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INTRODUCTION 

The s i t e f o r the proposed Middle River Dam i s loca ted 

about 4 miles upstream from the month of Middle River , in Sec t ion 

7 9 , Hundred of Duncan, Kangaroo I s l a n d . I t i s about 30 miles e a s t 

of Kingscote , as shown on Figure 1 . 

At the s i t e i t i s proposed to bui ld a dam about 70 f e e t 

high to s tore water f o r the Kingscote - Parndana d i s t r i c t . 

F i e l d g e o l o g i c a l s tudies f o r s i t e s e l e c t i o n and f e a s i b i l -

i t y have been completed, and a d e t a i l e d report i s in progress . The 

work has included d e t a i l e d g e o l o g i c a l mapping a t the dam s i t e and 

a t p o s s i b l e quarry s i t e s , and f i v e diamond d r i l l holes put down 

along a t e n t a t i v e a x i s l i n e at the dam s i t e . 

Design Branch of Engineering and Water Supply Department 

are preparing prel iminary est imates f o r p r e - s t r e s s e d g r a v i t y , ear th 

and rock f i l l , and faced rock f i l l dams a t the s i t e . Mr. R. Good, 

Designing Engineer, Dams, has requested a summary of the r e s u l t s 

o f the g e o l o g i c a l s t u d i e s , f o r use in preparation of the comparative 

es t imates f o r the three a l t e r n a t i v e schemes. The foundation 

requirements f o r each of these types of s t ructure have been d i s -

cussed with Mr. Good. 

This report summarises the main r e s u l t s and conclusions 

reached. The d e t a i l e d f a c t u a l data upon which the conclusions are 

based w i l l be in the main d e t a i l e d r e p o r t . 

DAM SITE GEOLOGY 

Quality of Foundation Rock 

The s i t e i s in massive quar tz i t e or greywacke, which i s a 



compact,, durable, r o c k f o f very high strength and e l a s t i c 

modulus. There are several near ly v e r t i c a l planar zones up to 

2 f t . th ick in which the rock i s t h i n l y bedded and f i s s i l e . I t 

i s considered that when confined, t h i s rock would not be apprec-

iab ly weaker than the massive rock. 

Qual i ty of Foundation Rock Mass 

The rock mass i s i n t e r s e c t e d by three s e t s of j o i n t s 

( F i g . 2) which tend t o divide i t i n t o blocks of approximately 

rhomboidal shape. Near the surface the rock i t s e l f i s p a r t l y 

weathered, and in addit ion the j o i n t s have opened up as a r e s u l t 

of weathering and become p a r t l y f i l l e d with s o f t m a t e r i a l s 

including weathered rock, c l a y , organic s o i l , and roots of vege t -

a t i o n . Below the red l i n e on Figure 2 , the major i ty of j o i n t s 

are t i g h t l y c losed, in many cases cemented by strong m a t e r i a l 

such as quartz and c a l c i t e . 

Near-horizontal j o i n t s occur a t i n t e r v a l s of 1 to 5 

f e e t in the r e l a t i v e l y steep r i g h t abutment, and together with 

j o i n t s dipping about 50° downslope, appear to have allowed 

mechanical loosening of the rock mass to depths of 15 to 20 f e e t 

below s u r f a c e . On the r ight bank the red l i n e on Figure 2 does 

not go beneath the l i m i t of mechanical loosening as indica ted by 

the e x p l o r a t i o n j i t i s however below the l e v e l s of the l a s t 

s o i l or c lay f i l l e d j o i n t s recorded, and i t i s considered t h a t 

the m a t e r i a l below can be consol idated by cement grout ing. The 

stepped shape of the l i n e i s in part diagrammatic - i t i s 

intended to show the shape which can tend to form on excavation 

with the e x i s t i n g n a t u r a l j o i n t p a t t e r n . 

No wide zones of sheared or crushed rock were loca ted 

in thie explora t ion . I t i s poss ib le that some-re la t ive ly narrow 

zones of such mater ia l occur in the areas between the 

exploratory h o l e s . 

