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LEIGH CREEK LOBE 'B ' UPPER SERIES 
GROUNDWATER INVESTIGATION 

INTRODUCTION 

A s e r i e s of r e l a t i v e l y d ry y e a r s a t Leigh Creek has r e s u l t e d 
in s e r i o u s d e p l e t i o n of i n d u s t r i a l w a t e r s u p p l i e s used f o r road 
w a t e r i n g . 

In r e s p o n s e t o a r e q u e s t f rom t h e E l e c t r i c i t y T r u s t of South 
A u s t r a l i a ( E . T . S . A . ) an i n v e s t i g a t i o n was i n i t i a t e d i n t o t h e 
p o s s i b i l i t y of o b t a i n i n g i n d u s t r i a l w a t e r f rom t h e h a n g i n g w a l l 
s e d i m e n t s in t h e Upper S e r i e s a t Lobe B as soon as p o s s i b l e . 

The i n c r e a s i n g w a t e r p rob lems e n c o u n t e r e d d u r i n g min ing of 
t h e Upper S e r i e s r e q u i r e d t h a t t h e p o s s i b i l i t y of d e w a t e r i n g t h e 
h a n g i n g w a l l s e d i m e n t s be i n v e s t i g a t e d a s a medium t o long te rm 
e x e r c i s e . 

D r i l l i n g and w e l l c o m p l e t i o n methods s u i t a b l e f o r h i g h 
y i e l d i n g p r o d u c t i o n w e l l s in t h e Upper S e r i e s h a n g i n g w a l l 
s e d i m e n t s have been i n v e s t i g a t e d and t h r e e s u c c e s s f u l p r o d u c t i o n 
w e l l s and a s e r i e s of o b s e r v a t i o n w e l l s have been i n s t a l l e d . 

The a n t i c i p a t e d consumpt ion r a t e f o r i n d u s t r i a l w a t e r a t t h e 
p r e s e n t l e v e l of deve lopmen t of t h e mine i s 660 ML p e r y e a r o r 
r o u g h l y 2 ML p e r d a y . Th i s w a t e r has in t h e p a s t been s u p p l i e d 
f rom s u r f a c e s t o r a g e of r a i n w a t e r and mine w a t e r in d i s u s e d open 
p i t s on t h e c o a l f i e l d and some minor c o n t r i b u t i o n f rom R e v e r s e 
Osmosis (R .O. ) p l a n t r e j e c t w a t e r w i l l be a v a i l a b l e when t h e R.O. 
p l a n t i s o p e r a t i n g . 

P r o v i d e d t h a t t h e r a t e of d e e p e n i n g of t h e s e c u t s i s 
c o m p a t i b l e , i t i s h i g h l y p r o b a b l e t h a t t h e tw in o b j e c t i v e s of 
p r o v i s i o n of an i n d u s t r i a l w a t e r s u p p l y and mine d e w a t e r i n g w i l l 
be a t t a i n a b l e a t r e l a t i v e l y low c o s t , p o s s i b l y w i t h o u t t h e 
d r i l l i n g of any a d d i t i o n a l p r o d u c t i o n w e l l s f o r a p e r i o d of a t 
l e a s t f i v e y e a r s . 
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WELL NUMBERING SYSTEM 

In o r d e r t o be c o m p a t i b l e w i t h t h e e x i s t i n g ETSA computer 
f o r m a t a f o u r d i g i t numbering sy s t em was s e l e c t e d in which t h e 
f i r s t d i g i t i s 9 i n d i c a t i n g t h a t t h e h o l e i s p a r t of t h e w a t e r 
d r i l l i n g programme. The second and t h i r d d i g i t s a r e t h e 
p r o d u c t i o n w e l l number and t h e f o u r t h d i g i t i s t h e number of t h e 
o b s e r v a t i o n w e l l o r p i e z o m e t e r a s s o c i a t e d w i t h t h e p r o d u c t i o n 
w e l l i n d c a t e d by t h e second and t h i r d d i g i t s . S u f f i x e s W and_P 
i n d i c a t e p r o d u c t i o n w e l l and p i e z o m e t e r r e s p e c t i v e l y . T h u s : -

9040W i s t h e f o u r t h p r o d u c t i o n w e l l d r i l l e d , 
and 9042P i s t h e second p i e z o m e t e r a s s o c i a t e d w i t h 9040W. 

