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SUMMARY

Groundwater is stored in large quantities within unconsolidated”
deposits of Quaternary and/or, Tertiary age over a wide area south-west
of the Davenport Range. Water supply for Warrabri Settlement is obtained
by withdrawal from this groundwater reservoir. The water quality is
generally suitable for agriculturai and domestic purposes, and there 1s
sufficient available for considerable future development. A drilling'
programme for Waxrrabri Reserve is suggested, in which about 15 holes
totalling 2,500 to 3,000 feet, would be drilled to provide information
onn the amecunt and qualluy of water storsd, and direction of water

movemente

~
N

~

INTRODUCTION

.

This repor% has been prepared at the request of Water Resources
Branch, Northern Territory Administraticn, to assist with 'a search for
Iurther supplies of groundwater for domestic and irrigation use at
Warrabri Native settlement.

The Settlement 1s 190 miles” nortﬁ—north-east of Alice Springs,
{Fig. 1) and acéesss i3 vig the Stiart Highway (about 215 miles) ahd graded
éarth rozd (sbout 215 milés).” Water is réquiréd for domestic usé for the
several hundred people who live there, and fg% a small amount of irrigated
agriculture. Groundwater is withdrawn from superficial sediments which
extend over a very wide area. The scope of the report has been expanded -
o include & prelrmlnary appralsal of the groundwater available in the

fwhole ba81n.

TOPOGRAPHY

) " Warrabri Settlement is located on a very extensive sand-covered
praln, in a shallow aralnage depression just -west of the floodout of
Skinner Creek (Plate 1). From Warrabri, the downslope extension of the
depression trends north-west, through Thring Swamp in the floodout areas |
of Wycliffe Creek. The sand plain is bounded to the north and east by
outerop areas cf rocks of the Hatches Cresek Group, which for extensive
catchments draining in a south-west direction. To the south—east and south
the boundary of the plain is less ‘distinct, and continuity of the sand is

" broken by scattered outcrops of Lower Proteromoic and Palaeozoic rocks.

Ridges: of the Hatches Creek Group bound +the plain to the south-west and the
plain continues for many miles to the north-west. The area is thus a wide
plain rising gently to the south—east, bounded on all sides-except the
north-west by rock outcrop, and has an overall north-west trending surface

‘drainage. -

GEOLOGY

Unconeolldauea deposits of Quaternary and presumed Tertiary age
overlie basement rocks of Lower Proterozoic and Lower Palaeozoic ageo

Lower Proterozoic

The Hatches Creek Groap, of Lower. Proter0201c age, consists of
quartzite with minor basic lavas. The Group forms the basemeént for the
unconsolidatsd younger deposits on the north-east and south-west margine
of the bas 1n, and where exposed they form rugged terraln with. steep relief.

Tohe Hills and rldges formed' by the’ Hatches Creek Croupzne the main

Yhapd" catchment dréas in the Wartabri region, and run-off is "high. -The .

rocks Of the Hatchés Creek Group have no importance as a groundwater
reservolir in the context of this report.



Bore Name

Wauchope Bore
Wycliffe Bore
Turn—-of f
Conglomerate
Russell Well
Middle Well -

. Warrabri 1962/1

Warrabri Piggery

Enu.

Spinifex ...
Murray. Downs H.
_Shackle .
Warrabri No.?
Hafrabri No.2
Warrabri No.3
Warrabri No.4
Warrabri No.4(V

Jerries
Bottom
Blubush
Chabalows

GRG 18

Se

illage)

Numbexr

F53/2-3
F53/2-5
F53/2-T
F53/2-9
F53/2-40
F53/2-41
F53/2-42
F53/2-43
F53/6-6
F53/6-10
F53/6-117
F53/6-50
F53/6:51'

F53/6-52z

F53/6-53
F53/6-54
F53/6=55

F53/6-66

! 57
F5 3,/ 6“61

F53/6-97

F53/6-98

F53/6-901

F53/6-

T. Do

380¢

166°

130!

89*

98¢
228"
190*

160%
80"
80¢
95¢
90°¢
94!

60
150+
194"
83!

