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JINTRODUCTION

This discussion of the hydrolosy of the Adelaide region

" is confined, in general terns, to the occurrence, availability and

salinity of surface and ground waters, with particular regard to

shallow groundwaters. Other phases of the hydrologic cycle ineclud-

ing preéipitation are impqrtantlaspects but are not considered

heres The surface drainage gystem which has developed on the

' Eden Fanlt Block and its escarpment has determined the form and

structure of the coastal plains, (Fig. I) which in their upper
sédimenté provide storage in shalioW“aquiters for considerabdble
bodies of ground watef} The three streams traversing»ﬁﬁe plains
add a material annual quota of intake to the aquifers but in.
addition intake from the ehort consequent streams in the vicinity
the Eden and Burnside faulte is probably large, although there is
little quantitative date available. |

The drainage pattern and the distribution of groundwaters

according to salinitiea i8 shown in Figure II.

SURFACE WATERS
- Almost all streems entering the Adelaide FPlains are
ephemeral and, even the larger ones, the Torrens and Sturt Bivers,
have only very amall summer flows and there is generally little or
no flow across the Adelaide Plains.‘ Flood flows in the Sturt River.
are controlled by a dam, designed. Yo alleviate flooding in the south

western suburbs.
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In‘the Tbrrena River a Shall flow usually continues
during the summer. Part of this water was uged for irrigation of
market gardens but the demsnd for this purpose is now ver& ninor,
as these activities have praétically ceased in the western sube
urbs of Adelaide. Hawever, the waters of Torrens Lake in the Adel=-
alde area are used for gome of the city gardens and lawns and to
£411 and maintain the level of artificial lekes in the east park-
landss | | |

Several of the larger stream channels are now concrete
lined in the western part of the Adelaide Plains end in these most
surface water.fiows‘fo the sea or to the Torrens River, the only
loss béing through evaporationi: Included in these is the Sturt

. River; and Brownhill Creek; which have now been straightened and

the channels concrete lined..

_ All of the smaller escarpments coﬁsequeﬁt streamns cease
to flow shortly after rain ceases:and their waters are lost by
recharge to shallow groundwater or by transpiration., In some areas
the waters of these streams are directed into larger stresms or

artificiel drainage chamnelss

' Salinity |
Generaily,ﬁealinities of surface waters are lowy less than
500 milligrams per litre (m.g./1) dut there are three main factors
which may’coﬁbine to cause its increases These are:—
Time of Sampling - Water collected during late spring and summer
or the first flows of winter are likely to have a highér-salinity
than.in winter'or early spring. |



Place of Sampling - Salinity of snrf&cé-streams'generally increases
in the direction of flow and those traversing the Adelaide Plains
show such en increase from their hills catchment to the sea.  How-
ever, the rate of increase would vary widely from stream to stream
and would depend to a large extent on their flow and the geology
of the catchment areée_ Table I shows é selection of sampling sites
and the selinity of free flowing water in the thious'streams.
Origin of Water - At times, depeﬁding on local distribution of rain-
falli a,laiger proportion of run-off may come from éertain,parts of
the catchment area in the Adelaide.ailla, possibly where weéther- ‘
ing of the rocks is well advaﬁceds Rocks which'ate strongly weathered
or decomposed yield s0luble products which nay increase the salinity
of streams traversing them.:

| Generally, salinity of surface water remains low until
it reaches the low lying'coastal_fringes“ In this area the waters
are ti&él,and ningle with_sea‘wgper, for example, where the Sturt
River enters the Patéwélongd Creék;;*@he latter has a egntrolled
outlet to the sea and salinity in the lower reaches normally
approaches that-o£ sea watét: but'méy be considerably lower during
periods of heavy winter flow in the Sturt River. | -

UNDERGROUND WATERS‘ '
General - |
Groundwater ocours as both pressure and non=pressure
water within Tertiary to Recent sediments of the Adelaide Plains
end also within Precambrian basement rocks in the Adelaide Hills.
Small quantities of groundﬁqter also occur in thin alluvial sand
and gravel beds along-thewlarge:.géreamé within the hills;éj



-Adelaide Plains}Basin

The Adelaide Plains basin which is part of the much larger.
St. Vincent Basih"occupies_the greatér part of the Metropolitan Area;
It extends northwardhfrom'Marino over the surface of the Para -
Block to the Toréens'niver, bounded on the east by the Burneide end
Eden Faults. The'ﬁaéin-coﬁtinnes north of the Torrens River be-
tween the coast and the Para Fault, and the area of interest, extends to
beyond the Gawler River..

