling fraz a grid of bores
is dsairable eo that any variotions in salt eeatent e be
studieds Crovided suffiocimt porucrngl are avallsble, sueh
sampling sheuld bde reasousdly swmw a8 nunoreun pumping
Loren are gemarally available. lliowevsr ths drdllins of outpost
bores on the extrons westemn pertions of the rlains or An the
aulf itself might de cansidered, uch &rilling is diseussed
later in the roport. Bores ahould be Selected from both marine
aguifors and particul.urly ut sifes zdjecont to the mere naline
zones and noar arsas txr_' bacvy mmpidnice I sueh sitos sre loeated
@ a steop salinity zmd&mt.’ nens scascnul eseillations in
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in vwater quality niy oecure A possidle cxample of this ia
« bore in 3eete 4263, Hde of Yunne Parw whore analyoes hove
voried as followate

18/11/57 ? 20C gratina/galle  Morwood Bagnhow

17/1/60 16440 133/363
1860 168 123504
A8/11/60 A N 1232799

A pregrenms of pariedis snalysss baeksd hy ueotive
‘public comeporation in reparting suspecstod salinity chunges
akould indicats sny significant shift in salimity dewndiries.

cmmzo pmlhimu'r study wap initicted with the
plan of charmeterizing the oliomigal noture of the various grounds
vaters 8o that they could de troated statistically or praphio=
ally, 1% wes w«! timk sueh n mirieal treatmont would enuhle
‘& detter wnderstanding of the movamenl, separation and inteke of
the growndwator. It was alao hoped that sugh churactarization
and study would enedble the wmgofmmmmmmc
mm:-euum of the hiatory of the promdmiors.

Mmmwmmwmwm with
the help of scmputers of the Gaophysieal :octimn, in terus
of reseting values (the reciprocals eof ths squivalant weighte).
By using poroantages of these roacting valuss it weos thon
posaibls to rerresant sach analysis by two peoints, ano ench on
mion and cction tmar;, disgramse In this way many Alfforent
watore ef common depth, ncuifer or loeatieon can ba represented
on sincle dAuTunSe (fx};}p*m a) Analysea £ the date had
not pregresses: suffioicntly te gnadle conclusiens to o drawn,
but ths following seemed o be sucueatods
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- (a) i‘hnam@d of the peinis cn the dlugroms ‘
xltheugh net large suggestsod thut seme possidle choracterizotion
in this marmor was posaiblse |

(b) The density of the polnts appeared to full inte
roups, the significsnce of which hes not boen stuiieds |
| (¢) The marine o nifers wator appours to bg gonarally
richer in ealeimm =nd carbonais loms thun the shallower waterbe
The results secn sufficiontly cncowraging to warrant
furthar studye

Lo ASER DNGEIORY | S
| | There are so many varisbles of unkmown magaitude thad
8 water inventory of the avea 1s Aifficult te apprexinute with
even resscmeble seouredy. . sufficiontly therough mtintim
to saticfacterily determine all mmmﬁmwmtb
ooneidered warrantod at Lhic stage. Hm. pome data in
readily ewvailable and scas helpful Wum«mmm-
ds nads with caree N

le Rumpogs 2uki

The smommt of water pumped for u siven period of tins
Mutmuﬁwyrwium. Thins is true even though
nearly 411 of the bores in ths area have becn resordad tegother
with sone commant en supplye. prmm howaver, 13 not a
static one 28 now bores arc oontinuslly being 4rilled for ‘
different yurposses and sstablished bores chungs in thair funetiem
(and honoe their producticn) or deosme mdandonede By in largo,
logs of pumping retes and tinas are not kept and tus xveregs
withirawel of most of the bores om only roughly be epproxintode
It would seen that the individual co=oporation of lundholders
in providing rumpage data would bde helpful und log forms for
entry of aush data night bo made availuble. |

In ordsr to obtuin same approxinction of withdrewsl
fren proundwater storepe wn ocatinotion of rumping rotos of all
noun funetioning boreo for the yoar 1560 was made by ths writere

Genaidsrabla pawm inferorotation wes rouuirad to ohtalin ¢
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tuta.l pumpie astinate of about o x 1&9 fulde
Additional wator 1s Mt tm storcos from ceme bores

vhich 8till overflev throuzh pu't of thn 'tntur period. Pumpage
frue water heles in tha rtmra io mw BOUCCO of wotor lowee