315

about -

TABLE I

Bore Dats

SeW.Ls | Aquifér -
2008 .-+ Mertiary
. .\3‘{1’ < ?M [

?75¢

40

785

45" ?Tertiary
‘39:

i12¢

90*

p Tertiary
43¢ ?Tertiary
Kk TTertiary
44" ?Tertiary
? ?Tertiary
01 ZOI
2115
Dry - - 0-180" Quaternary

1802091, Teetary
305-315" Cambrian

Supply (g.peho

750t
3,000

2,000+

600+

1,000

1,500
19500+
3,000
75000+

1,500+
1,500+
1,400+
1,200

2,000

2,000+
2,000+

- 2,000+
2,000+
2,000+

Salinity (p.p.m. )

810
1158
888

1043

127

15,523

1448

Good Stock -
1,400

14200

1,000

1,100

19549
550



o

Lower Palsgszeic

.Sandstone of Upper Cambrian age crops out in several areas wouth-
east of Warrszbri (Plate 1). Its extent under the cover of unconsolidated
__Geposits is unknown, but probably great. A Bureau of Mineral Resources
stratigraphic, holie, GRG 18, west of the Stuart Highway, penetrated 10
feet into fossiliferous Upper Cambrian dolomite below 305 feet of uncon-
solidated depesits, which indicates the probable widespread occurrence cf
Cambrian sediments concealed below younger deposits in the area of Plate
1 'o,'.

Tertizzy and Quaternary

Insufficient informstion is availgble to allow a general division
%o be made between Tertisry and Quaternary deposits in the area. Infeorm-
ation is available from very few bores in the area (Table 1), and for all
but two bores the cnly lithological logs available are drillers logs.

The BMR Hole GRG 18 enccuntered 180 feet of Quaternary sediments
(brown ‘sand and gravel), overlying 125 feet of white sandy clay presumed
to be of Tertiary age. By extrapolation from this hole and by analogy
with similar better known areas, it is considered that Tertiary sediments
are widesprsad. The maximum known depth of unconsolidated sediments is also
at GRG 18.. .. '

A bore drilled .5 miles north-wegt of Warrabri Settlement 1n+ersected
16.feet of clayey silt over 14 feet of travertine with opaline- chalcedony,
then passed into czlcareous silt and siltstone %o a depth of 90 feet.

The sediments below 30 feet may be Tertiary. - No obvious aquifer was noted
in the log, but a moderate supply of water was obtained. The standing water
~level is below the $travertine layer.

. An analysis of the drillers 1ogs of the Warrabri Settlemsnt bores
indicates that the -section is generally:-

Om10/°0 feet sand
10/20&30/40 feet travertine and opaline 51llca
30/40=45/50 feet browm cliay
45/50-90 _feet sand
One hole. (Nc. ) “intersécted’ "pock " From 80—95‘ but ‘this may ‘riot be bedrock,
and could haVve been a hard ‘tight clay or another travertine 1ayer. ‘The sand
gseems to be laterally continucus, and is the main aqalfer known in the area

to date.

HYDROLOGY

Avsilability of Groundwaber

All successful bores in the area under consideration appear to have
proeduced water from the superficial sediments. The shallow travertine
layer prcbsbly is permeable but it is consistently above the piewometric
surface. In the ares of Warrabri Settlement, the sand occurring at 60 to
- 90 feet below surface is the major source of water for existing bores, but

éesper aquifers ‘may be present.

Supplies in excess of 2,000 gallons per hour (gop.h.), and up to at
least 7,000 g.p.h., have been- cbtained from bores drilled in the superficial
deposits. Very few of them, however, have been adequately tesied. .

Groundwater can probably tc obtaipged in considerable quantities from
the Palasozoic rocks which are inferred to occur widely beneath the super-
ficial sediments. "~ This possibility, however, cannot be evaluated as the
nature of the Palagozic rocks is largely uwnknown. To date drilling has
generally ceased when a satisfactory supply has been obtained from the
younger deposits.