| ABLE 4

Composition of Surface Haters

No. Stream Location . - Total Sodium
. , ‘ Soluble  chloride
Salts :
ngn/litre mgm/litre
1 ’Torre§s~River | - Kangaroo Creeck 421 203
2 Torrens River . Yeir (overflowing) = 287 180
3 Torrens Biver " Below weir (drought) 888 490
4 Torrens River _ Welland 1171 613
5 Millbrook Reservoir Chein of Ponds 303 161
6 Hope Valley Reservoir Hope Vélley' L 305 © 125
: : Hope Valley o
7 Sturt River Sturt - 700 411
8 PFifth Oreek ' ’Lowér'go:ge _ 321‘ 128
9 Pourth Creek | Rostrevor - 262 150
10 Third Creek ‘Magill . a0 172
11 Second Creek . ‘Burnside’ . 289 . . 162
12 Pirst Creek - Burnside 391 2

13 Brownhill Creek  ~ Mitchem 524 204




-5«

Sediments forming the basin are essentially flat lying,

 elthough there is a dip of about 1 in 350 towards the south end the

beds thicken in that ‘direction. The maximum thickness of all beds

occurs beneath the western suburbs of Adelaide in the vicinity of

Adelaide Airport, to the north, or downthrow side, of the Fera Fault.
On the Para Fault Block the Tertiary sediments are much

reduced in thioknesé,‘ o the north-east of the city Tertiary

marine sediments thin out and disappear with lower Tertiary non- A

marino lignitioc sediments ocourring near Hope Valley.

‘ " Details of tho stratigraphy and aquifers of the Adelaide

Plains Basin are given in ?able Il.

. Pressure Aquifers ,

Within the Adelaide Plains there are three main pressure
aquifers,. whioh in their continuation northward into the Salisbury-
Virginia area have been designated A, B and c in order of increas-
ing depth. These aquifers are continuous throughout the Adelaide
Pleins west of the Para Fault. On the Para Fault Blook all aquifers
are thinner with aquifers A and B wedging ‘out northeast of the city.

Aquifer A consists of Pliocene Dry Croek Sands together
with the upper part of the Pt, Willunga,beds above the Munno Parsa
~ Clay. The latter is a aemi—confining bed within the Port Willunga
beds, with a naximun known thickness of 12 m.. Aquifer B under-
iies this in the lower Pt. Willunga Beds. These two daeep aquifers
provide the irrigation supply for an oxtensive vegetable growing
area on the Northern Adelaide Plains.
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Aquifer C, comprised of sands of Lower Tertiary ége, is not import-
ant west of the Para Fault because of its very considersble depth
below the surface (488 metres at Grange). However, on the Para
Fault Blooki particularly east and north east of the city water
suppliea have been developed from Aquifer C. This is in areas
where.Aquiferg A ond B are missing or are negligible in thickness.
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PABLE II

ADELAIDE PLAINS

QUARTERNARY ‘SUCCESSION,

GEOLOGICAL

Creok Ssnd

- ted elsewheree.

fossiliferous.

ENVIRONMENT. MAX., -
UNIT NAME AGE - ‘ OF  + - OCCURRENCE DESCRIPTIOR - THICKNESS REMARKS
A : ..DEPOSITIOH o 1
‘Bte. Kilda Reecent MARINE Aﬁaacent to - Straﬁde& shell. 4 m
- Pormation | .present coast. . beds.
Pooraka Fleistocene  ALLUVIAL Whole of plains.- Sand, silt and 3m
Clay - clay.
Glanville Pleistocene MARINE Ad;jacem; to .- Shell beds. 3m
~ Formation : present coast.
" Hindmarsh Pleistocene PLUVIATILE, Whole of plains. Clay, silt send 107 m Thin aquifer
- Clay ~ ALIUVIAL. ‘ and gravel. common. |
Carisbrooke Pliocene- FEUVIAEILE, .Vicznity of Yellow silt and 52 m Continuous
Sand. Pleistocene ALEUVIAL. ‘rivers and Para sand. with Aquifer
: ’ Fault.- o “A"™ in some
j . arQaB. .
Hallett Cove Pliocene MARINE Mainly North Celcareous 68 m
Sandstone : West of Para '~ sandstone, lime~-
and Dry fault, Restric- stone and sand

Aquifer "A"
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Middle- =~ MARINE

