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DEPARTHEZNT O MINES
SOUTH AUSTRALTA

Rept.Bk.No. 74/871
GeS. No. 5400
Hyd. No. 2645
o - D.M. No. 2¢9/72
FRODUCTION TESTS OF JHE UPPER: KNIGHT GPOUP UIFLR
: AT MOUNT GAMBIER : ,
LOCATION
General : Commercial Street West, Mount Gambier
Region : 1
,‘County :AkGrey" .
‘Hundred: . Blanche
’“'Section:__564 :
ABSTRACT
. Analyoes of two pumping tests conducted on the
Knlght Formation water supply bore on the property
of Wattie Pict Ltd. at Nt. Ggmbler suggest trans-
missivities of 1,600 metres/’day/metre and 180
= metres /day/metre respectlvely for the early and
_late dtages of pumping. AR early stage value of
storage coefficient of 10 was determined from a
later test which utilized an observation bore drilled
for that purpose. The bore from which the determin-
~ ations were made is currently being pumped inter-

mittently at about three times the calculated safe
< rate.

INTRODUCTION
| A °M hour pumping test was conducted in May, 1972 on
i}the Wattle Plct Tactory bore which draws 1ts supply from the
:.%Knlght Group sand ‘aquifer, (Bowerlnh, 1975)5 and which was con-
'A;structed due to extreme contamination of water. in the overlying
‘;Gambler leestone water table aquifer. .
Subsequently, an observatlon bore (BLA88) was drilled to .

allow an aqulfer test with determlnatlon of storage ooefflclent,

“aand 0 act as an observatlon bore for the upper Knlght Group

7'aqu1fer.. The geologlcal logs of the supply bore and observatlon

- bore'BLA.88’are included in appendices A & B respectlvely.



An'intended'72-thT‘aQuifer teét was conducted in late
Cctober, 197% thanks to the co—operation'of the factory management,
butbthe test was terminated after 571 hours by an electrical failure.
Recovery measurements were not taken immediately because the pump
shutdown occurred when drawdown measurements were required only
every 500 minutes, ana consequently officers were nét in full-
time attendance. Recovery measurements for a 1aterﬂperipdwof‘60
hours were derived from the readings of a Lea water level recorder
_which was subsequently installed.on the obéervation bore.

Water from the bore was discharged into the néarby Mt.
Gambier sewerage outfall line. Figure 1 shows details of the dis-
' Charge system and Figure 2 the relative locations of pumped and
-jobservatlon bores. |
Geology and hydrogeology are summarised in Bowering (1973).
Table 1 (below) summarises tests carried oﬁt-to‘date.
| ~ TABLE 1

SUMMARY OF TESTS AT WATTIE PICT

PUMPING RATE 2 DURATION REMARKS
- 1/sec  m”/day , Hours :
45 5900 : 2L " 'Original test of production

Lore. No obserthlon boro.
(Bowering, 1973).

22 1892 - 50 Drawdown measured in
observation bore BLA 88
onlys. :

20 1892 o - 60 Recovery measurements in

observation bore B;A 38
obtained with Lea Recorder.
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AQUIFTH TF”T ANALYSIS AND RLSULTS
The teot ‘results were analvsed in- two ways, u51ng plots
of'drawdowh vE. 1og»t1me and log drawoown Vs. log time for draw-
' downs measured in the observation bore (ELA 88), as shown in Figures
:.B.and 5. Flgure 6 aleo shows a plot of the recovery data obtalned
::from'the Lea recorder. Figure 4 shows the drawdown vs. 1og‘t1me
plot from Bowerlng (1975\ for the productlon bore. | |
‘ The mathematics involved is detalled in Hazel (1975)
Warer saiinltles have not arled181gn1flcantly since the bore was
'driiied, end a full snalysis is included in Appendix C. |

1. Straight Tine Soluticn (Figures 3 and 4)

The nlot of s (drawdown) vs. log + (logarlrhm to the
j basehﬂO of.time)'ih the period of. time from 7T to 10_minutes (Eigure 3),
.:eno—rhe values of S and T obtained, mustAbe,regarded as questionable
early stage valueg onlv. The lasr fewAmeesurewenﬁs eXhibited»a
Astrargh llne relatﬂonehlr, but the mathematical ass umhtiohs for

.the strelght line solution reguire that _s_~- be greater than 1 75,
| A

.and thls requ1remenb was not met. .

One approx1mate-utralgnt ]1ﬂe solutlon was therefore

:'r.'. = y
-used for anely51q a2t an earlj stage of pumplng where qute a good

relatlonshlp wae apoaronb.

Trnasml 51v1ty is determined . by this method bv use of
the formula -
- T =, 0.1839
’ S L A s

d where T 1s transm1001v1ty in metres)/day/metre
Q is pumplhu rete in metresa/dey“

zso 1s the sTope of the straig ht 11nc per 1og cycle in metres.

