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, _ aonc thirty rive aara RYO, Kllﬁaut drulliag‘hg‘snall oil
‘,ouplaration eompanies proved that guoa quulity water ax&tted in deap

‘A; nandhads 1n tht area aast and south ot Kingoton 8.“,» Indeed some of
' the bores are fxowing at the prevent time, and 1% zay seem a little

u_lurprisins that no local 1nter¢at woe taken 1n the srrigacion ‘
- nasnihilitioa they afiorded, and for many yeara no atiempts were aade
'-to a&pxoit the prcaauro mater by tnrthar drillxns. '

L " %me aren OVQP which this good qnality'preasure vater oecnra
s qnita txtonaivc, 1nclndin¢ a8 1t doau oat ot Hundreds Laeepade,
| '!uzrmhiana, Minacror, wbolnnbool and Loéchader in Count Masdonnell,
‘3'aud tha wﬂateru trowthirde of COunty Robe. It doea oecur rarther
uouth, but is ﬂrobtbly not werth drilling ror both, beoanaa of Lts

' xreut aanth, and baeauae larga aupgliaa ave usually obtaineble at |
_‘knhnllouuv dapth.from ths Gaﬁbler Limautone, It nlso oecurs farther
’ 7caat, but in this arce alau ia nnt regardod as & naurae of irrigation
i.tntor bcoaunu the gradnally rieing lsn.i snrfaoa reduaea the floras

'U_avnildhza, until in the nove eaatarly districts the watup doas not
- Tlow nt ali, but haa to be pumpad, rcnaaring its use rolativaly

"nneeoaomic- Alaa, unee again. largn volnmea of water are avalladle
rrcn the limcotonea at mueh lhallawat dqpth. o |

' ihmﬂx;lﬂnllnsghﬁﬁ&'

A2 Do decn sands
Tt cheuld ve axplained that in almoat the whole of Counties
‘ ndhe and Grey and the cztraau southwestern cormer of County -
_;xaeﬂonnall thore sno two. acparate water-bsering ‘beds. .
4 }_ The olier anl Aoﬁpcr of the two - zs known to gsologtcts as

- the Yniaht G?Quﬂ sandﬂ beeauae thgac partianlar beaﬁ arc exponal at “
‘1;‘h' aurthcc i @niaht ) Qunrry near ﬂ Gnmbior. uhere thny kavs been

“,examlnod and - vacribed Thny avs very near the aurfoeoe in the viein-
ity of Oreat Disnal Svamp area ?enala. but nnight 3 Tmarry is the

~ .Aon1y place tvey cen’ be aotuall; aecn. . Tha sequenno 1s a gaits thick
- : s o



- ,~._,2..x

- waberwsshed sand laid down um:r'n&r;'- péébdhly in an dsﬁrmt.‘.w
- fresh amt a8l Mw Inlw vmich paﬁuany nu-a up watil St Decens

- le tmmp \vﬂh plants and. watorweeds gmilg in i, and mm
L tha odmas The rwult 1a that thc topnoat beds ar the Omup are

1ign1t1e &:Lan anﬁ peaty silts with aholls. pmm, and Iam it
:Vpdm. Thia upper aact.im& ey hc aa m n a mm feot ln
, thiz:lman nnﬂ in mémz Ioeany ua *the ‘bhak c:lay" Bomstimes 1% .tc
| abamt ’ aﬁ nty m the easo near xingsﬁam. It mta a8 a seal m,
. mnflmng umiav prcasum tho nﬁer whieh oe.m in the sands below,
o Thaxniaxtcm\mammlyaomtocminmatetm
- mtral am wutem mrts of nmty Iaodonmli., bocsuss whan they

B ma \wing 1aid dm ’uadar nter, tht bmak noer thon was Duch

: _-l_himrg !‘aminp' a c‘min af islands on \VMeh no suns ware dlposi.tod.
- Ncrd;oukmwferamuhgt.mmqmntyortbanter
thoy originally eontaim, althouzh it wags prab:bzy falrly nliu@

