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ABSTRACT. 

L u c i n d a l e T e s t Hole No .1 was d r i l l e d 
t o t o s t t h e y i e l d and s a l i n i t y of t h e 
Knight Group p r e s s u r e a q u i f e r . A s u p p l y 
o f 18 l i t r e s / s e c w i t h a s a l i n i t y of 1129 
mg/1 w a s , o b t a i n e d . A t r a n s m i s s i v i t y o f 
4 2 m e t r e V d a y / m e t r e was c a l c u l a t e d f o r a 
"bore p e n e t r a t i n g 60% o f t h e Knight Group 
a q u i f e r . The s p e c i f i c c a p a c i t y of t h e 
bore was 0 . 7 l i t r e s / s e c / m e t r e . Due t o 
i n c o r r e c t s i t i n g , t h e bore was n o t d e v e l o p e d 
f o r t h e town w a t e r s u p p l y and i s now used 
f o r o b s e r v a t i o n p u r p o s e s . Water l e v e l s o f 
t h e Knight Group a q u i f e r r e c o r d e d from F e b-
r u a r y 1971 t o May 1974 show a s e a s o n a l f l u c -
t u a t i o n o f two m e t r e s due t o r e c h a r g e e f f e c t s 
a t the i n t a k e a r e a . 

'.. , , INTRODUCTION . . . 

: - F o l l o w i n g a r e q u e s t from t h e E. & W.S. Department , 

a t e s t bore was d r i l l e d n e a r L u c i n d a l e w i t h t h e i n t e n t i o n of 

a s c e r t a i n i n g t h e s a l i n i t y and y i e l d o f t h e Knight Group 

a q u i f e r . The Gsnbier L imestone a q u i f e r was c o n s i d e r e d u n s u i t -

albfte f o r a town w a t e r s u p p l y due t o p o l l u t i o n from underground 



d r a i n a g e and "because o f i t s h i g h s a l i n i t y ( a b o u t 2. 400 m g / l ) . 

D r i l l i n g commenced i n l a t e r 1 % 8 u s i n g a c a b l e t o o l 

r i g . / ' T h e bore e n t e r e d t h e Knight Group a t 67m w i t h t h e o v e r -

l y i n g Gambier Limestone a q u i f e r b e i n g c a s e d o f f . "he f i n a l 

depth o f t h e bore was 125m. 

In e a r l y 1969» t h e bore was pumped f o r deve lopment 

( f o r 86 h o u r s ) u s i n g a 6 i n c h 12 s t a g e t e s t puinp s e t a t 55®* 

The aim of t h i s r e p o r t i s t o a n a l y s e t h e pumping 

t e s t performed on t h e bore and a s s e s s the c a p a b i l i t i e s o f t h e 

a q u i f e r . 

HYDROGEOLOGY 

The g e n e r a l i z e d s t r a t i g r a p h y i n t h e L u c i n d a l e area 

i s a s f o l l o w s ^ , - 'Jftie B r i d g e w a t e r Formation o v e r l y i n g Gambier 

Limestone which i n t ur n o v e r l i e s t h e Knight Group. 

The s t randed c o a s t l i n e s o f t h e B r i d g e w a t e r Formation 

form a s e r i e s o f n o r t h w e s t t r e n d i n g r a n g e s about 15m i n h e i g h t . 

I t i s o f P l e i s t o c e n e age and c o n s i s t s o f a f i n e t o medium 

g r a i n e d c a l c a r e o u s brown sand , u s u a l l y w e l l s o r t e d w i t h s e v e r a l 

c o n s o l i d a t e d bands about 3m t h i c k which c o n t a i n groundv?ater i n 

l i m i t e d and v a r i a b l e s u p p l i e s . 

