.i

“f

DEPARTMENT CF MINES

SOUTH AUSTRALIA

KALANGADOO TOWN WATER SUPPLY -
WELL OCOMPLETION REPORT
KALANGADOO T.W.S. NO. 1 (MA 94)

FOR ENGINEERING & WATER SUPPLY DEPARTMENT

G.H. McNALLY
GEOLOGIST

ENGINEERING DIVISION

Rept.Bk.No. 77/80
- G.S. No. 59057
D.M.  No. 463/75
Eng.Div.No. NAl7



.

CONTENTS
ABSTRACT |
INTRODUCTION
GEOLOGY AND HYDROGEOLOGY
DRILLING PROCEDURE |
WELL DISCHARGE TESTING
AQUIFER LEAKAGE

SCREEN ENTRY VELOCITIES

" WATER QUALITY

CONCLUSIONS
RECOMMENDATIONS
ACKNOWLEDGEMENTS
REFERENCES
APPENDICES
A Drilling Superintendent's Report
B Discharge Testing
C Water Quality
D Bore Log and Core Description

- FIGURES
1. Location Plan
2. Sieve Analyses
3. Prediéted Drawdown vs Time

4. Step: Drawdown Test

5. 72 hour test
6. Leaky Drawdown Comparison
7. Composite Log

N I

&

S12756
S12757
S12758
77-585
77-586
77-587

77-588



DEPARTMENT OF MINES.

SOUTH AUSTRALIA

Rept.Bk.No. 77/80
G.S. No. 5905
D.M. No. 463/75
Eng.Div.No.

KALANGADOO TOWN WATER SUPPLY -
WELL COMPLETION REPORT
'KALANGADOO T.W.S. NO. 1 (MA 94)

FOR ENGINEERING & WATER SUPPLY DEPARTMENT

ABSTRACT

Kalangdoo Town Water Supply (T.W.S.) No. 1 well
was drilled cable tool during February - May, 1977,
and subsequently production tested. The unconfined
Gambier Limestone aquifer was encountered between -
5.5 and 86m, and was later cemented off down to 98m.
The confined Knight Group sand aquifer was intersected
between 102 and 117m, and screened 105-113m.

The results of production testing indicate that
discharges of up to 1500m3/day are permissable on draw-
down considerations alone, but that screen encrustation
may result fram high entry velocities. A second well
is being put down adjacent to Kalangadoo T.W.S. No. 1,
and gravel packing or additional screen length may
minimize encrustation effects. Further discharge
testing, to derive more reliable transmissivity values
using the new well for cbservation purposes, is recommended.

Water quality averages about 620 mg/l in the confined

aquifer, and is marginally higher in the Gambier Limestone.

Both waters are relatively hard. Though substantial leak-

age between the two aquifers is likely during pumping,

this would not have a significant effect on water quality.

INTRODUCTION

Following a request from the Engineering and Water
Supply Department, the first-of two 203mm diameter production
wells for the Kalangadoo Town Water Supply was commenced on 15th
February, 1977 and completed on May 3rd.  This well, Kalangadoo

T.W.S. No. 1, is located in the northern corner of section 414,

hundred of Grey, on a site in Millards Way, Kalangadoo, nominated
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by the E. & W.S. Department i(see Fig, 1). It was originally
giveﬁ the temporary number MA94, |

Kalangadoo T.W.S. No. 1 will replace a large number
of shallow domestic wells within the township area, and will
be supplemented by a second deep well to be put down adjacent
to it in the near future.

Discharge testing was carried out during April, 1977.
This consisted of a 3 x 100 minute stage step-drawdown test and
a 72 hour constant discharge test.

The completed hole was geophysically logged.

It should be noted that this water well is not the
same as a petroleum exploration bore, Kalangadoo No. 1, put down
in the area somé years ago.

GEOLOGY AND HYDkOGEOLOGY

The provisional stratigraphic sequencé at.this site is
summarized beloﬁ.

0 - 5.5m sand and clay (Pleistocene - Recent) .
5.5 - 86 m Gambier limestone

86 — 90 m Lacepede Formation

90 - 93 m ;»cpossible Compton Conglomerate equivalent
93 - 102m Knight Group confining bed
102 - 117m Knight Group sand aquifer

The Gambier Limestone is an unconfined aquifer, with
S.W.L.fs here in the range 2 - 4m and salinities of 400 - 800
mg/l. A number of domestic wells - seldom deeper than 7m -
presently draw on this aquifer. Because of the risk of shallow
groundwater pollution from septic systems, the deeper confined
Knight Group aquifer has been preferred for the reticulated town
water supply.

DRILLING PROCEDURE

Drilling commenced 15/2/77, under permit 1004, using
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Mines Department Cable Tool plant CT/l7 (Driller A.H. Anderson).
The drilling superintendent's completion report is included as
Appendix A, and well construction details are illustrated in
Fig. 7.

Sands of the Knight Group were struck ét 102m, and the
interval 105-113m screened. The hole was terminated at 118m.

Sludge samples were taken every 2m and at strata changes
noted by the driller. Three tube.samples were taken, at depths
of 20, 40 and 91m; several further tube sampling aftempts were
unsuccessful. Water samples were taken at each cut, and every
5m. Six bulk SandAsamples were taken for graih size analysis
at metre intervals between 108 and 1l4m. Results are shown in
Fig. 2.

WELL DISCHARGE TESTING -

Well discharge testing was carried out during the period
22-29th April, and consisted of a 3 stage step-drawdown test (at
flow rates of 677, 878 and 1152 m3/day) and a 72 hour éonstant
discharge test (at 994 m3/day). The pumb intake depth was set
at 60m, and discharge measured by %@ﬁns of an inline flow meter.
Water levels during the tests were taken using.an electric probe.