2e m

Intake for the area muat rmehewxmawm |
quuentitative mtmm can be considereds Frem mﬂ“
almnimitmyhmammtmt of tho intuke inte
mumwmmmnomw«mammu
the two main rivers om to mpmn-. Jinge e murine
mumtmmmmmmmmmm recharge 1s
by way of the overlying non-mrxno sedimanta which are
of . sendy nature aleng nuch of the eastern nurgins. 4 nwher
or W including Spith*s Croek make somo comtribution te
intaks detwesn the rivers. “ho ahanom. oen-aering. aqm'
have  moro extonded intake system whieh, although most setive
‘alens the twe majer rivers would includs inteke fram minor
aveinages on the plains aros whore the shallow cedimints ave
mzmmuy permesble.

Exospt in the oustuemn intoks zoma, sutﬂcmm
eontimmous and thick eluy aqtd,cxnm ccor t0 prevent the
hydreulic contect betwean tho nem-marine and merine s uifores
In same areas irrigatien waters may partly infiltrato end to
seme exton roghargs the chullow groundwaters where water table
conditions axiste |

_ .y atndy to datermine the totsl water inmtory of the
catohment uren wsing upproximations for infiltration, svuporation,
transpiration and rumoff moy involvs too many doubtful porematere
for satisfsotory eppreximations of intske to grountwator
atorage und outflew of surfoes and groudweters. Pefore wutor
is &scharped anto tha pliins it 5 used and roused 28 1t is
pamped from rivers and groundwster soierage fer irrizztion cnd
20 expesed to ropested evaperciion, tronariration und
iariltration.




czoe

It ie¢ conuidered that tho mly aatilfaatm a proach
to juantitative inteks Mtwum,.bz “ aystem of river
gouglings mecasuring the flew into tho Plein avece If posoible
further guuging stations could bo ecnstructod in the lsins
ares oo os to moasure infilirstion 1osse Cuch constructions
would be A1fficult snd exponsivs and further vork would be
ro_uired to detsmmine feusibility snd siting. Tor sites an the
“laing allewanee for rainfall ingldsut to0 the pluins and for
pumping from the twe Rivers would have to be nudee

| At presant iiver gaugings ere inadeguato. (no statiem
13 lcosted on tho Horth . ara River downatreen from the Careesa
Vauey vhich would probzbly d¢ usefule. Alse 3.'.; 15 wnderatood
ﬂmtsmmdm@mwkmmﬂm»m&i’m Reservoire The
applicedility of - the South iera readings to the mmtmnm
.mmmmnmam#mms.aw Se Dapartmont.
Gaugings of tbe Little Fara Siver ave net yot knosm Lut are
hMghly dcurabla. particul.rly in view of the Wsed reaervolir
at the mtim of OGeulld's Creok.

Some estimation of run=gCr from tho amsll druincgos
Machurging ante the rluina ham the two nmain rivere should
be muds - partieul:irly onith's Cresk.

3« Cuitiex

~ Ths bulk of the water lest to the Julf from the “lsine
| area 13 mrmmtarrmmtmnam%tammua. m
propoeed drajnega throuph ths Delivar Troctaent <ewks, however
is sxpocted to disehargo consideruble runcff waters fraa
rainfell ineident to the iloins betvoen the Gewler end Little
Para Rivers The determinction of the tetal surface outflow to
the Gulf weuldd be o valuable contriduticn to the understanding
ot‘»béth surface and groundweier roascurces of the urea snd would
be neceasery to any ocnprehensive programss of water numagsments
This outflow repreassnts o loss of low salinity water, o
comnodity not in over asdbundammce in the arsae



A determination of the oumu or z:x-mmatm' eannot
b :-samuy aatimated ¢t the pressnt time a8 mthar the
vo:tlnl dinengiona or thh water chorncteristios of the marine
aruifers are noune zs.vt‘mttar amauon ot'. this loso may
follow fram a peried of measurement of the increcsed mmbar of
oboorvaticm boress Deep cutpost bores woull be rartleularly
helpful in detérmining preaswre grodients and the thicknosses
of tho deep .aguifare and heaoe mhatms outﬂw.

