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"auUCINDALL POEN WATER SUPPLY.
TEST HOLE KO .1
COMFLITION RFFGRT

A:-l*igwéi i _' LOCATION
‘i]Généfhl:l-Bkm northeast of Lucindale.
Regioh:: 1 |

County: . kobe, 

"Hundred: :Joyde-

cection: 400‘

" ABSTRACT

" Luecindale Test Hole No.1 was drilled
to tost the yield and salinity of the
. Knieht Group »ressure aquifer. A suprly
. of 18 litres/sec with a salinity of 1129
T mg/1 wasBObtained - A transmissivity of
. 42 metre”’/day/metre was czlculated for a
bore penetrating €0% of the Knight Group
, aquifer. The specific capacity of the
" bore was 0.7 litres/sec/metre. Due to
incorrect siting, the bore was not developed
. for the town water supply and is now used
. for observation purposes. iater levels of
. the Fnight Group aquifer recorded from Feb-
- .. ruary 1971 to May 4974 show a seasonal fluc-
- tuation of two metres due to recharpe effects
L at the intake ares. . . - o

:"7;Jij;ji?ﬂfﬂio . INTRODUCTION

i1

Following a request from the L & W.5. Department,

*in.a test bore mas drilled near Lucindale with the intention of

.~F;'ascertalnin* tho ralinity and yield of the Knight Group

‘o?oaquifer.,'The Gembier Limestone aquifer vwas considered unsuit-

'"ff7ahbe'for a town water supply due ‘to 'pollution from underground
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;7idrainage and because of its high salinity (about 2 400 mg/1).

Drilllns commenced ‘in 1a+e 1968 uslng a cable tool

‘7\,rig./ The bore entered the night Group at 67m with the over-

7 lying Gembier Limestone aquifer being cased off. .The final

'*'depth of the bore was. - 125m,
. Inm early 1969, the bore was pumped for development
(for 86 hours) using a 6 inch 12 stage test puEp set at 55m.

The aim of t\is report is to analyse the pumping

=,i_test performed on the bore‘and ‘assess the capabilities of the

o

';_aQuifer.
| - HYDROGEOLOGY
o ”. The generalized stratlpnaphy in the Lucindale area
is as followe The Bridgewater Formation ovsrlyinp Gambier
'-g Limostone which in turn overlies the Knight Group. |
L d‘The stranded coastlines of the Bridgewater I'ormation
-,form a series of northwest trending ranges about 15m in height.
d:It is of Pleistocene age and consists of a fine to medium'
’Tgrained‘calcareous brown sand, usually well sorted with several
chonsolidated bands about 2m thick which contain Fround ‘ater in
“’limited and - variable supplies.'
| i ' The unconfined Gambier Limestone oquifer of Oligocene
s age‘consists mainly of a marly bryozoal calcarenite which in
the vicinity of Luclndale is about 80m thick. ‘Due to the cav-
l:ernous nature of the aquifer, it is easily polluted locally by
’ subsurface drainage, and hence is unsuitable for & town water
‘-f7SUDp1y-,f-f'*yj." T |

Consequently the pressura water of the underlying .

| at“Knight Group of Locene age was preferred, as it was con-

ﬁﬁ?:sidered to contain unpolluted water of lower salinity.’ .The.

‘:ffijnight broup oontains lignitic clays, sands and gravels, with

Loy
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“7ldthe sande and gravels forming the better aquifers.

The hore nenetrated 30m of Trlorevoter Formation

.with water of sallmity 2230 mg/l bein cut in & consolidated‘

'r5band at a depth of 17m. Underlylng,thle, 37m of Gambier Lime-

ietone was 1ntersected with¢water cut at a depth of 37m from
| ~the surface with .a ~alimity‘of 2640 mg/l. This sugpests that .
the uambier Limestone is partly confined in thle area.' The
bore then penetrated the Knight Group at 67m..'caters cut at
8%9m hed a- sellnity of 2570 mg/l._ ﬁowever. deeﬁer in the Knight

| f_'_Group aquifer the salinity improved to 1394 mg/1. ot 119m and

‘t1129 mg/l at 121m after pumping, but increased to 15?0 at 125m.
ZH_Conqequently the best . water bearing sands were develo;ed betweenvi