The u n o o n f i n e d Gambier Limestone a q u i f e r o f O l i g o c e n e 

age c o n s i s t s m a i n l y o f a mar ly b r y o z o a l c a l c a r e n i t e which i n 

t h e v i c i n i t y o f L u c i n d a l e i s about 80m t h i c k . Due t o t h e c a v -

e r n o u s n a t u r e of t h e a q u i f e r , i t i s e a s i l y p o l l u t e d l o c a l l y by 

s u b s u r f a c e d r a i n a g e , and hence i s u n s u i t a b l e f o r a town water 

s u p p l y . ' ' I' - ': 

C o n s e q u e n t l y t h e p r e s s u r e w a t e r o f t h e u n d e r l y i n g 

Knight Group, o f Eocene age was p r e f e r r e d , a s i t was c o n -

s i d e r e d t o c o n t a i n u n p o l l u t e d water o f l ower s a l i n i t y . The 

Knight Group c o n t a i n s l i g n i t i c c l a y s , sands and g r a v e l s , w i t h 



t h e sands and g r a v e l s f orming t h e b e t t e r a q u i f e r s . 

. The 'bore p e n e t r a t e d 30m of B r i d g e w a t e r Format ion 

w i t h w a t e r o f s a l i A i t y 2230 mg/1 b e i n g c u t i n a c o n s o l i d a t e d 

band a t a depth of 17m. U n d e r l y i n g , t h i s , 37^ o f Gambier Lime-

s t o n e was i n t e r s e c t e d wi th v.-ater c u t a t a depth of 37m from 

t h e s u r f a c e w i t h a s a l i n i t y o f 2640 mg/1 . T h i s s u g g e s t s t h a t 

t h e Gambier Limestone i s p a r t l y c o n f i n e d i n t h i s a r e a . The 

bore then p e n e t r a t e d t h e Knight Group a t 67m. A'aters c u t a t 

89m had a s a l i n i t y o f 2570 mg/1 . However, d e e p e r i n t h e Knight 

Group a q u i f e r t h e s a l i n i t y improved t o 1394 m g / 1 . a t 119m and 

1129 mg/1 a t 121m a f t e r pumping, b u t i n c r e a s e d t o 1570 a t 125m. 

C o n s e q u e n t l y t h e b e s t w a t e r b e a r i n g sands were d e v e l o p e d between 

114m and W.Gty. 

; , The p r e l i m i n a r y l o g o f p e r c u s s i o n s l u d g e s ('/•..H. Norton) 

i s p r e s e n t e d i n Appendix A. D e t a i l e d p a l a e o n t o l o g i c a l exam-

i n a t i o n i s y e t t o be c a r r i e d o u t . Appendix B c o n t a i n s f u l l 

a n a l y s e s f o r t h e d e e p e r Knight Group w a t e r s . 

: CONSTRUCTION DETAILS 

.. D r i l l i n g commenced on t h e 17 th O c t o b e r , 1968 and 

was completed by t h e 2 1 s t February , 1969 • I n i t i a l l y , a 10 i n c h 

h o l e was d r i l l e d t o 86m and t h e c a s i n g shoe cemented a t t h a t 

depth u s i n g t h e dump b a i l e r method. The cement p l u g was d r i l l e d 

out and t h e | i o l e ex tended t o 87«5ra w i t h 8 i n c h c a s i n g p r e s s u r e 

cemented t o s u r f a c e . The bore was then ex tended t o 124m and 

6 i n c h c a s i n g i n s t a l l e d . 

. , v ' Water b e a r i n g :;ands were c u t a t 89m and sand samples 

were taken e v e r y 0.6m f o r s a n d s c r e e n a n a l y s e s . As t h e sands 

were under c o n s i d e r a b l e p r e n s u r e arid were h e a v i n g up t o 30m 

i n s i d e t h e c a s i n g i t was n e c e s s a r y t o keep t h e h o l e f u l l o f 

d r i l l i n g mud. 