. e . . X ‘

Y
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Storage Coefficient is determined ﬁsing‘tﬁé Zero Draw- -
down Intercept Method. The drawddwn ~ log time line is extrapélafed.l
back to zero drawdown, and thé'time (t,) recorded.

g Then . S = 2.25Tto
_ _f;§___
‘whéfe S is thé storage coefficient (dimensionléss)
T is the transmissivity (metresa/day/metre). o
t, is the zero drawdown intercep® (days)
r is the disténce {from the‘pumped bore to the observation -
‘bore (metres). |
. Thelgalculations are.shown on Figures 3 énd 4 and the
reéults taﬁuiated on page 6 in Table 2 |

Déta in Bowering (1973) are for the pumped well only
: (Storage Coefficient cannot therefore be detérmined) and only give
. an early stage transmissivity. A late stage stfaight line relation-
i.shiﬁ can be seen in the time period 500-1500 minutes on.Figure 4,

'giving another &alue of transmissivity, which is also presented in

 Table 2.

2. . latch Point Solution
The plot of log & vs. log t is shown on figure 5. The
curve is mathematically of the same form as a type‘curve plot of

L (U, V) vs.J./ll(Hazel, 1973).,

i

‘A match pointjwas obtained at values of s = 1.0 m,
t

L(U,V) =vﬂu)==1o;f/u==1og.

5.5 min.,

Values of S and T were then calculated using the formulae

T = @.W(u) 8 = 4Tut

4 s - ra
. where T is transmissivity in metres”/day/metre.
3 is pumping rate in metresB/day

5 is the drawdown in metres (from match point)



.
u?is dimehsion1ésS (from the maféh'ﬁoint)
.t’is-the'time in. minutes (from the match noih%)_
W(u) is dimensionless (from the mabch p01nt)

T i

[€9]

the distance in metres from pumped bore to observation
vore (52 m) |
S is the storage coeff1c1ent (dlmcn81onless)
| The calculations are shown on Figure 5, values being
Jderlvcd from the equy stage onlv because the Dlott;é data deviated

‘from the typé curve after sbout 20 minutes pumping time. The

.results are.shown on’ Teble 2.

.BQT RecoVery‘Method
‘ -~ "The recovery data which is plotted on Figure 3 was

1nterpolated from the chart of a Lea Recorder, 1nsfalled while

v; repalrs were. belnm made to the pump system. Readlngs for a period

;fiof apnrox1mate1y 60 hours were obtolned beglnnlng 3%5 minutes

'after the elegtrlcal failure and cea31ng When the factory resumed
;‘:pﬁﬁping} | |
o ~ The actual, lineér scale reéoverv curve 1s shown bn
Elgure 6, together W1tn a tvplbal Loa hecorﬂcr churtnllustrdtlng _‘
-P:well the 1ntermittent pumplnr to whlch tne aou1fer is submitted.
| | The plot is th 2t of low t/to vs. residual drawdown in.
iffmetregg t is the tlme since pumping begon and to is the time since
Q:fpumplng stopped.» A good stralvht—llne relatzonshlp was obtained

:funtll the pump ‘had - been dee for 1 775 mlnuteu, at WhichApoint
':'dev1at10n-1n the direction of decreaulng drawdown was observed.

) Tranémissivity»is determinedvbj this ﬁethod using the

"]ffofmdlé,* ~,~». . ' . .  .'.‘” | -
Sl . T o= 2.30 (residual drawdown)
. | mas _ _

”R\and vglue of transm1501V1ty were obtalned fro the early and late

u;.stages-of recovery. Results are tabulated;overleaf in Table 2.



| TABLE 2
S0URCE OF VALUE. : TBANSMISSIVITY STORAGE COEFFICIENTl
mﬁ/day/m
Pumped Bore - Early stage 650
(Bowering, 1075) '
Pumped Bore - Late stage 179
(from Bowerlng, 19753
'Observatlon Bore - Straight Line - 1649 L "”9;2 x 1072
Solution - Early stage - - '
Observation Bore - Match Point , 1500 : : ' 8.0 x 10~5
Solution - Early stage ' :
Recovery in observatlon bore 226 : -
Early stage ‘
Recovery in observation bore - 160 o | -

Late Stage

'DISCUSSION OF RESULTS
1s  General

| The values of transmissivity‘and storage coefficient
whlch resulted from treatment of drawdown data from the obs ervatloo
bore by the straight line and match point methods were in good
‘agreement for the early stages of pumpdng end can be compared |
:With the results obtained from the.?umped hore iﬁ_1972. |

There is an apparent increase. in the early stage Trens— '

missivity (i.es the Transmissivity.of the haterial near the bore-
‘hole)'from 630‘m5/day/m to about 1500 ma/day/m over the 18 month
period.. As'the,borelis beiﬂg pumped et.a rate somewhat greater
rhan would be considered‘adViSable (see page 9) the increase in
‘Transmissirity is likely to be the result of continued development
of'fhe'aquifer near the bore. Drilling mud used in the construction
of +the bore mey well have been only partially removed during the
‘1n1tlal develooment of the bore, and completely removed since. - 1%