A s teeply dipping zone of weathered rock exposed in the 

trench on the l e f t bank was i n t e r s e c t e d in the uppermost 10 to 

15 f e e t of Hole U. I t appears to be a l o c a l i s e d zone about 10 
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f e e t wide in which j o i n t s are spaced 0 . 5 f e e t or l e s s , with the 

r e s u l t that the e f f e c t s of mechanical and chemical weathering 

probably extend l o c a l l y deeper than in the average rock. 

Permeabi l i ty of Foundation 

A l l of the holes were t e s t e d f o r permeabi l i ty by the 

s i n g l e packer method. Except in Hole 1 a t the top of the r i g h t 

abutment, 10 and 2 0 - f e e t s e c t i o n s of the rock below the main 

weathered zone were almost water t ight when t e s t e d a t pressures 

of up to 40 l b s . / s q . i n . 

Slope S t a b i l i t y 

There are no signs of ancient or recent slope 

i n s t a b i l i t y in the dam s i t e a r e a . 

The o r i e n t a t i o n of j o i n t s on the r i g h t abutment 
v 

favours s l i d i n g of rhomboidal blocks during excavat ion, but with 

cut t ing depths of l e s s than 20 f e e t t h i s should not c r e a t e 

ser ious problems. 

NOTES ON GEOLOGICAL FEATURES AFFECTING THE ALTERNATIVE 
TYPES OF STRUCTURES 

The fol lowing notes have been prepared a f t e r discussion 

of the engineering requirements with o f f i c e r s of Engineering and 

Water Supply Department. 

Concrete Gravity Dam ( P r e - s t r e s s e d ) 

Foundation 

The red l i n e on Figure 2 i s a suggested excavation 

depth f o r t h i s type of s t r u c t u r e , based on the r e s u l t s of the 

f i v e diamond d r i l l holes and permeabi l i ty t e s t s . Except f o r the 

uppermost p a r t , above about R .L . 590 on both abutments, the rock 

below t h i s l i n e i s assumed t o be mainly f r e s h , in general t i g h t l y 

j o i n t e d , and to contain no seams or zones of weak mater ia l l i a b l e 

to consol idate under load or f a i l by s l i d i n g . On the r i g h t bank 

the rock below the l i n e probably contains some p a r t l y open 

j o i n t s but i t i s considered that t h i s rock can be consol idated 

by cement grout ing. The red l i n e i s genera l ly several f e e t 
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below the main weathered zone, to allow the s t ructure to "be 

keyed i n t o s u i t a b l y sound rock. 

D r i l l i n g of Holes f o r Anchors 

D r i l l i n g of the v e r t i c a l holes f o r p r e - s t r e s s cables 

may require a c a r e f u l approach because of the very hard and ab-

r a s i v e nature of the q u a r t z i t e , and the presence of severa l near-

v e r t i c a l zones of s o f t e r , f i s s i l e rock . Two p o s s i b l e problems 

are recognised; 

s l i g h t de fec t ions of the holes from v e r t i c a l . 

I t i s be l ieved that there i s more chance of d e f l e c t i o n with 

percussion d r i l l i n g than diamond d r i l l i n g , and f u r t h e r , that 

there i s more chance of d e f l e c t i o n with a s o l i d (non-coring) 

diamond b i t , than with a coring b i t . In any case , i f exact 

v e r t i c a l i t y of holes i s c r i t i c a l , i t may be advisable to l o c a t e 

holes away from the contacts between- massive and f i s s i l e rock . 

high diamond usage i f diamond d r i l l i n g i s used. 

During the exploratory diamond d r i l l i n g a t the s i t e , b i t s 

usua l ly became pol ished a f t e r s e v e r a l f e e t only of d r i l l i n g . 

Once pol ished t h e i r penetrat ion r a t e became very slow and i t was 

not economical to use them f u r t h e r a t t h i s s i t e . The fol lowing 

f i g u r e s show diamond usage and costs f o r the exploratory 

d r i l l i n g . 

