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ABSTRACT

‘This report summarises the known hydrogeology
along the Bremer River in the vicinity of Calling-
ton where it has been suggested that an irrigation
area be established to use sewage effluent - derived
from a treatment works adjacent to Monarto. :

, Groundwater use along the Bremer from the «
Murray Bridge-Onkaparinga p1pe11ne to Lake Alexandrina
is also summarized. _

It is suggested that further work by the Depart-
ment of Mines be discontinued until results of inves-

tigations by the Soils Branch of the Department of
Agriculture are known.

- INTRODUCTION

o A request was receired (8/8/73) from the-Ehgineering ahd Water

'_ Supply Depertment to investigate the likely fate of effiuent.drainage

water from'a proposed irrigation area in the vicinity of Caljington. . The
Depertment wes also asked for information on groundwater supp]fes
deve1oped a]ohg the Bremer River. The area in quest1on and the proposed-
irrigation area is outlined in Fig. 1 |

| r‘ Some information in this report has been gaiﬁed from 1iaison

: :With Degarfment of Agriculture persgnne1 (Messrs. Max}T111 and David

Chift]ebdrough from fhe Soi]s Branch) who have been invg1ved in‘the

.. investigation.
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" Geology and Topography'of'PropoSed'Irrigafion'Area

(in part from the Mobilong 1:63 360 geological sheet)

The proposed investigation area lies on the eastern slopes of
a north-south trending valley at the base of which is the Bremer River.
The valley sides and ridges are composed of Cambrian (Kanmantoo) schists,
phyllites and thin quart;ites. These a]so.under1ie younger sediments which
form the valley floor. Maximum depth to bedrock is unknown but may be up
to 40 metfes on the eastern flank adjacenf to the Bremer Fault. Heights
‘in the area range from about 150 m above sea Tevel along the f]attish‘
ridges to 60 m above sea level at the southern end of the valley. The
Va]ley sides have been dissected by ephemeral streams whichAflow into the
Bremer River. ’

Overlying the Cambrian bedrock in most parts‘of the valley and
exposed in the south of the irrigation area is limestone of Miocené age
(Mannum Formation) capped by calcrete. This in turn is partly overlain by
sands correlated with the Pafi]]a Sands exposed near Renmark. These sands
_have been encountered in bores drilled by the Department of Agriculture at
Callington (Chift]eborough pers. comm., 1974) and near Bletchley and
: Be]videfe during stratigraphic drilling carried out.by the Départment of
Mines (author). |

The younger units in the area comprise the "Bremer Clay" (én
infofma] name used by Chittleborough) Which'is alluvium deposited by and |
in vicinity of the Bremer River and the Pooraka Formatidn - found mainly
on the eastern side of the valley énd conSisting of sandy élayé with thin
pebble lenses mantled by aeolian sand not mdre than 1 metre thick. Up to
7 different soil units, based on parent matefia]s have been recognised by
Chitt]éborough (pers. comm., 1974) during field work. These units will be

described by Chittleborough in a propdsed report.
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Irrigation Effects on the Proposed Area

;-To quantitatively eva1uate tne likely fate of drainage water
Afrom the proposed irrigation‘area a more detailed picture of the soils
and geelogy of- the area is requtred e.g. soil patterns, thicknesses and
distributions ot the Parilla Sand enuiva1ent and Mannum Formatton and bed-
rdck profi]és across the valley should be known. Only then may hydraulic
Vf-propertles of the aquifer and over1y1ng beds be determined.” Th1s wou]d
involve sha]]ow drilling, pump test1ng and limited geophys1ca1 work,

T eent,

*_A pre1iminary assessment of the area indicates that consequences
of irrigation will be either _ :
(1) deve]onment’of perched water tables (sa1tne - thetorder of

6 OOOIng/1 - allowing for a four fold concentration ot initial
irrigation water). | - | i
(2) a r1s1ng groundwater tab1e - also saline and of the order of
4-6 000 mg/1.
both of which may resﬁ]t‘in saline inflow into the River Bremer. This
~is highly undesirable for two reasons
(a) Some 300 mega litres per annum are w1thdrawn from the Bnemer |
“River for Tucerne 1rr1gat1on between Ca111ngton and a few k11o¥
‘metres north of Langhorne Creek (figures prov1ded from a f1e1d
:survey_by D. Coley B.Sc. - field assistant with Mines Department -)
(b) IBremer water is used tor flood irrigation of vines and pasture in
.tne vicinity'of?Langhorne»Creek and donn stream to Lake Plains.
No'ftgures are available yet as to how much waten,is used for this
pnrpose, but stream gauging this wintek should pnoVide some answers.
It is suggested that 1t may well be similar to the. f1gure in part

»(a) - depend1ng on the season.
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Some idea of irrigation problems in the area may be taken
froh the experience of 1andho]der-Mr.dw. Jaensch of Callington, who,
after irrigating lucerne dn the same paddock using Bremer water for 15
years, could not continue«due_to saline build up in the 5011. The lucerne
refused to grow (D. Coley, pers. comm., 1974).