Details of test procedures are given in Appendix B. The
welljéﬁuation derived from these data permits a family of time -
drawdown plots to be calculated for different discharge rates
(Fig. 3). Since the short dufation of the step drawdown test
raises tﬁe possibility that discharge boundaries may be intersécted.
during longer term pumping (i.e.,. the actual long term drawdowns
may be greater than those predicted), the theoretical drawdowns
were compared with those for the 72 hour test. Thus at (Q = 994.

m3/day) ,

- ~- e
j



Calculated .
\ Actual : Difference (m)
t (mins) Dr?x?own Drawdown (Calculated-Actual)
10 ' 33.74 - 33.46 +0.28 "
100 : 34.63 34.42 +0.21

1000 | 35.53 35.73 ~0.20
| The excellent agréement between the two sets of values
is shown graphically on Fig. 5.

It is noteworthy thét the coincidence increases with
duration of pumping, although predictions should not -.strictiy
speaking - be extended beyond_lO4 minutes - (about one week's
continuous pumping). This point is illustrated by the fact that
the difference between calculated and actual drawdown becomes
negative at;ﬁiOOO min (i.e. Actual drawdown is greatér than
calculated drawdown) . |

AQUIFER LEAKAGE

As a check on leakage from the unconfined aquifer, or
from an underlying aguifer, drawdown vs time for Stage I and
for the 72 hour test were plotted on a log - log scale, and
compared with Type Curves for leaky (or semi-confined) aquifers
(Fig. 6). - The Knight Group sand in Kalangadoo T.W.S. No. 1 was
found to be semi-confined, and a substantial proportion of dis-
charge to be derived from above (presumably the Gambier Limestone)
or below. The actual préportion could not be estimated due to
theriggg of an observatibn hole at the time of discharge testing.

Re—éxamination of the time/drawdown~plots (Fig. 4 and 5)
and of the Well .Equation,

St = 43.7Q + 1.4Q log 1ot + 5.5Q2
‘indicate that,
(i) Most of the drawdown occurs during the firstAminute
or so of pumping (at any given discharge rate, Q). ' For example,

during the 72 hour test drawdown after one minute was 26m, and
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only 36m after 4320 minutes.

(ii)A In the Well Equation this rapid initial drawdown
is reflected in a high value of the well constant "a". This

in turn implies a low value for Transmissivity (T) - i.e. this
is a "tight" aquifer. ‘ |

(iii) Transmissivity values computed from As in Stage I
and the 72 hour test (225 and 182 m3/m/day) are not, however,
particularly low. The attempt to fit a log time vs log draw-
down plot for both Stage I and the 72 hour test (Fig. 6) with
Type Curves for leaky équifers proved to be unreliable, owing
to the absence of an observation bore and the lack of drawdowns
in the first minute of pumping (needed to fit the first part of
the Type Curve).

| Thé Transmissivity obtained by_Type Curve matching is given
by,
r = Q Wu

and was about 3 m3/m/day-— which is much too low.

The avérage T value of 213 m3/m/day represents the combined

~effects of the Knight Group sand blus leakage, while the T =Eim3/

m/day may be taken as an indication of the generally low trans-

| missivity in the Knight sand between 102 and 117m.

(iv) The low values of As (and consequently of the well
constant "b") for a "tight" aquifer also indicate that recharge
- in the form of leakage - is taking place during pumping.
SCREEN ENTRY VELOCiTIES

One important consequence of low transmissivity is»a
1ow.optimum screen entry velocity. Assuming a k (permeability)
vaiue of 20m/day over an 8m screened interval, the optimum velocity
(according tQ Walton, 1970, p. 297) is-0.0l m/sec. This corresponds
to a maximum discharge rate of about 700 m3/day for an 8m length

of 5 - inch (nominal) "Surescreen" SH55 telescopic screen
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" (0.5mm aperture) ("Surescreen" Manuai).

This is a low value for Q, in comparison with the
maximum valué of about 1500 m3/day possible on drawdown cbnsidera—
tions alone. It is likely, therefore, that this optimum entry
velocity for this size and length of screen will have to be
exceeded, with the attendant risk of accelerated corrosion and
encrustation.’

WATER QUALITY

Full AMDEL analyses and A.T.S.:Qaiués_for 16 water
samples from the unconfined (Gambier Limestone) aquifer and
for 8 samples from the confined (Knight Gréup) aquifer are
reported in Appendix C. -

These results indicate that the confined aquifer has a
marginally lower salinity than the "unconfined, but that the
reverse is true for hardness. The Knight Group water owes its
hardness to a relatively high bicarbonate content (485 - 491 mg/l).
Nitrate values are 1 mg/l or less, in contrast to 21 mg/l at the
upper surface of the unconfined water (which probably indicates
contamination due to septic tank effluent). The low values for
iron content (0.04 mg/l and less) are contrary to expectations
‘based on preliminary field testing.

"CONCLUSIONS
(1) Assumihg a pump suction depth of 85m (i.e. just above the
127mm casing), an S.W.L. of 20m with a 5m seasonal yaria—

tion, the working drawdown becomes 60m. From fig. 3 the

maximum indefinite pumping rate - on drawdown considerations

alone - would then be about 1500 m3/day (say 15.000 g.p.h.),
wi;h up t§'20 hours at 1800 m3/day (say 18 000 g.p.h.).

(2) It is likely that theAscreen will have a limited life due
to encrustation and/or corrosion, since screen entry velo-

cities will almost certainly exceed the optimum value of



0.01m/éec.

(3) Transmissivity values computed from /AS data average about
213 m3/m/day, but this value is probably far too high for
the aquifer interval 102-117m and reflecﬁs large scale
leakage from above or~“below.

(4) Ahomalous drawdown values obtained during Stage III indi-
cate that some development océurred at this time. As a
result entry conditions improved, and drawdowns were lower
than predicted. This may also be accounted for by increased
leakage with time.

(5) The apparent low transmissivity may be due to the buildup
of silt or fine sand round theiscreen._'Alternatively the
aquifer may be finer than indicated by the sieve‘analyses
(Fig. 2).

(6) Leakage from the unconfined aquifer during pumping is unlikely
to have any significanf effect on salinity or hardness, since
water quality is similar in both aquifers. A single high
nitrate value in the unconfined aquifer is thought to reflect
minor surface contamination only. |

| RECOMMENDATIONS
The principal problem with this well is that of reconciling
low optimum screen.entry velocities with a realistic yield - say

1 000 - 1 500 m3/day. This might be achieved in the No. 2

(standby) well by means of the following,

(1) drilling deeper into the Knight sands, in the hope of
penetrating either a higher transmissivity interval, or a greater
thickness of the same T value as 102-117m. Doubling the screen
length would double the safe yield, at constant T.