T o t a l depth d r i l l e d 2k3 f e e t 
I n i t i a l Diamond Cost £11+03 
Diamond Loss (usage) £551 
Percentage Diamond Loss 39*3% 
Diamond cos t per f o o t £2-5 -U. 

I t i s considered that the use of a so lub le o i l 

l u b r i c a n t in the d r i l l i n g water may increase penetra t ion r a t e s 

and reduce diamond usage in t h i s type of rock. 

Spil lway 

The rock in the stream bed downstream from the 

proposed s t ructure i s of s u f f i c i e n t q u a l i t y that no p r o t e c t i v e 

measures should be required. I t i s a l so considered l i k e l y that 

very l i t t l e p r o t e c t i v e work would be required i f a channel 
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spil lway was constructed on the l e f t "bank, as indicated on 

Fig-are 2^ 

Coarse Aggregate Sources 

Quartzi te which appears s u i t a b l e f o r crushing f o r 

coarse aggregate i s exposed in a 30 to 50 f o o t high f a c e about 

£ mile downstream from the s i t e ( F i g . 3 ) . The rock i s g e n e r a l l y 

massive or poorly bedded, and except in some l o c a l i s e d t h i n l y 

bedded zones, should provide coarse aggregate up to three inches 

in s i z e . 

Prel iminary est imates on the b a s i s of the surface 

g e o l o g i c a l mapping and sketch s e c t i o n s on Figure indica te 

that a t l e a s t 10 ,000 c . yds. of mater ia l could be obtained from 

t h i s source . 

The Bay of Shoals Quarry a t Kingscote ( F i g . 1) i s in 

sheared columnar b a s a l t . The rock i s divided into thin p l a t y 

fragments separated by l imonite or s o i l - c o a t e d j o i n t s . A t y p i c a l 

fragment would be 5 x k x f inch. The rock in the core of each 

fragment i s genera l ly f r e s h , and adjacent t o the j o i n t f a c e s i t 

i s s l i g h t l y , and in some cases moderately -weathered. I t i s 

understood that the rock i s crushed and used f o r f inch 

aggregate. However, i t i s considered u n l i k e l y that any l a r g e r 

s i z e than f inch could be obtained from t h i s source. 

F ine Aggregate Sources 

Natural sand i s worked i n t e r m i t t e n t l y f o r f i n e 

aggregate a t the MacGillivray p i t about 12 miles south-eas t of 

Kingscote ( F i g . 1 ) . The sand occurs in one of a s e r i e s of 

elongated dunes. The depth of usable mater ia l appears t o range 

from U to 6 f e e t and i t i s considered l i k e l y that the quanti ty 

required (approx. 4000 c . y d s . ) could be obtained from t h i s 

source. 

Quartzi te from the proposed quarry s i t e downstream 

from Middle River Dam may when crushed produce f i n e aggregate 

s u i t a b l e f o r use in concre te , e i t h e r a lone, or e l s e blended with 
i 

n a t u r a l sand. 



Small a l l u v i a l t e r r a c e s in the lower reaches of Middle 

River are underlain mostly "by s i l t s with some f i n e sandy s i l t s 

r i c h In organic m a t e r i a l . I t i s considered -that these deposi ts 

contain no mater ia l s u i t a b l e f o r use as concrete aggregate . 

Earth and R o c k f i l l Dam 

Foundation 

I t i s considered t h a t the impervious core zone of such 

a dam could be founded in a trench excavated down to a l i t t l e 

above the red l i n e on Figure 2 . On the l e f t bank t h i s could be 

3 to U f e e t above the l i n e , and on the r i g h t bank almost 6 f e e t 

above. The requirement assumed i s that the rock a t these l e v e l s 

w i l l be s u f f i c i e n t l y compact, or can be made s u f f i c i e n t l y compact 

by l o c a l dental treatment, to ensure that f i n e mater ia l from the 

core cannot be c a r r i e d by p e r c o l a t i n g water into open j o i n t s or 

voids in the foundation. I t i s a l s o assumed that a grout 

curtain, w i l l have to be constructed from a l i n e of holes loca ted 

roughly in the centre of the t rench . 