In gamoral outflow throm tho aqturam can be mectod
to deereuse with £alling water levols and at Mgarm of
puaping, tobcrmmdwith the ixnandmmztaf:anmwr

wators.

mmormmum. »MwwwnuM‘
| w.tm:wmaqwmuwrwamwm
‘of the grewndvatop resouress of the avea dut the obtaindng of
' mwmm,mmnmnmmm-ym
may antall a greater muutm of inveatigetion reccurees M
are availsblo. ' | - -‘ |

The valuo ot tione pmmbm :u maxmm &a tha
M'.lwiag nlat;tmz '
| | R = PIA

Q = viyp |

where 3 is tho guandity of gromdwater flewing through
a oross ceotiom of ths Dagin of ares A with a pernsadility P,
parosity ps hyirsulis gradieat I mad veloeity Ve
svaluation of tho oosfficlent of storegs 15 almost equivalant
in importance to rermechility dotorminations Ths coafficient
is Wammmmmmdrwwmmu storese in
‘respanse to a chorge in hesds Satizfoctery ovaluation of these
factore would faeilitzte determination of ths rate of movenent
of salino wators snd the outflow from the Basine |



1. Maldlum loxia
The mere approved mcthods of permesbility and
costﬁ.cicnt of atorige th are by various risld
puay testeo, amle analyses umf_ wmch hald as mauablc.
Bowaver, it is consideved thut such. pump m are not at
pmmtmnyormmmmmatommuuﬁrm
in the Foxth WPWMWM;W:
. Re mmwuwmmnnesm
aqufnmmtmaaamtmmmmnw.
be mmmmmcmuummm |
not susily wm« aus to cbnma in feeles;. tras would nocess—
itate many upmtc d.goaumtim bafore the pwniw
vmhﬁmcmldhmtm |
| | Ce vmmbmmum'mmm.w ~
diﬁ‘m in the laymd ssdimonts giviag u.lsotroylc behoviowrs .
de mwmmmmmmma
mmmwmmmtwmmmmumm ,
ainuumotmtimmmun@nmd.mc&w |
itating several Boros, e testing prosramo would be costlye
ae Existing bm are not gmnuy sutisfactory
r«mm:m '
{1) mlatpmmohmmumm
. be requireds
(14) Dopths snd aistributien of boree are
 net gengrally suitable.
(131) Desarijtion of the sedimants encountered
' in the bores is often not sufficiently
astatleds
fo Tho upper marine, sndy a uifer, although
nerked by more cloarly defined bomndariom, is slmost clwcys
developed by blowing with cmmad adr whieh nexns that there
malmmmmﬁdmaﬁmmﬂammdwam.
Cansidoredle orror in using such boves in pwmp tasta would do
introduoed, -



-
Dosyite those diffieulties scme fleld pump tests muy
be wmm ‘under narumarly favourable conditiens whers
Othor mothods of Setermining the aguifer churssteristics
ahould e considared in view of the MAfficulty of puwwp tes$
nothods, | |

mxm with Ur. Moos o the CoielalteOe

-wmmmauummpmaummeapmwm

of laboratery poresaity ard nermesdbility testings 12 suitable
nwmmu»mmvwmmvmamm
sufficlently »elisble for this work swen theugh acmpietion
ewipment is sveflable, It i suggested that ia the course
of Departaental @rilling that boring be interupted at tmqr;
#blo depths and that tubo or eore garpling bo widertuksn
tw expavrees 1f sf'fiolkent u-plaa eould 5o be |
obtained rmvm Fq:girmmﬂpmium 1n uwz,:lai.nn and
tasted, the mm datn ngy ¢ive a tmuar pieture nt the
oharaotortatica of the ammifore than o wvary mm mrder of
expmatve pump testa. Fren rwevieus trisl it tould ampess
that the sandy Lmestas aquifer noy be semetines too hard for
tube ssmpling and owring wmld be Pequired, Althonch diffisult,
the shelly mund a.uifer ander amme conditiens mey possibly de
sanpled, but this mould reqgire trial, altheush: mddstumed

samples may not be ebtainshle frem thens emdm, sufficiently
| representative uatarial mey o recovarod g0 thnt by crwmaction
the arder of permesdility oy at locaty tho relatiwve
porneability Lrem are:n tc avnn rmight be dsterminables

ilestric and radicmetric legging mothodas dlacussed
An Deile 1574/55 appeur-to be promising methods for in sitw
porosity determination ss well sa obtaining atratigrachic
~ infomation. Sueh legming is expestad to sive porosity
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informatien for the antire longth of ths hols vhieh nay de
nuch more useful than porosity testso of swmples taken from
arbitrory depths, partiowlariy i‘: mdistuabod saxples are
aifricult to obtain. Geme aprreciation of permesdility may
alse be pessible from these lozging methods. The radiamotrie
logging oan under same circumstancea be done in cased holes.