'15 undorstood that the bore is still producing small amounts of sand.
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After approximately 20 minutes pumplruT the plotted data
dev1ated,1n the direction of 1ncrea51ng drawdown, from the oarly
stage stralght llnes from pumped and observatlon bores and from the
Log—Log plot for the observation bore. The plotted recovery data
also dev1ated and the most marked steepeuinglofvslope for both
'the drawdown and re51dual drawdown plots occurred wnen the water
level in the observatlon bore was to 1.5 metres. below the non-
-’pumplnp level. | |
: Thls is 1nterpreted as the result of a zone of reduced
cQQuirer Transm1551v1ty at some dlstance from the borehole. As
'Adlstance drawdown measurements are‘not»evaileble (it was not possible
;to ‘measure drawdown in the pumped bore after the 1n1t1al 1972 test
xdue to ‘the pump 1nstallatlon) the distance of this 1nferred boun-
n'dary from the pumped bore cannot be. determined. |
The reduced Transmissivity may be the result of varlatlons
llrn permeab:llty (due to variations in grain size dlstrlbutlon), or
}aqulfer thlckness, or a combination-of both.f The env1ronment of
{'dep051tlon of the Knlght l'ormatlon (malglnal marlne with some qulte
}ﬂact1Ve sedlmenbablon) is such that Lhese varlatlons are to be
;Eexpected.i.fk.
S There is not good agreement between the two values of
}:lreusmlss1v1ty obtalned from the recovery measurements and the four
;,values from drawdown measurements. This may be a functlon of in- |
f;accur301es 1nvolved with the Lea Recorder 1nterpretatlon, or the
j'lack of early time Recovery data. | I
The late stape recovery.Transmlss1v1tv value obtalned
ls;lower than that from the carly stage recovery - the reverse of
fftuenresulfs obtained'from drawdown measurements. As the Lea -
: Recorder was not installed untll 355 mlnutes after the fallure

'of the pumps, there is no data for the earllest pdrt of the recovory

[
‘ . .
P
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'cvcle. Thls unmeaoured perlod may well be the equlvalent of the

. i

.earlv stdge druwﬂown, but w1thout she data there ;s llttle to be
' gained from further discussion of the recovefy data.

' The transposition of the recovery data from the Lea re-
“céfdér cﬁart is worthy of note, and the method may well be valuable
‘for méasufing long term'reoovpries of reasonable magnitude.

At this utuye the respectlve values of 157; ma/day/m
(average»of 2 values from the obsorvatlon bore) °nd 1”0 5/day/m
'for\Transmissivities of the aqulier near the boreholes and at some-
'iﬁdeterminat§_distance from them are- regsrded as representative. A
trial calcula+1on from the plof of dr wdown vs. log.time for the
late stage of drawdown for the oboerthlon bore (Fig. )) gave a
value of 130 ma/day/m. Although this is not valid mathemetically,
it is a useful confirmatory value for comparison with the lgte
-stage Transmissivity from the 1972 test, énd sugzgests that develop-
'_Tmént of the aquifer since 1972 has only occurred in the higher
Transmissivity zone ﬁear the bore, as would be expected. |

2. Prediction of Long erm Drawdown

-.As varisble discharge tests have not been ca srried out
on the prodﬁction’bore, it is not p0531ole,to evaluate-thé dréw—
doWn dué to turbulent head loss. As this component.of“drawdown'
is propdrtidnél to the square of rate of discharge, 1ohg term draw-
down predictions canlonly be made for the pumping rate at which
the test was Conduéﬁed.

7@1 , : The boundary condlflonq 1hd1cotcd bj the drawdoﬁn plots
édgge t that the (Late. stage) steeper of the two straight llneo
should be used for longer term drawdown prediction.

| FigureA7_shoWs the predictéd-time - drawdown relation-i
sﬁip.obtéined by exfend ng tﬂe line obL ined in tle 1972 test.

Thls prediction can only be rege :rded as approximate as the other
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..boundarleD may well be eneountered by the. extendlng cone of

drawdown.;

/’: .’ .

3.: Safe Yield Determination

© There is a maximum safe yield for any bore employiﬁé a

sand—screen based on the entrence ve1001ty of water into the screen.

Excesejve entrance velocities tend to accelerate corrosion

of the screen, and may be responsible for carlylnv flne material

1nto the bore, increasing pump Wear.,”

Walton (1970) gives the following formula for calculating

entrance velocities, and tabulates optimum entrance velocities

© for differenee'aquifer'permeabilities.

ey
‘

:”{where SL,' '

Ao ¢
’~1Vc';§j

. SL' = - Q

TS oo
= optimum_iengfh of screen;in feet_(40'feef in
. this case) | o
' = discharge in gallene pef‘miﬁute'
= effective open aree ef‘sereen in squafe feet/foot
= optimum screen entrancé}veloeity"ih feet‘per

" minute.

ZF A safe pﬁmping rate can therefore be detefmined from:-

Qe

The average coefficient of permeability is given by 

= SLWX 748 x Ao x. Ve

f‘transm1s31v1ty lelded by aqulFer thickness and is equal to:-

.[7.