" Plains south

Foseiliferous

Pt. Willunga 38 m
beds(upper Lower lMiocene of Gawler sandy limestone.
~ N River. , .
Munno . Middle- | EARINE Plains south of Blue grey clay. 12 m Semi-confin-
Para Clay . Lower-lMiocene 7 Gawler River. | o o ing bed.
Pf;:Wiiiuﬁné- Lowsr‘ﬂiocané-MARINE Whole of-plains. Poesiliferous 171 m Aquifer B
Bede(Lower? Oligocene o ‘sandy limestone.
Blance - Upper = MARINE Whole of plains. Marl, siltstone - 4119 m Confining
Pt. Marls Eocene A - ' _11mestone;' bed,
South Maslin TUpper Restricted Thole of plains.  Poorly fossi- 38 m
Sands Eocene Marine. ‘ liferous sands. Confining

) , _ . , bed where

o ' . , _ present.
Muloowurtie Middle- Restricted Missing in some = Silty calcareous 40 m ) Aquifer “C
Clay Upper-Eocene MNarine and  areas., Penetrated clay. Confining
non-Marine.  in only 3 bores. bed where present.

Rorth Maslin Middle Fluviaetile  Whole of plains. Sand and gravel. 31 m )
Sands. Penetrated in ' ‘

Eocene

~estuarines

only 3 bdores.
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Shallow Aquiters

These aquifers occur commonly in the Adelaide Plains,

mainly within the Hindmarsh Clay formation and possidly also at

higher stratigraphic levels, such as the Pooraka Clay. The aquifers
are usually non-pressure and the water fhe& contain is derived from
local sources. . | '

‘West of the Para Fault the shallow aquifers are well
developed, particularly over a dbroad strip in the vicinity of the
Torrens River and following ‘the courses of other main streams.

They consist easentially of fine to coarse sand and occasional
gravel beds. In other areas, particularly in and near the city of
Adelaide, the sﬁailaw aquiférs.are pooriy developed and wheore sand
beds occur tﬁey usuaii& econtain a considerable proportion of claye.
This‘is because deposition of coarser materials normally occurred
much closer to the Adelaide Hills.

Sand dunes (Semaphore Sands) in the coastal area north-
ward from Grange contain small quantitiés‘ﬁf grpundwater; which has
been developed in the Semaphore preé qs a useful supplementary
supply for garden watering. In the area east of the .coastal dunes
the groundwater tablé iq at ehailowg&epth, often less than B-metreée
In the more low lying areas in the ,viéini,ty_ of Port Réach the
water table may be less than 1 metre aend corresponds closely to
surface water level in the channel. In general, with the exception
of the coastal sand dunes, groundwater occurring in the area below
the 8 metre contour is -at a depth of 3 metres or less, and, in fact,

in the more low lying areas-it occurs very close.to natural surface.



 On the Para Raﬁlt Block shallow aquifers are well develop-

ed in the vicinity of the larger streams, including the Torrens and
Sturt Rivers. Adsacent to thesa streams the aquifers consist of
coarse sand, grading to gravel toward the Burnside escarpment.
. Band and gravel have aleo beeh depésiteé along the cOurseé of the
émaller streams, including the mumerous ahoft, consequent streams
which are generally less than 2.5 kilometres in length. Thin sand
or coarse gravel beds, with an irregular distridbution, occur along
the foothills zone. Soﬁe bf these contain water for short §eriods
following rain, dryins'out each summer, while others contsin perm=-
anent water.: | |

AdJacent to the sfreams-groundﬁater may,oécur at depths
of 4.5-6 metres and occasionally at 1.5=3 metres. Peﬁched water
tables occur-in seversl areas, particularly North Adeleide, where
it is saline and commonly less than 3 metres from the surface.

Salinity of Pressure Aquifers |

For Aquifers A and B, salinity in the area south of Port
Road and west.of the Para Fault is less than 1 000 m.g./l. Por
this reason these aquifers have been pumped extensively in the
past to. augment the water aupply for. Adelaide. The best quality
groundwater of approxinmately 700 mtg,(l»oecurs weét of Adelaide
. .where the Torrens River crosses the Paré Féult¢\;The Para Fault
gzone is apparently where much;bf the intake to the Tertiary aquifers
oceurs. Salinity increases markedly north of Port Roadj within 1.5
kilometres it increases to approximately 3 000 m.g./1, reflecting
loweb peﬁmeabi;ity of the gsediments and greafez distaﬁce from

intake areas..
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A sinilar pattern has been observed in the Northern Adelaide Plains
where water of less than 700 m.3./l occurs in the pressure aquifers
in the vicinity of the Gawler and Little Para Rivers. Dry Creek,
where it crosses the Para Fault.ayparently has not resulted in
intake to the pressure aquifers, becausé salinity of the pressure
aquifers of this area is not lower them in surrounding areas.