T h i s number ing sys tem r e p l a c e s t h e HOB s e r i e s and e x i s t i n g HOB 
w e l l s have been a l l o c a t e d new numbers . 

SELECTION OF SITES 

An i n i t i a l e x a m i n a t i o n of e l e c t r i c a l l o g s of e x i s t i n g c o a l 
e x p l o r a t i o n and g e o t e c h n i c a l h o l e s in e a r l y 1982 by G. Kwitko 
(SADME) i n d i c a t e d e x t e n s i v e zones of a q u i f e r m a t e r i a l in t h e 
h a n g i n g w a l l s e q u e n c e . T h i s e x e r c i s e c o n c e n t r a t e d on t h e e a s t e r n 
end of t h e s y n c l i n e which was c l o s e s t t o t h e M3? c u t and 
t h e r e f o r e r e q u i r e d a minimum of p i p e l i n e f o r d i s p o s a l of w a t e r . 
Cored h o l e 3645 n e a r t h e U/24 c u t was s e l e c t e d a s a s u i t a b l e s i t e 
and 9010W and 9020W were s u b s e q u e n t l y d r i l l e d a t t h a t l o c a t i o n 
t o g e t h e r w i t h a s e r i e s of p i e z o m e t e r s comple t ed p a r t l y by t h e 
E . T . S . A . s h o t h o l e r i g and p a r t l y by c o n t r a c t o r d u r i n g t h e 1983 
d r i l l i n g programme. 

The r e s u l t s of pumping from 9020W were s u f f i c i e n t l y 
e n c o u r a g i n g t o w a r r a n t f u r t h e r work in t h e upper s e r i e s and l o g s 
of e x i s t i n g h o l e s were examined in o r d e r t o s e l e c t s i t e s c o v e r i n g 
a wide r e x t e n t . Cored Holes nos . 3161 a t U/25 and 3239 a t U/27 
were s e l e c t e d and a f t e r i n s p e c t i o n of t h e c o r e s i t was d e c i d e d t o 
d r i l l p r o d u c t i o n w e l l s a t b o t h s i t e s . 

F i g . 1 shows t h e l o c a t i o n of t h e t h r e e s i t e s i n v e s t i g a t e d t o 
d a t e . 

INITIAL PRODUCTION WELL DESIGN CONCEPT 

9010W was d e s i g n e d a s a s c o u t h o l e and was e q u i p p e d wi th 6 m 
of 100 mm d i a m e t e r , 0 .375 mm a p e r t u r e s c r e e n and n a t u r a l sand 
p a c k . A f t e r i n i t i a l deve lopment p r o b l e m s t h e r e s u l t s of 
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a i r l i f t i n g t h i s h o l e were s u f f i c i e n t l y e n c o u r a g i n g t o j u s t i f y t h e 
d r i l l i n g of 9020W a s a g r a v e l packed l a r g e d i a m e t e r w e l l . 

902OW. When 9020W was b e i n g d e s i g n e d i t was s t i l l f e l t t h a t 
t h e a g u i f e r m a t e r i a l was sand in a m o d e r a t e l y c o n s o l i d a t e d 
s t a t e . A l a r g e d i a m e t e r g r a v e l packed w e l l was d e s i g n e d 
employing a s p e c i a l l y p r e p a r e d g r a v e l pack m a t e r i a l and 6 m of 
200 mm d i a m e t e r 1 . 0 mm a p e r t u r e s c r e e n w i t h t h e s e l e c t e d g r a v e l 
pack e x t e n d i n g t o a p p r o x i m a t e l y 15 m e t r e s above t h e s c r e e n and a 
c o a r s e c r u s h e d rock g r a v e l pack e x t e n d i n g from t h a t p o i n t t o 
s u r f a c e . T h i s d e s i g n t h e o r e t i c a l l y a l l o w s a l l a q u i f e r zones 
p e n e t r a t e d by t h e h o l e t o c o n t r i b u t e t o d i s c h a r g e . 

