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INTRODUCTION 

A reconnaissance inspection of the Chowilla Reservoir 
area was carried out "between 22nd and 2i+th August, 1966, to 
determine the geological conditions around the rim, particularly 
of the strata "below top water level, and the possibility of 
leakage from the reservoir into these strata. 

Mapping carried out was mainly "based on previous work 
"by geologists of the Department. 

TOPOGRAPHY 

The River Murray has a low gradient and meanders "back 
and forth across a broad, flat flood plain (Pig. 1). 

There are two forms to the "boundaries of the plain. 
.... Form I - Steep (slopes of U5° to 90°) cliffs from 

20 to 100ft. high, with either the present or an 
old river channel close to the "base of the cliff. 

.... Form II - Gentle slopes (less than 20°) rising from 
the flood plain. 

Form I gives an almost continuous exposure of the 
geological strata, but often the base of the cliff is obscured 
by talus deposits many feet thick. 

In Form II geological exposures are sparse or absent. 
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GEOLOGT 

Exposures in the cliffs are of nearly horizontal clays 
and sands. Two distinct geological units are recognized, as 
follows:-

Reducqd Level 
Prom: To: 

above ( 21:0-230) 290 Blanchetown Clay Formation. 
170 (210-230) Pari11a Sand Formation. (Mainly 

"below Pull Supply Level). 
Underlying the Pari11a Sand Formation is the Loxton 

Sand Formation which is approximately 150ft. thick, "but this* 
formation is not exposed in cliffs in the reservoir area, except 
possibly in a limited area near the dam axis on the left abutment. 

The Blanchetown Clay Formation. This consists mainly 
of a greenish, highly plastic clay in beds generally between 10ft. 
and 20ft. thick, separated by sand in beds generally between 1ft. 
and 10ft. thick. These sand interbeds usually contain more than 
10 percent of clayey fines, probably derived from the adjacent 
clay beds. The base of the Blanchetown Clay Formation is generally 
at about R.L. 210, that is about 5ft. above full supply level. 

The P^rilla Sanĉ s Formation. This has been explored 
in some detail as it is the source for granular fill for the dam 
embankment (Borrow Areas A and B). It has also been explored 
in somewhat less detail by drilling beneath the Tilmy Flat area. 
Some of the results of this work are shown in Table 1. The 
Parilla Sands are mainly uniformly graded quartz sand, containing 
generally between 5 and 15 percent of silt and clay fines. 
Although the sand in most exposures and drill holes is uniformly 
graded, there is some variation, both laterally and vertically 
in the predominant grain sizes. 
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TABLE 1 

ANALYSES OP SAMPLES PROM PARILLA SANDS FORMATION 

LOCALITY 

Q4 ̂ -P 
CO SOURCE 

C = CLIFF 
D = DRILL 

HOLE 

PREDOMINATE 
GRAIN SIZE 
(m.m.) 

PERCENTAGE 
FINES 

(< #300 
Mesh) 

Left Bank 226 D (D,H,0i*) 0.3 to 0.6 5 
near Chowilla 

(D.H.GU) Dam Axis 207 D (D.H.GU) 0.3 to 0.6 k 

200 D (D.H.Qi+) 0.3 to 0.6 1 
187 D (D.H.GU) 0.3 to 0.8 3/ 
176 D (D.H.GA+) 0.3 to 0.8 2 
169 D (D.H.QU) 0.3 to 0.6 5 
156 D (D.H.GU) 0.3 to 0.6 5 

Right Bank - 218 D (D.H.G23) 0.2 to 0.6 10.5' 
Near Chowilla 

(D.H.G23) Dam Axis 210 D (D.H.G23) 0.2 to 0.6 6 

191 D (D.H.G23) 0.2 to 1.0 3.5 

185 D (D.H.G23) 0.15 to 1.0 k.5 

175 D (D.H.G23) 0.2 to 1.0 5 

Border Cliffs 
Homestead 

205(approx.) C 
190(approx.) C 

Not tested 
Not tested 

10.U 
8.3 

Berrtbee Heme- 208 
stead 

Not tested 5.1 

Moorna Homestead 212 Not tested 12.3 

Logs of relevant drill holes are included as Appendix 
A, and results of mechanical analyses of Parilla Sand samples 
are included as Appendix B. 
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PERMEABILITY OF MATERIALS 

Tables 2 and 3, extracted from the Summary Report of 
Soil Mechanics Ltd. (Ref. 1), summarize the results of permea-
bility tests carried out so far at Chowilla Dam site. 

TABLE 2 
RESULTS OF PRELIMINARY PERMEABILITY TESTS 

Formation No. of In situ Permeability*(cm/sec) 
Testa Average Max. Min. 