he Slaatisdiy Study

It in considared pertincnt to  uote from the
tGround=tiater Hydreulies, Part 1, ground-vuter notes of the
n.a.a.s;. pugn 3, a8 follows:

"Por an artasisn aguifer, regardlsss of its attitude,
the water rolessed frem or tokom into atormge, in respnse to
a changs in head, is attriduted sclely to cempressibility of

the aquifor material and of the water."
uwemmlaumuuzmaymmn
hdmm%“ﬁe%&wd‘uﬁaﬂmmﬁfmw
nhuemnvl betwesn eocafriciont of storage and slustioity of
WWMW(” mm:ummawu
M»mmamemmmmmm
Rarging of the Plains snd usefn} data may pessibly bo obtainahle
" by meens € am extension ond refinesent of water lovel |
o m:tw‘u largoly dcpandant upon wutor levals
| in the artesisn aguifer showing  respanss to tidal ond
barenotric flustuation, t1d:l response having elready bom:
'pmum.wmmmm&.mmmmm-'

_&Mvn*

mnsnmumtmmum
Bv-machmwmmmlmlmmbmmm
thnquifer ‘
0= = goryesponding change in stmespdoric ;ressurc.
a,x.ummmdwmngmmatm
Plot of B¥ against Sbe -

be = -*
mn-mwm.mum corrocted for
Qannity,



) 25 |
e mnm betweon tiaml M Wtrlo arricimias '
ma slaptieity of u"lieaim s Milers.
?.s' = » &éé-—
1 .. 0/‘973

Bolie & et
| ;,%/;»

5-30-91'&353 1 =
1 c-//@ 1 0"%5
whore | a&-mnmxuwowmwmm
. skeleton of ths aguifers
/—mmwmmwmew'
(reefproosl of bulk modulus of
. Mﬂ*ﬂ)tv -
- = porosity «F the aquifer
dd mmxumoruwuamum«m
claatznity of °n mm aguirer,
8 = ]/a 9»«/5‘* oy)
where [nm«iﬂcmwmwatn
awmmwm
(624 Wa/et> = 0,0361 1W/tn3)
Inmmetfhon‘um

féy b = 33 x 7St

mmzmwmmmnm

8 = specific yicld = [’ﬂm/ﬂ }:
Amm.u‘ i W
N S 2

 Klsowhore Opecific yicld doterninstions frem elasilelty
stuldy bave compared clopoly with wvuluos obtainod e pumd tuu‘”
It ia constidered that provided suitidle uaai MIBpONSe

B cun be obtainad, that & study of the dbve nature would not de

overly expensive snd woulld be compatible with prosent wator
levol studics. Tha method affors & detoxminatien of apocific
7ield indspendent frem mny pump toats evaluntions whick might
e wndertaken. Porveit; doterminatdons would bo vequired which
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Mmmsumwmmtxomasm
mmmdmnnﬂm

A continuation of the murino aquifers of the Basin
undsr the sea watar of the Gulf must ocoure Usdiments of
unuarnmumhhm'mnwopvm'&amtmmmor
Yorke Peninsuls. Foldlag and fuulting of thews marginal
codimants and eboerved cuterup of aguifer matarial in littoral
sonce of the Qulf strongly suggest that sclim Oulf waters have
‘am. over sume if not large sreas of the Gulf for iafiltratisn
md-percohtm into the marine namtrm m;wnu the
Fluins aress | o
mmmmo.mwwmwumam
mamwmmmmmmqurmnu
mmmmm Mmmw.abuu
up of fyesh intake wuters in the aastern portion of the aguifer
over a leng pariod of time mesulting in a higher besd of
Mnﬁe@a&dannmntwmf':r.v& mmmmh
the Oulf. | |

am‘m'uatmwwwmmutun |
:'mucz-nermmacmanﬁ.um?m
mwmmcmamwtumwmam
«Mummumtuammmmt
of this sone bocamss inportunt. Feithor datarminstion cen be
modo until swoh time os cuitable observaiiens are made on
beres which panctyute or brecimt this contacte The zong of
MMMWWWWMM
mmemﬂwumuumwmza»mmu
,mmmumrummawm The ogsurrence
wmwmmmmmummuut.;amw
indleats such 2 sane Or an anomAlye A reoport of 685 greins
water in Sectisn 251, fld of Tert Gewler is slse wncertais.

