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GEOLOGICAL INVESTIGATIONS OF A DAR SITE ON
SMITH CLEHK, KANGAKOO ISLAND,
W, JOHNSON, GEOLOGIST AND. C. BLEYS, QS0LOGISE

ABSTRACT.
Detailed examination of the proposed dam site on

Szith Creek has shown it to be suitadle for either a concrete
or earthern dam of the height proposed. The rocks in she
main foundation area and both abutments are hard tough sils-
stones and sandstones. They have been affected by weathering
40 only & shallow depth, necessitating some excavation for the
- foundations. No faults were obsarved but the roocks are cut

by numerous joints which require treataent bi grouting, chief-
ly in the main foundation aresa, to minimise e. A
suitable gite for a eide spillway is available or the excess
flow could be spilled over the top of & concrete dam if such
is built. Some 0f the materials of construction are avail-
able close to the aite,

INTRODU CTION,
 HISTORY.

The existing water supply for the town of Kingscote,
Kangaroo Island, cqhaiots of water pumped from the Cygnet River
to 4 x 1 million gallon élmtod storage reservoirs. As the
Cygnet gose saline after a prolonged dry spell pumping is con-
fined, when gossible, to the winter months. However, consump-
tion has already reached 8 nil.).ibn g’llons a year and on a num-
ber of occasions water has had to be pumped in summer time when
th§ salinity of the water reached 300 grains per gallon or more.

The necessity tor augnentation of the water supply to
nng-cofe has 'long been recognised by the Engineering & ¥Water
Supply Department and a number of schemes have been investigated.
That finally recommended for detailed investigation consists of
the building of a storage dam on Smith Creek and the laying of a
pipe line to Kingscote.

- Yollowing this recommendation the Depariment of Mines
was requested in August, 1955, to make & gevlogiocal examination
* of the proposed site to report on its suitability for a concrete
or earthern dam and also to examine and report on the general
auitnbility of '_tho crbchnont; area. |



JOCALION: | »

Smith Cresk flows into the waters of Investigator
Strait at the western side of Smith-Bny and approxinatély 12
miles W.N.W. from Kingscote in a direct ;1ne.g The road from
Kingacota_to Stokes Bay crossas thbrcfook on & bridge about 1
mile upstream :ion itq ioﬁth_and diQtancc about 17 miles from
Kihgscote; , !h@_propésed dazm site is immediately downstream
from the bridge on the aéuthpnqstgrn corner of Section 325,
Hundrcd of Mensies, |

- The Snith Creek catchnqnt area conprison approximately
12 square miles on the western side of the Hundred of Mensies
‘and extending into the Hundred of Cassini,

FIEID WORK & RiS ggssiﬁn.mx? |
Gcological napping in the vicinity of the site and in

tho catchment aroa was done by C. Bleys during a number of visits
to the area in thc months Auguat to November, 1955. The regiqn—
al map, Fig. 1, wa--proparod ueing_aorial photographs as a base.
Some detailed dﬁpping'with plnna.t#ble and téleaoopic alidade
was done at the dam site and some levels were taken with the
plane table on.theAfhick massive Quérizitc about § mile down-
stream of the bridge. These levels wers to enable an estimate
of quantities available for construotion purposes.

| Inspeciions of thq.dan site and catchaent area were
‘made by.S.P. O‘Drisgoll and C; Bleys in Octoﬁor, 1955, and by
" ¥, Johnson and C. Bleys in November, 1955. The lemkage teats
were supervised in the field by ﬁ.‘Johnson in August,. 1955,
?hia report has bién written by w. Johnson who accepts responai-
_ bilitylror thvoﬁinions prrocs.d and rooonmcndations made,
It was completed.fbllowing the completion of the percussion
drilling programme in early December, 1956.

G EOMOR PHOLOGY
That part of xhngnioo Island in which Smith Creek is
eituated oonsists principally of a plateau elevated to a maxi-

mum height of 984 feet above e level two miles to the west of

~ the western boundary of the catchment area. Within the catch-



B
ment area the plateau surface slopes genily to the north and
east, terminating in cliffs at the sea coast and extending

many milea to the east of the eastern boundary of the catch-
ment area.

In the central portion of the plateau the creeks flow
in low broad valleys radially away from dount MacDonnell, as the
higheat point is known.‘ These which flow to the northarn coast
enter narrow and comparatively deep and rugged gorges in their
lower portions. BEntrenched meanders are common and the bed
gradient is rather steep, indicating fairly recent uplift of
the plateau. It is believed that the larger creeks are ante-
cedent,

Smith Creek dminage systea consists of three principal
tributaries which unite asbove the road bridge to form one stream.
The Western Branch flows mainly east to join the Central Branch
about 20 chains upstream from the bridge. The Central Branch,
or Smith Creek proper, flows generally north-east and is the
longest of the three branches, | The Eastern Branch flows east
in its upper reaches and then turns and flows due norih for 2
miles before turning wmest to join the Central Brunch immediate-
ly upstream of the bridge., ‘fhe bed gradient of the three
branchés is variable and steep in the lower portions. The
gradient of the Eastern Branch, from 2000 feet above the bridge
to ite Jjunction with the main stream is 70 feet to the mile,
Upstream of this point the gradient flatiens to less than 40
feet to the mile. In the combined Western and Central Branches
the gradient is éppmoximntoly 56 feet to the mile for a distance
of 3300 feet above the junction. Below the bridge the gradient
of the creek bed increases to approximately 95 feet 1o the mile,
The high gradient of the beds upatream of the site reetricts the

siorage area for a low dam.
| All branches of the Smith Creek drainage system are
intermittently flowing streans,'the Western and Central ISxranches
being less intermittent than the Eastern Aranch, The Eastern
and Central Branches have an occasional saline flow in summertime

with the salinity reaching 180 grains per gallon. The difference
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ridge of Cambrian rock. fbor outerops of till occur in the
east bank at cresk bed level about 4 mile upstream of the dridge.
Ag exposed the +ill consists of horizontally bedded gray to white,
sandy clay with small boulders of quartsite. It may form the
whole of the divide between Smith Creek and the unnamed northerly
flowing creek on the east down to & depth below the bed level of
Smith Creek, Drilling has been done to teat the depth of till
in this.divide. Hole No, 1 struck bedrock at a depth of 54 feet
and the other‘two stopped in glacigene clay at a depth of 62 feet
or approximately 18 feet below creek bed level for the hole beside
the creek (No. 2 and 24 feet belom creek bed level for hole No.3).