At 125m t h e d r i l l i n g mud was b a i l e d out and w a t e r 

samples taken f o r a n a l y s i s . On r e c e i v i n g t h e a n a l y s i s r e s u l t s , 

t h e bore was b a c k f i l l e d t o 120m w i t h rock f i l l . Cas ing ( 5 i n c h ) 

was i n s e r t e d from 78m t o 114m w i t h a 5 i n c h "Surescreen" s t a i n -

l e s s s t e e l s a n d s c r e e n w i t h . 0 4 5 i n . a p e r t u r e s e t from 114m t o 

120m. The 6 i n c h c a s i n g was then removed from t h e bore and. a 

s t a i n l e s s s t e e l bunded rubber s e a l was i n s e r t e d . b o t w e e n t h e 

5 i n c h and 8 i n c h c a s i n g s a t 78m. s u m m a r v o f the bore c o n -

s t r u c t i o n i s shown d i a g r e m m . i t i c a l l y i n F i g . 2 . 

, . : D E V E L o n m ^ T p r o c e d u r e s 

The d r i l l i n g mud was c l e a n e d out and t h e bore surged 

and b a i l e d t o d e v e l o p t h e s c r e e n . A S i n c h 12 s tage ,pump was 

i n s t a l l e d a t 35® and t h e bore pumped a t approximate ly 10 l i t r e s / 

s e c ( 8 000 g a l s / h r ) f o r f o u r h o u r s . However, sand g r a i n s c o a r s e r 

than t h e s c r e e n a p e r t u r e were d i s c h a r g e d by t h e pump i n d i c a t i n g 

t h a t t h e s e a l between t h e 5 i n c h and 8 i n c h c a s i n g s was i n e f f e c -

t i v e . A l e a d p a c k e r t y p e s e a l was c o n s e q u e n t l y i n s t a l l e d . 

The bore was the n pumped and d e v e l o p e d f o r 86 hours 

due t o d i f f i c u l t i e s w i t h b l o w i n g s a n d s . The pumping r a t e com-

menced a t a p p r o x i m a t e l y 10 l i t r e s / s e e ( 8 000 g a l s / h r ) r i s i n g 

t o 18 l i t r e s / s e c ( 1 4 400 g a l s / h r ) . The bore was v e r y s low t o 

d e v e l o p w i t h t h e viater c o n t a i n i n g much l i g n i t i c m a t e r i a l which 

c l e a r e d on c o m p l e t i o n o f pumping. However, i f pumping was 

s topped f o r 10 m i n u t e s and t h e n r e s t a r t e d , l i g n i t i c m a t e r i a l 

and some sand d i s c o l o u r e d t h e water f o r up t o 45 m i n u t e s . At 

a reduced r a t e o f 10 - 1 2 , 5 l i t r e s / s e c ( 8 000 - 10 0 0 0 g a l s / h r ) , 

t h e w a t e r c l e a r e d i m m e d i a t e l y . The bore v;as n o t d e v e l o p e d 

f u r t h e r . 

' At t h i s s t a g e ife was d i s c o v e r e d t h a t t h e bore was 

n o t d r i l l e d a t t h e s p e c i f i e d l o c a t i o n , which was c l o s e r t o 



L u c i n d a l e . The then S e n i o r G e o l o g i s t o f t h e Hydrogeo logy 

S e c t i o n , C. B l e y s , recommended t h a t t h e bore he r e t a i n e d f o r 
• .. i , _ . 

o b s e r v a t i o n p u r p o s e s and.a s u p p l y h o l e be d r i l l e d c l o s e r t o 

town t o d e c r e a s e t h e c o s t o f l a y i n g a p i p e l i n e . At p r e s e n t 

i t i s equipped w i t h a ^ v e r t i c a l drum w a t e r ; l e v e l r e c o r d e r 

t o m P n i t o r w a t e r l e v e l s i n t h e p r e s s u r e a q u i f e r . R e s u l t s 

f o r per iod February 1971 t o May 1974 are shown i n F i g . 4 and 

d i s c u s s e d l a t e r i n t h i s r e p o r t . 

SCREEN SIZE ANALYSIS 

The g r a i n a n a l y s e s f o r t h e d e v e l o p e d i n t e r v a l from 

114 t o 120m ( 3 7 4 t o 394 f t ) are shown i n Appendix C. A n a l y s e s 

f o r t h e i n t e r v a l from 100 t o 114m are c o n t a i n e d i n t h e bore 

f o l d e r ( F o l d e r 2 1 7 / 6 9 ) . Samples were taken ©Very 2 f t ( 0 . 6 m ) . 