9030W t o 9050W. The o r i g i n a l c o n c e p t was t o c o n s t r u c t 
r e l a t i v e l y l a r g e d i a m e t e r g r a v e l packed s c r e e n e d w e l l s w i t h 2 
s c r e e n s in what were b e l i e v e d t o be m o d e r a t e l y c o n s o l i d a t e d 
s a n d s . Ve rba l r e p o r t s c o n c e r n i n g t h e a g u i f e r i n t e r v a l s s t r o n g l y 
s u g g e s t e d t h a t t h e m a t e r i a l emerged from t h e c o r e b a r r e l in a 
p l a s t i c c o n d i t i o n and s u b s e g u e n t l y h a r d e n e d i n t o a s l i g h t l y 
f r i a b l e s a n d s t o n e on d r y i n g in t h e c o r e b o x . 

The lower s c r e e n in each w e l l was d e s i g n e d a s a t e l e s c o p i c 
a s s e m b l y t o p e r m i t w i t h d r a w a l of t h e s c r e e n i f c o r r o s i o n o r 
c l o g g i n g p r o b l e m s were e n c o u n t e r e d d u r i n g t h e o p e r a t i o n of t h e 
w e l l . 

Cores from t h e l o w e s t two sand i n t e r v a l s in 3239 and t h e 
second l o w e s t sand i n t e r v a l in 3161 were c a r e f u l l y logged and 
sampled f o r g r a i n s i z e d i s t r i b u t i o n a n a l y s i s . P r e p a r a t i o n of 
s amples i n v o l v e d c r u s h i n g and wet s i e v i n g . The r e s u l t a n t optimum 
s c r e e n a p e r t u r e s i z e of 0 . 4 mm was used in t h e c o n s t r u c t i o n of 
9030W w i t h d i s a s t r o u s r e s u l t s . I t i s now c l e a r t h a t t h e sample 
p r e p a r a t i o n p r o c e s s r e s u l t e d in t h e breakdown of l i t h i c f r a g m e n t s 
t o p r o d u c e a sand which was c o n s i d e r a b l y f i n e r t h a n t h e m a t e r i a l 
in t h e u n d i s t u r b e d s t a t e . 

P i e c e s of c o r e were a l s o s u b m i t t e d t o A u s t r a l i a n Mine ra l 
Development L a b o r a t o r i e s (A .M.D.E .L . ) f o r p e t r o g r a p h i c 
d e s c r i p t i o n and l a b o r a t o r y p e r m e a b i l i t y t e s t i n g . The r e s u l t s of 
t h e AMDEL work ( s e e Appendix 4) o n l y became a v a i l a b l e a f t e r t h e 
d r i l l i n g programme was p a r t i a l l y c o m p l e t e d and c o n f i r m e d t h a t t h e 
a g u i f e r s were s a n d s t o n e s of r e a s o n a b l e p e r m e a b i l i t y and p o r o s i t y 
and t h a t 0 . 4 mm was t o o s m a l l an a p e r t u r e s i z e f o r t h e i n s i t u 
m a t e r i a l s . 



AQUIFER IDENTIFICATION 

F i g . 2 shows an i n t e r p r e t a t i o n of t h e c o n t i n u i t y of 
pe rmeab le zones based on t h e i n s p e c t i o n of 12 logged h o l e s and 
t h e t h r e e p r o d u c t i o n w e l l s . T h i s i n t e r p r e t a t i o n i s p r o v i s i o n a l 
and may be changed a s a r e s u l t of f u r t h e r more d e t a i l e d 
i n s p e c t i o n of c o r e s and e l e c t r i c l o g s . 

At l e a s t 6 m a j o r sandy zones have been r e c o g n i s e d and 
numbered c o n s e c u t i v e l y s t a r t i n g from t h e l o w e s t . They a r e 
r e f e r r e d t o t h r o u g h o u t t h i s r e p o r t as SAND 1 e t c . bu t t h e l o w e s t 
2 o r 3 members a r e s a n d s t o n e s a t t h e d e p t h of t h e p r o d u c t i o n 
w e l l s . The l i t h i c n a t u r e of t h e s e s a n d s t o n e s r e n d e r s them 

i 
s u s c e p t i b l e t o c h e m i c a l w e a t h e r i n g a s o u t c r o p o r s u b c r o p i s 
a p p r o a c h e d and in s h a l l o w i n t e r s e c t i o n and p i t w a l l s t h e y may 
a p p e a r as c l a y e y s a n d s . 