'_ Guch esutacts have desn studied in seme detail
m(hm.m)mmmmwmm
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Mtoteewmmmmmhwch way as to
k;iwabulmdhadwith&n&ouqﬁfu,omm-aer@erg
 Relationship. ¢here the oontsct 1s undsrsoing movenent &
mors genersl form of the Ralaticnahip cen be usede
a»h - hg - ﬁ - ) o
Vhere s = sltitude of & polnt on the Creahesslt
 water contents ;

‘B8 = xltitude of the wator level in a well
 £1l10d with salty water of dsncity fo und
torminates at the eontzot at the dopth xe

Bf = cltitude of tho wator level in & bore £illed
with fresh weterof dsweity Pf and alse

o ﬁmmat’m'mﬁsp

Itmmzzmmdmtotmhamuctuw
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@&rilling of ouipest cbeervation beres. Uhroc swoh bores oould
| 1nit1ally be tried, which if at a2l poasihle should be 4rilled
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then they would be walusble &8 warning cutposts
should eneroachment eocure

2¢  If the Baves penstrete the salt-fresh contuet,

© them peredic cbsswwntions could be made to datarmine
the wate of novement of the contact in nocord with
mahmeqmm i‘oaems-mvwx:unh
would de regirod, ona to tie freah and anc to the
#aline regions. |

3. Irmmpmwtutadonlymnnemﬂtmm.

| then this would fmdlocte the dangerous proxinity ef
‘the salt waters to areas of groundwators use and
such bores could bo used in Jetermining the rate snd
direction of movement of the saline waters
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In the first cese discusacd, the only additignal
step to locate the contact would be the drilling of eff-shore
bores, porhups utilizing the end of the breakwater at Outar
Barboure Tho &rilling of off shore bores wnder the aircumstances
doscrived may b censidered prohibitively expensive snd probahly
premature unlsse furthar water laval drepe indicate s sisnificant
mmmumwmpzmumm“o. Howevor the
SmortmotMMhMammtJnfmqmaﬂm.
"mamtnmwmmmwmmmu
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altornetive stespt te cunstruct ocutpost wello at or bBayond
mmmmuaguzwmﬂ(m)
mtaammrmmnmuwuw«ommm.
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conatruction at least on the wastarm linits of the Plains.
e bwn&hamnremtwmdmlnuxng
seismic data so that n!n:tty coefficiets of wave
mmmmumucmmmm
aplied te the :dalalde Tlsins céimeic Survey ae a
2. To detammine tho dapth to bessmant Tock and hance
the thickness of tha Musin on its vestem margine.
e wmmawmm-&m
o eharetoristics of the dssper Hosta Sedimcnts,
mwummummmm Thio ia
perticularly impertant with regard te the aguifere,
the storugs and outflow from which ounmod at
pressnt bo cemputed. l :
he To detemmine the distributddn of verioma salinity
" waters with dmpth, data vhich iz mot ot yresent
. availadle. |
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© of the deepev Dasin sedimnte,
xfmhbmmtozhmncc.ithm
thmmwhfﬂMMowwlmm
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atratigrarhic correlatien, poroaity datermin:tion and
pornsability implications. Code and tude samplos fran such
Arilling would be desirable. It is suggested that tho use of
a rotary plaat bLs seriously cemsidared fron the point of viow
of coat (pesoibly chesper for a 1500 foot hols)e coring of
limestame saples, and faallity for goophysicul testing, down—

hole mmchg Tor velocily mmmnta and inatrmumont logging
‘of the halse Pith a mudded hole & greuter length of unoased
hols oould be left for longer porfeda of time to facilitute

 Prem the Qiscussion of intake it follews that the
~smount mad distribution of yemrdy rwneoff waters is not
N memmtmmtmzommmmwmw
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8inee mns:bln low oalinity woter is not mt

the utmmum of mum to the Gull, bett surtacy
and gromawater Mmh carefully considereds