Johnson ( 1 9 6 6 ) recommends t h a t f o r a homogeneous 

f o r m a t i o n o f f i n e rand, t h e s l o t s i z e should r e t a i n 40?^ t o 50% 

of t h e a q u i f e r m a t e r i a l - p r e f e r a b l y 50% i f t h e r e i s some doubt 

as t o t h e r e l i a b i l i t y o f t h e s a m p l e s . 

The s c r e e n a p e r t u r e s e l e c t e d and i n s t a l l e d was 0 . 0 4 5 i n . 

On t h e b a s i s o f t h e sand a n a l y s t s , t h e amount o f a q u i f e r m a t e r i a l 

r e t a i n e d f o r each i n t e r v a l i s a s t a b u l a t e d b e l o w . 

INTERVAL ( f t ) % RETAINED 
374 - 376 34 
376 - 378 58 

.. 378 - 380 \ 4 4 
; 380 - 382 : V ; 48 

•;•'•• 382 - 384' . : 51 
. : ; .,/••. • 384 - 386 Y ' 65 ; 

386 - 388 . - 48 
' , 388 - 390 44 

; - 390 - 392 , 6 3 
392 - 394 53 

As can be s e e n from t h e above r e s u l t s , the s e l e c t i o n 

o f t h e s c r e e n a p e r t u r e was q u i t e a c c e p t a b l e . 
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'•':• V AQUIFER DATA 

. T h e r e s u l t s of t h e puraping d u r i n g deve lopment are 

summarized i n Table 1 . A computer programme de ve lope d by 

F . Kal f and K, Tan ( 1 9 7 3 ) c a l c u l a t e s t r a n s m i s s i v i t y i n I m p e r i a l 

u n i t s from one drawdown measurement u t i l i z i n g a method d e v i s e d 

by Ogden ( 1 9 6 5 ) . 

From t h e T h e i s e q u a t i o n : 
; g B 1 1 4 . 6 Q w(u) 

T • ' ( 1 ) 

where s 3 drawdown i n f e e t 

- Q = pumping r a t e i n g a l l s / m i n • • 

T = t r a n s m i s s i v i t y i n g a l l s / d a y / f t 

\ W(u) = w e l l - f u n t t l o n or e x p o n e n t i a l i n t e g r a l g i v e n and 

by 
- u 

du 

where u 1 . 5 6 r s 

Tt „ ( 2 ) 

r «= e f f e c t i v e r a d i u s of t h e bore in f e e t 

3 «= s t o r a g e c o e f f i c i e n t 

T e t r a n s m i s s i v i t y i n g a l l s / d a y / f t 

t » pumping p e r i o d i n days 

Equat ing e q u a t i o n s ( 1 ) end ( 2 ) , 

uW(u) 1 . 5 6 r S a 

1 1 4 . 6 Q t ; ( 3 ) : 

T h i s programne e v a l u a t e s uVv(u) by s u b s t i t u t i n g v a l u e s 

f o r r , S9 Q and t and an e s t i m a t e d v a l u e o f S i n e q u a t i o n ( 3 ) 

and c a l c u l a t i n g a v a l u e of u which i s s u b s t i t u t e d i n e q u a t i o n ( 2 ) 

t o d e t e r m i n e T. 

I 



TABLE 1 

PUMPING LEVEL. RATE " ' TIME DRAWDOWN . TRAIJSMISSIVITY 
( m e t r e s ) ( l i t r e s / s e c ) ( h o u r s ) ( m e t r e s ) ( m e t r e s * / day / m e t r e ) 

2 1 . 3 10 - -v: 7 8 . 8 7 5 . 5 

33.1 • 1 2 . 5 1 0 2 0 . 7 3 8 . 9 

3 0 . 8 : ' v. 12.5 1 0 1 8 . 3 4 4 . 9 

2 9 . 9 • 12.5 . 1 0 1 7 . 4 4 7 . 5 

3 7 . 8 1 6 . 5 1 0 2 5 . 3 4 1 . 8 

4 0 . 2 1 7 . 5 5 2 7 . 7 3 7 . 5 

where r 0 2 . 5 i n s . 

and B = 10"^ ( v a l u e de termined f o r t h e upper Knight Group 

a q u i f e r a t Mount Gambier by V a l e n t i n e and Waterhouse , 1 9 7 4 ) . 