1578 W s

20

“Agos £42 /sec /T2
20 x 8031 x %.28

4595 x 86,400 x 6.25 gpd/ft

20 X 8031 x 3%.28

@;here' -

-~1644 epd/ 67

1575 ma/day/m ig the Transmiséiﬁity'of‘the aquifer near

,‘_t'he bOre)
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.20 m is the aquifer thickness
8031 m2/day/m = 1 £t°/sec/ft
3,28 ft = 1m
. » . ,
6.25 gallons = 1 £t
86,400 sec = 1 day
From the. table 5.1 (Walton 1970, p. 297) Ve = 3 f.p.m.
Surface areaiof 6" screen = 2 X 0.25 s8q. feet/footw,¥~“ B
For a Surescreen with 0.035" openings, actual open area '‘is 32% -
of the total
"¢ Actual open area = %2 x 2 x 0.25 sq. feet/foot
) 00 _

Allowing for 50% of the screen being blocked by aquifer material as
“SuggeSted in Walton (1970), Ao (Actual open area) =22 x 2 x 0.25 x
' , : , #OO 0.50

i

0.25 ££°/£%
The optimum safe yield can now be calculated -

a

40 x 7.48 x 0.25 x 3 ge.p.m.

il

224 gop.m; or 17 1itres/se¢ or approx. 13,500 g.p.h.
Thé bore is pumped at 650 g.p.m. during periods of heavy
demaﬁa (information supplied by factory meanagement) which is a
little less than three times calculated safe rate. | |
| | éONCLUSIONS
1. xThe top aquifer of the Knight Group is inhomogeneous, with a =
tranémiséivity:of 1600 ma/day/m near fﬁe boreholes, and
. 180 ma/day/m‘af some indéterminate distance away.. This is to
be expected from the environment in which the sediments were
B de@osited;
é;V'A storage coefficient of 9.0 x 10—5 can be appliedlfor thé!.
| high transmissivity zone of the aquifer near the produc%ﬁ%ﬁ
bore. |

5. The aquifer has been developedlcbnsiderébly by irregular pumping
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since it was first tested in 1972, shown by the incréasé in
Transmigsivity near the bores from 630 to 1575 mB/day/m.
4. The production bore is currently being pumped af about three
times the safe maximum rate. |
| RECONMENDATTONS
- To avoid future trouble with the sandscreen 1t is rec-
ommended that the pumping rate of the bore be redugedfto lesu than
20 l/sec. This will presumably require the installation of larger
storage tanks. | |
| ' :At this stage data is inadequate for reliable predictions
of safe.withdréwals'from the aQuifer, and further teéting is rec-
ommended before the inevitable increased development takes place.
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DEPARTMENT OF MINES <~ SOUTH AUSTRALIA -} . . . ; . SHEET 1 OF 61 .

BORE I.(}G HYDROGEOLOGY

mommehater qupply RS o ﬂ>.f”“.'$mkNd246056405p;

_ Section 5() \ .: . o Lo i Bore Serial No. | ,)8/72 .
"~ Address .Commercial Street. Project No. )
Mt. Gambier - &ﬂmNquO/md

Commenced. 6 o534 '72 . “Completed 13.5.'72 - RL Collar (MS.L) &7 e ', pepth 120 metres: |
Drill type P'eI‘»CU_SSiOfl Circulation_ . . c . RL Surf ¢ ﬁF
Logged by J . .Bowering Date .7.12.72 * Casing 2 b 6m ﬁhﬂp & 91” % o
DEPTH (m) |WATER LEVEL (M)|SUPPLY-G.PH. HOW TESTED TOTAL SALTS '"9]2 ANALYSIS No.
= - -
3l 28 m. | 26,0 m | o= o Lo B0 L wiers3/r
0| 98.0m | 19.02m | %6,00Q | pump . T v on S| €20 - | T
QL . ) . . . e o A . : .
E- R ' : e .;:: 3 i Sl 585 . w.zz?_//h."
- REMARKS . y o E_r‘ :’
Ci5lE e || - 5
; Ol - (@] - ) . S .
% w |~ I :;"z) i ‘ w(F : w B i ’ to R R
S lggl & BediozlEk ¢ - DESCRIPTION " | .
< %l g Oga3l<|5ha ' o EE .
REEIN: G} é i :
1 2[3] 4 8|9
0 - :
{ 0-1 m: OCIL.: dark bxown oandy loam, organic.
S 1-2 m:  SILT-: pale brown, arglllaceous to sandv T
% o .- w0 strongly: calcaroous.A . , o
N S L ‘ IR
5 2-8 m:" GSILT : cream, argll]acoous, ollghtly o
N - . .. . sandy with occasional coarse %JHC
@ 2 4.y grains, strongly calcareous.- :
5 - 71 - Becomlng more calcareous ‘Toward
Q ‘k_-.l . N \" P m- K ., - S -t - . '
s T ﬁ‘-b“:T'uI )
v ¥ - R
.g' _5 v Pl B -:l~ .
. N
R \ o L
\0 ) .u :' . “
~ ’ .
S - ot TR : . S : e
§ 8-18 m: CALCARLNITE : Cream;'mar]v,fpoorly sorted |
0 P Consists essentially of bryozoal.
% ) ;‘fr1{ment with occasional. | q..,w;
5 rquartzose grains & occasional- ]
3 10 . " silicified claystone fragments. ..
=\ »‘ A .' B e . I ; .
© } . : . -
( ) . ) e g '_‘l.
o ! ¥
5 l/ S L )
) :‘f . -\.
T/ :
—]— ~ .(“ ..
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S g common coarse’fragments of hard|
Lol G cemented marl & ¢andy quartz
e ‘ gralns._m....m. A SRS fiy*—
20-22 - LlP ISTONE " ; dark cream—nale brown, fine’
o s ‘ Sandv, bryozoal,  some fine to.
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; R A hard, massive. Consists of hard
NPT vjfragments of possibly partly
Aﬁyyj‘f,ﬁ silicified ]ime%tone. Common |
.~ o . coarse sandy grains & bryozoal ]
e s 0 fragments. o oL b s :
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" CALCARENITE :