(2) installing a larger diameter.screen‘in the same intérval.
éravel packing fﬁrSf screen - if practicable - could be expectéd

to have a similar effect.
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In these circumstances the No. 2 well would in fact
become the production well, while Kalangadoo T.W.S. No. 1 would
be relegated to the standby role.

With regard to further discharge testing it is recommended
that this be carried out when the second hole is available as an
observation bore. The following should be borne in mind,

(lf For good matching of log-log plots it is desirable to
have drawdown readings very early in the pumping period
(ideally at tenths of the first minute).

(2) A lower pumping rate, say 500 m3/day (about 5 000 g.p.h.)
or less would also permit better matching by showing the
initial drawdown.

(3) Test duration need not be great - 100 minutes should’ be
sufficient, particularly if drawdowns can be measured
in the first minute.

The purpose of this additional testing would be to derive
a more reliable value for T and from this - hopefully - to obtain

a higher permissable screen entry velocity.
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DM -463/75
TO THE CHIEF bRILLING & MECHANICAL ENGINEER
Through the Drilling Engineér
Completion of drilling : Kalangadoo
E. & W.S. Department ' TEMP. No. MA 94
T.W.S. Well (2 wells) ‘ Permit No. 1004

A Town Water supply well was constructed on Section
414, Hundred of Grey.

The hole was drilled 254mm dia. to the top of the
Knight Sands at 10lm, and lined with 254mm casing to 13.50m.

203mm casing was installed and drilling continued to
108m to determine if a éuitable bed of sanas were-present and
to obtain a water samplé.

- The 203mm casing was then withdrawn to 98m'effective
length and pressure cemented to surface. 520 galions of éement
grout was used(‘S'- 1l mix, comprising 68 bags of cement and 340
gallons of water. The cement plug was drilled out and 152mm
casing was installed to sample the full depth of the aquifer.
Layers of clay and silty sénd were cut from llSm and drilling
was.stopped at 118m.

Eight metres of 124mm O.D. telescopic Surescreen stain-
less steel screen was installed from 104.90m to 113.03m, with |
127mm éasing from 86m to the top of the scréen-and from bottom
of the screen to 117.80m. |
| A sealpiece (127mm to‘203mm) was installed from.85.89m.

The screen was initially deVeloped.by bailing and Surging
in the 203mm casing, and completed by sufging the face of the
screen for 49 hours.

.-.A 152mm test pump was installed to 60m and the bore was

pumped for 14 hours to complete development and to determine flow



rates. Then 3 x 100 minute step drawdown tests were conducted,
followed by a 4 320 minute continuous test and recovery.
A sketch of the bore and screen is attached.

Details of the bore are tabulated below

Commenced 15/2/717

Completed ' 3/5/77

Depth drilled ~ 118m

254mm casing ' 0 - 13.50m.. Effective length
.203mm casing (pressure cemented) 0 - 98m Effective length
127mm casing ' From 86m to 104.90m

124mm screen From 104.90m to 113.03m

127mm casing _ , From 113.03m to 117;80m
Sealpiece 127mm to 203mm Set from 85.89m

Water cut‘ : 5.50m - 101lm

Static level | ' 5.44m - 20.04m

Screen developed for | | ' 49 hours

Main pump test | 72 hours

Average pumping rate 12 1/sec

‘Maximum drawdown _ 36.2.metres

Details of sandscreen

Type , : _Surescreen; S/steel

length 8.13m including couplings

0.D. 124mm

I.D. N 113mm

Apertures = "~ 0.5mm

WDW,/YMW | W.D. WILSON

9/5/77 DRILLING SUPERINTENDENT
T e e T '-RT"/\ o
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APPENDIX B

DISCHARGE TESTING



72 Hour Test:

Frequencies of discharge and water level readings

were as follows,

o - 10 uminutes, every 1 minute.
10 - 30 minutes, every 2 minutes.
30 - 50 minutes, every 5 minutes.
50 - 100 minutes, every 10 minutes.

100 - 200 minutes, every 20'minutés.
200 - 960 minutes, every 50 minutes.
960 - 1920 minutes, every 2 hours.

1920

4320 minutes, every 4 hours.
Results were plottéd as drawdown (in metres) vs
time (in minutes, on a log scale).

Step Drawdown Test:

This consisted of 3 x 100 minute stages, with no
recovery between stages. Stage II and III drawdowns were
recalculated to compensate fof the imaginary effects of
earlier pumping, according to the method of Hazel (1973).

These results were used to derive a Well Equation,

the general form of which is,

St = aQi# B0 Tog 1gt ¥ &0%-
where, St = drawdown (m) at a given time t (mins)
Q = discharge rate (m3/min)
‘§Zi§) = well constants related to laminar flow
and, C = well head loss due to turbulent flow

The graphical derivation of a, b and ¢ is shown
over-leaf. Values of b averaged 1.41 when anomalous values
in stage III were omitted, and other parameters were (a =
43.75 and (c = 5.5) so that‘the equation for this particular
well becomes, o