Apart from t h e f i r s t v a l u e , t h e t r a n s m i t s i v i t y vflues 

are q u i t e c o n s i s t e n t w i t h an average o f 42 m e t r e s / d a y / m e t r e . 

Due t o t u r b u l e n t head l o s s , t h e t r a n s m i s s i v i t y appears t o d e c r e a s e 

( w i t h i n c r e a s i n g pumping r a t e ) . ' 

The s p e c i f i c c a p a c i t y o f t h e b o r e , c a l c u l a t e d by Q/s 

(where Q i s t h e pumping r a t e and s , t h e draiwdown) was 0 . 7 l i t r e s / 

s e c / m e t r e f o r 10 hours pumping a t 1 6 . 5 l i t r e s / s e c d u r i n g ; t h e 

l a t e r deve lopment s t a g e s . 

; KNIGHT GROUP WATER I£VEL3 

Examinat ion of t h e w a t e r l e v e l s f o r t h e Knight Group 

(shown i n F i g . 4 ) be tween .February 1971 and Kay 1974 show a 

marked s e a s o n a l v a r i a t i o n . The l o w e s t l e v e l s are s e e n i n A p r i l 

and t h e h i g h e s t i n September-October w i t h am ampl i tude o f 

a p p r o x i m a t e l y two m e t r e s . T h i s c o u l d r e f l e c t t h e e f f e c t s of 

r e c h a r g e a n d / o r w i t h d r a w a l s from t h e a q u i f e r . The o n l y b o r e s 

p e n e t r a t i n g t h e Knight Group w i t h i n 15 km are t h e L u c i n d a l e 

Town Supply b o r e s 3 km t o t h e s o u t h w e s t . Pumping was commenced 

i n February 1973 and a l t h o u g h a c o r r e l a t i o n e x i s t s between 

pumping r a t e and w a t e r l e v e l a s shown i n F i g . 4 , t h e f a c t t h a t 

t h e w a t e r l e v e l v a r i a t i o n s occurred b e f o r e pumping s t a r t e d 



j3uggests t h a t t h i s agreement i s c o i n c i d e n t a l . The e f f e c t of 

o v e r 100 i r r i g a t i o n b o r e s 2 0 - 4 0 km t o t h e - w e s t i s c o n s i d e r e d 

i n s i g n i f i c a n t c o n s i d e r i n g the f a c t t h a t t h e -Knight Group 

t h i c k e n s t o about 300 m i n t h a t d i r e c t i o n . The r e s u l t i n g 

d i s tance-drawdown r e l a t i o n s h i p s are such t h a t any e f f e c t v^ould 

riot be measurable a t L u c i n d a l e . 

Based on groundwater r e c h a r g e s t u d i e s and h y d r o -

c h e m i c a l i n v e s t i g a t i o n s , i ' l o e g e l ( 1 9 7 ? ) s t a t e s t h a t t h e main 

i n t a k e a r e a f o r p r e s s u r e w a t e r between K i n g s t o n , N a r a c o o r t e 
• I 

and Beachport l i e s i n swampy a r e a s around and t o t h e s o u t h o f 

P e n o l a . The t ime taken f o r a p r e s s u r e p u l s e t o reach L u c i n d a l e 

from t h e r e c h a r g e area was c a l c u l a t e d u s i n g a computer p r o g -

ramme based on a method d e v i s e d by L u t h i n and Ilolmes ( 1 9 6 0 ) . 