:".M; ?ariom 13%15 in the sands, mmte sea shella are found,
' mgg eating ﬁhat the sarn amaaianally 1nv«1ad She laka. 'mia woum

| -.'hwm tnmnd the 3-&&6 water ealty, and as th.e laka nlled up and m

mmia baoam tmckav end thisiter, thay would hwo bean sonpletely

| ‘ﬁnoa with- ~,,xm mta‘m S

_ CWhy then, should thia water now be fresh? ma. the

| ’-mnver in e.tmpla, althousn J.oft of MVeatlgation was nacdad bcrou
| !.t. vaa lmams 'rm undbedn am m a hoge mrghupo, ‘with the
edges tilted up near to the sumea, whore fresh surface water cen
- pct-calah aemards into thm. This fresh water has ror Heny

untnries been vox*kiug :{tn way- downwnrds and nidmvm ’ puabing out

| &ha nrigzml aaa.t wate:' u it does vo, the mt water noﬂng mm

| .-hua and. empm at ontlan now um.r the cea. 'nae pmess is m

80 conglete that very iittle of t!w orizim aalt wutw is 1m.

' mept. 1n baehwatars fron which 1t cnnnct be diaplnced becmmo thm

) ,,"La no oatlet.~ One :uah bnnkmter, cncloacd m three ald.oe hw a

bmoak Mgh, ia in uouth“at Hun..zrad, Marcollat. and pcm‘.a of the

faa:,ommg Hnndred.s mzuamx ana. Olenroy. L - |

i © . fhere are maul mtaw ure:zu." Jomg, ror sertain, are in

) ,',_',",Vh:tha. Am hcx* h in the Gmat Disml &-amp ma, and snother i
: In bu:'ded am m Rummda Pucacn. and Hinaom, where vutsr from th'



: iurrnen arains is holievoa to peruoiate duun to tha ahallauur bcdrotk
| 'ana flow sidevays over 1t nntil 1% reaches the adcce of the: M
tnto whtah it flews. - | _ | | |
i ALl these inta&as are at 1ev¢13 well above the 19' 1ncar* ,
'duno flats to thc wnatwaaa unere the presont flnving bcrus aro

f,drilied, and their airfnro:ae tn level providas the prwecura zhat

?:ﬂ.cauaea thaxwttcr to tlara | _

| _ 1t follome, or soutss; that the lower the ares mam a

~ ‘bore i3 ardlled, the Bigeer will De the flow, because the pressure

'f'ditference{1¢.sreagqr. That ia th: ona ahould not arill on a ridgs,
| where the elevation may be high enough to bring the werebesd sbove
';-tha gronaara 1evn1 cf thu watcr, 80 thnt thz bqrc will: not flow or
” -1r it doou, vill rxcu 1n rery smull suyply. - :

'_ (u)

| iticr,thé‘ﬁﬁgesinien'at thbﬁlackAoladecseribag above
’A(thnﬁ3inoid§n£a;1y ;Qéké-tary 01ly, slthough 1t is aot; and hes in |
- 1 £ha ﬁa;t:mvﬁngiy'raiswﬁ'iho hppéé &f‘pevsona roiloéins the operations
of 'ildnat drillera) tha arca nas 1nundntod by o ahallew ssa in uhleh
nnormous ﬂanern of littla»organista called brrﬁuon { or "coral")
flivea and d&ed, their sktletal nemainn ancunnlating on the bottom in

'~7'graat thioknana, nnd rarming tho aanbiar Llnaatono; W“1°h of oourss.

la very nﬂﬂﬁenble and originally . oontained aea water, The 8o became
'1nhazlawnr, und eulninnted in the araa riaing ¢rudun11: abcve sea