'“.{CAICILUTITL :

-grained. Dominantly auartzose

~w . with abundant bryozoal fragrents+

- moderately sorted. .Some pink
‘ferruglnous utalnlng.
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pale brown;, marly.in.
Some  orange I

CATLI TITiTE .

“part.. e staining.

f‘i-?’~ e ’ ‘-," ':' :‘" ;:.'[";”i ~:..’
l\”od
‘occasional hardA
fragmento.f :

grey, marlv ¥
111ceoug

‘; : \‘2,..
i pale Frey,:
K ,1n_pqpt ’

x) andV

éoft @ puggy,




¢ . DERS PEEC IR
L% .

.

¥

6

G/m of & casing

S/ -

& .casin

()]
o

PO
3
-
3
P
N
L
-
70 3

N A

tnloat

~
o i
wotod e,

NPTV PSR PR TV )

— T,

13
a'_é
80

T

| NPT RS .lﬁl
T4 7

14
_i

ol

=i

TR
| s

74-79

67-73 :

4

7574 1

Ca

79-95 :

State No. 2UE604640% *© Bore Serial No. 28 /72 SHEET /} . OF .

v CS .
B 3
. Coe - AR
t L 4
. R I N
1 > A o
S 7
. . R
¢ - A
- . P e
. ERN +
. L
l( . I3

LJN:;TONE.r ofF white pale proy,\
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: ‘B@comlng lignitic in part. et
T Occasional pale bromn oalcareousff~
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pale-ned’. grey,.poorly - ..
sorted, medium-v. coarse grained.
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. subrounded, clear to cloudy cuartz
occasional felspar. .Common, lithigc|
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. unconsolidated & friable. .- 7 .
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DEPARTMENT OF MINES — SOUTH AUSTRALIA = ’ SHEET]: OF 6 .

~ BORE LOG - WvomoceoLocy

State No. . 26‘035{09.

Purpose of Bore Observation . - .

Hundred . Blanche . Secnon : ) 364 . ) Bore Seriol No. 114/73
owner. Dept. of Mines . .- . Address . Adelaide. = = Project No. BLA 88
Driter. R.B. Toohey, L. Housler S Docket No. 231/69
Commenced. 11.9.72 . Completed 27.11, .72 RL. Collar t(MSL.) . . . Depth _118, 5 m

WATERS CUT

orintype Cable Tool Circulation Water . R.L.Surface . S ‘* Coords € .
" Logged by Fred W. Aslin Oate 4.3.73 Casing . . A.M.G. Zone . . N .. . .
DEPTH (mi |WATER LEVEL (M )ISUPPLY~ HOW TESTED - TOTAL SALTS mg[t ANALYSIS No.
.27-0 - .26.0 . . . . . . . .
.96.5 . . 18. 80. . SEE SUMMARY SHEET

REMARKS . Bit samples at 74- m, 76

92 m, 9 m, 96 m

\

m, 79-m,-83-m,-84.-m,.86.m,.88.m , 89 m, 90 m,

BlglE (|- 8
>
o Y4 - Y [
zZ |8 T =
2 &g E § 2 3% z EE DESCRIPTION
1 [213] 4 |s| 6 [71]8|%9 ‘
-;.".;’:‘g? 0 - 1 -Volcanic ash, dark brown, sIightly siIty, minor
.',@'g . organic matter, minor quartz arenite <0.1 -
E E:_—____—_ 0.4 mm (Av. 0.2 mm) sub angular - subrounded.
R : _
4 =3 1 - 3 Clay, mid brown, minor marl. i
ER | ' 20-30% Calcareous fragments, finely disseminated:
ER==>x <1 mm, and minor slightly calcareous
E %{TT , sub angular fragments to 1 cm (Av. 2 mm)."
Ell=g— 3 - 4 50% Clayey marl, cream-grey
. E l“_ 50% Calcarenite, partially fossiliferous.
o 3 , e . Moderate to strong cementation.
% 53 ]% L ‘ Minor red and black grains. R
8 3 4 - 18 Fossiliferous Calcarenite, dull cream moderate-
o ERIKd \ to strong cementation, silty. .
3 E 6 - 8 m 30-40% calcisiltite, white
3 8 8 -10 m = off white, minor calcisiltite, white
E g E 16. -18 m  fossil fragments to 8 mm.
Cl o .
. 3 8§ !
E ;9‘\' \
N mIEN ,
ERIEE L
198 |,
gl | podl”
5 E )
o ERE)
: ERIS
3 RERR
< =
IRl
g 3
3 EAA
% é
S Him
3 3
S iz
15 3
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State No. 264036409 Bore Serial No. . 114/73 SHEET 2 OF 6