The diagrammatic c r o s s - s e c t i o n ( F i g . 5 ) was drawn u s i n g d a t a 

from F l o e g e l ( 1 9 7 2 ) . The Knight Group a q u i f e r t h i n s c o n s i d e r a b l y 

from a t h i c k n e s s o f a b o u t ' 3 0 0 m a t t h e i n t a k e area t o 75 m s t 

L u c i n d a l e . The u n d e r l y i n g C r e t a c e o u s s e d i m e n t s y i e l d more or 

l e s s s t a g n a n t c o n n a t e w a t e r o f v e r y h i g h s a l i n i t i e s and are n o t 

c o n s i d e r e d t o t a k e p a r t i n t h e h y d r o l o g i c c y c l e . Assuming 

t r a n s m i s s i v i t i e s o f t h e o r d e r o f 1 500 m e t r e s / d a y / m e t r e o r 

h i g h e r and a s t o r a g e c o e f f i c i e n t o f ( V a l e n t i n e and Water-

h o u s e , 1974) farr t h e t h i c k e r p o r t i o n o f t h e Knight Group a q u i f e r , 

t h e t i m e taken t o t r a n s m i t t h e p r e s s u r e p u l s e through t h i s 

p o r t i o n would be a maximum o f a p p r o x i m a t e l y one month. For the 

r e m a i n i n g t h i n n e r p o r t i o n o f t h e a q u i f e r , a t r a n s m i s s i v i t y of 

50 m e t r e ^ / d a y / m e t r e i s a s s i g n e d ( c a l c u l a t e d v a l u e 42 m e t r e s / d a y / 

metre f o r L u c i n d a l e T e s t Hole No .1 which p e n e t r a t e s about 60% 

of t h e a q u i f e r ) . I f t h e p r e s s u r e p u l s e due t o r e c h a r g e i s t o 

r e a c h L u c i n d a l e by t h e t i m e s shown on t h e graph t h e s t o r a g e 

c o e f f i c i e n t must be o f the o r d e r o f A l t e r n a t i v e l y , f o r 

a v a l u e o f 10~'+ ( c a l c u l a t e d by V a l e n t i n e and Vi'aterhouse, 1974 



nind a l s o E l o e g e l , 1 9 7 2 ) , the t r a n s m i s s i v i t y should he o f the 
7, . 

order of 500 m e t r e s " / d a y / m e t r e . 

I t i s c o n s i d e r e d t t h a t t h e s e v a l u e s are w i t h i n t h e 

range e x p e c t e d f o r the a q u i f e r , and that the water l e v e l 

f l u c t u a t i o n s a t Luc indale are t h e r e f o r e caused by s e a s o n a l 

recharge e f f e c t s at t h e i n t a k e a r e a . 

' SUMMARY ' •' 

Luoindale T e s t Hole No.1 was d r i l l e d t o a s c e r t a i n the 

s a l i n i t y of t h e Knight Group a q u i f e r . Although a supp ly of 18 

l i t r e s / s e c ( 1 4 000 g a l l s / h r ) was obta ined w i t h a s a l i n i t y of 

1130 mg/1 , t h e bore was not f u l l y deve loped as a town water 

supply bore because a mi sunders tand ing r e s u l t e d i n i i t b e i n g 

i n c o r r e c t l y l o c a t e d . I t i s now b e i n g used as an o b s e r v a t i o n 

b o r e . 

Data o b t a i n e d from pumping dur ing development was 

a n a l y s e d u s i n g a computer programme Rev i sed by Kalf and Tan t o 

c a l c u l a t e ! l t r a n s m i s s i v i t y from one v a l u e of drawdown. T h i s i s 

t h e f i r s t use o f thisprogrumme by t h i s Department and v e r y u s e -

f u l , c o n s i s t e n t r e s u l t s were o b t a i n e d . 

\ A t r a n s m i s s i v i t y of 42 metre^ /day /metre was c a l c u l a t e d 

f o r a bore p e n e t r a t i n g 60% o f t h e Knight Group a q u i f e r . The 

s p e c i f i c c a p a c i t y o f t h e bore was 6 . 7 l i t r e s / s e c / m e t r e . 

S e a s o n a l v a r i a t i o n s of up t o two metre s were recorded 
1 / ' . ' ' 

in t h e Knight Group water l e v e l s from February 1971 t o May 1974. 