) ldVel and rerming ; succession of shore linos, une aftar tho other,

" aach one -to. the 'nstwnrﬂ Peing Iawar than the next one Qnstward;

| , A lot of boaﬂh sands and nhnll&v aundy lincatoncs were
¢ mesztaa sbove the unlerlying Sambier Lines:one 6o that now we huve

. awversl hunired fect thickness of sands and aunay linastonai with th

‘f»cambier Linnatana or its aquivalenzs at thﬂ bottom, then 2 dlgak cla
» aaHnanoa, nnd under unia;thc Knight sandss

| ﬁhe ¢losure 1 not qnite a3 aimple as it sounda, Decause

-;‘;:1th ahallcw vater or shoraline depozition it 25 quite poxron- for

o uwanps to rbrm, end in faot. t*arc are plsces whore ‘awanpy sediments,
| aouetimea bl&ca pcaty ailtﬂ, do ocaur in tha 11mnatonnsg ' ‘
| ‘_i -Also ‘the’ ﬁambier Limeatone itﬂ&l’ ehnngea‘in,character,ann
a8 B8 ruault of envirﬁnmenxal por &tticns may rct ba 3 orenm 1incatons
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at all, dut a green marl, for exsmple, &# happens near| Kingseote.

The important thing is that the shallow limestones
(which may be seversl hundrsd feet thick in, for sxsmple, Hundred
of Waterhouss, contain different water % deepaer Knight
Group sands, Mostly, it is not under pressure, and is derived
from loael intake from rain, surface drains and swsps, The
volume and the quality of this intake controls the groundwater
salinity, In soms arsas, sich as Hundreds of Lacepeds and
Yorradinns, saline swamps have caused slmost all the limestone
waters to hs salt, in many cases too ssliy cven for sheep.

In this the limestonss contrast with the underlying
Knight esnds, the cuality of the waters found in them varying
qiite strongly over short distances because of local differances
in surface intake, whereas the presmire waters in any one
lecality normally show very 1ittle varistion in salinity.

The limestones have another characteristic not shared
by the ssnés, Lime, as we all know is fairly soluble, and it s
not unecommon to find that surface water persolating dewn into the
limastone will gradually dissolve away the sides of the cracks
and Joints down which it is percoclating. Thes groundwater itself,
particularly whoere its level fluctustes seastnally, may alsd have
& solvent effect, and in some places caverns gradually form as a
resalt, The larger ones (known in South Austiralia &8 “runaway
holes®) may later bescome blooked with clay and form swaxps, such
a8 many of those small eircular ones in Fundred of Comeum, ut
this is only a 1ocal dlockage, and below the surface ean intere-
conneeting cavern system ctill exisis. DHores drilisd in sueh
neighbourhoods may interasct solid limsstona all the wuy, and de
compareiive Tailures, which other bores may interssst s cavera
balow the level of the wetar tavle and odblain a large supply.
This is impossivic W0 opredics,

Howaver, sithough such saverns may sxist snywhere,
uanally sheir iocal precsncs $s spgaenied by the sxistence of
aall sircular depressions in the natursl suwrfase, resdily visible

on aarial photos svan when not vary apparent on the ground iiself,
and where possidble, 4rilling for large irrigation mi-plies in the



Be
1imestones should he confined 10 such areas.

Lsndholders in the Lowar S8cuth East are particularly
fortunate in that 80 many areas have large supplies of good
quality groundwater readily availabls,

/ Groundwater may be expected to have a constant salinity
and temporsture, 1% i¢ sften available by dArilling a dore on what-
ever part of a property it is needed most, thers are no water rates
to pay, and the lsndholder has % mest charges only for what he
actually uees,

Howevay, there are other factors vhich mast be oconsidered.
A question often asked 18 "What long term effect willi e caused
by a1l this pumping? Are supplioes going to drop off?"

The ‘amwor iz in two parts, In the writer's opinion,
muEping from the shallow limastones will in general not cause s
significant long-term deoresse in availseble suppliess In some
oreas it may, but gensrally ithe intskes are Inge, and a lot of the
punped water i@ ocomirg Trom shallow depth and is only being
re-cireulated anyway.