: 144m and 1°Om . : | i
| _ The preliminary log of percussion sludgee (i.H. Jorton)
“is preeented in Appendix i, Detailed palaeontological exam-
:1natxon is yet to be carried out. Appendlx-B contains full

:i'analyeee for the deeper Knlght Group WHt8rS.'Vw

| ) ? CON,TRUCTION DPTAILU o

: _~ Drilling commenced on the 17th October, 1968 and
5wae completed by the 218t February, 1069. Initisally, a 10 1nch

{Lhole was drilled to 86m and the casxng shoe cemented st that

':1derth ueing the dump bailer method.. The cement plug was drilled
out and the hole extended to 87 Sm w1th & 1nch casing pressure.

Aﬂ”cemented to eurfece.: The bore was then extended to 124m and '

vl'6 inch caeing installed.,g;_ |

hater bearlng ande were cut at &9m and sand samples

N "o_"‘--.

. were taken every O 6m for oendscreen analvses. As the sends

.;were under coneiderable pre”sure and were heaV1ne up to 30m

*fjﬁllnside‘the casing it was necessary to keep the hole full of -
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At 1?5m the drilling mud was ballod out and water

'eamplea taken for analysis._ On rece1V1ng the analysis results,

"l Ithe bore was b“ckfilled to 1°0m with rock’fill.-'Casing (5 inch)

‘was 1nserted from 78m to 114m with a 5 inch "burescreen  stain-

hg less eteel sandscreen with .0451n. aperture set from 114m to

"120m.“,mhe 6 inch caaing was then removed from the bore and. a
Astainlees steel banded rubber ‘seal was 1nserted between the
7}5 inch and 8 inch casings at 78m.' & eummarg of the bore con-

‘struction'is;shown diagremm:tically’in Fig.2.

- DEVHLOTWENT P‘ROCEDURES |
s The ‘arilling mud was cleaned out and the bore aurged
‘and bailed to develop the screen.: A € inch 12 stage pump uos

-inetalled at 35m and the bore pumped 8t approximatoly 10 litres/

.~ sec (8 OOO gale/hr) for four hours. However, sand grains coarser

than the screen aperture were ‘discharged by the pump indicating

:-’that the seel between the 5 inch snd 8 inch cas1nge was ineffec-

tive._ A lead packer type seal was coneequently 1n)talled.

"The bore vas then pumped snd developed for 86 hours

”fs_due to difficulties ‘with blowing sands.' The pumping rate coi~

'menced et approximately 10 litres/sec (8 000 gals/hr) rising

~: to 18 litres/eec (14 400 gals/hr) - The bore was very slow to

'vdevelop with the uater containing much lignitic material which

cleared on comrletion of pumping. However, if pumping was

e stOpped for 10 minutes and then restarted lignitic material

" and eome eand discoloured the water for ur: to 45 minutes. &t

\j_a reduced rate of 10 - 12,5 litres/eec (8 OOO - 10 000 nals/hr;,

| “”ljfurther.u

the water’ cleared immediately. 'The bore was not developed

At thie stage ih was discovered that the bore was

”li;.;not drilled at the specified 1ocation, which vias closer to-




: VlﬁLﬁciﬂdele;efﬁhe'theh enlor Geolog18t of the Hydrogeology

4

'“?Zﬁfsscéioh; C. Bleyq, recommended that the bore be retained for

'f_nobservatlon purposes ‘and . a sup 1y nole be drilled closer to"‘

./

;town to decrease - the COot of layln a p1pe11ne. At present

"it is equipped mith a vertlcel drum water,; level recorder

- to anltor Hater levelg in the pressure aquifer. Tesults
5.‘for KGrIOd Pebruery 1974 to lay 1974 are ~shown in rlg.4 and

- dlsoussed ldter in thle report._; rd o R

SCREEN & Izjr ANALY“‘IS

o The grain analysee for the developed intervel from
lj11a to 120m (374 to 394 ft) are shown in Apﬁendix C. Analyses
for the interval from 100 to 114m are cortained in the bore
folder (Folder ?17/69).' uamples were taLen every 2 ft (O €m).

| - Johneon (1966) recommends that for a homogeneous
~formation of fine sand , the ‘slot qiye should retoln 40% %o 50%
.of the aquifer materlal - preferably 50% 1f there is some doubt
'das to the reliabilitv of the samples.'
l The soreen aperture selected and inestalled was 0.045in.