The t ime taken f o r a p r e s s u r e p u l s e due t o recharge t o reach 

Luc inda le from the i n t a k e area was computed u s i n g a method form-

u l a t e d by Luth in and Holmes. 

2 0 / 6 / 7 4 . . S .R. BARMETT 
SERiTB GEOLOGIST 

, ••' : = ' ."•'•' ••'. HYDROGECLOGY SECTION 
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CONYNGHAM ST. FREWVILLE SOUTH AUSTRALIA 5063 TELEPHONE 79 1662 TELEGRAMS 'AMDEL' ADELAIDE 

THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES 

PLEASE ADDRESS ALL CORRESPONDENCE TO THE DIRECTOR. OUR REFERENCE: AHl/S/O' - 2411/69 
YOUR REFERENCE: W5 703/68 

. 'llie D i r e c t o r , J • . • • 
' Department of Mines, 

• 'V. ,,£ox 38 Rundle S t r e e t PO/ 
, r> ADELAIDE. S .A. 5001. 

20th January, 1968 

•t . 

A-

WATER ANALYSIS 

Constituent 

^ Anions 
y Chloride (CI) 

Parts 
Per 

Million 

. , Sulphate (SO4) 

,""-4 * Bicarbonate(HC03) 

'. Nitrate (NOa) , 

v Fluoride (F) .... 

650 

J..S5..:.:. 

- i. Cations 
' " Sodium (Na) 

Potassium (K) ... 

Calcium (Ca) .-. ... 

Magnesium (Mg) 

Iron (Fe) 

12Q.. 

N i l 

397 

.is.:.. 

Equivalents 
Per 

Million 
IB. 3 

1 , 4 . 

.17.r.3. 

.3.,7. 

Silica (Si02) 

Total Dissolved 
' Solids .... 

J3.1U -
1 3 9 4 

Assumed 
Composition 

of Salts 

Calcium bicarbonate 

Calcium sulphate ...-. 
1 

Calcium chloride 

Magnesium bicarbonate 

Magnesium sulphate — 

Magnesium chloride 

Sodium bicarbonate ...... 

Sodium sulphate 
7 

Sodium chloride ' 

Sodium nitrate 

Potassium chloride 

Iron bicarbonate ... 

4 9 . e 

Parts 
• Per 
Million 

319 

96 

SI 
51.. 

^ 1009 

pH units 
Conductivity 

..Micromhos/cm/25°C 
Sodium to Total Cations (Equivs.) 
Ratio 69.5 % 

. Name E...&...H...S :...: .t....... Hole No .1... 

' ' . ! .• : : Water Cut 

':Address t ^ l ^ l ? . . i..:, Water Level... 

...Supply.. 

V Hundred l l . S l ^ 

Section 1- S i A ^ . kfi>P......v. 

..Depth Holel 3 ?0.!_ • 

..pate Collected. 

. Sample collected by !- ' > ; , * 

• * v , .> > >>»? '.' '. ' .i '' - • 

10/12/68 

• if m •• i t! b!-

Hardness 
(as Calcium carbonate) 

Total ..... 

Temporary......' 

Permanent 

Due to Calcium .. 

Due to Magnesium 

Due to Iron 

Total alkalinity as 
Calcium carbonate 

Free Carbon dioxide 

Parts 
Per 

Million 

385. 
265' 

200 

185 

265' 

• •'! 

t;' 
'P. A. YOUNG 

Director 

-J i . 



CONYNGHAM ST. FREWVILLE SOUTH AUSTRALIA 5063 TELEPHONE 79 1662 TELEGRAMS 'AMDEL' ADELAIDE 

THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES 

PLEASE ADDRESS ALL CORRESPONDENCE TO THE DIRECTOR. OUR REFERENCE: AN1/8/0 - 3223/69 
YOUR REFERENCE: W2GOO/69 

vJ-J-^r'! 

12th May, 1969 
The Director, 
Department of Mines, 
Box 38 Rundle Street PO, 
ADELAIDE. 5.A. 5001. 