On the Para Fault Block salinity of pressure aquifers
‘A and B ranges from 1 000 to 1 500 m.g./1 in the southern and south
western suburbs and selinity of water of Aquifer C in the north
eastern suburbs is generally less than 1 000 m.g./l.. In part of
the Adelaide Plains, at North Adelaide, salinity of water within
the Tertiary aquifers is high, up to 3 000 m.g./l. This is be=-
cause it is a relatively high area where recharge can only occur
losally and.not from water of the River Torrems. Similar qualify
water occurs in the Northfield area, which is also a relatively
high area wheiq'éécharge of groundwafer'is from local rainfall.

Salinity of Bhallow Aquifers

The pattern of waters in shallow aqnifefs is ehdwn in
Fig.'Ii. Their composition is given in Table I.

The salinity of these aquifers reflects intake taking
place along the stream courses. Salinities of less than 900 ﬁ;g./l-
'occur>in aquifers in'théAvicinity of Brown Hill Creek and other
crecks traversing the Pera Fault Block. West of the Para Fault
‘saliniﬁy of the shallow aquifers is gemerally higher, with the
better quality water ranging from 1 000 to 1 500 m.g./l, occurring -
near the Torrens River. Water with e salinity of 1 000-1 500
m.g./1 also occurs over a limited area of coastal sand dunes north

of Grange.
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High salifity groundwater within Pleistocene - Recent sedi-
ments occurs near the Patawalonga Creek and near the Torrens River
outlet. Relatively high salinity groundwater is also known to
occur in the vieinity of Adelaide, and in the northern part of the
Para Fault Block, for example at Northfiel&, |

Salinity of shallow groundwater in the low lying coastal
zone is also high, riéing in places to more than 30 000 m.g./1
and in the area west of a line from Kilburn to Henley Beach it
usually exceeds 4 000 meg+/le _4 o

- In the Northern Adelaide ?lains 16w Salgnity groundwater,
generally less than 1 000 m.g./l, occurs adjacent to the Gawler '
and Little Para Rivers.. Some intake to a sha;lpi aquifer occurs
where Dry Creek traverses the Para Fault, where a salinity of less
than 1 500 m.g./1 is recorded.

!ﬁelds_and Ussge

Pressure Aquifers A

‘Bores in the Teftiary‘aquifers of the Adelaide Plains may
yield up to 38 litres per second but the aversge yield would be
within the range 12.5-19 litres per second. In soﬁe.areae the
Pliocene sands of Aquifer A are unconsolidéted, aﬁd present prob-
lems in development. In theaé cases if a suitablevsand free supply
cannot be obtained then it is nécesséry to deepen into'the-lower
part of A§uifer A or into Aquifer B.

~In the Northern Adelaide Plains, north of Gepps Croas,
groundwater is used extensively for irrigation of market gardens and
fodder cropse. In the southern Adelaide Plains, large quantities
probably are being pumped for use in industry'anﬁ for the waterins

of golf courses and recreation grounds.’
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On occasions it has been necessary to augment the Metropolitan
water supply from groundwater sources. The last oecgsion-on |
whichithis,occurred was in the 1967-68 summer, following an exceed-
ingly dry year. -During tﬁe pééiod Sepfember 1967 to April 1968

up to 40 Government bores were pumped for a total of 9,470,150

cubic metres.

Shallow Aquifers

Pew records are available for yields from shallow aquifers
as most bores were drilled oiiginaily for stock supplies or for the
watering of small gardens. Few bores are known to yield more than
6 litres per secehd and these are located in the most favoﬁrabia
area as regards recharge. | . . ’

In the Northern Adelaide Plains shallow aquifers are
pﬁmped for market gardensylmginly hear the Gawler and Iittle Para
Rivers.. In the Adelaide aregllittleAuae is now made cf;the‘wéter
of shallow aquiferégﬁ Hewe#er;_several bp?ea in the eastern suburbds,

yielding up to 2@§‘iitras per second are used for oval watering.

~ ADETAIDE HILLS
| General | o
Within the Adelaide<$ystem of the Mt. Iofty Renges, ground-
water occurs in various rocky fypgs including Sagdstbne; quartzite,
dolomite and slate. The rocks trend generally northerly, and in
places & well developed Joint system has developed. Apart from the
Para, Eden snd Burnside feults there are several sub-perallel faults

" further east.



Water is stored in joints and other openings and occasion-
ally it is under pressure. The best aquifers'are within the Aldgate
Sandstone particularly where jointing and fracturing is well develop-
ed and yields of 25 litres per second d: more have been obtained.
Other rock types such as dolomite and slate'generally yield smaller
supplies, normally less than 5 litres per second.