TABLE IT

}

U.S. Department of Agriculiure Irrigation Water Classifications

Bore : Sodium’ Salinity Conductivity Classificatiom
Absorbtion (ppm)
Ratio '
‘Wauchope : 4.0 810 1250 c3-s1
Wyciiffe 4.9 1158 1750 C3-51
Turaoff | 1.8 913 1410 © Ca-S1
[ 1962/4 241 1043 1520 . c3-51
Piggery 1.8 ' 1727 1120 C3-S1
Bou 6.6 4523 2300 C4-S2
Spinifez 5'5. : 1448 2200 w6352,
Warrabri 1 6.3 1305 2000 c3-s2
Warrsbri 2 5.8 1134 1750 C3-S2
Warrapfi 3 5.6 1129 1750 C3-52
Warrabri 4 6;5 1121 . 1730 €3-32
Billys 4.9 1549 1900 0351

Jerrys 0.6 550 - 860 C3-S1




: ; /
Salinity of water from bores southwest of Daveriport Range

TABLE IIT

T}
4

Sy

‘Bora Ca g Na 1K 01 r50, THCO rNQ3
"~ Wauchope 274 082 5:96 Mo.éz 5.2 156 454 0,23
Wycliffe 180 5.02  8.42 Ca1.03 >8;35 219 6.07 0,50
Tgrnéﬁf 314 5018 3.7 413 5.08 f.21 .25 0529
1962/1 . 2,25  3.45 T T.83  1.21. 3095  2.08 .57 1.43
Piggery 160 33T 3.05 154 .69 033 1T 029
By 309 5.51 - 137, 087  14.10  4.87  3.20  1.87
Spinifex 349 493 1130 54 1340 333 5.35  0.65
Wg#rapri 1,65  3.87 10,65 1.49 6,06 2,10 8,20 - 1.67
Warrabri 2 1,40 3.29 9,05 4.41 423 179 T.80  1.42
Warrabri : 140 3.37  8.70  1.41 4.51  1.79  To51 - 4.58
Warrabri 155 337 10,22 1,36 6,35 2,46 49T 1.06
Billys 4,54 6,58 11.74"f1.43 14425 3,41 5.31 0,93
Jerrys 0:95 3.8 0,91  1.41 . 0.39  0.15 5,63 0,68
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Quality of Groundwater

The total dissolved solids (t.d.s.) content of water from the
superficial ssdiments in the area shown in Plate 1 ranges between 550 parts
‘per million (p.psm.) and 1,550 pep.m. (see Table 1) The chemical character
of the water indicates that is is a mixture of water from two sources:-

(a) rechange water that has been in contact only with
supsrficial sediments, e.g. Jerrys Bore, Fig. 2

(b) high sedium chloride water which has been in‘'contact
with Hatches Creek Group rocks for a long time, e.g.
Hatches Crzek Police Station bore, Fig. 2.

In three widely separated bores (Billys, Emu and Spinifex), water.
originating from the Hatches Creek Group aquifers appears to be present in
large proportlons, and is certainly sufficient to give the mixed water the
same characier as the Hatches Creek Group water (Fig.2).

The water from bores in the Warrabri reserve, and from Wycliffe
Bore, shown a marked increase in .godium chloride content compared with
water from Jerrys bors. This is prnsumably due, at least in part, to the
introdudtion of some watér from Hatches Cregk Group aquifers,but hot in
sufficient quantity to change the groundwater to a sodium chloride water,(in

Water from bores in the area have been classified accordlng to the
‘U S. Department of Agriculture classification shown in Fig.4 (Richards 1954)
and the rssults are shown in Table P4 Most of the water falls in Class C3-
S1, in which the sodium hazard is low and the salinity is high. This. type
cf water can be used for irrigation only on soils with good drainage, and
requires special mamagement for salinity conitrol. Most of the other waters
dre classed as C3-52, and besides the precautions necessary for C3-S1 waters
they. also require the use of coarse textured soils with low cation exchange
capability so that a barmful build-up of sodium in the s0il will not océur.

In the vicinity of Warrsbri the better quality water both regard
to t.des. and irrigation classification is to the north of the Settlement
(Table 1 and Plate 1).