o mmmwmmmmmmm_
by sufficiant inland ;umping, to arrive at @ hyareatatic
Mzmnarmwmﬂhmturmm xmmmaur
Oulf water. Some net sutflow sheuld, howevar, ocour 2a &
. safoty mergin to mmmkwt ingreaston of suline water
inland along lossl ateey inlund gradiunts townrd rwairdetod
areas of sxsossive yumping. Shert seasonzl pericds of
revorved gradionts of lov magnitude would couse snly amll
oscillztiens of the salino-frosh water cemtagt in the auifere.
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gurfuse waters on the Fluins wowld be &irfiewit te
impound, deailt and intreduss into o marine airers,
partioularly in tho westorn portioms of the plains. Some
dlacussion of utilization of various surface malors in t.ho-
western portion of plaing 1is giwen in references to the ;repesed
Bolivar Treatment erks, Delle 769/60.
| mwm:wwmmbammma. it is oocnaidered
important that some investigatien ahould be giyen to divarting
0xs085 TuUn-Gff wators, vhen thay may bo availsbls, fron the
71ttle Para snd Horth and South Iara Rivera to soakige Donds
,mmmmmmmmwm ‘Aadnge Hora the
permosdility of the mdmyi.ns gedincnts may allow infiltretion
and pereclitien to a fres wuter table sems 50 to 100 fopt o mere
" in plzces bolewbthe grewnd surface in pesitions east fron the
Gowler—.delsnids Roads Bueh infiltrated waters weuld bo
axpested to parcolate dewnward xnd to the west and to Wuild up
the hytrostatic head in the marine aquifers and to trensmit
this head through the squifors to the westorn pertisns of tho
. Such introducsd wsters would also be axpeoted to
; ’Muasm»mma“urmmmm'mmm :
" westward from pednts of infiltratiens |

Seme halpful measures could peasibly be initiatad

wWith u nintmm of investigation, these ineludee

" 1le 4in oppesl oculd bo zads te londosners, drilling
contrectors and yump distributors to sowgporate still furthor
ammmm.mmmmmfmw
umiMstomw smlegfomcouubewplm
zoxmmtmammmmwzmhﬂym
ﬁ&b«umummm Tumpags Fecords would
‘mssist in interproting otatic water level variatfons and
night snsdle sms qwntitative detorminations of ecefficimts
of storage. | N
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2¢ The omirability of plugping o014 bores before theis
abandonmont and the rep.ir of corroded casing should be strosaed
te the publie, If sufficfont mutherity 15 availadle it would
asen destreble to require th:: boros should be so trentode

3a prmofpmtmmmmhm

be ropulirised und if po&wibla anforeade. It is Wu& that
ths application of lemlntim (ar this is possible) to prevent
tho mwmrﬂwwbmamlﬂmt Mmhumoguhr
to usors, nany of whom hsve exprossod couoarn at water levol

" Although updefincd, tho total groundwater storuge is
1srge but trieh of this storsge i3 too saline for irrigstion
parposes. Nithdrewal fron the better guality zonea in exeoss
of intake ean rocult &n depwonsed water lovels to the podnt
shere refueed supplies ond increused pvEping cost may make sons
ireas unesononie for irrigation ou the mloaugmmw
preasont lma mbdiﬂnm.

Addition:lly, thore 1s « dangar of enavcaebment
of salins mtm inte sond sress of high Mcuﬂtr.
Unequal Gistribution of sumpage, Jarge in nrece of low sdlinlty
'Mnmammutnﬂmm:anmmm. couses o change
in tho natwrcl hydruulic credients snd gush clisnges wowld
favour the movement of suline waters to arens of highast
produstion. Sush movenont nay firat bovone oppsrent in
restricted ureus vhere the gradionta become partleul:rly
stoo; but o more ganorul onereachment eould follow a
cantimuation of the present yeurly trond of incroused full im
water levols by the alor novoment of saline Gull wabters
inlande |



The availsbility of good cuelity croundweters to
servo the mimaim recuirements of ¢ growing papuwlation
of the "emm Adel:iide” arec ia gufficiemtly mnm to
nake fuld ntulmum of the Bagin's groimd@wmter rescurces
mmn. Cmqmtly botiex wmm of ssfe yicld
fron the Basin 1s importante .

