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RESULTS OF A PUMPING TEST ON THE WATER SUPPLY BORE
FOR THE SOUTH WEST FROZEN FOOD PRODUCERS, MT, GAMBIER

Section 364 Hundred Blanche
by
B.M. HARRIS

ASSISTANT SENIOR GEOLOGIST
- HYDROGEOLOGY SECTION

SUMMARY AND CONCLUSIONS

A pumping test has been conducted on the water supply bore

for the new South West Froren Pood Producers' factory at Mt, G#mbier. The
bore intersectsla limestone aquifer containing solution chamnels and cavities.
‘In the test the supply bore was pumped continuously fo: three days at a con-
stant naté of 655 gom., The drawdowns observed in the pumped bore and four
nearby observation borés were very swall but they conformed to the normal
distance drawdown relationship. This suggests that the solution cavities
and channels ave widespread and 1nteruonﬁected within the zone of aquifer
influenced by the test. The high values of transmissivity and specific
capacity obtained indicate a Vary good aquifer.

| Therefore the supply bore should have no difficulty in meeting
“the dssién requﬁrements of 600 gpm. for long periods of continuous pumping.
The bore could probably supply twice this emount if required.



INTRODUCTION

A three day pumping test has been conduéted on a water supply
bore for the new South West Frozen Pood Producers’ factory in Mount Gambier.
This work was requested by F.M,C. Aust. Pty. Ltd. the engineering consult-
ants for the project. The factory is located in Commercial Street West,
Section 364 of the Hundred of Blanche,

This report describes the test results and discusses some

aspects of the hydrogeology which will affect the operation of the bore.
HYDROGEOLOGY

The watey bearing horizon or aquifer occurs in the Mount Gambier
| Limestone, a yock which is almost entirely composed of fossil coral and
shell f:égments. The limestone has only a moderate permeability in its
original state. However in the Mount Gambier region solution cavities

and chénnels have developed as a secondary feature from the action of
circblating groundwaters. As a result the aquifer can store and transmit
water much more readily.

Although cavernous limestones of this type have excellent aquifer
properties they also present special problens in evaluating the long term
capacity of the bore. These problems arise from the fact that the aquifer
properties may vary widely from one point to another. For example it is
possible that a Lore will have intersected a cave in the aquifer. If the
cave has poor interconnections with other parts of the aquifer then a short

term pumping test will pot give a true estimate of the long term capacity.



This is because drawdown will be ver? small untii thelllrge siorage

in the cave is drained. From that time drawdowns will greatly increase
énd may severely reduce the bore espacity. Alternatively the cave may
have godd intaréonnections'with~other parts of the aquifer and therefore
no‘reduction‘iﬁ;the bore sapacity would occur after long periods of
pumping;

."Thesé eonﬁitiens are best inve;tigatc& by a long term
pumping test. Observations made in bores at some distence from the
pumping bore groatly assist the analysis. |

Thé'oxistence of solution channels can provide direct
ihtarconnectioﬁ between bores and seurces of pollution. Pollutants
may travel long distances quickly and may'quicily beeonie apparent
in a discharging bore and pértiéularly'in'a bore being pumped at a

high rate.
TEST RESULTS

" Drawdown observations were made in the pump bore F and in
five observation holes nearby. The bore locations are shown in Figure

‘1 and the bore details are given in Table 1 below.



R e L e T LT R PR WD SRS SR SlMems o b aeaew e e e o=k aT

115

Bore No.
7 A

5 B

z C

! D

§ B

4 P

——— Gy

. Depth
. (feet)

110

125

115 .

126

127

TABLE 1 .

. A T~

. Bore Detalls

A ki i e o g 1,0 B S,V e i S8 Aa  w

~ Diameter
(inches)

8 9
3 20
: 8 8
8 -
10 40
10 40

Casing
(feet)

O I e

Distance . Comments
from punmp
bore (ft.)
400 Obsservation
. Bore
About 555 Observation
Bors
243 Observation
Bore
302 Observation
Bore
146 - Observation
Bore
0 Purmp Bore

.- T e R A A —" . e s S,

It was originally intended to conduct a step drawdown test in

conjunction with the main test so that a relationship between drawdown and

discharge could be cbtained, but as fhe drawdowns were very small only the

main test was carried out.

In this test the supply bore was pumped continuously for three

days at a constant rate of 1.75 c.f.s. or 655 g.p.m. Semi-logarithmic plots

of the drawdown observations are shown in Figures 2, 3 and 4. There was no

observable drawdown in Bore B which appeared to be outside the zone of

influence of the pumping bore. Because they are small the values show

considerable fluétuation which is dus partly or wholly to:-

(a)

(b)
()

Atmospheric pressure changes producing temporary changes in
vater levels. '

Recharge to the aquifer from rainfall.

rain during the test).
Inhomogeneity of the aquifer.

(There were periods of



(d) Errors of measurement. (With smsll dravdowns extremely
small errors in measurement are magnified),

There was a steady increase in drawdowns during the first
300 minutes of the test. After 300 minutes the observed drawdowns did
not increase but fluctuated about fairly constant levels. After 3,500
m;nutes the drawdowns in the majority of bores steadied. At 4,000 mimutes
the passing of a storm front produced another fluctuation of levels.

The semi~10garithmic plot of the steady drawdown levels in
 observation’bores at 3,500 minutes versus their distance from the pumped
bore almost €£all on a straight line. (Fig.5). A straight line drawn
through the points represents the cone of drawdown developed around the
pumping bore. This line has a slope of ;G.45 ft. per log cycle and from
this ths Transmissivity*.of the aquifer is estimated to be 1.4 ftzlsec.

' It is stressed that this is an estimate of transmissivity only, becruse:-

(1) Neither the pumped bore nor the observation bores fully
penetrated the aquifer.

~(2) The measured drawdowns were small.

- (3) The aquifer is cavernous and the pumped bore appeared to have
an effective radius greater than 150 feet. This means that
the system cannot be considered as having a point discharge,
whereas the mothod used to analyse the result: assumes 8
point discharge.

‘The specxfic capacity of the supply bore is 3,270 gellons per
- minute per fbot of drawdown.
No reliable value for the Specific Yield (or efifective porosity)

can be obtained from the duta

-
" P e

- Transmissivity is the product of the permetbility and aquifer thicknsss




~6-
AQUIFER PERFORMANCE
The fact that a reasonable distance drawdown relationship

is cbtained from a random distribution of observations suggests that

solution cavities and channels are widespread and interconnected within

_ the area influenced by the test, Transwissivity and Specific Capacity

values are very high indicating a very good aquifer. Because the
Specific Yield camnot be estimated it is not possible to predict the
long term drawéowns. It is anticipated that the drawdown in the
pusmped bore after prolonged pumping will not be much greater than
that observed at the end of the three day test.

Therefore the supply bore should have no difficulty in
meeting the design requirements of 600 g.p.m. for long periods of
continuous pumping. The bore could probdbiy supply twice this

amount if requived.

Sth September, 1970 B.M. HARRIS
EMH: PMM ASSISTANT SENTOR GEOLOGIST

" HYDROGEOLOGY SECTION
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