The outcrop of till is exposed in the conwavity of a

meander in the Eastern Branch of Smith Creek. The flood plain
" to the west of the meander is 100 yards wid§ and consists of a
thin layer of sand overlying a flat floor of Cambrian sandstone
or quartzito; It is probable that in this part of its course
the Enstorn‘Branch of Smith Creek is re-excaviting the preglacial
topography. |
| The Pleistocene laterite and late Cainosoic basalt have
no direct influence on the dam site or the catchment area., The
bagalt is prismatically jointed and much weathered. It gould be

considered as a sourcs of concrete aggregate,

STRUCTURAL _GEOLOGY.

Within the area‘lhich will be covered by the stored
water and for some distance upstream and downstream ths gsneral
dip of the Canbrian sediments ranges from 5° to 12° on & bearing
varying from 1159 to 125° (2M), larger variations of dip are
probably associated with minor faults, Dips along the coast
indicat§ & series of low broud ssymmetrical folds in the Camb-
rian sediments and the Saith Creek area is prodbably on the south-
eastern limb of an anticline,

Minor faulting was discovered by Bleys at various places
along the érodk. The displacement along the faults is apparent-
ly small and their effect on the rocks is confined % minor drag-
ging and an increase in frequency of joints adjacent to the fault
surface. Certain linear structures showing on aerial photographs
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o?f the area coincide with the fault outcrops in the creek
sections, Theae are probably the continuations of the
faults which are not tracoabie on the ground away from the
creeks, No faulting was discovered at the proposed dam site,

The Cambrian rocks are very}strongly Jjointed in two
directions almost at right angles to one another, The two
systems are :

(i) Strike 135° {T.M.) approximately,
Dip 80° N.E. to vertical,

(i1) Strike°230° (T.M.) approximetely
Dip 807 S.k. to vertical,

The spacing of the joints in both systems varies ac~
cording to their situation. In the massive sandstones and
quartzites the joihta are spaced 1 feet to 10 feet apart with
an average spacing of about 6 fset. In the flaggy beda the
joints are spaced 3 inchQa t0 2 feat apart in the bed of the
creek and somewhat farther apart in the bankas, The average
spacing in the creek ped may be less than 1 foot. The ver-
tical extent of individuval joints is limited., Few of them
extend more than 3 to 4 feet,

One set of joints is parallel to the minor faults
mentioned above and it is certain that both sets are tectonic
in origin. They thus may be expected to contimue in depth be~
‘ncath the creek bed as well as in the banke. In the river bed
the joints appear to be tight. Evidence in favour of thie is
given by the persistence between rains of igolated pools occur~
ring in amuch jointed rock basins in the creek bed, Though it
is possible that these pools are fed by ground water seeping up
through the joints this phenom&nen was not observed, Similar-

ly, although the joints in the banks appeared open no water seep-

age occurred from them.
A third parting occurs parallel to the bedding planes,
This may be caused partly by the boemd folding to which the rocks

have been subjected or it may bs partly due t0 elastic rebound of

the rocks on unloading due to erosion of the creek valley,. This
parting appears to be as tight as the other two joint systems ex-

cept beneath the creek bed whers leakage tests and drilling has



Mg 3 Photo C. Bleys
Left abutment at proposed damsite.

Flge 4e Photo C. Hleys
Right abutment at proposed dam site.
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shown that open cracks parallel t© the bedding planes occur.

T 1 Sl TE ¢

In this section only factors pertaining to the actual
€anm site ure discussed. Other factors influencing design and
construction such as the selsction of & spillway site, the
availability of materials of oonafruction,and the gyology of the
resexrvoir aren are diacussed in later sections. It is assumed
that both & concrete and an earth dam are being considersd.
Jithologys- The rocks underlying both abutments and the main

foundation area éonsiat of laminated to flaggy
ailtstone and sandatone belonging to the Stokes Bay Sandstons
Formation, To a depth of 20 feet below the creek bed, the
siltetones form 90% of the rocks, They occur in layers $ inch
to 3 feet thick and in the unweathered state are hard tough, grey,
&rean or blue gray rooks. In places they contain mica flmkes
but not in sufficient quantity to render them fissile. On
weathering fhc colour changes to buff, purple and brown,

The sandstones form thin beda § inch % 3 inches thick.
They are fine grained and buff, oream or light grey in colour.
In places they form alternating layers with the siltstones.

In the unweathered state both rocks are considered
more than atrong enough to support & dam of the maximum proposed
haeight, Qither in concrete or earth. They are not calcereous
and so do not contain solution cavities due to percolating ground-
water, noxr are they liable to deterioration due to leakage of
water throﬁgh cracks subsequent to the construction of the daa,
Yeathering:~ Wiathering. on the intensity of which depends the

‘amount of excavation required to secure a gpound
foundation for & concrete dam or a sufficiently water tight
cut-off trench for an earth dam, has afrcctcd the various sec-
tions of the foundations to differing degrees,

Weathering, in the geological sense, extends down to
the level of the permanent water table. This level is unknowm
at the dam site because of insufficient dorehole information,
and is not significant from an engineering point of view,
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weathering are based én fragmentafy data from widely spaced
drill holes and test pits und excavetion will no doubt cause
revision of the cstimates, A
g;ggigg; Strugtures:- At the dam site the rocks strike 217°
L.Me and dip 12° south-east. As the
creek flows in a diiection & few degrees north of weat at the
site the dip is predominantly upstresm. Ihis is a favourable
factor éa-regarde any'ﬂéndency'of the foundations to slide under
stresa along. bedﬂing planes. The dip is uniform within the
fbundation area and for a considerable digtance up und dowustrean,
Sone mlnor olump folding occurs in the interbedded sandstones and
siltstones, as shown by the diamond drill cores, but this will
not affect the design or construction of the dam.

Althoﬁgh no fﬁﬁltiﬁg has been observed at the site, a
laxrge »art 6f €he left abutaent is goil covered and some minor
faulting may be cogéeuled here. 4 certuin amount of sliding
along bedding planes cay nave occurrads.