Detritus (Talus) ii 5 X to-** 
Reworked Lacustrine 

(Parilla)Sand 1 ti.2 X 10~3 

In situ Lacustrine Sand 
(Parilla Sand) 9 2.0 X 10~3 3*1 x 10~3 9 x 10"^ 

Upper Estuarine Sand (Loxton Sand); 15 5.1 X 10~5 2.U x 10~2 5 x10~^ 

•Results based upon the highest recorded value for each 
individual test position:-

TABLE 3 
LATEST PERMEABILITY TESTS, PROGRESS RESULTS 

Tteet No. Co-ordinates of Formation Permeability 
Pump Well cm/sec. 

Q19 Ch.68,31 OE In sittt 9 x 1'0~3 
100,3;15H: Lacustrine Sand 

(Parilla Sand) 
R.L.125 to 1U5 

Q10 Ch.65,330B 
99, 3 W 

Ifcper Estuarine 
Sand. (Loxton Sand). 3 x 10""3 
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It can "be seen from these tables that the permeabilities 

of talus (detritus) and reworked Parilla (fioeustrine) Sands are 
generally lower than that of the undisturbed in situ Parilla Sand. 
Unfortunately only one test each was made on the talus and re-
worked Parilla Sand. However field observations of these materials 
also suggest that tbdir permeability is lower than that of in situ 
Parilla Sand. 

The permeability of 9 x 10""̂  cm/sec. for Parilla Sand 
at the Q19 site (Table 3) appears to be abnormally high. It is; 
much higher than in previous tests (Table 2). The reason for 
this is not known. All of the tests carried out so far have been 
below the water table (approx. R.L. 160) and the sands at these 
levels may be more permeable than those above R.L. 160 and thus 
exposed in cliffs. 

Parilla (Lacustrine) Sands from R.L. 200 to 225 in 
Borrow Areas A and B near the dam site, when compacted in thin 
layers in trial embankments, produced material with permeabilities 
of the order of 10""̂  cms./sec. 

RESERVOIR RIM CONDITIONS 

Table U, attached at the end of this report, gives a 
summary of conditions around the rim of the reservoir. Typical 
geological sections are shown on Pigs. 2 to 9. The location of 
the sections, and reference points used on Table 1+ are shown on 
Pig. 1. 

The information on Table 1+ is summarized further as 
follows:-

Material Forming Reservoir Rim Approx. Length 
at Full Supply Level (Miles) 

River Plats, silt and claycovered 100 
( (a) Talus blanket 25 

Cliffs l (b) Parilla Sand exposed 10 
( (c) Blanchetown Clay exposed 5 
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CONCLUSIONS 

.... Leakage through the silt- and clay-covered flood plain 
should "be small. 

•••• The talus deposits at the foot of cliffs consist of clays, 
silts and sands, reworked, heterogeneous, and periodically 
saturated, and in most places appear relatively imper-/ 
me able. 

.... These talus deposits should be increased in thickness with 
collapse of cliffs above due to saturation and to wave 
action. 

.... Cleaner sands of the Parilla Sands Formation appear per-
meable, but this permeability should decrease rapidly 
due to an increase in the percentage of fines near the 
surface. This increase would be due to (a) deposition 
of fines carried in the reservoir water during floods 
(b) deposition of fines derived from re-working of the 
surface layers of Parilla Sand, and (c) deposition of 
fines derived from eollopae of.clays above* The effectB 
(a), (b) and (c) are observed commonly in drainage wells 
and drill holes. 

cdy ^ l^co^. J /, rVC.c' 

W.R.P. Boucaut 
Assistant Senior Geologist 
ENGINWRTMP, aTCQLOGY SECTION 
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TABLE k 
CONDITIONS AT RESERVOIR RIM 

To Approx. 
Distance 
(Miles) 

Topographic 
Form 

(as above) 
Typical Section No. and Fig. No. Remarks 

A B and at jr 

B 

C 

D 

E 

F 
a 

H 

G 

B 

E 

F 

O 
H 

6 
2 

38 

3 

18 

12 

26 

15 

18 

II 

I 

II 

I 

II 
I some II 

II 

7 (Figs. 2 and 9) 

2 (Figs. 2 and U-) 

3 (Figs. 2 and 5) 

1+ (Fig. 6) 
5 (Figs. 2 and 7 
6 (Figs. 2 and 8 ) 

permeat some lateral leakage will occur. Extensive collapse of the cliffs, tinder wave action will probably occur, and should decrease leakage 
due to deposition of clay from above. 

Similar sections also occur at location J on the banks of the Lindsay 
River, in an area which will form an island in the reservoir 
(Section 1, Figs. 2 and 3). Full Supply Level is either below or 
up to 5ft. above the base of Parilla Sand exposure. 

Flood plain is blanketed with silts and clays deposited during flooda. Leakage should be small. 
Cliffs up to 30ft. high around bend in river. Full Supply level at 
top of cliffs. Blanchetown Clays exposed over whole of section, and 
side leakage should be negligible. 

