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INVESTIGATION OF NOORA

YVAPORATION BABIHN, ULPER MURRAY
SOUTH AUSTRALIA

ABSTRACT

: Further drilling and pump testing
between the proposed Hoora evaporation basin
and the River Murray has provided data for
deternining aquifer parametors. Using the
Boulton delayed yield nethed a transmissivity
of 100 m2/day was obtained for one pumping
test in the Loxton Sand aquifer. Data from
all pump tests are to be reviewed on the
basis of delayed yield.

For this transmissivity value it has
been estimated that first effects on the
river would occur in about 40 years. At
£inal equilibrium, cstimated to be in about
100 years, the gquantity of salt entering the

river would be approximately 20 tonnes per
day.

INTRODUCPION

Progress Report No. 1 (Wiliians. 1974) outlines
tho prdblem of irrigation drainage and its dispocal im the
Upper Murray region of south Australia. Current practice of
disposal using evaporatioﬁ ponds within the river valley is
undesirable and therefore several potential sites away from
the river vere exanined. The most suitable site - a depres-
sion and natural cvaporation basin, was located in the Nooraw

Taldra area (Fig. 1).
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Uork which included drilliﬁg and pump testing was
recomneonded to furthor cppraise the suitebility of the pro-
posed site (Villioms, 1974). This work was apportioned to

both the HMinesc and Pngineering end Later Supply Departmonts.

AYHIFER TEsT SITL) AVD ' ROCEDURIR

Three sites bétween the proposecd lloora evaporation
basin and the River Hurray were scelected. These were ot
sites of exisfing obsorvatibns bores nomely CiL7, CTL9, CTL1O
APige 1)+ Three pump boros (200 mm diamcter) and five obser-
votion bores were drilled. &ach pump borc was gravel nacked,

screened, developed oand tested.

AGUIFER TESTING SWITIARY

Pumping tests were made at three gites in the -
Loxton “and aguifer ond results analysed by the Jacob (cemi-

log) metrod gave the following results.

e T s T T
B Obgervation Dore mzlday g PILNG BORE mg/day

210 1072 crni0a 144,
)

1

1 250 10 133

1 915 0 146
, J 40

C?L10
w

11

CTLA0D 180 _ -
430 CTL7A 134
1 610

257
750
310
750

CTLY 30 (107
23 ‘

CTLOB 12. 5%10
‘ 10




P .
Observation Bore mz/day g
CTLTD 1 230
1 450
CTL7C 1 450

Cubsequently, data from bore CTL10B was analysed
using Doulton Delayed Yield ¢ype curves., The two values of

T obteined were 92 and 101 mz/day and S vas 1.. % 10‘3.

DIECUS3I0N

Pumping; teut data were nlotted on seni-log paper
to obtain amuifer parcmoters. Certoin assumptions aro
necessary regarding the acuifer in this approach and these
are listed in Kruscman and De Ridder (1970, ppe4G, 107).

Yhere is, howvever, an important aspect which ooy
lead to erroncous recults if neglected. This ig the offcet
of delayed yield on an unconfined aquifer.

there delayed yicld occurs, the time-drawdowvn curve
can bo divided into threc dintinct segments.

Tre first segment:.covers a chort peried, possibly
only a fov minutes after pumping coumences vnen gravity dradn-
age of the acuifer has not comnenced. 7he second seguent
shows a decrease in slope resuliing fron replenishnent by
gravity droinage from the interstices cbove the cone of dee
nreasions Both these segnents arce clearly shown in the drave
down curve of bore CTLI0D. The third segmeat which was
apparently not rcoached in any of the rummnins tests azain cone

forms closcliy o the Fheis type curve. Thig is re:-ched when



there is equilibrium tetveen gravity drainage and the rate of
fall of the vater table. | |
The values of Eransﬁissivity obtaincd for cevoral
observation boree in the later staes of draowdoun are vory
high (approx. 1 200 mzlday) and arc not considered to rep-
rosent the real situation. In pumping borcs vhere drawdovm is
relativoly rapid the first segoent, as discussed above, has
a longer duration. This is because the cone of drawdown
£.l1l1s more‘qﬁickly than gravity drainagé.A Apart from one
anomalous rosult the average troneniscivity as calculated on
pumpig@ bore data is 1&0'm2/day, using the Jacob seai-log plot.
{lotting of data from obscrvation bore CTL1OB on log-~log raper
ond using type curves developed by Boulton to allow for delayed
yield, calculations of-transmissivity were 92 and 101 malday.
ior purposcs of caleulating groundwater movement

the transmissivity is considered to be 100 Da/day.