’On the beeie of the sand analys#s, the anount of aquifer material

;~reta1ned for each 1nterval is as tabulated below.

INTERVAL (£t) ‘, 2% RETAINED
U374 - 376 . o B4 Al
.36 =378 .o 58
L 378 =380 . o0 a4
2380 - 382 G ol 48
- L L I
s o386 0 a7 es
386 - 388 . - .48
.. 388 - 390 o
S 390 = 392 e 63
392 - 394 S .. 53

. As’ cen be seen from the above results, the selection

d 'ﬂj'of the screen aperture was quite ecceptable.

[T
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'”f{(L[ajf" AQUIFLh DATA
| The resu ts of the: punplng durlny deVelopment are
 ‘summarized in’ ”ble 1.‘ A computer prOﬂramme developed by

. Falf and K. T (1973) calculates transmiséivity in Imperial
.units from one drawdown meﬂsurement utllizlng a method dev1sed

" by Ogden (1965). - -

~'A'From'the Theis eguétion:."~ R T
é _ 1,6 @ Vi(u) - -
T oM

where . s = drawdown in feet
;nf Q = pumping rate-in ga1lé/min
T = transmissivity in ?alls/day/ft

_éhd 5Jﬁ;§ Wlu) = - well function or exponential interral given

| byff!fff ﬁ - .

i < ) '\“ S =U
W(u) =|_  du

‘where u ==‘1'56 rs. | - R
r= effective radius of the bore in feet
8 e storage coefficient R

tranqmissivity in galls/day/ft “A

A.T;‘;,le
't pumping perlod in days '

L Lquating ecuatlons (1) snd (2)
, . - 2 g :
uw(u) = 1. 56 r 8

(3)

This programne evaluates uw(u) by substitutinb vqlueq

114 6Q¢t

':: for r, sq Q and t and an estimated value of & in equation (5)

~ and calculating a value of u whlcu is substituted in equation (23

'?{to determine T.
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‘PABLE 1

yUMPINu LUVLL CURATE 0 TIME - DRAWDOWN . TRAWSMISSIVITY
- (metres) (lltLdu/Sec) (hours) (metres) (metres /da:/metre)-
f,;,321;3, -g;,,« 1 . 7 8.8 - 755
LR%A L 12500 10 . 20.7 38.9
C30.87 7T 2,5 S 40 T 8.3 uk.8
2909 . 1250 107 7. 49,5
37.8 165 10 25,3 4.8
4042 1”“:;-417'5._' 5 27,7 - 37.5
where '7  r = 2, 5 ins.. o "
‘and ‘7;'- 40 (value determlned for the upper Lnlght Group

| D'aquifer at MOunt bambxer by Valentine and ‘aterhouse, 1974)
. Apart from the first value, the transmissivity vdues

aré qﬁife'consistent with an avérage of 42 metrea/day/metre.

‘Due to turbulent head loss, the transmisslvity arpears to decrease

(w1th increasing pumping rate) |

o “'  The specific capacity of ‘the bore. caloulated by (/s ..;
;(ﬁhéré Q is the pumpxng rate and a. the drawdown) vas 0.7 litres/
fisec/metre for 10 hours pumping at 16.) litreq/sec during< the -

.1‘later development stages.

KhIGH& ”HOU \ATrR IEVRLo
T anmlnation of the water lev(ls for the xnlght Group‘
"-_f  (shown in Fiu.4) between Pebrualy 19?1 snd lMay ﬁ974 show a
3;_marked seasonal Variation.'kThe 1ovest lovel are seen in April
 and the hlgheat in beptember—October ulth an amplitude of
| " approximate1y two metres.g This COuld reflect the effects of
'ifrecharge and/or withdrawals from the aquifer.' The only bores
'penetrating the Knight wroup w1th1n 15 km are the lucindale
’f[Town °upp1y bores 3 ¥m to the southwest. Iumplnp was commenced
I iln Pebruary 1973 and although a correlation exists between

“i?lpumping rate and water level as shown in 110.4, the fact that

7? }7ﬂfif:the,water level variations occurred before numping started




| :suﬁreqté‘that thls agreement is coin01dental.' The effect‘of .