I t s h o u l d be no t ed t h a t 9020W i s c o m p l e t e d in SAND 2 and 
t h a t SAND 2 a p p e a r s t o be washed o u t and r e p l a c e d by a 
c a r b o n a c e o u s s e q u e n c e be tween 9040W and 90 50W. 

1982-1983 DRILLING & TESTING PROGRAMME 
U/24 S i t e 901OW . 

9010W was d r i l l e d by Thomson D r i l l i n g t o a d e p t h of 94 m 
c l o s e t o co red h o l e 3645 and g e o p h y s i c a l l y logged by C e n t u r y 
G e o p h y s i c a l C o r p o r a t i o n in May 1982. 

P rob lems e n c o u n t e r e d in d r i l l i n g and deve lopmen t a r e 
r e p o r t e d in SADME r e p o r t No. 82 /47 (D. Edwards) and a r e 
summarised below f o r c o m p l e t e n e s s . 

D i f f i c u l t y in p l a c i n g t h e s c r e e n a t t h e f i r s t a t t e m p t 
n e c e s s i t a t e d reaming and t h e s c r e e n was f i n a l l y l o c a t e d on t o p of 
a b l o c k a g e (b roken d r i l l b i t ) a t 5 6 . 5 m t o 6 2 . 5 m in SAND 2. 

I n i t i a l deve lopment y i e l d e d o n l y 1 . 1 m^/day and s u b s e q u e n t 
a i r l i f t d eve lopmen t y i e l d e d 180 m ^ / d a y . A f u r t h e r a t t e m p t a t 
a i r l i f t deve lopmen t p roduced 320 m^/day w i t h 8 m of drawdown. 

C l e a r l y t h e poor c o n s t r u c t i o n o f t h i s h o l e was r e s p o n s i b l e 
f o r t h e d i f f i c u l t deve lopment however 3 .7 1 / s e c (320 m^/day) may 
be c o n s i d e r e d t o be a u s e f u l y i e l d from a 100 mm d i a m e t e r s c r e e n 
in a p o o r l y comple ted w e l l f o r o n l y 8 m of drawdown. Summary 
c o m p o s i t e l o q s and c o m p l e t i o n d e t a i l s a r e shown in Appendix 1 and 
t h e r e s u l t s of t h e a i r l i f t pump t e s t a r e shown in F i g . 3 . 
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The s p e c i f i c c a p a c i t y of 9010W i s c a l c u l a t e d a t 
= 40 m^/d p e r m e t r e of drawdown. With a pump s e t a t 35 m 

and a v a i l a b l e drawdown of abou t 20 m t h e w e l l cou ld be e x p e c t e d 
t o p roduce up t o 40 x 20 = 800 m^/day o r 9 1 / s e c . 

The t r a n s m i s s i v i t y i n d c a t e d by t h e 8 h r . t e s t i s of t h e 
o r d e r of 60 t o 70 m 2 / day and t h e e l a s t i c s t o r a g e c o e f f i c i e n t i s 
7 . 8 x 10-5 o r a p p r o x i m a t e l y 1 x 1 0 - 4 . 
U/24 S i t e 9020W 

Well 9010W was comple t ed w i t h r e l a t i v e l y s m a l l d i a m e t e r 
(150 mm) PVC c a s i n g t o 38 m and t h e r e f o r e cou ld not be e q u i p p e d 
w i t h a h i g h c a p a c i t y pump. I t was d e c i d e d t o move 100 m in a 
downdip d i r e c t i o n and d r i l l a new w e l l (9020W) wi th 200 mm c a s i n g 
in a f u l l y g r a v e l packed h o l e . In September 1982 Thompson 
D r i l l i n g c o n t r a c t e d t o d r i l l t h e w e l l which r e a c h e d a t o t a l d e p t h 
of 108 m. The h o l e was reamed t o 311 mm d i a m e t e r t o 106 m and 
t h e s e c t i o n o p p o s i t e t h e s c r e e n was reamed t o 381 mm (90 m t o 
98 m) . 200 mm d i a m e t e r PVC c a s i n g w i t h 6 m of 1 mm a p e r t u r e 
s c r e e n l o c a t e d a t 91 .5 t o 97 .5 m (SAND 2) was i n s t a l l e d and a 
s e l e c t e d g r a v e l pack ( 1 . 1 num t o 1 . 8 mm) was p l a c e d from 
a p p r o x i m a t e l y 75 m t o t h e b o t t o m . The r e m a i n d e r o f t h e a n n u l u s 
was f i l l e d w i t h c r u s h e d rock a g g r e g a t e ( a p p r o x i m a t e l y 19 mm) 
c o n t a i n i n g about 5% of f i n e s . A i r l i f t deve lopmen t y i e l d e d 11 
1 / s e c and a s u b s e g u e n t pump t e s t ( 2 1 / 1 1 / 8 2 ) p roduced 9 1 / s e c w i t h 
a drawdown in t h e w e l l of t h e o r d e r of 50 m a f t e r 2 h r s . 