The groundwater Poscurees snd their reapenss to
ussge are guffieiently coaplex te nocossiiete consideration
of partions of t:p Baxin s well b6 tho area o a whelee
The 1laits of the aguilers, intake, pupegn, outflow and |
wmuxummm«wthea@u»mmwm o
wnderatond mawmtmum is required boforc &
Wﬂm d‘ mm Fisld van be glven.

mmmmmmtmmmswuummm
study o suffiolently comprehansive lavestigation to emable full
mﬂhﬁn Sotepninstion of the groundwabar rescurces would
probably ovortex prasont investisation foellitics. It is
ﬂmmwmtowitmmmmum
of invostigctien such S hawe boon dlacussed in this report
in towms of facilities cnd cbioetivese

A divisien of the wasor roscurces ef the are: into
greuntwatar and gurface wutor catageries is not always possible
and both of mmmm«tmmwmmmwu
ansidared toesﬁzm-inwmnmrmmutmmm.
Reeant and prepesed resorvoir constraction sust asot uletwimh
on intalke temmmaqulfm‘.?mm of use «nd rsule
of availadle waters should be studied and pocaidilitics of
artifiolal rechurgo of the gromdwater auuifars be considereds
Iven greater efforta should be made tc explain the growmdwater
probloms to the public so thet sveater and more intselligent
so=aporation nay be peosibls, |
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Beitale was 13 fte mvm W
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- Be¥ek. was 1 €. b " m ;
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W me‘h |
Bare mmmammma t of

of %
nw5tt.nbmm1m1watmﬂm ' last
2w3m o

W - Buckland Paske

wmm&mxw%apim;mémw%_
.W&“ stoyrod rours & then ¢ ; .
‘o windmille m.ﬁ.w.x..mu;f'ww, 1359%?& ) £t
‘below the ground lovele ' o

M.meummmmmtodamlm

nglvuwmm. Ure Muss®s bare and
smmﬂu&maimmmﬁmm,

mmm&ohmmﬁm

e Ae Gmln that Ma 55L root bore Loo
mm& innum mﬁw th zn alr compresecrs
This has cawsed hin the usa of his compreascy

mwaprswwhmamammm.
£sation 213
Nre Celle Dodnan roports that his LC jyoore olﬁ homa

wvhich used to overflow smmar and wintor ecsssoed floving aftoe
the winter of 1956 wnd Rew not overflowed sincoe
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nz. Hekie ﬁm&mwmuwm
& ocen meeamrumwnnmm %
T et O sewurcly ewing to & arep in the g"‘ |

In April-iioy 1955  Sebel
In ippdl-fiay 1958  BeWele

The M.L.mﬁtn +i08 to the surface in wintere

: Nre Lrizgs repor oonteifigal punps are no
1mwm-mmw ummnm]finthoma.

r&n.mmunmtmtm can now
szooc p&mm&m@nmﬂa - pﬂtﬁy
mmn.wnum.m;.p.n.m W

"hey atiributa the dsorense to ammmﬂ.mr.. i"lmb
is not socsssidle for direct measuremmt,

m Le Ceoni dbt&m 3007 to L..mo Tolralie num
8ld frem Dote to Som. in Mde 320 rt.’am. vharoas in winter

anllons houre B attmm ti:da o the
mzﬂ mw ‘bores pumpin: thrpugh the aummare

‘s Chinmer, castward frem the sdovo, his obsarved
vbmminsmmmomimtmttmmbemu

notiocesble avorall u- seasonal varliation In the Culiels in his

' Ure Coad frrigating axtensively fros & w bore (approxe
WO fte)e Iu:a bean foraod e use fewor sprinkle:s in cuwmor

wintarmdm:mm t&mtt‘aumgmmmmmm
asysten ecincides wi muuw pmlne Iron noi

W
Lucerno Limited have rooantly woplaoed u canirifuzel
mmthahmbmwmgtoammﬁmwsmd
presultably a JeWele
w
Aelle ruse hal notesl o &ocma mxpzzly aindlax

ia
to that ‘M.ch han ocouwrred with Hy. Cerala Be noRe Hre Tuss
intsndes installing a deop bere PWKDe



™he 3.7elew in n bare 4Arillod te 307 feet two Jyours usgo
mmmmmmmmlywnmm.mymm rm«.:

»%x B.ﬂ.t;h“f»tt.m;:grfm.
wiwnmmmmmm

m With W st.ul st tho surfsee,

W mmnmzmemmmm_~

mmofumumahpm&maa tolgﬁmto

umor&p.h.mwmatanm».u., a8 in winter
m.a‘mchorea thmmrt.homd:l&wwnu
10 feet chove ovol w?m% he does
mam&@lmm ﬂuhsin sunnay of
19 the Seiieie lmm to 14 bolow greund lml. The

Collaring wintar the bore lowed at ground lowvole This
smmar the SeWele wvus 19 delow ground level snd hy June
rone to withis § £t. of $he surfacoe

Resiion 122 s raste Coe

A bore and well abeut 200 ft. doep, uscmmmm;
wmﬂmﬁmmdwmmmtnmm L
gvaph appended.

faghign l2i  Ilya Pasts Co.