. In the diumoﬁd drilling programme the worsit core re-
covery was in holec GC2 on the left bank of the creek in the mauin
foundation area. SQme‘bf the core loss nay have been-due to
minor gones of cracking along bedding plunes. “his cracking
is not considefed serious and should be adequately remedied by
the proposed grouting DYOLTANME, |

The geological strictures which will most effect the
design and construction are the joints. Iwo setu of joinis
occur'at the site. These strike 135° Ui and 230° oM and dip
80° Li.G. and 80° S«E. respectively. In addition there is a
parting along the beddingnplanes which nay be mainly a surface
phenomenon caused by uplif4 or elastic rebound of the layers
of Tlatly dipping sedimenta.when unloaded by erosion of the
. ereek valley. These latter bedding plane joints extend to a
aepth.of at least 20 feot below the main foundations according
to the ovidence of the boreholes.

doth the sub-vertical und. aub-horizout4l joints ap~
pear to De purtially open and ourtially filled with limonite.

Near the surfuce in thc abutments they probably contain claye
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The chief effect of the joints will be to provide leak-
age or percolation paths for water underneath the dam when it is
full, The effeol of such leakage on the rock substance will not
be serious during any ressonably anticipated 1life of the reservoir.

Information on possible leakage through the joints was
obtained from & serices of leakage tesis on the diamond drill
holes bored to explore the main foundution and abutment rocks.
Waﬁer was pumped into these hdles under various pressures up to
’ maximup equivalent to the head of water which !111 be imposed
by the full_rasarvbir.

In one hole in the main foundation area water was pump-
ed in at a rate equivalent to 470 galldns per hour at 15 1lb. /
8Q. in. pressure. This water apparently penetrated a crack
system with access to levels higher than the collaxx of the hole,
for, on completion of the test and disconnection of the pump, &
back pressure of 5 lb, /aq. in. showed on the gauge and consid-
erable water flowed out of the hole. No leakage of water %o the
surface was detected during this tsst,

The lealknge rate can only be taken as & guide 10 pos-
sible future leakage under the complated dam as the conditions
of application of pressure are different. However, it appears
that & number of open cracks occurs in the main foundation rocks
and that remedial grouting will be necessary in this area to
prqventllcaksgc under the dam,

In the right abutment two holes guve reliable informa-
‘tion. 'The first hole 8C2 is close 10 the ¢creek bed, though
.}sdme 15 feet above it. At 15 1lb. / sq. in. pressure water from |
_ this hole broke through to the creek bank, a distance of 10 to
15 feet, laterally along a dedding plaﬂa joi&t or crack.

Hole SC3 at a level 401fcot above the creek bed ac-
cepted only 20 gallons of water at pressures rising to 50 1b,/
89. in. This indicates that in the higher parts of the abut~
ment the cracks, both sub-horizontal and sub~vertical, are
fight and that remedial grouting will not need to be extended
under the full length of the dan.
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11!
12

6"

4"

6"
o"

,Gh.

176"

'Weathering Zoness
o' O - 3' GuA
3 60 . 21 OF .

10

lll

12*
12!

VA

32

4"

6"

or
6"

g

.0"'

21' 0" - 32' O

D.DoH.  SC 2,

12-

Dark greenish-brown hard massive siltstone, num-
erous sub=-vertical and sub-horizontal cracks
clay filled at about 8'10" depth.

Greenish to purplish brown massive siltstone and
sandy siltstone, ‘

Olive gréen ailtntone.with clean-vertical crackse.

Cream fine grained sandstone, current or slump
beddedo :

Alternating beds of green siltstone and grey fine
grained sandstone, frominent sub-vertical
joint with limonite filling &t 15'10"; also
sub-horizontal limonite filled joints at inter~
vala. No particularly badly cracked zones, ’

Green and light green siltstone alternating with
grey fine grained sandstone (micaceous and show-
ing current and / or slump bedding). Run fin-
ishes on & bedding plane joint in & band of dark
blue grey slate or very hard siltstone. Numer-
out sub-vertical joints partly open, limonite
filled or lined, also sub-horizontal bedding
‘plane joints, Core broken into small pieces.

lldlyiieatherod.

Weathered -

Weatheredalong Joint cracks only.
Core recovery 92,2%

Bore ends at 32 1. O ine.

Left bank of creek at creek side,
ReLe 20348

00
1t

5'

-6
7

16’

Depths
o - 1t
Aau - K
9" - &
3“ - 6!
6" _ VAl
on - 16"
3. - 21!

.Commenced 29,6,56 -

g"

9”

3"

oﬂ
30

g

Dapressed 80° S.+.

Completed: 2,7.56

Driller : W. Noble,
Deacription

Soil . . |

Grey-green fine grained sandstone in fragments
bounded by sub-horisontal and sub-vertical lim-
onite and clay filled cracks. :
Greeh-yellow sandstone.

White and red fine grained sandstone. |
Purplish fine grained sandstohe with many cracks.

Grey-green micaceous siltstone interbedded with
buff fine grained sandstone ~ numerous oracks.

Dark blue grey siltstone alternating with light

- grey sandstone and some buff fine grained sand-

_ stone in thin bands. DNumerous sub-vertical and
sub-horizontal cracks with limonite.



o

o" -

'Weathering zones:
7' o"
7' 0" - 16 o"

a1

Badly weathered.
Weathered ..T‘

16 O* - 21' 6" -WeatheradAgloﬁg cracka only.

D.D. Hc . Sgi.

3%

Esm

42"

~ Commenced 947,56

.oo Of = 3 g
3 6'.' - g Hsn
51 6% - 6 6
6 6" - B! 6"
8" 6" - 11° ‘3n
11 3n‘_ 17* 8"
17.. gn ,,‘190 10"
19V10" - 26 ‘9"
26' 9“ - 28'10"
28'10" - 30 1"
30' 1% - 33 O"
on _, 33:’ 1r
381 1" - 420 o

Core recovery 80.2%
Bore ends at 21 rt, é ins.