Composi te l o g s a r e p r e s e n t e d in Appendix 1 and t h e r e s u l t s 
of t h e i n i t i a l pump t e s t in F i g . 4 . 

9020W was f e l t t o be v e r y i n e f f i c i e n t and an a t t e m p t was 
made t o r e d e v e l o p t h e w e l l u s i n g a i r l i f t which r e s u l t e d in t h e 
removal of some d a r k f i n e g r a i n e d m a t e r i a l b e f o r e t h e c o m p r e s s o r 
f a i l e d . 

A pump t e s t c a r r i e d out 2 1 / 1 / 8 3 p r o d u c e d a s i m i l a r y i e l d of 
9 1 / s e c bu t f o r 2 m l e s s drawdown ( s e e F i g s . 5 & 6 ) . 

The w e l l was s u b s e q u e n t l y e q u i p p e d and pumped f o r i n d u s t r i a l 
w a t e r s u p p l y a t 8 t o 9 1 / s e c commencing 1 2 / 5 / 8 3 . Drawdown was 
r e c o r d e d f o r p a r t of t h e p e r i o d of pumping . The r e s u l t s a r e 
shown in F i g s . 7, 8 and 9 and a r e d i s c u s s e d l a t e r . 
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In o r d e r t o o b t a i n a b e t t e r f e e l f o r d i s t a n c e - d r a w d o w n 
r e l a t i o n s h i p s and d r a i n a g e e f f e c t s a t t h e b a s i n m a r g i n s t h r e e 
s h a l l o w o b s e r v a t i o n w e l l s were d r i l l e d t o a d e p t h of 18 m u s i n g 
t h e ETSA s h o t h o l e r i g . 

9021P i s l o c a t e d 55 m in t h e u p d i p d i r e c t i o n from 9020W and 
was i n t e n d e d t o i n t e r s e c t a pe rmeab le zone (SAND 5) a p p e a r i n g a t 
a d e p t h of 33 t o 39 m in t h e p r o d u c t i o n w e l l . I t was 
s u b s e q u e n t l y f e l t t h a t 9021P may have been s l i g h t l y too s h a l l o w 
and d u r i n g t h e mid-1983 d r i l l i n g programme a r e p l a c e m e n t 9026P 
was d r i l l e d t o 30 m and comple ted w i t h s l o t t e d 50 mm PVC c a s i n g 
in t h e t a r g e t z o n e . 

9022P and 9033P were d r i l l e d by ETSA a t 170 m and 180 m 
r e s p e c t i v e l y u p d i p from t h e p r o d u c t i o n w e l l and were comple t ed 
w i t h 50 mm s l o t t e d PVC in t h e p e r m e a b l e zone which was s c r e e n e d 
in 9020W (SAND 2 ) . 

Because of t h e s u s p e c t e d low e f f i c i e n c y of 9020W i t was 
d e c i d e d t o d r i l l an o b s e r v a t i o n w e l l a t 5 m r a d i u s from t h i s 
p r o d u c t i o n w e l l . A d u a l c o m p l e t i o n t e c h n i q u e e n a b l e d s l o t t e d PVC 
t o be s e t o p p o s i t e t h e s c r e e n e d zone in t h e p r o d u c t i o n w e l l 
(9024P) and in a p e r m e a b l e zone a t a d e p t h of 65 m (9025P 
SAND 5 ) . 