A bore over 300 ft. M&lmmmt'ﬁwﬂﬁmwﬁ
to 1340 ceased overflowing in surmor of 1953,

ioekdon 12l bBore 4 1lyz Paste Coe

This bore huo = mmwmwlmmm. It
stop inﬂmmea‘lﬁ)!» 2lthoush 4t had not beon used
fow gation aftar 1939,
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Seotigm 166  Il3a [ast. Cee
Amaamatmmw1Wsa.mmw

& tank but 4R the pummol of 1957 Tha Setsle Wus
poamvod 27 ab 1 fte bolow grownd lcvals »

Ssciisn A%  Iiye ‘ust. Coe

A bore sdout 3CO tt. a3 have mm atanling at
eround levale It wao peagsured z?ﬂufssazan.amhmm
T Lohe

Sostimn 68  Ilym iaste Coe |
A vary 014 (early 1900‘;) des) m used to mrﬂw
at about 2@" SeDells a8 « Lt o 8 tt. sbove the surfacss It -

mtopp&d 1hs ouwsner of 1 snd a windnild wiso inztelleds
mde”lthfhsmmmdlm

Sesile 7521 Pusklma Purk
Al&fhbowmﬂimtonmmt 1 ©¢. Rbowe

Mmumyz ato:y t‘l 1958 . dmmux-od
at 9 £t. below grewnd leve |

mmllsm”mm«mtasmmbmm,
paped at J.h.ooe Sepeha from 1955 to 1957 with a con
?J:o The dore 414 overflow smwior and winger Mt in 19
a.sﬁ.mfmuuuﬂ.bmmm-rnu. 4 Soep
mtmmatalmd: This bere has baen noled to
em with ¥re Snoll's oen sbmmsuumsmh

, u.mnmmmmwwmmmym
age be had 3 to 10 baxwa all 180 ft. deop wll of which overfloweds
Mmuwmuwtxmmmmwmenxm ‘
nqunm»
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‘M Jelle Sn0ll's pore, 108 £t dcspdm overflo: but
+4th & fall in the Besle the Lore was to:csrc.
’“mtha%mdhmamlrwm.m 000 CaDelle WaB

inad wi mntaﬁm;thw rt.mamn.
In 1957 the =y to & the yield and ¢ wun then noted
thatms.s.z..rcn u“ﬂ.belowmmdlmlint&nm
dut £illed the ahaft in the winter. -~ dsap bore vag then
insialleds Thy bowe dons now otlll ovarflow in winter Lut last
Jazr thio flov wud very an:ll,

memuummnm oo in his dore
mmtheemtor o last mmnamnt7tt. In
mmrnmhammtm:mmﬁ.mmwrt.mm
.Ianl Capaldeo oy that the reneining ocenteifugsl pumps
wwammmammmma.



ACRRRIN A (Centd,) | Se
Bda o5t adalalge (Contde)

ire Robingon 414 have o Wmatmw
with no suotien dpes 4 fall in the Seiele 650804 bin to tnstell
8 tall pipe an his punpy two Yours agde

In: wmmmmmasccfnmmm
mmwammmrm tho wintars

mm&mm 411 evexrflowed with s oulficiet
uauru-am APPIYOXe 200 CeDelie

| Mtgomtthomummmuntem :
sumer SeWele is about 15 £ty dolov the surfuoes

o ' ur.mmmwﬁmmummmsmw
Jield fyem o 25C f£t. bore bgoane very muuiu

gm. Ammﬂmmtnm the “eWele nenholns

Ssatice J07

: mmnmmwrxwauammm
imtmﬁ.

Imtigatm has shown thst shallow be s»mt 100
in the TeEs of the o P adslatde have
 sonatant ad no no 1mbmums§ ‘o
0 mmm however, have bosn affected
1muwmuwm-&g. : ' - d

: It has been netad by "..s.ns‘mmzmm

365 feot bore which preduses 8COC Lo 10,000 gepehs at tha atart
ntwytaldnmlyﬁ.mﬁto’?.omu' gim of the aeasens



APPENDIX B

- TERNARY DIAGRAMS FOR PLOTTING TO REACTING VALUES
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