Bore_saxisd No. 98/56

'Right abutment near limit of foundation,
Rol. 246,0 - _ Depressed 90°

 Completed 1047.56
Driller : W. Noble.
Degeriptiop

Soil and badly weathered rock =
- Grey hard fine grained micaceous sandatone or

-quartzito with open cracks,

Olive-green to brown siltstone broken imto
small fragments. ‘ : :

Purplish-brown to greénish»yellow brown siltstone
and buff sandstone in alternating bvands. Numer-

- ous sudb-horisontal and sub-vertical cracks.

,Oli#efgreen-bfoun laminated siltstone uith some

sub-horizontal and sub-vertical cracks.

Olive green-brown siltstone and buff fine grained
sandstone in alternating bands cut by sub-
horizontal and sub-vertical cracks. DBanda of
varying thickneas, C '

0live green-brown and purplish brown luminated

. siltstona, ng cracksa,

Bufff fine-grained sandstone and greenish brown
and-furplith-brown laminated sandstone interbed-
ded in beds 3" to 12" thick, many sub-horisontal
and sub-vertical cracks, some sluap breccia and
bedding. . - o

Purplieh-brown'ailtstdne some cracks.

- Grey Pfine grained sandstone and purplish brown

giltstone, much cracked.

Purplish-broun‘siltetone'and‘purpliah grey fine
grained sandstone interbedded in beds ¢ to "
thick and aome sub-horizontal bedding plane
CTracksg. . ‘ B o

‘Chiefly dark green laminated mageive siltstone

with some grey to buff sandstone bands. Lim~

- onite lined sub-horizontal amcks,
‘Green siltatone and buff fine grained sandstone

interlaminated in thin lena-like laminae. Some
thigkgr agndstone bands up to 2" thisk, Slump



structures prominent, »Sub-vertical crack
limonite lined or f£illed from 40 ft. 3 in,
to 41 £t. 9 in,

desathering zones:

0 0" - 6

6"

6' 6" ~16' 6"

16' 6" -42' O"

DD.H, 5C4,

Badly weathered,

Weathered

feathered along cracka only.
Core Recovery 87.5%

~Hore ends at 42 ft. O ins.

Bore Serial lio. DDJ3/56

Left sbquent near limit of foundations.

Reke 241.7

Depreased 90°

Conmenced 12,7.56 ‘ Completed 13.7.56

Ranths.
o' 0" - O
o' 5" - 6

6* 2" - B°
g* 0" « 1%*
13 3" - 14

14* 9" - 26°

26 4% - 27
.270 oﬂ - 32!
320 0" - 35
35 0" - 370

37 6" -~ 41°

5"
2“

OI

3“

9'

A"

ON

0'

on

6"

on

Driller t W, Noble,

description.
S01il

Yellow-brown weathered hard micaceous very fine
grained sandstone. Joints in three directions
filled with limonite, Some clay at top and
bottom of section, Jay be some clay filling
joint cracks.

Dark brown to grey hard micaceous siltatone, e
tight vertical joint at middle of section,

Dark brown hard micaceous siltstone - joints at
bottom of section.

Yellow brown very fine grained sandstone or silt-
stone, Sub-vertical jointe with siliceous clay

Dark grey hard micaceous shale. Some joints
limonite filled cracked sone at 16 ft, 6 in. to
17 3. 0 in. Jointing at 22 ft.

Brownish grey siltstone or mud stone with sub-
vertical joint, tight und cemented by limonite.

Dark grey and yellow grey laminated shale or
siltstone with a 7" thick sandstone bed at 29f£%¢,
6in. This bed has a soue of brecciation with
porosity at its top and someapparent porosity
along bedding plane cracks outlining its bound-
aries.

Grey and yellow grey laminated micaceous silt-
stone or shale, Buff medium grained quartsite
from 34 ft. 6 in. Cracks at junction of quarts-
ite and siltatons,

Buff quartsite or sandstone to 36 f4, 2 in. with
limonite impregnation towarda the base. Und exr-

lain by 6 in. greenish graywacke and 10 in., dark
grey laminated siltstone og shale,

Grey green laminated shale with bands of buff very
fine grained sandstone., Many limonite f£illed
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~ Weathering gones

0" 0" -~ 6 2% DPadly weathered
6' 2" -~ 17* O" veathered |
17' O" - 41' O" Weathered along joint cracks only.
'; 'Core‘Recovory 88.9%
Bore ends at 41 £t, O ins.

LEAKAGE 71873, |
‘$hh leakage tesis were carried out on the diamond
drill holes by bumping‘wuter into the holes through a water
meter and & casing tight hesd. A pressure gauge was con-
nected to the thighthead so that the pressure at the collar
of the hole was obtained. Casing was grouted into the holes
to a depth sufficient to ﬁrcvent sccesa of the pressure water
to the surface badly'weathorcd sone., Results of the tests
have been interpreted and discussed in a previous section.
Thoj aro.thought'to indicate that some leakauge under the danm
will ocour, chiefly’in the main foundation area, unless grout-
ing is done, ‘
| TABLE I,

RESULLS OF Lsaxnea_lmssrs QN DIANOND DRILL HOLSS SCl1 to

5C4, SKITH CHEEK, DAM SITE, KANGAROO ISLAND

Date of Tests 1l3th and 14th August, 1956,

D.D.U. _8C1,
Situated at R.L. 215.4 on a bench on right abutment. Iateral
distunce between the hole and the creek at creek bded level ap-

proximafely 15 faeet,

\ e -

Hourly

' |
Pressurse Quantity . Bquivalent |
;bg/sq.in, Gallonse = Time Gallons '
5 5 ' 4 nin. 10 sec. 72
10 5 3 min. 45 sec. 80
10 " 7 min. 35 sec. ! 79
15 s 2 min. 50 sec. | 106
| 10 3 min. 46 sec. 159 »
20 10 " 3 min. 42 ssec. 162
. 20 5 min. 32 sec, : 217
|30 .. T wmin. 38 secs 236

of water pumped in = 81 gallons.
#* Water broke through to surface at base of low cliff 3 feet
above river level.
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DoDoH. 5C2

Situated on river bank Lot .side 5 £%. above river bet.,

20

3e
4
Se

15 1b./ 8Q. in.