The f i l t e r zone should require a shallower excavation 

than the impervious core , and a s u i t a b l e foundation f o r the 

r o c k f i l l w i l l probably be found in most p laces within a f o o t 

of the n a t u r a l s u r f a c e . I t i s assumed that only the vegetat ion 

and organic t o p s o i l w i l l need to be removed before placement 

of the r o c k f i l l . 

R o c k f i l l Sources 

I t i s considered that adequate q u a n t i t i e s of s u i t a b l e 

q u a r t z i t e e x i s t along the s ides of Middle River gorge, within 

•g- mile of the dam s i t e . An extension of proposed concrete 

aggregate quarry, shown in Figure 3> may prove to be b e s t 

source. 

F i l t e r Mater ia l Sources 

I t i s assumed that e i t h e r crushed q u a r t z i t e from the 

dam s i t e a r e a , or crushed b a s a l t from the Bay of Shoals quarry 

near Kingscote,-would prove s u i t a b l e f o r use as f i l t e r m a t e r i a l . 

No natura l grave l deposit s u i t a b l e f o r considerat ion as a f i l t e r 



source has "been l o c a t e d . 

Impervious Gore Mater ia l Sources 

Completely weathered and l a t e r i t i z e d bedrock has been 

proven to depths of up to h-0 f e e t beneath the plateau surface 

about 2 miles from the s i t e . This weathered rock c o n s i s t s of 

s i l t y and sandy c lays genera l ly of low p l a s t i c i t y , often conta in -

ing l a t e r i t e gravel in the uppermost 5 f e e t . I t i s considered 

that t h i s weathered rock would probably prove s u i t a b l e f o r use 

as core m a t e r i a l , and that deposi ts of s i m i l a r mater ia l should 

be found within 1 mile of the s i t e . The groundwater t a b l e of ten 

l i e s c lose (within 10 to 15 f e e t ) to the ground surface in t h i s 

area , and so i t may be necessary to obtain the mater ia l from very 

shallow depths. 

Spil lway 

I t i s assumed that a channel spil lway would be con-

s t ruc ted on the l e f t bank. The r e s u l t s of d r i l l i n g suggest that 

t h i s should be in p a r t l y weathered q u a r t z i t e f o r the f i r s t U to 

5 f e e t below.the sur face , and mainly f r e s h rock, with l o c a l i z e d 

weathered seams and zones, below that depth. Much of the 

mater ia l excavated should be usable as r o c k f i l l , and i t should 

be p o s s i b l e to leave the channel l a r g e l y unl ined. 

Faced R o c k f i l l Dam 

Foundation 

I t i s assumed that t h i s type of s t r u c t u r e would 

require a c u t - o f f trench a t the upstream t o e , excavated down to 

rock which can be rendered impervious by cement grouting. At 

t h i s i n i t i a l stage i t could be assumed that the depths required 

would be 2 or 3 f e e t l e s s than those f o r the grav i ty dam 

foundation, i . e . 2 or 3 f e e t above the red l i n e on Figure 2 . 

The r o c k f i l l foundation requirements would be the 
I 

same as f o r the earth and r o c k f i l l s t r u c t u r e , and i t i s consid-

ered that a s u i t a b l e foundation w i l l probably be found within 

1 f o o t of the n a t u r a l surface In most p l a c e s . 



R o c k f i l l Sources 

These w i l l "be l o c a l q u a r t z i t e , the same as f o r rock-x 

f i l l f o r an earth and. r o c k f i l l s t r u c t u r e , described, above. 

Spil lway 

A channel spillway loca ted on the l e f t bank, would be 

mainly in rock which could be used as r o c k f i l l , and i t i s 

considered l i k e l y that the channel could be l a r g e l y unl ined. 