18 - 20 m Marly calcisiltite, light grey, .
Approx. 40% calcarenite, partially f055111ferous
moderate to strong cementation, portion massive
and less calcareous, light grey.

20 - 32 m Calcisiltite, off white - light grey
20 - 22 m 30% calcarenite, mainly bryozoa
fragments odd massive fragments.

22 - 24 m 20% calcarenite, weakly cemented,
' mainly bryozoa fragments
odd massive fragments (decreasing

p

-4

24 - 28 m 50% Calcarenite, weak to moderate
: cementation, mainly bryozoa. 1

28 - 32 m. Marly off white
: 40% fossiliferous calcarenlte weakly
cemented bryozoa.

4

32 - 40 m Quartz arenite,<0. 1-0.4mm (Av. 0.15 mm) well
. sorted, clear, sub angular-subrounded
32 - 34 m 40% calcisiltite, off white.

' 10% calcarenite, weakly cemented
bryozoa overall colour light
brown. :

34 - 36 m 20% clay, yellow-brown with red mott}

10% calcareous sandstone weak to
moderate cementation light to
mid brown.
10% fossiliferous calcarenlte, off-
: white weak to strong cementation]

36 - 38 m. 20% calcareous sandstone as above.

‘ 20% fossiliferous calcarenite as 1

: above, minor silt and clay
. 38 - 40 m as for 34 - 36 m.




0 123l & 5] 6 [2]e] o State No. 264036409 Bore Seriol No. . 114/73 SHEET O OF ¢
ERIYY, 40 - 42 m Fossiliferous calcarenite, off white, weak to
EV4 strong cementation. |

b j WI 5 - 10% sandstone, weakly cemented quartz, light

o E mid brown. Minor quartz arenite clear,

o ? :3lj< fine.

£ 3 {“- 42 - 54 m Calcarenite, off white, cream (other colours in

ks | part) wide range of cementation.

v 3 'i ' 42 - 44 m full range of cementation, odd massiv
3 I-- 5 - 10% sandstone, light brown, dull
i1 yellow strongly cemented

453 > near massive minor silt, ming
o ~1 g quartz arenite. —
3 44 - 48 m weakly cemented, minor fossils, minoq
3 l.[ silt, minor quartz arenite, |
EN |
-j 48 - 50 m cream-grey
3 Approx. 40% calcisitite, cream grey. ]
b 2% |
SQE l .50 - 52 m pink, cream (dolomltlc in part)
BRERERE weakly cemented —
ER=—=1 30% calcisiltite cream-grey
4 == 20% Quartz arenite, clear, <0.1 - |
3 1 .2 (Av. 0.1 mm)
3 f; 52 - 54 m w1de colour range but with each grouﬁ
NI distinct cream, grey, dull pink, dull]
E 1] |8 yellow cementation weak (odd frag-

% ZETH ¥ 2 ments probably dolomitic .
el g . : : 5 - 10% quartz arenite as above. :.
R 1 ',l§ 3 54 - 62 m ~ Marl, grey . . s

EQAESRD S o 54 - 58 m 10% calcareous sandstone, moderately
~55£ 7;:}f%.5 cemented off white, cream, 11ght
1 S5 =0] S grey. ]
1A |© 10% quartz arenite as above.
4 K d Minor fossil fragments to 1 cm. :
3 =Y » :
‘ 3 {Eﬁ; A

' Efens |

S 15~ ‘58 - 60 m Mid dark grey _ _

< ER gy ' 5% Bryozoa fragments to 5 mm ]

@ E E&j: 5% calcareous and slightly calcareouf

Q 5 =~ fragments to 1 cm, odd massive, grey

3 ENo flecked with black .

T 60 1 |-¥/-d : Trace fine quartz arenite N

g IR R sptins 60 - 62 m Mid grey

N E i aliysd ' 10% Bryozoa fragments to 5 mm

° q =Y 10% Massive angular fragments gradim

o 3N from calcarenite to pure flint.Grey

) g = to black (some grey flecked with . ]

[ 3 DI : ’ black). .

% A= 62 - 66 m - Ca1c1511t1te, off white, light grey
i == " 10% calcarenite, off white, strongly cemented
E [v] partially fossiliferous.
= ‘]a' 5% flint, angular fragments to 5 mm.