Summary l o g s , c o m p o s i t e l o g s and c o m p l e t i o n d e t a i l s a r e 
g i v e n in Appendix 1 f o r a l l o b s e r v a t i o n w e l l s . A g e n e r a l i s e d 
c r o s s s e c t i o n a t U/24 s i t e i s g i v e n in F i g . 10. 
R e s u l t s of Pumping T e s t s a t 9020W 

The w e l l was e q u i p p e d w i t h an e l e c t r o s u b m e r s i b l e pump and 
pumped f o r a p p r o x i m a t e l y 4 200 mins a t a r a t e of 9 1 / s e c 
commencing 2 1 / 1 1 / 8 2 and f i n i s h i n g 2 4 / 1 1 / 8 2 . 

Drawdown was o b s e r v e d in t h e pumping w e l l , and 9010W. At 
t h e end of 4 200 mins t h e w a t e r l e v e l in 9020W was drawn down 
54 . 48 m and in 9010W t h e drawdown was 4 .94 m. 

A semi log p l o t of drawdown vs t ime ( F i g . 5) shows an u n u s u a l 
shape f o r t h e pumped w e l l drawdown be tween 5 and 20 mins in which 
a r e c o v e r y of o v e r 2 m o c c u r r e d d e s p i t e c o n t i n u o u s pumping. T h i s 
f e a t u r e i s t h o u g h t t o be r e l a t e d t o movement of w a t e r t h r o u g h t h e 
g r a v e l packed a n n u l u s which r e q u i r e s some t ime t o e s t a b l i s h hence 
f o r t h e f i r s t 5 m i n u t e s of t h e t e s t , t h e s c r e e n e d a q u i f e r was 
s u p p l y i n g a l m o s t a l l of t h e d i s c h a r g e . 
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The l o g / l o g p l o t ( F i g . 6) of o b s e r v a t i o n w e l l drawdown vs 
t ime c l e a r l y d e p a r t s from t h e The i s Type Curve a t about 30 mins 
in t he f a s h i o n of a t y p i c a l d e l a y e d y i e l d r e s p o n s e . 

T r a n s m i s s i v i t y c a l c u l a t e d from t h e e a r l y t ime match p o i n t 
d a t a i s 35 m 2 /d and E l a s t i c S t o r a g e C o e f f i c i e n t 5 . 7 x 1 0 " ^ . 

The 120 mins t e s t c a r r i e d o u t on 2 1 / 1 / 8 3 a f t e r r e d e v e l o p m e n t 
showed a s i m i l a r shape f o r t h e p r o d u c t i o n w e l l on t h e s emi log 
p l o t ( F i g . 7) b u t drawdowns were in g e n e r a l about 2 m l e s s t h a n 
drawdown p r i o r t o r e d e v e l o p m e n t . 

O b s e r v a t i o n w e l l s 9021P, 9022P and 9023P were d r i l l e d b e f o r e 
t h e long term commiss ion ing of 9020W a s a w a t e r s u p p l y we l l and 
t h e drawdown o b s e r v e d f o r t h e 20 440 mins of c o n t i n u o u s pumping 
be tween 1 2 / 5 / 8 3 and 2 4 / 5 / 8 3 a r e of c o n s i d e r a b l e i n t e r e s t . 

F i g . 7, a s emi log drawdown vs t i m e p l o t f o r t h e pumping w e l l 
(9020W) shows t h r e e w e l l d e f i n e d s t r a i g h t l i n e s e g m e n t s . 

0 - 100 mins - a g u i f e r r e s p o n s e T = 57 m 2 /d 
100- 3000 mins - d e l a y e d y i e l d r e s p o n s e 

3000-20440 mins - b a s i n d e w a t e r i n g . 
The d e l a y e d y i e l d segment r e f l e c t s t h e o n s e t of g r a v i t y 

d r a i n a g e of t h e s u b c r o p of t h e a g u i f e r and t h e b a s i n d e w a t e r i n g 
e f f e c t i s f e l t when t h e c o n t r i b u t i o n from d e l a y e d y i e l d has 
d i m i n i s h e d t h u s a l l o w i n g t h e a r e a of i n f l u e n c e t o i n c r e a s e and 
g r a d u a l l y d r a i n t h e s h a l l o w m a r g i n of t h e b a s i n . 

The same t h r e e segmen t s a r e e v i d e n t in F i g . 9 a s emi log 
drawdown vs t ime p l o t f o r 9010W and t h e a g u i f e r r e s p o n s e segment 
i n d i c a t e s an e a r l y t i m e T of 55 m 2 / d . 