DERLCT GF DAL oY GROUIIDUATER INPLOL R0 T RIVER

in a provious report (Villiams, 1374) a graphicgi
procentation of the time ofhflow to reach the river was
precsented. 7The castimated tinme roguired for 107 and 900 of
the disturbancce crested by ﬁhe reéharge to the frounduater

$£0 reoach t.e river is summarised below.

STORAGY; COZFIICIEIY TR%L&ME?SIVITY t10 t20

5 . T (we/day) (years) (yecars)
0o 16 100 500
0.2 16 200 1 600
0.2 - 200 20 &80

GC.2 1 000 3 15
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Tranomissivity of the Loxton -iand is considered
£o be about 100 ma/day allowing for the effects of delayed
yield. I{ correct then the value of t10 would be approxi-
pately 30 yearc. This éssumes a value of 0.2 for Stohage
Coefficient which is reosonable for on unconfined sand aquifer.
- Althouch lower valucg vere obtained from pumpin@ tests further
examination of the data are-required using delayéd yield
methods. | _

In “stimating the éime taken for salt to reach the
river it hos been assumed that vateor is maintained continuously
in lioora evaroration basin. Hovever, it is understood that
this will not bLe the case. Uater level in the basin is ex-
pected to reach a peak in November-December when the averopre
depth will be about 0.5 metre. %he basin will grobably dry out
comnletely by late sumcer and there is expected to be litkle
opr no “recharge® of the groundwater for aseveral ronths. Jet-
ting of the profileAdown to the water table is also assuned
_to take place instantancously, but some delay can be oxected.
In addition @vapération fron the water table, which may be
considernsble wﬁem %hefﬁééin has dried out, has also beén ﬁeg—
lected, ﬁhen all these conditions are known it secmz that
they would increase the value of t10 by possibly 20-30%. If
so, this vovld imcrease the time of travel to a oroxinately
40 years.

On the same basiz it is estimaﬁed that the time taken
for SOt of thic disturbsnce to reach the river would be AETOH=-
imately 100 years, which may be regarded oo the timo vhen cguis-
1ibrivo 1s rcached.

| Thelsssumption is made tﬁat avera e iransmissivity

i3 100 mz/day, based on this value and a f£inal groundwater
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gradient to the river of 1 in 1 550 the ﬁolume of water enter-
ing the river can be calculated as follows:-

G = TiL
where AQ‘= diécharge in m3/day

T = Transmissivity = 100.m2/day

i = gradient =_31~:~12 "

12 500 1 550
L = Yidth of discharge zone, ostimated to be
10 kilometres

1% 10 000 m?/day
1 550

- 645 mo/day

thus 2 = 100 x

If fhe average salinity of groundwater cntering the river is
30- 000 mg/l then the quahtity of salt would amount to 12.4
éonneé per day. | |

The gradient ig based on the fact that groundwater
table at Noora is 1-2 metres below the surface (18 metres
above sea level) and the river at Fike Jiver-fundic Creek
is approximately 13 m above sez level. Flooding of the basin

is expected to add a maximum of 3 m head to the woter table.

CONCLUSIONS ﬂHD RECOMMENDATIONS

The Noora evaporation site is unlikely to cause
significant additions of salt to the Murray River and first
effects of flooding the basin are not expecfed at ﬁhe'river
for ubout 40 years. This assumes that the Transmissivity
as used in the calculations is of the right order. 7o the
- pregent only one set of data has been subjected to the
_Boultcn delayed yield method. The value obtalned is of the
same order as was obtained for pumping bores using ti.c Jacob

nethod.
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It ic recommcnded that all data be subjected to the
Loulton metiod to obtain transmissivity and storage coofficients
leading to the best estimates of groundwater flou towards the

river.

R.G. /gme:” I8
senior Ceologist

AF Wl

22nd October, 1975  AJF. VILLIAVE
RGS;ARY ¢ TID Geologist po @%{
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