After disconnecting, pump gauge showed a back pressure
of 5 1lb. / 89, in. and a Eonsiderable quaentity of water

flowed out of holeo 

Pressure Quantity - ‘ Hourly
1b/sq.4in. Gallons. Time Equivalent
5 10 3 mine 55 sec. 153
. 10 | 10 2 v o " 300
\ . . 20 5 " 57 " 303
151 10 1" 22 v 441
20 2 " 40 * 450
30 3 " 55 " 459
40 V5 » 10 ¢ 464
’ A 50 6 " 23 " 470
RETESTED AFTER— 5 MIN. INTERVAL WITHOUT DISCONNECTING
\ 152 10 1 min. 5 sec. 554
] 20 2 v 10 v 554
.| N APPARATUS DISCONNECTED & THEN ' RECONNECTED
N3 ] 10 1 min. 20 sec. 450
A 20 2 " 40 n 450
N 4 * o0 " 450
hY - RESSTED ON FOLLOWING DAY .
R ;34 190 25 minutes 456
. NOTES: |
1. Pressure at start of firet test could be. raised to 20 v/
84 in. At later stage if would not be raised beyond

Pressure could not be raiged beyond 13 1b, /sgq. in.

After testing for 25 minutes back
Total quantity of water pumped in

300 gallons approximately.

during first days test =

D.D.H. 8C3,
. . On right abutment near sssumed crest level of dam,
- Hourly
Presoure Quanti ty Time Equivalent
. 1bs./8q.1in. .. Gallons . . Gallons
7 to 8 1 3 min., 15 sec. | 19
.. : e 2 | 6 min. 40 sec., | 18
10 1 2 min. 30 sec. | 24
2 4 min. 40 sec. 25
15 to 16 . 1 1 min. 40 sec. | 36
, 2 3 min, 16 sec. 36
_ 31 4 min, 45 8ec. . | 38

pressure was 7 1b./8q. ine
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. " — . Hourly
fressure . Quantity f BEquivalent
lbs./sq.in. | Gallons. Time Gallons

20 | 1 " 1 min. 2 secs. 58

2 f 2 min,12 secs, 54

S

A total of 19,1 gallons was pumped into the hole in
34 minutes &t varying pressureg. Hole would not accept any
more even at pfeﬁsure of 25 to 30 lb./ ®q. in.

DQDQHQ_&g‘L .
On left abutuent near assumed crest level of daam,.
Casing in this hole was only 2 feet deep below the

surface and water broke through to the surface all around the

hole at low pressure.

SPILLYAY ARBA: ,

If, as recommended by the Project Investigation En-
gineser of the Engineering & Water Supply Department, an earth
£i11 dam is constructed, the spillway will need to be in the
saddle in the right abutment as this is the only site where one
could be built economically,

No special geological difficulties occur in this area.
The chief factor influencing the design and construction of the
apillway will bo.the condition of the rock as affected by weather-
ing. | |

Depth of excavation necessary will be approximately 20
feet which will put the bottom of the spillway in the zone of
ﬁartially ieathered roCcke Eicept wwards the aurtacc,rocks in
this zone are relatively hard and strong and it is probable that
the bottom of the spillway could be left unlined unless required
to satisfy the hydraulics of the design.

The sides of the spillway will require lining only if
the water level during floods reaches eome height up the walls,
as the lower patt of the sides should be in rock sound enough to
resiast erosion from the spilling water, However, the top part
of the sidea will need to be battered back to prevent the badly

weathered rock at the surface collapsing into the excavation,
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mhe outthll of the apillway‘will be down a 80il covered
dope well aua; from the- toe of the dam. The soil covering is
' rolatively thin and eroaiOn by the spillway will soon remove it
and the badly veathered- rock beneath. = It is thought that this
' atripping could be allowed to procecd without any danger to the
dam or the spillway as it will be arrested when golid rock in -
the partially weathered’zone is reached at dapth varying from
. 4 feet to 8 feet below tho original aurtaco. Ko protection of
the spillway outtall is considered necosaa:y. .

If a concreto dam with overtlow spillray is built the
loose rock in the creek bed below the dam will have to be removed
and possibly a narrow conéréte ipron provided to protoct the toe
of the dam, ‘. o '

RESERVOIR ARuA.

Lsmmm_m.um The principal feature in tho re-
' ‘servoir area likely to affect the

feaaibility of the project 1e the presence of & mass of Permian
tluv1o-glacial sediments Iorming part of the divide between the
Eastérﬁ Branch of Smith Creek and the unnamed creek to the north.
Theae consist principaliy of blue-grey, yellow-grey and green-grey
| clays with a cpnsidérabie silty fraction and & sméll sandy frac-
tioﬁ. They are calcareous and in plgcés contain lenses of gravel
with a cléy matrix., Glacial bouldersiara sparsely spread through-
gut the clay and consiast principally of Cambrian quartzite.

The till outcrop- in the right dank of the Eastern
Branch of Smith Creek and for a distance ot 700 feet along this
bankfwill be up to 10 fest below the propqaed top water level of
“the raaervoir.: If sandy lenses of any cohsidgrable lateral ex-
'tont oceur in fhe t11l leakage cdulditﬁke place through the div-
~ide. To explore and guard agaihst'this poseibility three per-
.'cuésion drill hgles were pﬁt éoﬁn in the divide either to bed
rock or . to a'dgpth'considerab;y‘belowjtha bed level of the creek,
These showed that the tiil‘ia mainly clay or slightly sandy clay
~4'§t‘aftype.nhich cpuldlbe expected to.be.pructieally impervious
fo-percolating water. One thin bed of gfavel wae penetrated in

borehole 3, The gravel was in an impervious clay matrix and this,



s

-19- '

together with its lenticularity, would be sufflcient to prevent
it allowing leakage. The absence of groundwater in two of the
holes also emphasises the generally impervious mature of the til-
lite, It is, therefore, considered that there is no danger of
leakage from the reservoir through the Permian fluvio-glacial
sediments and the reservoir will be generally water-tight exoebt
in the vicinify of the dam itself, This area has been discuseed

in an earlier section. ’ 7 7

- Porcuspion Drilling:~ T§e logs of the percussion drill holes

put down in the divide together with

—

other relevant infoxmation are given in full below.