F i g . 8 i s a l o g / l o g p l o t of drawdown vs t ime in 9010W and 
9023P. S i m i l a r p h a s e s of drawdown can be i n t e r p r e t e d from t h e s e 
p l o t s w i t h a g u i f e r p a r a m e t e r s from e a r l y t ime m a t c h e s w i t h t h e 
T h e i s Type Curve o f : 

9010W T = 41 m 2 /d S = 6 x 1 0 - 5 

9023P T = 52 m2 /d S = 2 . 3 x 1 0 - 4 

The d i f f e r e n t s t a g e s of drawdown a r e e x c e l l e n t l y shown in 
t h e 9023P p l o t which i n d i c a t e s t h a t t h e e f f e c t s of b a s i n 
d e w a t e r i n g were f e l t a s e a r l y a s 1 000 mins due t o t he l o c a t i o n , 
of t h e o b s e r v a t i o n we l l c l o s e t o t h e s u b c r o p of SAND 2 . 

During t h e p e r i o d of t h e t e s t some 11 ML of w a t e r were 
wi thdrawn f rom 9020W. At t h e b e g i n n i n g of t h e pumping p e r i o d t h e 
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S t a n d i n g Water Leve l (SWL) in 9010W was 6 .89 m below Top of 
Cas ing ( T . O . C . ) and two months l a t e r , on 2 5 / 7 / 8 3 t h e SWL had o n l y 
r e c o v e r e d t o 11 .69 m below T.O.C. some i n t e r m i t t e n t pumping in 
t h e i n t e r v e n i n g p e r i o d p l u s c o n t i n u e d mine d r a i n a g e in t h e 
working c u t a t U/27 make i t i m p o s s i b l e t o r e l a t e t h e 4 . 8 m d r o p 
in SWL t o a volume of w a t e r removed, however i t does i n d i c a t e 
t h a t d e w a t e r i n g i s o c c u r r i n g when a p r o d u c t i o n w e l l i s pumped. 

The e a r l y t ime r e s p o n s e of 9020W t o pumping i s c l e a r l y shown 
f o r v a r i o u s t e s t r u n s in F i g . 11. 

I t i s i n t e r e s t i n g t o n o t e t h a t t h e b e h a v i o u r in t h e f i r s t 10 
mins has changed be tween 2 1 / 1 / 8 3 and 1 2 / 5 / 8 3 w i t h a much l e s s 
p ronounced r e c o v e r y o c c u r r i n g a t an e a r l i e r t ime on 1 2 / 5 / 8 3 . 
D i s c h a r g e r a t e s were s i m i l a r f o r each r u n . 

The c o n s t r u c t i o n of an o b s e r v a t i o n w e l l a t a r a d i u s of 5 m 
f rom 9020W has p r o v i d e d t h e o p p o r t u n i t y t o examine t h e e f f i c i e n c y 
of t h e pumped w e l l however i t has n o t been p o s s i b l e t o o b s e r v e 
t h e b e h a v i o u r of 9024P and 9025P d u r i n g a long p e r i o d of pumping 
f rom 9020W. 

I m m e d i a t e l y a f t e r c o m p l e t i o n of t h e 5 m r a d i u s o b s e r v a t i o n 
w e l l s ( 2 6 / 7 / 8 3 ) , t h e p r o d u c t i o n w e l l was a i r l i f t e d a t 8 . 5 1 / s e c 
f o r 3 h o u r s (180 m i n s ) . Drawdowns o b s e r v e d in 9024P, o p p o s i t e 
t h e s c r e e n in SAND 2 and in 9010W a t 180 mins a r e shown in t h e 
d i s t a n c e v e r s u s drawdown semi log p l o t F i g . 12. The e x t r a p o l a t e d 
drawdown a t t h e r a d i u s of t h e w a l l of 9020W was 33 m compared 
w i t h 4 8 . 5 m of drawdown o b s e r v e d d u r i n g pumping of t h e w e l l a t a 
s i m i l a r r a t e . The p r o d u c t i o n w e l l a p p e a r e d t o be o n l y m o d e r a t e l y 
e f f i c i e n t t h e r e f o r e i t was d e c i d e d t o t r e a t t h e p r o d u c t i o n w e l l 
w i t h Calgon in an a t t e m p t t o improve t h e e f f i c i e n c y . P r e v i o u s 
a i r l i f t d eve lopmen t had m a r g i n a l l y improved t h e s p e c i f i c c a p a c i t y 
f rom 15 m / d / m t o 15 .5 m 3 / d / m and i t was hoped t h a t Calgon 
t r e a t m e n t would r e s u l t in a more s i g n i f i c a n t improvement . 