Thus it appears that soils in the area concerned will determine
whether irrigation is feasible or not. The Department of‘Agriculture-oyer
the last 7 months (Sgptember to March) has been éarrying out soil and
- geological mapping, rainfall simulation studies and soil hydraulic condud-
tivity measurements and until a decision has been made based on these
results it is suggested that the Department of Mines should not proceed with

further investigations.

Groundwater supplies - Callington to Lake Alexandrina in'the
‘vicinity of the Bremer River

This section is discussed in two zones, the first from near
~Callington to a few kilometres north of Langhorne Creek (the northern -
boundary of the Milang groundwater basin) and the‘éecond from the latter

“Tocality to Lake Alexandrina.

A survey df river water and groundwater use was carried out by
" D. Coley in this zone. Some information was already obtainable from'
bepartmenta] records; Here, groundwater occurs in Cambrian bedrock, creek
a]]uvium.dnd very rarely in Mannum Limestone. The aquifer is a water table
aquifer. Maximum bofe depth is 140 m with the average depth randing from
30-70 m. A few shallow Qe11s have been dug tdf10—15 m. Salinities range
from a low of 1 300 mg/1 to a high of 15 000 mg/1 with average values beihg
about 2 200-3 000 ﬁg/1 (Coley, pers. comm.). Yields varied from 0.05 1/sec
(50 gph) to 0.65 1/sec (500 gph) with a few_]afger supplies where bores
~intersected thin quartzite béds at the watér table. Bore water in this zone

is used mainly for stock with 11m1ted?ddmestj§¢qnd irrigation application.



River water in this zone is used for 1ucerhé irrigatﬁon and
stock. As mentioned abdve, Coley estimates»about 300 mega1itres per annum
are withd;awh from the river. |

- Locations and specific details of bores and withdrawal points

are available from Departmental records and files.

Zone iI .
- Information in this zone is also available from Departmental

records and feports. This zone.is part of an area which has been and is'
‘being studied by the Hydrogeological Section of the Department of Mines.
The author has been in charge of the project since June, 1973. ‘

_ .' .- Groundwater occurs in two aquifeks, an hpper water table aquifer B
(Qdaternary alluvium) and a lower confined aquifer'(Tértiary limestone and
1quértz éahds). Flood irrigatibn using Bremer wafer takes b]ace during
winter (outlined above). | |

(1) “Water table aquifer

"About 100 bores adjacenf to the River Bremer intersect this

.aquifer. Water is used for limited stock and domestic purposes.
Depths of bores and wells vary from a few to 30 metfes; Supplies
are generaily of the ordér of 0.6 1/séc (500 gph).! Salinity
‘varies from about 1 560 to over 5 000 mg/1. This aquifer is ;e—
'charged by both Bremer water and local precipitation - tb what
‘extent is unknown. Contamination of this aquifer by pollutants
.enterihg the Bremer upstream is 1ike1y.A |

(i1) "Confined Aquifer

There é}e some 200 bores supp]ying over 90% of the groundwater
used along the Bremer is this zone. Depfhs vary from 40-70 m.
Usable water withdrawn from the basin has salinities réngingaftgm
1 OOO-3 500 mg/1 (selected observation bores are measured in \
March and; September for salinity énd water level in the Milang

~ basin). ‘Supplies of up to 38 1/sec.(30 000 gphx are COMmONsr " =
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The water is used for irrigation of lucerne (estimated 900 ha),
vines (350 ha) and dry Tand (200 ha). These figures were ﬁro—
vided by members of the Angas Bremer Irrigators Association -

a body of local landowners interested in the welfare and
management of the Milang basin. Total withdrawal from this
portion of the basin is estimated at 10 000 megalitres/annum.
Rechérge of this aquifer is unknown at présent. Drii]ing in

the near future may determine whether the Bremer contributes

any water‘to this basin. It may well be that water removed from

this aquifer during pumping iis replaced only by saline water

either side of the River.
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