1 
D. H. Stapledon 

Senior Geologist 

j} . K o U i j ^ , ' ' 
S . Robson 
Geologist 

ENGINEERING & SOILS GEOLOGY 
DHS&SR/AGK SECTION 
8/12/eu 



Jt»' I 
f t * 

Hi. w > tH® 

DEPARTMENT OF MINES — SOUTH AUSTRALIA 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT M I D D L E R I V E R D A M COORDINATES 

Hole No. I 

FEATURE F O U N D A T I O N HUNDRED 

L O C A T I O M J P P E R R I G H T A B U T M E N T S E C T I O N 

R L 5 9 8 FT 
D U N C A N D I R E C T I O N 2 6 7 . # 

A N G L E F R O M HORIZONTAL . 4 5 . . . " 

D»orpe Ol WMthsrlno 
Shown in Core 

DESCRIPTION 

Topsod 
qu/krtz/ts 
S/y to /tiy 

Htifh 
M/C4C£0dS 
77///VIK 
3SA0E0 
ZOA/FS 

SHTAOT 

core//? 02 
to OS ft 
/engt/?s 

HO 
COAE 

CJV Gr&y sands/one 
HW »"//? a/art brown 

phy/F/e Jbands Ho 
COA£ cry 

/t>i 

* » 
L L 
U 
is* § 

A/O 

I N 

II 

B/t/is/t- grey fine 
sandsfone /r7ter-

HHCjteo&ed /y/t/r <dar* 
yrey we// /a/n/< 
gnct/tvarcke tvith s/on?p 
Aedd/'no 6e/o* & __ * A/O _ 580 

- COA£ -t 
HtV 

Sty 
M/V 

SW — to — 
MJV 
s « = M ty Vvgrgry quart* 

a/ony 6edd/ny /n y/aces 

STRUCTURES 
Joints, Veins. Seams 
Faults, Crushed Zones 

Serena/ /rreyv/arjoints 
95 so// and ///7?on/fe coated 

d/p £>&* or? core 

Bea/d/ny c//ps SO*to &O* 
or? core 

dcvr?/jj near /?or/xonta/ 
'/tt? up to o 0/ Ft c/ay 
<& decompose d roots. 

100 Joints near /lor/zonta/ 
rooghj //mon/te coarA&c/ 

fOWf END OF H0L£ Z 

Jo/nts, near for/zonta/ 
'*///? opto O 02 Ft c/ay 
o/na/ decomposed roots, 
//mon/te coarted, roug/t? 

do/nts, near t?orrzonta/ 
tv/t/? up to o o/Ft c/ay f 
//n?oni/e coa//r?ys, rouy/r 

do/nt d/pp//?y 2S'on core 
' c/ay yeneer, //n?on/te 
^coated 
do/nts, near yert/cc/ £ 
t?or/jconta/, c/ay a/no/ 
//mon/te cocrr/ng/s • 

Drill No. 7 
T y p e E/OOO 
Driller TBr/yys 
Com me need 6 ^Jo/y 6 4 

Completed /QTHJu/</'64 

E X P L A N A T I O N 

FA -Fresh 
5W S/tghf/y nx?a//?ered 
MW-Moderate/y weatt?ereof 
H(V-///?My tveart/fenfd 

wr« WATER PRESSURE TEST 
l ^ va ' GALLONS P f « MINUTE LOSS I 5 10 ' J I » L 1:. I 

N * 
A/or 

TFSTFD 

y 30 

hV20 

Y\ 
/romp 

ca/oae/fy 

-/0 

WATER LEVEL 'DAT E 
Logged 
Sheet No. 
Drawn 
Checked 
Submitted 

5 Aobsor? 
I 

5 A06s or? 

Vert. Scale/ '/# 

Sheet / «>• / 
53775 

/ . / 
290 7 60 W 3 6 



DEPARTMENT OF MINES — SOUTH AUSTRALIA 

GEOLOGICAL LOG OF DRILL HOLE 
PROJECT M I D D L E R I V E R D A M COORDINATES 
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