. ' TABLE_III,

LOGS OF PERCUSSION DRILL HOLES, RESERVOIR AREA SMITH

'CREEK DAMBITE

PH 1, ., Bore Serial o, FD1342/56
RL 277,3 " Driller : V. Casson
Commenced 29.10.56 Completed 2,11.56

0 - 5' Yellowish-grey clay slightly calcareous some white
lime blebs.

5' - 34' Yellowish-grey slightly calcareous clay some sand
' fraction and small sub-sngular rock grains,

34* - 50° Blue—grey calcarcous clay with small sub-angular
rock fragments and slight sand fraction.

50° - 54' Slightly greenish-grey clay with small sub-angular

rock ﬂragmenta.
54 - 57° Purplieh fine grained quartzite or hard sandatone B
(Cambrian bedrock)

rd
\

Water otruck at 40 £t. depth stood at 35 ft. said to be salty.
Bore ends at 57 £t. O ins.

 PeDoHs 2. Bore Serial No, FD1387/56

ReLe 28446 Driller : V.Casson
Commenced.5.11.56 ' Completed 9,11.56 '

0' - 5' Yellowish-~grey marly clay with white lime blebe ‘and
© some quartz sand fraction.-

5! = 11' Yellowish sandy alcareous clay.
T :

11* -715' Buff-grey claye

15' - 30' Yellowish-grey clay with dark grey coarse grained
sub-angular rock fragments.
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30" -~ 60' Yellowish-grey clay with very coarse sand or fine
gravel conaisting of sub-angular rock fragments.

60' - 62' Yellowish grey sandy gritty clay.
No waver struck.
Bore ends at 62 f¥, O ine.

PoDoHs 3, Serial No, PD1412/56
RL 277.6 Driller : V. Cagson
Commenced 12,11.56 Completed 14,11.56
o - 5 Grocniah'grcyAcluy with lime blebs and a sandy
fraction.

5' - 10" Greenish-grey and blue-grey mottled clay with
gravelly rock fraegments. _

10" - 30' Yellowish-grey claye.

30' = 36' Blue-grey clay with very coarse sub-angular rock
fragaonts.

36 -« 37' Grey sub-angular fine quartgite gravel in grey clay.

37' - 62' Blue-grey silty clay with medium grained subd-angular
rock fragments.

Ho water struck.
Bore endi at'62-fcot.

Siltatiog:~ The problem of siltation of the reservoir can only

be discussed in general terms owing to the lack of
data on present silt loads carried by the various tridbutaries in
flood times. |

Judging by the appearance of & dsa in the bed of the
Eastern Branch of Smith Creek the silt load carried by this
branch ias small, The dam, which has apparenily been in existence
for many years, although of small capacity is only half filled
with silt. The Eastern Branch hms a greater proportion of its
‘catchment clenred than the other two branches and therefore the
811t load in these should normally be less.

The cleared land is used for depasturing sheep and
catile and 15 not subject to the worst cuuses of accelerated
srosion, HNevertheless the s0ils over most of the watershed
appear to be mainly sandy and generally incoherent and increa-

- sed exoesion could de expected if & prolonged drought, followed
;by heavy rainfall, ensued,
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Algo land use on the Island is expanding. Iand

formerly thought useless is now being cultivated so that in
the future some of the unclsared part of the catchment may be
cleared and used for pasture or cropping. The consequent in-
creased risk of soil erosion will expose the reservoir to the
danger of further siltation. Therefore, although the danger
of bad siltation under conditions which have p:evniled over the
last few years is considered hegligible, the possibility of in-
creased silteation in the future should be borne in mind in the

design of the dam and in the management of the catchment area.

MATERIALS OF CONSTRUCTION:

The availability of various local material required
for construction of the dam is discussed assuming the dam will
be constructed either in concrete or as an earth-rill project.
Ageregate for concrete :Q A number of sources could be consid-

| ered for coarse aggregate., The most
convenient of these arg.the beds of quartzite outcropping in the
banks of the creek downstream of the proposed site. The Dest
of thc}bods outcrope 2000 feet due north of the site on the left
bank of the creek, Where exposed it is 60 fest thick and is
particularly massive and should c¢rush % an aggregate of good
dimensions and adequate durability. fhe lateral extent of the
bed could not be dqtermincd by surface inspection but it should
yiild sufficient agzregate for all purposes.

Thinner beds of quartsite occur closer to the site.
One of thess, approximately 10 feet thick, outorops at creek bed
level in the lefi bank 800 feet north of the site., It would
yield & much smaller quantity of aggregate and because of this
could only be coneidered as & source rof aggregate Lor the ocon-
creteworks appurtanant to an earth rill dan,

_ Othexr possible sources of coarse aggregate more rcnoto
from the site are the beach boulder gravel at the mouth of Smith
Creek and the basalt capping of the plateau surface 2 miles to
the north-east, Both deposits would require more inveatigation
before the suitability could be finally decided.



Fige 5. Mo%o G Mayae
tThiok quartaite B3d left daak of Balth Creelts rrapoRed
for scurce of conerete agiregstas Bod alao ahows
slme etr»notures and aindr fMMalting
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The beach gravel containa some bouldera of poor dura-
bility énﬂ_a high proportion of the larger~sizoa of bouldcrs.
The total qué.ntity of gravel availﬁb'le would also have to be de-
termined by means of test pitting. It may prcve insufficient
to yield the required quantity of the ‘correct aizes of gravel,
However, it is considered that the beach gravel is worthy of
gome attention from the engineera.

.' The basalt flow cauld‘ﬁe expected to yield a sound
" agéregate from its unweathered portions. The selection of a
quarry site in the basalt would require some detailed gcoiogical
iﬁveatigation and its relatively lesser accessibility and greater
distance from the site may make it an uneconomical proposition
compared with the quartzite beds. .