A feature of the chemical character of the water in these aquifers
is the widespread occurrences of high nitrate and high potassium concentrat--
ions. High concentrations-of both these ions do not occur in any one water
sample (Table III). No explanation for their presence is offered at present.
The nitrate level in some bores. is high encugh to rendér water partially unfit
for domestic usey it is however, a_valuable sources:of nittrogen for irrigation
purposes. ) ‘ -

Water Levels, groundwater movement and recharge

Precise information on waiter levels is only available from a few
holes (Table a) In most cases standing water level is less than 50 feet
beiow ground surface; several others are thought to be in the range SOm
100 feet. A few have levels greater than 100 feet below surface.

Surface levels are only known at thred. localities where standing
water level is known or can be inferred with any degree. of confidence. These
are Murray Downs Homestend, where the reduced level on the piezometric
surface is-about 1,300 feet above sea level, Spinifex Bore (1,150 feet) and
Wycliffé Bore (1,140 feet). These levels indicate a generally north-westerly
movement of groundwater,.which is in accordance with the dlreﬁtlon inferred
from topographlc add geolog1ca1 congiderations.

Recharge to the aquifers in the superficial sediments is provided
by run~off from the hilly areas surrounding the sand plain, particularly from
the Davenport Rangse. Quinlan (1961) estimateéd that the area of the Davenport
Range catchmen+ draining to the south-west is 1,040 square miles. Hard
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'catchment on the scuth-western side of the plain, and which drains to6 the
north-east, amounts to about 450 square miles. Assuming that 1% of the mean
aanual rainfagll of 10 inches is °ve13ua]1y added *to grcundwater storage, theén
8,000 acrs feet (2,000 million gallons) of water is added tc storage. Most,
but by no means all, of thlb would be added 10 storage east of the Stuari
Highway. - ' ' :

Storage and Withdrawal of Groundwatier

Ne¢ attempt has been made "t determine the volume of water stored,
either in the basin as a whole or in the part/of the basin which is accessible
to Warrabri Bores. The wolume stored is, however, clearly very large.

Present withdrawal of groundwater from superficial depositseast of the Stuart .
Highway is provably of the order of 2,500,000 gallons per.year, and this is - °
very small comparsd to the amount stored, and the amount available for .
recharge. ' A

CONCLUSIONS

A large volume of water, most of wh;ch is of suitable quality For -
irrigated agrlculture, is stored in Tertiary- and/or, Quasernary deposits
which oceur in an extensive area south-west of the Davenport Range. A
considerable amcuni of recharge is available to aqulfers in these deposits,
and bores could be constructed on Warrabri Reserve to make use of much of
this recharge. Some investigation drilling,. spread over as large an area
as possible, is reguired to determine the amount of groundwater soried in
and movirg through the sediments on the reserve, and to establish a more
acéurate picture of the salinity pattern in the groundeter. Aquifers within
the sediments appears tc be quite sidespread and drilling, primarily . d331gned
to locate aqulfer s, is not warranted oa a regional basis. Such drilling may
e requlred h@wevea, to provide suitable locations for production bores.

RECOMMENDATIONS

A drilling programme is recommended to provide the follow1ng
1nform=t10n°— :

(2) a semi-regional contour map of the piezometric surface
(b) a semi-regional assessment of groundwater quality
(c) details of the lithology of the superficial sediments

(d) Getaiis of bedrock depth and the bedrock surface
configuration

(e) a suitable location for a production bore.

To do this, holes should be drilled to bedrock, at one-mile spacing, along
two lines at right anglés crossing one mile north of the Settlement. One
line should be in a north-south direction and one east-west (see Plats 1).
At least three holes should be drilled in each direction from the inter-
section, including one fo be drilled within thé settlément itself to provide
an autheéntic Jog., It is imporfant that each hole be drilled to bedrock and
that a water sample be obtained from each aquifer intersected. Additional
holes may be required on the line at % mile and 1% miles north from the
settlement to define a lccation for thé production bore which should be
drilled in this vicinity. 'If possible, additional holes should be drilled
along the line tc the wWest, to extend knowledge of the geohydrology in
that directiodn. At least 15 holes will be requlIed, and the depths will
probably be 150~200 feeu.

Mesgsurement of‘surface‘levéls, and water 1eve1é, and collection
of additional water samples, from existing boresin the area would also
assist a regional interpretation of the area. QAqiifer performance tedts
should be carried out on existing and,or, new production bores, to deter—
mine the aqulfer characteristics. - L s
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