St = 43.7Q + 1.4Q log jgt + 5.5Q°
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Computations are outlined in the following pages.
The predicted time-drawdown plots for different discharge

rates are illustrated in Fig. 3.
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I : WATER ANALYSES
.Depth Salinity
Analysis No. m - (mg/1) PH Remarks
I SAMPLES TAKEN FROM UNCONFINED AQUIFER DURING DRILLING
w1l818/77 5.5 691 7.5 AMDEL Full Analysis
l 1819 5.5 660 7.3 A.T.S. From Gambier Lst
(unconfined)
1820 10.0 765 7.2 A.T.S. From Gambier Lst
l _ (unconfined)
1821 15.0 710 7.2 A.T.S. From Gambier Lst
I : (unconfined)
1822 20.0 670 7.2 A.T.S. From Gambier Lst
(unconfined)
I 1823 - 25.0 675 7.2 A.T.S. From Gambier Lst
(unconfined)
1824 30.0 655 7.1 A.T.S. From Gambier Lst
l o (unconfined)
1825 35.0 625 . 7.1 A.T.S. From Gambier Lst
I _ (unconfined) N
7
1826 40.0 625 7.2 A.T.S. From Gambier Lst
(unconfined)
l 1827 45.0 630 7.2 A.T.S. From Gambier Lst
(unconfined)
1828 50.0 630 7.3 A.T.S. From Gambier Lst
I A (unconfined)
1829 55.0 630 7.2 A.T.S. From Gambier Lst
- A(unconfined)
l 1830 - 61.0 605 7.2 A.T.S. From Gambier Lst
(unconfined)
I 1831 66.0 605 7.1 . A.T.S. From Gambier Lst
(unconfined)
1832 71.0 625 7.0 A.T.S. From Gambier Lst
I ‘ (unconfined)
1833 76.0 615 7.0 ~ A.T.S. From Gambier Lst
(unconfined)
I SAMPLES TAKEN FROM CONFINED AQUIFER DURING DISCHARGE TESTING
W3650/77 - ’ 629 7.3 AMDEL. Stage I, 5 minutes
I 3651 - 621 7.2 AMDEL. 72 hour test, 25 minutes
3652 - 629 7.5 AMDEL. End Stage III, 300 mins.
I 3653 - 590 7.0 ATS. 72 hour test, 360 minutes
3654 - 590 . 6.9 ATS. 72 hour test, 720 minutes
' 3655 - 625 7.3 AMDEL. 72 hour test 24 hours
3656 - 595 7.1 ATS. 72 hour test, 48 hours
I 3657 : 630 743 AMDEL. 72 hour test, 72 hours
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-------------------- : ittt el S et ok et dhed it - -
MILLIGRAMS MILLIEQUIVS. - CONDUCTIVITY (E.C.) SN 2
PER LITRE = PER LITRE ~ MICRO-S/CM AT 25 DEG. C  ..1114. : :
MmG/E T ME/L - MILLIGRAMS . 3
=== —-—s S S PER LITRE :
CATIONS o TOTAL DISSOLVED SOLIDS - -~ MG/L K
CALCIUM (cay . .. 126 6.3 " Ay BASED ON E.C. e g e
MAGNESTUM (MG) : 1.8 | - Be CALCULATED (HCO3= L03) 621, ¢ %
SOD UM ANAY 3.8 . ‘ jc. RESIDUE ON EVAP. AT 180 DEG. ’ B
FOTASSIUM = (K) 1 s _ :
IRON -~ = . (FE) 0 1
ANTONS- o _ A , :
o o o TOTAL HARDNESS 'AS 'CACO3 405, 3
HYDROXIDE = (O0H). . - CARBONATE HARDNESS AS CACO3 ' 398. K
CARBONATE " (C03) - = ° o NON~CARBONATE HARDNESS AS CACO3 8. :
BICARBONATE (HCO3) 485 7.9 TOTAL ALKALINITY AS CACO3 398, :
SULPHATE (S04) - 11 o2 _FREE CARBON DIOXIDE (C02) : :
CHLORIDE (cL) 133 3.8 SUSPENDED SOLIDS . A :
BROMIDE (BR) S > SILICA (SI02) = :
FLUORIDE . (F) A S BORON (B) . . : -
NITRATE . (NO3) <1 W0 R :
PHOSPHATE  (P04) . - 403 0 :
TOTALS AND BALANCE me UNITS :
CATIONS (ME/L)" 0 RLACTION -PH T - 7.2 s
ANTONS (ME/L) 2349 ~ TURBIDITY (JACKSON). ' : .
. o COLOUR (HAZEN) = _ :
DIFF¥1004 . 5 S LT s
--------- = »SODIUM TO TOTAL CATION RATIO (ME/L) 31.6 % ¢
SUM . o T T
NAME~"  E.W.S. " HUNDRED=-GREY " WATER CUT- PUMPED
ADDRESS- SECTION-414 WATER. LEVEL=- )

DATE COLLECTED 26-4- 77‘“ '

DATE RECEIVED

HOLE NO-MA 94‘

SUPPLY~

DEPTH HOLE-

- SAMPLE COLLtCTED %Y A, H ANDERSUN

-



- OEE EE Ee e Ee e A S e e . B I C o S . .

SAMPLE 1D. W36S2/77 - _ . Jos
CHEMICAL COMPOSITION . © . DERIVED AND OTHEK DBATA ' : . REMARI
MILLIGRAMS  MILLIEQUIVS, - CONDUCTIVITY (E.C.) :
. PER LITRE  PER LITRE - . MICRO-S/CM AT 25 DEG. C 1116. 4 :
S MG/L MEZL - : MILLIGRAMS
: : -———— -———- L C C . PER LITRE :
. CATIONS B © TOTAL DISSOLVED $SOLIUS - MG/L :
CALCIuM (CA) 127 6.3 - " As BASED ON E.C. o - : <
MAGNESTUM (MG - 22 1.8 - 7 B. CALCULATED (HC03=C03) - 629. : E
SODTUM - (NA) 89 3.9 . U "Ces RESIDUE. ON EVAP. AT 180 DEG. C :
POTASSIUM . (K) ©3 i IS TUE - ST :
IRON - (FE) o .03 .0 :
-« ANIONS TR . ' : e
- L L 5 TOTAL HARDNESS AS. CACO3 _ 408, : ‘
- HYDROX1DE (o . ... .7 F  CARBONATE HARDNESS AS CACO3 400. :
. CARBONATE (C03) ' . " 'NON=-CARBONATE HARDNESS AS CACO3 8. :
BICARBONATE (HCO3) .488 - 8.0 - -, TOTAL ALKALINITY AS CACO3 400. :
'SULPHATE (S04 ) 12 .2 " FREE CARBON DIOXIDE (C02) . : :
CHLORIDE . (CL) © 136 3.8 B SUSPENDED SoOLIDS :
BROMIDE (BR) : - - SILICA (SI102) : ~
FLUORIDE (F) S ' " BORON. (B) :
NITRATE (NO3) <1 0 o :
PHOSPHATE (P0O4) «03° .0 : =
TOTALS AND BALANCE . R e L _ Lo o UNITS E 3
. CATIONS (ME/L)  12.1 DIFF = 0 REACTION. = PH - L 7.5 : s
+ ANIONS  (ME/L) 12,1 .. SUM = 24,2 %0 TURBIDITY. (JACKSON) L ‘ :. i
c , L . : R . -COLOUR (HAZEN) . . ° SR : 4
DIFF#100. - PRI U o : :
e ee- = ol % ... SODIUM TO TOTAL CATION RATIO (ME/L) 32.0 % :
SUM B o » :
NAME-  E.w.5. DEPT . " . HUNDRED-GREY .- S WATER CUT- PUMPED "
ADDRESS- - . SECTION-41% ' . WATER LEVEL= :
" " _ HOLE NO-MA 94 - . DEPTH HOLE-
‘ : - . SUPPLY- : - ,
DATE COLLECTED 22~4-77 -SAMPLE COLLECTED BY-A.H.ANDERSON