E :;_ﬁ L 64°_ 66 m a: $bovg Elus 5% quartz arenite

[+]
i

angular.



State No. 264036409 - Bore Serial No. . -4/ 19 ) SHEET® . OF°

1 |23} 4 6 |7]8
4 —2] :
17T 66 - 68 m Marl, light grey, slightly silty
=L 15% Quartz arenite as above .
_ sl gl Minor fossil fragments. Trace fine flint.
] = '
4 [=
i =7
3 [T ' s ivas .
3 b= 68 - 74 m Calcisiltite, light grey
E ) 40 - 50% fossiliferous calcarenite, off white
N Jr (trace of light green) weakly cemented
A E l 8 fossil fragments to 2 mm.
3 FZ Q\% Minor marl, light grey :
SACRE QMY SN Trace quartz arenite as above. -
FRAVARIBRS
b 3 NN
3 3 T [ N d 72 - 74 m decreasing calcarenite ? 30% ]
X 3 LS § _
- EEVAINL , .
3 . 1 74 - 97 m Clay dark brown - black, sticky. Quartz arenite]
§ E l ] percentage variable, clear and opaque and rare
s 3 { black, red, pink and green grains. Sub angular t
< 3 B3 rounded 1
N P — 74 - 76 m 10 - 15% quartz arenite <0.1 - 6.0 mn
o —75——3 e — (Av:20.4 mm) minor fossil fragments—|
s 3 E= \ to 3.5 mm. : ,
® = 76 - 78 m 5% quartz arenite <0.1 - 5.0 mm 4
El (Av. 0.4 mm) minor glauconite
H== Trace fine fossil fragments
: E:__—:_;—:_: 78 - 79 m No sample
“ :E_——:_ 79 - 84 m Trace silt, trace fine quartz arenite
g (<0.1 - 0.1 mm) <
iE=4 -
LRSS -
E [l g
=3 |§
=1 |8
— |§
=== 3¢
=3 |y 84 - 86 m No quartz
== _
| _-_—j . . .
— 86 -- 88 m Trace fine quartz arenite ]
2 %_"—_—:-: {
© n— y
5 — ,
3 == 88 - 89 m Trace fine quartz arenite and
W —— ? i
ol — ?glauconite nodule
A g — — : . .
. = - 89 - 90 m 5% quartz arenite. Part as <0.1 -
== . 0.1 mm) and part as 1.0 - 5.0 mm
Q0 -_'j (Av. 2.5 mm) grains opague, sub

angular - sub rounded.
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493m of 5" +t0 69:25m

6

oI == 90 - 92 m <5% quartz arenite, part as <0.1 -

' 1 == 0.1 mm clear and part as 1.0 - 3.0 m
Ei== (Av. 1.5 mm) opaque, sub angular- T
1E= sub rounded.

i [ == : 92 - 96 m Trace quartz arenite, very fine. Rare {1
e grains to 3 mm subrounded
== ‘
3 ==
J =

951 E== -
1 =3 . ’ S
JE=S 96 - 97 m 30% quartz arenite,-<0.1 - 4.0 mm
1 == (Av. 0.8 mm) clear and opaque, sub
1S angular - sub rounded.
=i 97 - 117 m Quartz arenite, trace of dark brown-black silty 1
3 ! clay (except at 108 - 109 where there was minor-
% o cream silt and no clay and at 113 - 114, and |
e 116 - 117 where there was no clay).

1
l

—— Quartz was poorly sorted, clear and opaque w1th

|

g E= rare coloured grains, angular to sub rounded.
o E I:TT' 113 - 114 m minor fine mica flakes, rare
i N IR to 3 mm —
31 116 - 117 m minor fine mica.
I [ IR Size range and averages ]
RO 97 - 100 <0.1 - 5.0 mm Av. 0.7 mm
EN e 100 - 101 <0.1 -15.0 mm Av. 2.0 mm
TE | 101 - 104 <0.1 -10.0 mm Av. 1.0 mm 1
5= |3 104 - 105 <0.1 - 5.0 mm Av. 0.7 mm
4E24 |} 105 - 108 <0.1 - 8.0 mm Av. 0.7°mm
EN RN BN 108 - 109 <0.1 - 6.0 mm Av. 0.4 mm
E g\ 109 - 110 <0.1 -14.0 mm Av. 0.7 mm ]
] 3% 110 - 111 <0.1 - 5.0 mm Av. 0.5 mm
IOQE Qg 111 - 112 <0.1 - 9.0 mm Av. 0.8 mm
3 X . 112 - 113 <0.1 - 8.0 mm Av. 0.7 mm N
3| o : 113 - 114 <0.1 - 9.0 mm Av. 0.6 mm
' 114 - 116 <0.1 - 7.0 mm Av. 0.6 mm |
116 - 117 <0.1 -10.0 mm Av. 0.8 mm

1

!Hi“hfftfféf
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117 - 118.5 m

End of hole 118.5 m,

Clay, dark brown-black, slightly silty.
5% quartz arenite <0.1 - 4.0 mm (Av. 0.8 mm)
as above :