FORM 13 W A T F . R A N A L Y S I S 

C o n s t i t u e n t 

A n i o n s 
C h l o r i d e (CI ) 

S u l p h a t e (SO. , ) ... 
B i c a r b o n a t e 

( H C O : 1 ) 

N i tra te ( N O : l ) ! 

F l u o r i d e ( F ) 

C a t i o n s 
S o d i u m ( N a ) 

P o t a s s i u m ( K ) 

C a l c i u m ( C a ) 

M a g n e s i u m ( M g ) . 

Iron ( F e ) 

Si l ica ( S i O . ) 

Parts 
Per 

M i l l i o n 

505 
<5 
405 
Nil 

295 

79 
50 

E q u i v a l e n t s 
Per 

M i l l i o n 

14..: 

6.6 
Nil 

12.8 

3.9 
4.1 

S o d i u m to T o t a l C a t i o n s 
Rat io ( F q u i v s . ) 6 1 . 5 

A s s u m e d 
C o m p o s i t i o n 

o f Salts 

C a l c i u m b i c a r b o n a t e ... 

C a l c i u m su lphate 

C a l c i u m c h l o r i d e 

M a g n e s i u m b icarbonate 

M a g n e s i u m su lphate ... 

M a g n e s i u m ch lor ide 

S o d i u m b icarbonate ... 

S o d i u m su lphate 

S o d i u m c h l o r i d e 

S o d i u m nitrate 

P o t a s s i u m c h l o r i d e 

Iron b i carbonate 

Parts 
Per 

M i l l i o n 

320 

197 

67 

750 
Nil 

p H units 

C o n d u c t i v i t y 
% I M i c r o m h o s / c m / 2 5 ° C 

Tota l D i s s o l v e d Salts a. D e t e r m i n e d at I 8 0 ° C 
b. C a l c u l a t e d ( C a r b o n a t e as CO. i ) 1129 

p p m 
ppm 

H a r d n e s s 
is C a l c i u m c a r b o n a t e ) 

T o t a l 

T e m p o r a r y 

P e r m a n e n t 

D u e to C a l c i u m 

D u e to M a g n e s i u m 

D u e to Iron 

Tota l a lkal ini ty as 
C a l c i u m c a r b o n a t e 

Free C a r b o n d iox ide 

Parts 
Per 

Mi l l i on 

400 
,330 
70 

195 
205 

330 

R E M A R K S 

1 2 
y h 

•No t e : T r a c c N 0 1 = < 20 ppm Detec ted . N i l ^ 20 p pm N o t De l e c ted . 

N a m e . E &.W..S Dept. H o l e N o 1 

W a t e r Cut 

L u c i n d a l e , . i 
A d d r e s s Water Level 

Supp ly 

Joyce 395 
H u n d r e d D e p t h H o l e 

Adj 400 19/2/69 
Sect ion D a t e C o l l e c t e d 

S a m p l e co l l ec ted by V . 0 - - ' . ' ^ , ! •„ 

Direc tor 
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30i 

it) 
0 
L 

5 
'GOl 

I 
h 
a 
UJ 
D 

SALINITY PH 

9 0 

ISO 

FIG. 3 
IOOO .. eooo 

mg/l 
<S-5 70 7-5 

DEPARTMENT OF MINES - S O U T H AUSTRALIA 
IHYDROGEOLOGV 
ISEOTIOM 0 « ^ R B | L U C I N D A L E T E S T H O L E N ° l 

5E.C. 400 MD JOYCE T«d£.B 

[Ckd.KF 

Exd. 
5ALIM1TV a.kid phPRORUES 

SCALE i / - 6 0 0 

S I 0 8 8 8 
K<2s 4-

DATE AJAY rs>T4-

500—2.69 US 



»
 




	Report Book 74/132 - Lucindale Town Water Supply - Test Hole No. 1 - Completion Report - 20 June 1974
	Contents
	Appendix A - Preliminary Geological Log
	Appendix B - Water Analyses
	Appendix C - Grain Size Analyses
	Figures