Within the Adelaide Hills groundwater is used for market
gardening in arecas where quality is good and yields are sufficient.
For example at Piccadilly, yields are not generally large dut
. 4=5 litres per second are obtazned in a number of bores and occasion—
ally yaelds up to 12:5 litres per second are obtained. In this
area an@g_in much of the Adelaide Hills, where water is uséd for
irrigation there is some evidence of declining water levels. No
. actual data are available but landholders in some of the méie
heavily pumped areas report declining water levels.

Occasionally, in fault zones large yiélds are obtained;
for example, & bore in the Burnside Fault zone was reported to
yield 25 litres per second of low salinity water. Such yields
are unusual within the basement rocks of tﬁe hills and would on}y
.be>dbtained'ih areas where Jointing or fracturing results in a
relatively high permeability of the rock mass.

Salinity ‘
The sal:nity of groundwater in Adelaide System Rocks
‘ranges over wide limits and depends largely or the rocks in which

it is stored, the degree of weathering and on recharge conditions,.



For exampie aaiinity of water in the Aldgate Sandstone in areas of
high rainfall mey be as 16w as 1CO m.g:/l. On the other hand
salinity ranges up to 3 000 m.g./l i{n areas of unjointed slate in
a lower rainfall area, for example in the O'Halloran Hill-lMorphett
Vale area.

| Apart from stock purposes little use is made of higher
salinity groundwaterg;x and no date are svailable on yields. Few
have been tested and most stock bores are equipped with windmills
pumping ab Qq-B-O\.‘S litres per second. .

2GS:JdS
5.1075 .




AND SUBURBS

/
/ = ) -
/ZT . &
. FAULT_A.L ’ v
/ AL .
RIVER / FReng N
s ST
Q&
PSR
Ny x €
/ Fifep (6]
i / // N\ o 3 Q::.‘_
2N &/ > &, @
N Q. ‘és/ s Creek
N, e o SIS\
2 - . / @‘Q DS “~ > éc»\;k
2/, gy £ N N
Q;Y( /&7 8/ >
RS v
A, L/« 0 \ &
— \ \S A BAM S Nsecong ok
N2 AN Cree
=z X /e 78/ -
- 2N C/AY 3
8 A A ~ 4 / AL o Qe
71N . -
> 7\ N N\ L (O LEGEND
; / ; Coostal dunes (Ser‘ncphoro Sand) |
. / .
L // ey Subcsostal dunes (Fulhom Sond) (D
3 ‘,\Oe (/ . Estuarine ond beoch deposils E
[ \p e Crees {St.Kilda Formation) _
J Alluviol flood plains
L" ) Ll Ovutwash fan . __ ___ _____ /7
~N
) S T e Foull_______._____'____/
© ) 0 KILOMETRES 8
o j "MiLes | l 5
: i
DEPARTMENT OF MINES — SOUTH AUSTRALIA Scale: 1:100 000
. KR WM. : . X )
Compiled: 5> Date: Jan 1973. -
Res. -PHYSIOGRAPHY OF ADELADE
Drn. Ckd. Drg. No.

72-722a"

1M-2.70 A1810

Half2.+5/6 +o




'
v

-

I

2%
iy Crees
I
Z 4 Creek
) f/ ADELAIDE
/ /| /
/ / {/ /. 7 >
7 A / N /.
4 X5
N "7 IS /S, e g LEGEND
7 Ve A SALINITIES OF -
; / //// / ey @0“-' . , i SHALLOW UNDERGROUND WATERS
90 A Iy o . )
W ; //// / v& B s, ** Under 850 mg per litre [:I
iR < A L 7
; \(( " 8s0—i000. | ™ //////////4
T~ X proi\Hy, ) !'ooo._lg_so: B SR m !
N N , = i
o [7 /.// g«‘ o 145022900 &
. { 4 g .
.t $°q$\ 2900—7200
’4; Lo © Over 7200 ;
i . -
g’ N PUTEPE KILOMETRES .
\ 3 S 1 1 IS | i
Q) - r T T T 1
% 0 MILES 5
g
R

DEPARTMENT OF MINES - SOUTH AUSTRALIA

Scale: 1:100 Q00

Compiled: RGS.

Drn. Ckd.

IM~2,70 A1810

ADELAIDE AREA

SALINITY OF SHALLOW GROUNDWATER

Date: Jan 1973

Drg. No.
T72-72la

"~ |Hat/2+5/6 0



	Report Book 73/3 - Hydrology of the Adelaide Area - 3 January 1973
	Contents
	Figures