Some trouble will be QXperienced in obtaining a supply
ot fine aggregate. A search of the area in the vicinity of the
ite failed to reveal any deposits of sand of suitable type and
it will be necessary to look farther afield. This wider scale

search was beyond the scope of the present invesiigation.
gggthrvill !atgzig;gs- It is sssumed that both impervious and
| aemi*pervioua or pervious materials are
reQuired for an earth £111 dam and that the final selection will
be guided by the u-ual soil teats. Hence this discussion should
be taken only as indicating likely sources of materials for fur-
ther testing. o | | a _
 The suggested impervious material is the glacial clay
Porming the right bank of the Eastern Branch of the Creek near
the proposed limit of stored water. The clay is slightly cal-
carsous and contains a portion of sand and gravel. Nome of
these constituents appﬁar to be present in sufficient quantity
 ‘ to-rendcr the clay uneuitable for an impervious core., If thia
clayléhould'élso prove aﬁitable for the bulk of the dum a suf-
- ficient quantity ia availgble.uﬁetream of the reservoir area on
the right bank and is in a relatively accessible position.
‘ FPor the pervious or sémi-peﬁvious‘material the soil
of the alluvial flata’doﬁﬁsffeém ofAﬁhe site should be tested,
| As theseé flats are.not very.extensiva more than one will have

1o beAutiiisad and perhaps supplemented'by‘the 80il covering
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of the flatter valley éopes‘downsﬁream of the site.

Any stone reqﬁired for protection of dands could de
~ obtained from the quartzite beds suggested as a source of

coarse agegregate for concrete.

SUMMARY:

‘Geological investigations of the proposdd dam site
on Smith Creek and of the reservoir and catchment area have
shown that gcologicallf tha,proposed dam is & feasible pro-
Ject. | |

The dam site is entirely underlain by hard tough
Cambrisn siltatcne, shale and sandstone bede dipping at a
low angle upstream and should prove satisfactory, with suitable
}troatmént, for eithcr~é concrete or earthern structlure,

The chief géological features likely to affact the
doaign'and construction of the dam are the weathering and
jointing. Weathering is not severe but has been of an in-
tensity requiring the eicavation to an average minimumidepth
5 feat below the surface either for the foundations of a con-
crete dam of the cut-off trench of an earthern dam.

Joints are numerous and in places are open to a depth
otjat least 20 feet bgldﬁ the surface. They appear to be more
open beneath the main foundation area, and it is considered that
remediai grouting will be required to u'depth of 20 fedt to pre-
vent undue leakage under the mein rbunﬁation., |

.Ho faults hé?e been discovered at the dam site.

_Thelslight saddle on the right abutment is considered
a sdtisfaotory site for a side spillway., If the excavation is
suitably battered the spillway would rgquirg & minimum of lining.
" An overflow spillway for the concrete dam would require the ex-
'cavatioh’ef a small.aﬁount of loose rodk in the bed of the creek
below the dam, |

Investigation of the glacial sediments on the right
bank of ihe ‘Eagtern Branch near the proposed upstream limit of
atored water has ahbwnfthat'théy consiat almost éntirely of clay

and they are considered to be impervious to leakage, Siltation y



does not appear to be a problem at present but may become ac

in the future if more of the catchment area is brought into

land use.

Possible sources of most of the bulk materials of

construction occur close to the proposed site, except sand

of suitable type for fine aggrogato;

- CONCIUSIONS:

1,

2,

3

4.

5e

6.

Geologioal conditions at the proposed Smith Creek dam site
are favourable to the construction of either a concrete or
earthern dam of the suggested height., |

The reservoir should be water itight providing some remedial
grouting is done in the main foundation area.

The grout curtain should de carried up the abutment slopes
to approximately the 220 feet level and the holes should
be sloped 10° to the vertical in a south westerly directionm.
Suggested spacing of grbuthol.- is 10 feet apartalong the
line of the curtains.

A suitable site exists in the right abutment for a side
flow spillway.

No further drilling is required either at the dam site or
in the divide occupied by Permian glaciel sediments,
Materials suitable for the preparation of coarae aggregate
for concrets, and for an earth fill dam are available bdut
gome difficulty will be experienced in obtaining fine ag-
gregate, |




LOCAHLITY Lriy
., "

| had 57‘",r

INVEST /I GATOR STRAr7 -
»

£
714 Lerran gt
Y e g A0 Servayed /
- 2] (‘L

KANCAROOD /ISLAND

N

L / oS
P ~
Korirontm! sowmdly cloy 7lide

N
____‘__/ L a.ﬂ'trw. \ N
= ‘f"‘_ .
SA ot AN S,
s < . \\*\
S — .
»
ﬁ\j\
V) ,
s
'\/
(
o]
)
~. Jf;a\ — LEGEMD —
( { ALIGHIURT ..o e e e
vy
N A7 Bosg/lrt @ Lot ; , Y )
Boselrt < Lare CwinoZore -« colvmmer 2 pors. .
(. Fermon 7ilite - Boulder beas chrefly /oys
| with guar/zitic granie amd
GREISE EIP@IICS o e e .
Cambriar = Massive coarsely corrern’ amd
stume bedded red arad white
I— sanassione ang guIr’zire
\L—K - guorrz/irre s/ere ond grey ond
X | chocowte S//fsforne . ... — o
’ Va
Walrershea bovndary_ - .. oo oo —
.-
FOUST . o e e e et e e e e e e = = e o "
=7
Strike and ap of bEAIING oo . 2’
Strike amd dup of JURIIRG - e et
PLATE /
ROPASE . _ oo e e ===
Creeks and QUNIES . o oo —&
7o  @ccomonry report by W Soknsor oand O Bleys. Geologrsss.
S.A. DEPARTMENT OF MINES
| Cock curorgos __ lswassl | ) ' _________ Req. No. GEOLOGICAL INVESTIGA TION Approved | Fassed aies Sipeh = 40Chams. N
| DM. SMITE CREEK CAM 5/74 | Drn. —_
- - . ' Comjnled from HO. MENZ/IES l M/ Ted. £2 & 55 J22 -——
e e | S — ol e AANGAROD ISLAND S, l ' Ckd. ey 3 pe ISR
Assouiated Drawang | No. [ Amendment y Evd. Date REGIONAL GCLOLOGY Director of Mines Exd. Darc z0-72-55 | 27




il
Z1 i 9
1R R
St §
53 R N
A IR B
s i 3
i
T4
1R g
; g
Sl i,
T
3
&
2] .
2
ml T
b1 :
il
G'ﬁim-
| 9}
-
oo
§=4
g ¥
a!
3
)
]
D
N Q
LN
~ ©
wX ¥5
TN X
S X N~
SRR
L
“'ﬂ-“'i”\ )
T~
nENL Y
SEIL
» e A
R}
S NN
’g )
3 2
»