Head of reservoir, south side. At Full Supply Level water does not 
extend far over the flood plain. 

Head of reservoir, north side. Cliffs up to 50ft. higlv but full 
supply level ia only up to 10ft. above base of cliff, and only 
covers talus deposits over Parilla Sands. Leakage should be small. 
Some minor collapse could occur due to undermining of the cliffs. 

Flood plain is blanketed with silts and clays deposited during floods. 
Leakage should be small. Cliffs from 20 to 100ft. high. Full Supply Level from well below to 15ft. above base of Parilla Sands exposure. 

Flood plain is blanketed with silts and clays deposited during floods. 
Leakage should be small. 
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APPENDIX A 

LOGS OP SELECTED DRILL HOLES 
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APPENDIX B 

RESULTS OP MECHANICAL ANALYSES OP 
PARILLA SANDS SAMPLES 
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PARTICLE SIZE DISTRIBUTION 
(ANALYSES CARRIED OUT BY AMDEL) 

Nominal Screen Mesh Anartupe Pflft Cumulative Weight Retained % 
-microns P989 P990 P992 5997 

i in» - - - -

150 100 91+. 1 85.1 91 .1 77.0 
75 200 94.7 89.4 91.6 86.9 
53 300 94.9 89.6 91.7 87.7 

Location of Samples:- P989 - Near Berriboe Homestead 
P990 and 992 - Near Border Cliffs 

Homestead 

P997 - Near Moorna Homestead 







SECTION^o I 

mrum... 

0£O LOGICAL SECTION 

LOG GROUP NAME AND DESCRIPTION 

% 2*3 

JQ-

Ci-* 
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— ; % 

SP 

5 i 

v' f :. 

• • vl: r . . 

GMV£L ond SfNO, red-brown. Fragments to OS ft, 

SAND wtth excess clayey Fines, Fine to medium grained. Ria. 

SAND̂ poorl̂  eroded to excess stfty" flneft. 
Partic.l?l»lze D?»tr ibvfiorT*!n sample 9l7%ScnJ 
Bands'oPSiAYSOIL . low plosticijy, grey fa 0 5ff SANDSTONE capping, tholeedonic and 
a u a r t z i t i c , &reok6 o t r o s e g r a i n s b r i t t l e , 

ferruginous. 

SAND poor Iy graded , Fine to medium groined, white To orange. 
Particle Size Distribution in sample 
34 S% Sand 51% Fines 

BAst or exposure. 33FT. 

FDR CLIFF PROFILE - ____ 
SEE DRAWING m . b B ' 7 S 7 

FIG. 3 
W € 6 E 0 L 0 « r A N D SOILS SECTIOM 

traced: R.M.C 
ru rri/ cm iWIOR CEOLOGIST 

DEPARTMENT OF MINES ~ SOUTH AUSTRALIA 
CHOWILLA PROJECT 

RESERVOIR RIM 
GEOLOGICAL SECTIOM * N? I 



DESCRIPTION ? V>' •• . ' 

GEOLOGICAL SECTION 

SECTION No 

.QLQ.NEO'Su... 

.CflRWp. ftJINA 
River Mileage. 4-71 mties. 

LOC GROUP NAME AND DESCRIPTION 

•&ZV.4 

CL 
» • • • 

1 

10-r 

SAND w i t h excess silry f ine* , r o d - b r o w n 
m twwt i» l * irUKfJit SOIL tow t o m o d V o + 1 plastic Hy 

bondy pole brown few bfack(Mn?)marfcing^ 

S r w T t o l 
bedded — 0-3 Ft. 

K i r t e n t o b f w n m s t t l t d - i h c i w i M 
{plasticity with depth. Red-brown vertical 
pond dyke* to 0-1 f t . Nunwroui vertical 
'cracks open t o • 0*1 f t . 

BASE OF EXPOSURE 18FT 
roR cuff PRonit SEE 0RAWV6 N9 bf>~/ 

m 

^ i . ^ v ; V ' 

FIG. 4 

waps. 
INC gEOtQgr AND SOILS SECTION 

.M.C 
I CHECKED 

L.v.w. CHIEF QFOLrtfflST 

DEPARTMENT OF MINES - SOOTH AUSTRALI A 
CHOWILLA PROJECT 

RESERVOIR R I M 
GEOLOGICAL SECTION N?Z 

DATE 3I-S-66 I DRAWING No 3 5 4 5 9 G+J 
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BASE OF EXPOSURE 90 FT. 

See yo/ro/o A/*s 
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Sample -
Part/c/e Size Z>*s/r/Jbufon 
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m m * 
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OLOOY AND SOILS SECTION DEPARTMENT OF MINES - SOUTH AUSTRALIA 
CWoWiLlA p r o j e c t 
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GEOLOGICAL SECTION N?4 
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