DATE RECEIVED



- O E e e . -u-e ANEEYS NEECOUEN NN NN . B o M S

SAMPLE 1D, ‘W3655/77 ' _ _ SR . “ JoR
CHEMICAL COMPOSITION ' ' DERIVED AND OTHER DATA - - : . REMARY
MILLIGD«MS MILLTEQUIVS.  CONDUCTIVITY (E.C.)- ST :
TPER LITRE PER LITRE © MICRO-S/CM AT 25‘DtG. C 1114 :
MG/L:T- - - ME/L . S oo o MILLIGRAMS @
i ; S : ' ' ¢ PER LITRE :
CATIONS o TOTAL DISSOLVED bOLIDS - N MG/L :
CALCIUM oAy 126 6.3 BASED ON EoC. ' S :
MAGNESTUM ~ (MG). .7 = 1.8 . 8, CALCULATED (HCO3= CO3) o 625. :
CoSODTUM - T (NAY T 3.8 Co RESIDUE ON EVAP. AT 180 DEG. C - :
POTASSIUM  (K)© = ol. R o LR St E
IRON . = (FE) 0 : :
ANIONS - - S R L :
. S TOTAL HARDNESS AS CACO3 -~ . 4Q5. . :
HYDROXIDE. - (OH).© & CARBONATE HARDNESS AS CACO3 - ‘ qbo. :
CARBONATE (C03) - NON-CARBONATE HARDNESS AS CACO3 :
BICARBONATE (HCO3) TOTAL ALKALINITY AS CACO3 4oo. :
SULPHATE (S04) FREE CARBON DIOXIDE (C02) , . :
CHLORIDE ., . (CL) , SUSPENDED SOLIDS _ ST :
BROMIDE (BR) "SILICA (S102) ' T : -
FLUORIDNE (F) GORON (B) :
NITRATE (NO3) - :
PHOSPHATE (PO4) :
TOTALS AND BALANCE . o UNITS :
CATIONS (ME/L)  12.0° = o1 RcACTION -PHL e , N 5] :
CANIONS  (ME/L) = 12.1 = 24,0 TURSIDITY  (JACKSON) Lo o :
: " " R COLOUR (HAZEV);, _ :
DIFF*100. . A ‘ SR : . :
--------- = b % R SODIUM TO TOTAL CATION RATIO (MEZL)  31.6 % :
SUM - . , SRR o :
NAME-  E.W.S. DEPT’ HUNDRED-GREY . ~ S " WATER CUT~- PUMPED
ADDRESS~ o SECTION-414 . - S WATER LEVEL- .
h , HOLE NO-mMA 94 = . . " DEPTH HOLE- -
. supPLY-
DATE COLLECTED 27-4- -77 5A SAMPLE COLLtCTED BY-F, BARTDSEK

DATE RECEIVED -



I N B B B BN B VA AN SN NI B BN B VORECOHEN € RSV N

SAMPLE 1ID. W3657/77 o - o ~ ' : . JoB
CHEMICAL COMPOSITION - . - DERIVED AND OTHER DATA o REMAR®
MILLIGRAMS MILLIEQUIVS. CONDUCTIVITY (E.Co,) I :
PER . LITRE  PER LITRE MICRO=-S/CM AT 25 DEGs C 1110, _ :
- MG/L ME/L . o ‘ ' MILLIGRAMS ¢
R et T L _ ’ _— PER LITRE :
CATIONS T e TOTAL DISSOLVED SOLIDS . . MG/L :
 CALCIUM ° (CAY 126 - 6.3 As BASED ON £.Co - : ' S :
MAGNESTUM (MG) - - =%22 " 1.8 Be CALCULATED (HCO03=C03) - 630, :
SODTIUM - (NA) . o 3.9 C. RESIDUE ON EVAP. AT 180 DEG. C g :
POTASSIUM (K) o1 ' ; S - - : :
IRON (FE) kY .0 . :
~ ANIONS \ . - , S s :
' : _ : R S T S A TOTAL HARDNESS AS CACO3 . 405. :
HYDROXIDE ~ (OH) o e s © CARBONATE HARDNESS AS CACO3 L 402, s
CARBONATE (C03) S e "~ .. . NON-CARBONATE HARDNESS AS CACO3 © 3. :
BICARBONATE (HCO3) 491 .7 - 8,0 , TOTAL ALKALINITY AS CACO3 402, :
SULPHATE. (S04) 13 .3 - FREE CARBON DIOXIDE (C02) - - 8
CHLORIDE (CL) 13 - 3.8 _SUSPENDED SOLIDS C :
BROMIDE (BR) T . SILICA (SI10?2) . : ~:
FLUORIDE (F) = BORON -(B) ‘ :
NITRATE - (NO3) <1 - .0 ' - :
PHOSPHATE.  (PO4) ooe020 .0 :
TOTALS  AND BALANCE " . o . . T . UNITS :
CATIONS (ME/L) 12.0. - DIFF = .1 ° REACTION - pH -~ . - " 7.3 :
ANIONS  (ME/L) - 12173 . SUM = 24,2 "~~~ TURBIDITY (JACKSON) _ L ) :
: . ST ST . Y. .7 COLOUR (HAZEN) - .~ - . FEEEEE :
DIFF*100. . o I C A S o P s T
e = oM % e -0 SODIUM TO TOTAL CATION RATIO (ME/L) 3201 % :
. SUM . . Ce ‘ . e . . . : . e - - - . o ) o .
NAME-  E,.w.S. DEPT . - " HUNDRED=-GREY - } " WATER CUT- PUMPED
ADDRESS- o SECTION-414 - : : © WATER LEVEL-
. . ’ . HOLE NO-MA 94 o ' DEPTH HOLE-
o C S © . SUPPLY- o : :
DATE COLLECTED 29-4-77 SAMPLE COLLECTED BY-A.H.ANDERSON