'fbver 100 irrigation bores 20-40 km to the west is considered -
,1n51gnificant conqiderlnm the fact that the *ni sht uroup

fhlckens»to about 20 m in that dlrectlon.‘ The rcsulting

dis tance-drawdown relationships are such that any effect would

l‘not be meosurable at Lucindale.'

_ | Based on groundvqter rocharpe rtudies and hydro-

‘chemlcal investigaflons, Floegel (1972) atatea “that the main

- inteke area for pressure water between Kingston, Naracoorte

‘énd}BLachport iies in swampy areas around snd to the south of

‘YPenola. The time'taken'for a pressure pulse to reach Lucindsle |
from thébrechafge area was éélouléfed uéing a computer prog-

5 reﬁme based on a method devised by'Lﬁthiﬁ and lolmes (1%60).
"The dlagrammatic cross-section (Fig 5) was drawn using data ‘
~ from bloegel (1972) The Kniaht Group aquifer thins considerably
:_from a thickness of about 3C0 m at the intake area to 75 m at
 Luc1nda1e. The underlying Cretaceous sedLments yield more or

..less'stagnant connate water of very high salinities and are not

.i?f' considered to take uart in ﬁhe hydrologic'cycle. Agsuming

  thransﬁissivitiéé of the order of 1 500 metre’/day/metre or

higher and a storage coefficient of 10™"' (Valentine and Viater-
‘.house;-1974) for the thicker porfion of the ¥night Group aquifer,

-fthe'time taken to tfansmit theirressdre ~u1qe through this

B m‘portion would be a maximum of approximately one month. bor the

'J‘remaining thinner portion or the aquifer, a transmissivity of

.  50 metrea/day/metre is aqalgned (calculated value 42 metrei/day/

“‘”-Qﬁmetre for Lucindale Test Hole No.1 which penetrates about 60C% -

7€of the aquifer).' it the prevsure puise due to recharge is to

 , {reach Luclndale by the times shown on the graph the storage

‘?ffcoefficienf must be of the order of 1872, Alternatlvely, for

: ”“fﬂ;a value of 10 (calculated by Valentlne and 1aterhouse, 1074
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'.nnd also Floe?el 1972) the transmiesiV1ty ‘should be of uhe
"order of )<0 metres /day/metre.‘ . ‘ '
It is cons 1deredtthat these Valuea are wmthln the
'lranpe expected for the aqulfer, and that the water level

"flucfuations at huclndale are therefore caused by seasonal

rechaxpe effects ‘at the 1ntaL area._f

. sUMMARY .

' Lucindale Test Hole No.1 was drilled to ascertain the
»-.‘salinlty of the Knlp‘ht Group aquifer. Alth(ough a surply of 18
,1itree/sec (1# OOO galle/hr) was obtained with a salinlty of

H413O mg/l the bore was not fully developed as a town water
‘ supply bore because a misunderstandlnr resulted iniit being
incorrectly located. It ie now belng used as an oYservation
»ibore._f‘ 4
“ o l Data obtained from pumplng durlng development was
‘.lanalysed using a computer propramme Uevised by Kalf and Tan to
'calculatewtransmiesiv1ty fron one value of drawdovn. This is
the firet use of thlsprogrumme by this Department and very uce-
i/ful, consietent results were obtained. |

‘. r A transmissivity of 42 metre5/day/metre was calculated
-for a bore penetratlng 60% of the Enight Group aquifer. The

",specific capaclty of the bore vas 0.7 litres/sec/metre.

“1oeasona1 variations of up tc two metres were recorded
in the nright Grcup water leVels from lebruary 1971 to lkiay ﬂ97a.
'.iThe txme taken fcr a rressure pulse due to rechsrge to reach

lLucindale frem the 1ntake area was computed using a method form-

‘Ulated by Luthin and liolmes.
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APPENDIX B
WATER ANALYSES
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