SSUIW Jo Lopeun(

pasoidy

i
passug

‘Ld3qa

FHE
! :5;
Ey
Y
| i
gs e
21 s
;
§1 t’!\ N
. 3
N
T X
/W
¢ 3y
I
i N
— )]
&
]
h, |
(..,;

Ml. il e

'v'S

SININWN dHdO

FEET oo

/00

5

/

o o0

24

[ amér/dﬂ

Carmbrian rock

covered

with  sor/

rock

cCoreres /

wr /(’:/ yor/

518

270

COAr + Thirk

&

-~
LA S

\,’"‘“ e

lrvir/ Hode Ao 3
FFP Deco

\

Trvad Aot Ho 2

N S

Cony

/00 FLEET

7o

accompany reeors

4

W sokmsorn aord C Bleys
(re0/0G/ 57,

Tria/ HoleiNo /
O 217 Deeo

/

Cambrrarmn s/ts/one. _ oo
Cambrrorn yz/aﬁfz/f/z‘ s/ore

Cambriorn mossrve Fuars/zZire

ABoroximare rock ourcrop bounavry.

Srrvke oy opp of jormnfine.
Jrral hole.. _ _ _ oo

ExXssItrng . aramond ari kol

o percusson daril sole_ .. . _

Cresk

(ﬂmé"! 2’

525

Combrraems ke

Cor e e

waittr .5‘0/'/

corereo”

wrth

s\

sorl

Piarre 2

—LLGEND —

formarion lines (inerval [0 Feer)

e e e e ——————

v . R T T e e i e e e = ———— = it At — ot — — —

(Datunm 9717 Haorbor: Boord 7 )

D T ey

A

Trras Hos- Ko F
PV Lo

-

57
Ofﬂ

/5

/

LoV erey

noth sorS

>

Lwrrzravrn  Ti/lrrm

P

PDH 7
O

AL 277 3

POH 2
784 &

Y Horrrorta/ Toroty c’.’ay
FoflrFo  owr o

POH Z

O L77 &



UaWIPUIWY

i

l

'px3

-

"ON
—--i_ .
i el

PR

310

SSONI

STIZNIN TH
V'S

Yo LY NOILITS
7K2/90707 9

L
e O s Sy
o . . + - .

LIS WHT CTSOT0

3
U T R e SR

SAMIW 40 AIN3Wi¥Vd3a

=t

> FLSS WVO 7T LIS

NOILYVI[LETINS

CONVTISI 00XFINKY

]

. Gad

N
-

'»j

~ £aA01ddy

1032341

3

- p9SSDY

71

4

——
Py

¥y oL}

IZER
U

T

i

g1
6lz-99

VS TLCIHE h
(adl

-~

| 9527 -#7 3100
& G u®,

2

|
|
)

oL 24_0_1 | Yallow Brawsr

S 703 Yorme . Cray sondstome.

Dark browsw ared o AL, 240

Jeliomw Sromsn Sere’
Ss//s or7e.

Tfova greenw oy brows
S$//PsTPome witrh busS
Sorr @ st0r e

ZZQ; Lark grey Sard

WV/CHCROKS Sha/s . Sl sordss ‘ore arrd

L
PR N
- R

Dark gray & yelow S green Sroww & purp/ich zo’
w Drow, e . £ LO
,f:‘_&/ “f’; /o o _ B - #? S//Ps e, :
’ F 7 orres. . . _ ' L .
d‘ff[ - ‘ ' % ) } ! . ) _ / . \ . . .
SendSiendiesbiatk - e TNAL e | ¥ Graamih brows - Tohryoean Ten”
, | Crey grean shals or R ok o - o p - L s— , ” , Mﬂtlﬁl S1 /5 Some . iVigrbacwad wirk
. OO | Sarwiirwl s s /Y 2rorre SR ; . | : : co : — . Safy Sorviss/oneg .
. o ‘ . : . , ; ; ——-l? S o, P — Phwy bed' S@rdsroma
cEee - S S ! L ¥ Lo : " —— . Sarelsromeg YN LI \ c €
S | ' L : -' ' T — e L— 200’
Prow o .3 i . ’ ) - [ ' ’ ‘ ’ S ™ ‘
> : ” i e nterbedyed Preers
“"v:‘{ ) ! . . ° . 1 K ' . ! : s :3"1 ' ) . e J’/"‘/M‘ ’”/me h :
- T . : | S | : - _ ) StV SorrcdarForne.
' | R el | N —_ 7
™ * ;m , , - {3 Lork blwe™ =l
Y y N ' oy S/lerg or J
s } ' %t ‘ Aara Sr/hslerre., , , . %
. ’;rl : ) ) . . _# : o ' .o . ' ‘.' ) . . . ’ , ‘ , ) . i ‘4‘ . :
N | % ; K "f ' s _ . - * # 2 ' PR
. ¢ ) *
| i * & - . T : ‘
B A * “ i “
g . R E 4
- j, g i | . *
§ ’ . o 2 ;
C * " ' - n ot d
& #‘ 5. : :
) - f o ,‘ | . . . x .
§ . 3';, A\ ‘ . ) " \ 3 » . . . ' . . .
~5 o ) v C . Lo BT E T A : ' - | |
\ ‘!*1 ) ‘ ' ‘. ‘t’*& N . f‘;' : . ] ‘_* > B - N ey W% o e : ‘J;" ‘l . : . ‘ . )
T , o - L | : /v, ‘
+ R . | % Lkorne of badly weothered rock, bowsdor % ‘
. . ¥
. ,‘ ¥ S , | | 0/0/0/"'0/\'//?7(7;6 466‘ rwee rr .501‘66' B } \
: ' ' ¥
&+ iy

I . 5¢,44£5 s //o)j/:;aﬂ/a/ oy [/ rr7¢/7
| | - Vertica/ 20 ~ o J -

. | = o

the

PLATF S

2

028) LOSUYOr Af Ag /Job/a./

7"

0
_,JJ’

s bo,
¢



	Report Book 43/100 - Geological Investigations of a Dam Site - Smith Creek - Hundred Menzies Kangaroo Island - December 1956
	Contents
	Plates