DATE RECEIVED .-



APPENDIX D
BORE LOG

.



. ,e

— SOUTH AUSTRALIA
prosect: KALANGADOO TOWN D AR T CINEERING DIVISION ﬂg:fs::?e NMOA 94
WATER SUPFLY BORE LOG 1022994 WWoots0
LOCATION OR CO-ORDS:
EL Surface SERIAL NO:
sec. 414 o Grrey EL ref. point Datum FOLDER NO.
DEPTH TO DEPTH TO SUPPLY TOTAL DISSOLVED SOLIDS
WATER CUT (m) STANDING WATER (m) 'm‘/day Method of test milligmmmes/line' Anatysis W. NO.
a8 E 3] e % g
w E|E| E8 DEPTH (m) GEOLOGICAL DESCRIPTION OF SAMPLE SRR
o uw|oC o o< s : :
0 @ from to 2|z
U3 0 O.8|Topsoil- sand, 95% very fine to fine grained E
ERR quartz, some to 1mm - subangular and clear t 3
5 | red brown stained. Minor silt, organic mater+ =
3 ial, slightly calcareous. Brown. N 3
()c E L\ _E
g s E
E — c E
3 . |8 =
ERE ¥ E
i g -3
3T 3 E
€ . C E
0.8 ——0.8 5.5|Clay, very sandy with 25-40% quartz as above =
3 [ | Some subrounded pebbles of non magnetic ferr+ 3
3 £ uginous matter (to 10mm). Calcareous, sticky 3
El e Bt and greyish yellow. 3
E o . . E
149 1.0-3.0m as above, abundant silt size to very =
EN u fine quartz. Minor Fe grains, buff colour. 3
—' —- 3 ' 3
R w 3
34 :} 3.0-5.5m as above, stained quartz as above. E
1 -1 < Some fragments of buff quartzose, moderately 3
3 |= o well cemented limestone. Colour overall - 3
3 > buff to orange brown. 3
E . w ‘ ) 3
>3 5 < E
= N e - 3
—: = 5.5 12 Limestone, 30-40% v. fine subangular to coarsé =
EN 2mm) subrounded clear grains. Rest carbonate 3
ER s grains, shell fragments to 6émm, Fe grains, E
3 ]:%— bryozoa, forams. Yellow brown soft to hard 3
_é_g T ) pods. Fossils to 15mm. Silt <5% 3
*NOTE: 1000 gals./hr. = 110 m?>/day pRILL TYPE &.°T, LOGGED B8Y:A o F .W
" REMARKS CIRCULATION: ° DATE:
START: \15.2. 77T |TRACED BY:
FINISH:  3.%5 .77 |DATE:
seer. ] of . G




KA, ANGADOO TOWN

DEPARTMENT OF MINES — SOUTH AUSTRALIA
ENGINEERING DIVISION -

HOLE NOMA

94

BORE LOG

UNIT/STATE NO:

PROEET WATER SUPPLY |
| CONTINUATION SHEET
5 g g §§° DEPTH (m) GEOLOGICAL DESCRIPTION OF SAMPLE % § % é ;
2EI°I 87| A MHE
G 3 [ 6-8m as above, subrounded quartz to 3mm and 3
E -lgL coarser, better cemented. E
é | 8-10m as above, some paler material, recryshll é
3 ized calcite (shell fragments). Quartz 15-20% E
TH | 3
103 _%ﬂ 10-12m as above, 10-15% 'é
. | l E
é T L ho 58 Limestone, bryozoal, fine to coarse grained, é
E <l . mostly bryozoa - some to 4mm. Forams, silty 3
3 \§ P0-25% off white - few yellowish grains weaklly =
3 | cemented. Typical bryozoal calcarenite phase 3
E 1] of Gambier Limestone _ 3
= !g 14.0-16.0m as above, some larger bryozoa 1-4mm} IE
152 E
E ‘LT‘ - ) 3
=Nl 16-20m as above, some partially silicified § =
E N 3
E » 3
s 9 E
1L :
1 dRRE
E | ' ' L E
203 [ P0-26m as above, (shoe sample) - slightly 0 =
= marly, some orange yellow brown staining. j 3
s AR
E T 0 E
el ¥
=/ E
3 A =
P53 1 | E
i . o |
3 ie 26-28m as above, sllghtly_greyer{ 3
3 1 =
ERIN , E
3 J_l 28-30m as above but 15220% marl, sticky and =
3 T}— pale grey ' =
=ai 3
cllia :
303 [ 30-32m as§ above but 5% marl, 20-25% silt =
) é 'T:r_ ' SHEET..Z.; oF .