Pressure waters Lrom flowing bores drilled into the
Knight sande in, for example, the Kingston district, will decline
in level snd in supplye. |

What may not generally ¥e resiissd dy lsndholders is that
whan an artesian bore is firat 4ariiled there is a "flush flow”
which may be very large, and may contimue for quite acme time,
However, it will graduslly dscresss, a process which may teke &
mimher of years, until it stebilises at a ruch sesller flow which
will ocontimme indefinitely unless other dores are drilied nearty
which affect it.

The rate and smount of decline depend on several factors
which cannot dbe fully known in advanes, one deing the amount of
compection which the sands in the water bearing ded will undargo
becsuse of the esctivation in hydrostatic pressure. But the
charascteristic shape of the curve, vshen yield is plotted sgainst
time, doss ot vary -« a relatively gquiet decline at first,
gradially flattening ocut to a stadble value, PFig. I shows the
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nmd type of flow curve, and Fig.II & curve from a dore whioch,
after flowing for some time, 1is adversely affected by a new dore
mnrbg.

The phenomenon has Hesn very aptly likensd to s wubdber
bladder full of water, from which the water is escaping through
the teat,

There 18 & finite limit to the amount of water which will
flow from bores in the deap XKnight sands, snd once this limit has
been reached, the total dischargs from all dores will gradually
lessen, no matter now many bores there are.

It 18, therefors, important that no flows be wasted, 1
Decause every gallon wasted now is really deing lost, not dy the g‘i
individnsl bore owner, but by all the surrounding landholders.

There may be, and prodadly i, z very large quantity of
water availadle, dut landholders who flo0d irrigate their pastures
also use large volumes. If the water is wasted or used unwisely
the tise is merely bdeing hastened when the total flows availadle
will not be encugh for all, and the bores will have to be pumped,
Pumping ie sxpensive, and if and when it becowmes necessary, the
irrigated aress will have to be vary substantially reduced.

The rate of decline of the presant fiows may not de large,
slthough i1t will inoresse as new bores are drilled, It can be
measured, smd the neasuroments will tell us jJust what is happening,
80 that the future can be predisted, Once the behavicur of the
presasurs waters is sstablished, landholders will de in a position
to celculate the economics of Arilling and of farm lay-out for
irrigation, balancing capital outlay against prospective retarns,
ths latter baing depsndent not only on the water avaliladle at the
start, but on the rumbder of yéars a ussble supply wﬂi sontime
to be availadle. |

The Deperitmant of ¥ines is now proposing to estedlish a
gamging unit, which will read the flowas and pressures of a selected
grid of bores, and ensdle the future of the prassure water supply
to be predicted with some certainty. The work will take several
years for results to Yecome apparant, and will de continued
probvably for many years. Unformtel‘y. not all dbores can bhe
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gauged, becaune some have besn poorly or iLmproperly construsted
and cannot be closed down even temporarily.

This raisss the vhole question of proper 4Arilliing practice.
Drilling a bors may cost & landholder anything up to £1,000, and
the lendholder should see thet this aoney is aspent %0 the best
sdvantsge. There ares varicus points o oonsider, if we propose
% have @ bore drilled for you. .

First sngage a relisble contractor, preferably one whe
‘hu an established Duainess in the district and a good operational
record. He should know his tusiness, beasuse you, the lsndholder,
“do not know the mechanios of drilling, and you have ¢ rely on his
advice, A skilled driller i entitled to good pay, =i at the
start it ahiculd be clearly understocd bdetween you Just what you
expect him to a0, and what he expects t0 be pald, In other words,
have s contrast, sven if only dy word of mouth, preferably with a
witneas.