1.
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WATER ANALYSIS REPORT
" SAMPLE NO. W4643/72 / JOBNO. 2886/73
" CHEMICAL COMPOSITION - Milligroms  Milisquivalonts DERIVED AND OTHER DATA
R
 Cations | L ":"f RPN COn(]llt,thlty (E C) uS/cm at 25 C'870 ............ Milligrams
. Calcium (Cd) SRR X T 206 _ _ per:rs;'/t:e
Mugncsibu.m‘_‘-‘ (Mg)i b 2.0 o 'Ilot.al Dissolved Solids: | -
Sodium o ~{(Na) 280 | 33 " 4. Based on EC. e e
’ l’otassiuﬁi ' - (K)‘ . SR A ) 02 ............ b.  Calculated (HC03=CO3). T 434 ____________
| Iron . (Fe) ; ...... T c.  Residue on evaporationat 180°C ~ =~
CAnions - " A : o " Total Hardness as CaCO; L 230...
’ Carb&ndte" ER (CO;)' e S Carbonate Hardness as CaCO, =~ 220.........
i Blcarbonate' (HCO3) 265 ..... 4.3 ...... o Non-carbonate Hardnéss asCaCO, - 10,
- -:‘ Sulphate | .(SO,,) 20 ............ Qo | Total Alkalinity as CaCO, . 220
‘_.::'Chlorlde ) 120 3o Free Carbon Dioxide (CO3)  «~ .
.-:,}"Flubride R :-'»":‘(F) s i © Suspended Solids -,
Nitmate (NO3) " i 05 o o S Cosiliasioy) L i
Phosphate (POL) oot o CBoron(B) -
| TOTAL? ind BALANCE . o Units
Catlons me/l : Anion me/I .React‘ion~pH ...........................
. Turbidity (Jackson)-~. .
Colour (Hazen) . -
" Sodium Absorption Ratio - . 42,2 ..
Name..DapX: of Mowse S50 Hundred .........Bhanche............ SUPDIY oo
et ........... Section AdJ ...... 364 .................. Depth Hole .......... O 3 E-TRCT0) S
"Addrcs e, M tGambler ............. Hole No ........... L, Date Collected ...... ..... .2..6. 11,72 .
T TR Water Cut o 2820 Sample Collected by .......... R...Toohey..........
BT SO S OO SO OU ORI SO Water LeVCIZSSOM ....................... Date Received ... iiveiceeecieeeceeree e,
- REMARKS: -,

" for Director
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Scale : DIAGRAMMAT]C

DEPARTMENT OF MINES — SOUTH AUSTRALIA
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Drnaw. |Ckd AF i DISCHARGE - LINE FOR PUMP TEST i Drg No.

3 DISCHARGE. SYSTEM ;15}0742 Kei1
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SECTION 364
'HD BLANCHE

BLA 88

__ FENCE OBSERVATION BORE
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o . FACTORY. BUILDINGS NOT
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T T T e T e Bipet A R : ‘ +F FH TN : O - AT 4 BOREHOLE STATE N° 246036402 __  TYPE OF PUMP "cFRLESS SnH
ST T TS e oo [ i === - NE - , qntineniniuin * DEPTH TO WATER LEVEL - DISCHARGE STARTED ATO200ON 23[10/13

LR R e e e S EERE RN RAasns L} i Ao, =O2Imi—L : T ' ' " AT TEST START (f,)_8mleperea(L) %% u STOPPED AT Q20 ON 2519173
: {Tids aastsan 4 ni : ; ; T o5 PUMP INTAKE DEPTH ({,)32:5m _ (L) AQUIFER FROM 27m _TO_ M7m_ (L)

!

H R [ & l ‘ ' . . . o .
T T N TTTT T 900 . : : , : : > T * AVAILABLE DRAWDOWN__15:5m _ _ (L) HOLE DEPTH _izom_ (L)
H \\ T + O A + i * - N i T ; - . :}
S S . . REE i dH Fol R X :
- - i : A SN BN KR PN ; T . z ; EQUATIONS
1 ~<d- \ - LLTTED R L ‘ s 1 : : i
: , o < - SHIN N R i T il T : L A T O O " T : T- —_O183xQ Se 228xT
ro — ~ S : f i . An : NERTS SRS i . ‘ 4 l | So re
H e T : % SR i | e L SE AP o = T _ I which , |
L R : : N L ’ : : ; ; I T o ) HESE 1T i ’ i . L .
‘ T , = - : , 3 SR S REAEE) IO 551 51011 D T AR Ny IRREEN S 1 A T jiatiesitnim e RARAERA T=Transmissivity (L /t/L) S= Storage Coefficient
, ; : : : A RERENRTS RN i . : T ‘ A TN ‘ : i / . .
I A O A A 0 " 18 T JRAAN T i e b s b st HolHH T N - 1t aRaBhsis : Q= Pumping Rale . (L3 /¢) to= Zero drowdown time- (t)
i ! ; s AT i t i i, i ‘ T ! 1 ‘ SEh : i A . .
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