OF MINES — SOUTH AUSTRALIA

KALANG _ DEPARTMENTENGINEERWG DIVISION HOLE No.MA 34
iF ADOO TOWN UNIT/STATE NO:
PROJECT: WATER SUPPLY BORE LOG
CONTINUATION SHEET
é é g ég DEPTH (m) GEOLOGICAL DESCRIPTION OF SAMPLE 'z; § % %’ ;
* e ¢ from to i ; ;
3 1] 3
3 B& 32-34m as above, but 10% marl. Some partly =
3 L gilicified limestone as in 16=18m interval. 3
= T Greyish cream - 3
3 | 34-36m as above 15-20% silt ——E
3 e Note - 28 - 36m poor aquifer 3
351 AL =
—E % 36-38m as above mut no marl, 15-20% silt, greiy —%
3 | flint, large bryozoa 2mm X 6mm. Shell fragments =
1H E
E 4 E
3 r° 38-40m as above, but 5% marl =
ERIN E
103 I i 40-44m -as above but 7% marl 9 -
ERIEN » E
4 [ g E
a0 £ E
I | I =
= ! E
3 T 0 E
3 T@ 44-48m as above for 12-26m - 20-25% coarse | 3
el silt. ‘ 3
EREE N £ E
53 | + N 3
3 [+ _ J E
4 [ .
E I E
4 H =
-% [ 48-52m as above, large flint fragments, =
3 1 slightly greyer. 3
i
505 |8 3
Il ' E
i |
3 [ 52-56m as above, slightly more silty and -3
3 J_«IF 1%-2% marl. 3
3 3
EQL E
3 E
JSéTj FL&F [fsr.lEET.‘.- .. Of L. i

—
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DEPARTMENT OF MINES — SOUTH AUSTRALIA

HOLE NO.MA 94

v KATANGADOO TOWN ENGINEERING DIVISION pe—
. UNIT/STATE NO:
PROJECT: WATER SUPPLY BORE LOG
. CONTINUATION SHEET
E é 2 ég DEPTH (m GEOLOGICAL DESCRIPTION OF SAMPLE ’% ¢ % é é
eEI°I 87 | . MEHE
- [5¢: *ﬁ 56-58m as above, silt 30-35% 3
2= =
=
4 1568 61| Marly limestone, pale grey, very sticky, —E
E T weakly cemented, 30-40% marl and silt. E
4 =
i |
604 T+ 60-61m as above, 25-30% marl, silt. 3
3 . =
— L1 72| Limestone as for 12-26m. < 2% marl but overgll 3
3 7 creamy grey. 3
g [ 3
3 1 J E
= J%Tﬁ 64-68m as above, some coarse bryozoal frag- g 3
3 " ments and some fragments of hard fine grain- |y =
655 ed limestone 0 -
5_5 | 0 3
| 1R
. J E
3 g~
IE i L =
3 L | 9 3
3 | £8-70m as above, abundant flint " =
_; ] 3 E
E ¢ E
E _%4 \ 3
703 - 70-72m as above, silt 30-35% E
ERpP E
3 ] . | E
= | +~ho 86 | Marly limestone as for 58-61m but 20-30% 3
3 Iv-‘: marl and silt ' E
% + - —E
EQll E
759 [T E
Qi
5 E
4 B 3
i
3 [ 3
god [ =
é il T | sheer. - 6_’,’----6-




¥

, KALANGADOO TOWN
PROJECT:  WATER SUPPLY

DEPARTMENT OF MINES — SOUTH AUSTRALIA
ENGINEERING DIVISION

HOLE NO. MA

94

BORE LOG

UNIT/STATE NO:

CONTINUATION SHEET

HOLE Dia.
DEPTH m
CORE

GRAPHIC
LOG

DEPTH (m)

GEOLOGICAL DESCRIPTION OF SAMPLE

UNIT

AGE

CASING

WATERS CUT

WATER LEVEL

]

co

(o)

O

O .

\O

O

1] mlll||Iln|mnh|n||m|'l|n||inlmllunI||||||1||1111111||||ml\ﬁ‘mlunluullufﬁl|Inn||mhmq’?u’nI|||||||||I|mlnnluu|||uIunpmlunlnulunInnluulln|I||u||u|l|m\P;'mluu|||||h|1|llmlnnlmllu

(1 |
|
.
86 90
-
-
L 3
C
-
-
-
-
—{90 93
5. 5
. _
- 193 102
Yer
- Sonje
] W

“|fine and subangular. Some carbonate and

82-84m ~ as above, greenish tinge fine grain:
dark green glauconite. Some more marly zones

U

84-86m as above, more glauconite but still
less than 1%. Some very hard - silicified?

Marl, sticky, greenish grey with brownish
tinge, fine glauconite. Some limestone frag-
ments - harder.

88-90m as above, abundant fine glauconite, 1

Sand, silty and clayey 15-20%, rest quartz,
clear to brown (Fe?) stained grains mainly

bryozoa (10% possible from above). 1% dark
green glauconite. Occasional foram. Colour
buff. Weakly cemented. Possibly Compton
Conglomerate equivalent

92-93m ‘as above . -

Clay, dark brown, abundant fine quartz, some
to 2mm and well rounded. Total quartz 30-40%|
Sticky moderately well cemented.

94-100m as above, some dark grains. Laminated

Giambier Lok,

!La-ce'?eje Em.

|Compion Cal. ?

Knante Czrou‘p

mlunluuluuluulunlnnlnnluuhmI|1|||11|||||nl11uluu|u||I||ulnnhmluulnnInnhmlunIlmluull||llu||I|m|||||I|||1|||||I||n|mllnnllmlun||mllu|||||lllmluulm|l|n|luulunlnulmlllm

| sHeeT




<2

PROJECT:

KATLANGADOO TOWN ' EL G UNIT/STATE NO:
WATER SUPPLY BOR 0

DEPARTMENT OF MINES — SOUTH AUSTRALIA
ENGINEERING DIVISION -

HOLE NO. MA 94

CONTINUATION SHEET

HOLE Dia.

CORE

GRAPHIC

LOG

from

DEPTH (m)

GEOLOGICAL DESCRIPTION OF SAMPLE

UNIT
AGE
CASING

WATERS CUT
WATER LEVEL

—

-

-—

—= —
DEPTH m
IlmlmH?\nllmgulu||111111|||\a|1]1||1||mlluﬁnIml‘nnlllngnlnnInnlnu

o

O

111

102 117

7 1183ils

100-102m as above, some pockets of fine sand,
Little clay.

Sand, 15-20% silt, minor clay, rest fine to
coarse subangular to occasionally rounded
quartz, clear with a few milky grains. Some
pyrite; loose to weakly cemented.

1103-104m as above, micaceous and silt <<5%.