84x inch cesing ¢an de used, dut eight inch is better
becsuse if and wvhen a pump has to be used in the dore, you can pump
a larger supply. 4Actuelly, the free flow from an 8 inch dore,
without pumping, is very little larger than that from a 6 inch dore.
The difference comes when a pump is usad,

The bors should e 4&rilled straighte Thia is where you
hsve to rely on m driller, and the straightness is very important
1 a pump 18 to bBe naed, An artesian flow from a orooked bdore is
Just a8 much as from & straight one, But if you have got a dore
shapsd like a corkacrew, no spindle-type desp well turbins pump
will operate properly in 1i,

The casing should in all cases be taken down to below
the depth shere & pump will de set, In actual fact, all dores
should be fully cesed, but the above is the irreiicidble minisum.

In the Xingaton district where bores ares drilled into the
sands, it is, of course, quite necessary to ocsse dores for the full
depth, although it is known that this has not always deen dons in
the paste.
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_ There are several reasons vhy thsse bores should de
properly cased, |

Pirstiy, they prodadly cannot successfully have oclosing
valves fitted and the flows slnit down when not bLeing used, if
only partly cased, At jeast one bore is knowmn in which, when the
valve is clossd, the water bubdles up through the soil murrounding
the bore, » state of affeirs which should never be permitted.

Seoondly, the sands and gravelly sands that form ths
water-bearing bed are ofien loosely oonsolidated and tend to “diow"
up the bore, especialiy if a pump is used, The proper method of
developing & supply from these sands is by use of a soresn, I
one 1s not used, there ie always a danger of aguifer collapeing
either all at onceé, or prograssively over a psriod, in which case
of course, the bore becomes urusadle, snd usually cannot de
resiored.

Some contractors have not ilearned the proper tschniques
needed for sampling the sands, deciding on the screen mesh openings,
and ingerting the scraeen - g procedure which 18 not 4irficuit dut
involves a certain smount of “know-how." Also, since scresns are
falirly expansive, landholders are often only too easily talked into
not insisting on one being used,

This, in my opinion, 1% s serious mistake, »hich is
sometimes postly in thes future, sven if not imwediately. Look at
it thia way., If a landholder merely agrees vith a 4drilier to
have & bors Arilled "down to the water bearing sends,” all the
driller legeally has to o is 4rill t© the required depth snd insert
such casing a8 is needed for the hole to stay opene “hether
there is or ies not a properly developed water supply from the bhore
does not reelly matter, provided there i» some water in the hole,
If the sands collapse sfter he leaves, that is your fault for mot
inalsting on proper oonstruction methods, not his,

Mt 4 from the cutset the driller has agreed €0 ammple
the sends for sise zriam. insert sn appropriate soreen, and
develop the supply properly, both he and you know what is to be
done, and have the satisfaction of seeing 2 go0d workmanlike job
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through to s satisfectory conclusion, Cutting down on construction
costs Dy using not snough casing, or refusing to let the driller
use a soresn (if needed) decause of expenss, is false ecoONCEY.

S0 far as is known, no sriesisn borss in the Xingston
district have been pressurs cemanted, although this is scomplsory
for aprtesisn borss an‘ot}‘m- fuatralian States. It i not a
technique faniliar to most contractors, and involves s fair saount
of expense, It is the only sstisfactory way of handling dores
that have water flowing up ocutside the casing, and is something
thet may have to de insisted on in ths future, &8 a meamire toO
preserve the pressaras supplies for as long as possidble,

One final word of csution to landholders, If you want
a flowing bors, drill at the lowest posatble site on your propertye
Every foot of extra surfacs elevation takes a foot off the presmire
head at the bore. And rememder that while for a start there may
be enough flow to flood irvigate, in a few ysars time there will de
a 1ot less water svailsble, perhaps not snough for £1004inge.

When that time arises, either a spray irrigation system
has to be bought, or the bore written off as of no further
irrigation usaes In the latter case, it will need to have paid
for iteelf with the flood irrigation sccomplished during ite
working 1ife.
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