Uncemented.

104-105m as above, some grains to 4mm.

105-108m as above, very clean

108-109m,-.as above, slightly finer, 1% silt
and some dark grains.

109-112m as above

112-113m as above, gritty with grains to 8mm.

1{Some ? -carbonaceous material.

113-114 as above ? carbonaceous fragments to
10mm.

114-115m as above, 5-10% silt.

115-116m as above, mainly fine grained, silty
clayey. 15-20%. Some white to yellow calcax

??g ?ﬁegéa%vaS?nE%%%n%?y passing into fine

silt sequence. Non calcareous.
Silt, very fine quartz, mica, pyrite etc.
Sllghtly sticky - weakly cemented.

nlnnllmlm||||||qu |ml’m|qulmmuluuIunIm‘n‘ﬁlnlnuInnlmmullu||mllnn|untnim'uImmulnnhmhm

Carouvp

Kﬂ\5 L\k

r

END OF HOLE - 118m
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. o

L
PROJECT:

DEPARTMENEN%F?NI\QIEI\,IREISG—DRl?sulg:l AUSTRALIA . HOLE NO MA94
UNIT/STATE NO:
CORE DESCRIPTION 7022.99 L WW0063 0

CORE Dia. .

DEPTH m

GRAPHIC
LOG

GEOLOGICAL DESCRIPTION OF core (O Dit sample if
stated)

,Jmluulnnqull||1!|m|lll|ll|||‘||||I||1|l|1ulu|||nnIx|||||mlml|m|lni1|||nl|mlunlnn|nnlleuu|||u|1mluulnu|||||Iunl|||||u|lInnIuulnm|nn_luu||ml||nluulm|IxmlmxllulIiu1lnulnn|uuluu

20-20.4 Tube Sample -.
Top - Limestone - bryozoal O5% fine to coarse, some fragments

Bottom - as above. ‘Typical bryozoal phase of Gambier Lst.

to 8 mm moderately well cemented, off white, forams.

40-40 .4 Tube Sample . ‘
Top - Limestone, silty 10-15%, 30-40% bryozoal fragments to

| 91-91.4 Tube Sample’: .

% mm, rest carbonate grains and matrix. Core soft, friable,
greyish white. Some olive glauconite. Forams abundant.
Bottom - as above. ' :

Bit sample - Limestone, pale brownish gray and pale grey,
marly - similar to above (see sludge sample log). :

Bit sample‘— Marl, sticky, greenishAgréy, some fine glauconite
some limestone fragments (see log). _

Fragments from bailer - different rock types including flint
(greenish grey), grey moderately cemented limestone, some very
well cemented hard fine grained calcarenite with olive glau-
conite.

Bit sample - Marl, banded very light brown and brownish grey,
apbundant dark green glauconite, lumps of hard white to cream
limestone. : .

Bit sample, as above, 88 m, greenish and abundant very fine
glauconite. : ‘

Top - Limestone-sand, 40-50% carbonate grains, bryozoal frag-
ments and forams to 1-2 mm - all white. -1% brown glauconite
pellets, rest yellow to brown stained subangular quartz,
mainly fine to medium grained. Soft with well cemented pods.
Core friable. Overall colour yellow brown. A

Bottom - as above, mostly sand, some shell fragments about

10 mm, some greenish glauconite. Hard pebbles of limestone to
20 mm. :

Bit sample = clay, very dark grey to dark brown, delicate
pinkish brown fossil fragments, richly pyritic in pard®, 15-35%
quartz, all fine but some larger grains to 3-4 mm.

Bit Sample - as for 94 m.

Bit sample - as for 94 m, but light to dark brown and grey
laminations. JLarge quartz grains to 4 mm - sub to well roundeq
o ] SHEET. /... OF ...




¢ S DEPARTMENT OF MINES — SOUTH AUSTRALIA . HOLE NO MAO4

ENGINEERING DIVISION
UNIT/STATE NO:

'

PROJECT: : CORE DESCRIPTION

E el €

o E § 8 GEOLOGICAL DESCRIPTION OF CORE
& & g°

O o

Bit sample - clay as for 94 m, grey and brown, light and dark,
quartz pebbles, pyrltlc nodules to 10-20 mm.

Bit sample, as above.

Bit sample, as above.

Bit sampley as above.
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l AT TEST START__________ (Ly*
10} : PUMP INTAKE DEPTH __________ (L)
~ AVAILABLE DRAWDOWN________ L)
O TYPE OF PUMP__ __ __ __ ____ . ___
- . DISCHARGE STARTED AT________ ON_________
L : DISCHARGE STOPPED AT_______._ ON_________
[ j AQUIFER FROM _______ TO_______ (L)
i | HOLE DEPTH_______ (L)
' |
N ‘ AT MATCHPOINT
| [
i | Q= 994 mYdoy t= 71440 doys
- ", r= ‘ Wuw= |
5 A= 15m u= 1072
— ; .
3 ! CALCULATIONS
[72]
W0 E | DRAWDOWN -
g 3 ‘ 5 Q 994 -
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g - | e 5= 4 Tut - A4x
< - i (] r2
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/ - NON LEAWY ; RECOVERY i~
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X | b2 ww
. = u) =
- 4
10" : ”
= - 4Tut - 4x
— S= "3 =
50 E ~where
- S-Storage Coefficient (dimensionless)
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"/0/—0——‘0—" © oo e ° | r- Distance to ob(servoti;an hole (L)
o r- : T- Transmissivity (L3t'L)
p + 12 hour Match pomf A STAGE 1 Q= Pumplng rate (L3 t'l)
s=25m, t-16secs 4-Drawdown (L)
20 £~ Wy =10, a=10"2 - ) * L-unit of Length
Wu)- function of u t_time unit 16 6
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COMPOSITE WELL LOG - GROUNDWATER
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. .(Project No. MA 94) . - .
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HOLE DIAMETER Inches m.m From(im) To(m) LOGGED BY . A. F. WILLIAMS
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. 101 20-04 1500 72 hour pump test 629 W3630/77
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% Wire wound screen Cb Contining bed - - T o7
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