Dur ing t h e a i r l i f t t e s t of 2 6 / 7 / 8 3 p r i o r t o t h e p l a c e m e n t of 
Calgon s o l u t i o n i n 9020W t h e r e a c t i o n of t h e 5 m r a d i u s 
o b s e r v a t i o n w e l l s was r e c o r d e d w h i l s t a i r l i f t i n g a t 8 . 5 1 / s e c . 
F i g . 13 shows t h e i r r e s p o n s e t o g e t h e r w i t h t h e r e s u l t s of a s h o r t 
p o s t Calgon t r e a t m e n t a i r l i f t a t t h e r a t e of 7 . 8 1 / s e c 
( 9 / 8 / 8 3 ) . The two s e t s of r e a d i n g s c a n n o t be d i r e c t l y compared 
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s i n c e d i s c h a r g e was chang ing as t h e a i r l i f t e d w e l l was d e v e l o p i n g 
d u r i n g t h e p o s t Calgon p h a s e . 

The p r e - C a l g o n b e h a v i o u r of 9024P and 9025P w i l l be compared 
wi th p o s t - C a l g o n b e h a v i o u r more e f f e c t i v e l y when 9020W i s 
r e - e q u i p p e d w i t h a pump. 
U/25 S i t e : 9030W 

The f i r s t p r o d u c t i o n w e l l in t h e 1983 d r i l i n g programme -
9030W - was d r i l l e d t o 162 m a d j a c e n t t o e x i s t i n g cored h o l e 
3161. The a s s u m p t i o n was made t h a t SANDS 1 & 2 were 
u n c o n s o l i d a t e d and a n a t u r a l sand pack would be d e v e l o p e d . Based 
on s i e v e a n a l y s i s of c o r e from 3161 and 3239 a s c r e e n a p e r t u r e of 
0.4 mm was s e l e c t e d . 

An in l i n e s c r e e n was s e t o p p o s i t e SAND 2 a t 135 t o 140 m 
and a t e l s c o p e s c r e e n assembly was s e t o p p o s i t e SAND 1 a t 153 t o 
158 m. Comple t i on d e t a i l s a r e shown in Appendix 2 . 

A t e l e s c o p e s c r e e n in t h e l o w e s t sand was s e l e c t e d on t h e 
a s s u m p t i o n t h a t t he poor q u a l i t y of t h e w a t e r in t he Upper S e r i e s 
may c r e a t e c o r r o s i o n p rob lems and i f such was s u s p e c t e d in t h e 

f u t u r e , t h e t e l e s c o p i c s c r e e n c o u l d be wi thdrawn and i n s p e c t e d . 

Development commenced on 2 8 / 5 / 8 3 w i t h t h e d r i l l e r f o l l o w i n g 
i n s t r u c t i o n s which were t o d e v e l o p t h e lower t e l e s c o p e d s c r e e n 
f i r s t in o r d e r t o avoid t h e p o s s i b i l i t y of t h e t e l e s c o p e s e c t i o n 
f l o a t i n g up t h e h o l e . No sand was p roduced d u r i n g e a r l y 
d e v e l o p m e n t . A f t e r 2 h o u r s of j e t t i n g t h e main c a s i n g s t r i n g 
d ropped 200 mm and the y i e l d i n c r e a s e d from l e s s t h a n 0 . 1 1 / s e c 
of c l e a r w a t e r t o 4 .4 1 / s e c of d i r t y w a t e r w i t h c l a y and g r a v e l 
p a r t i c l e s . S u b s e q u e n t l y t h e main c a s i n g s t r i n g locked i n t o t h e 
d r i l l r o d s and r o t a t e d one comple t e t u r n . The d r i l l e r s u s p e c t e d 
c o l l a p s e of t h e upper s c r e e n and i m m e d i a t e l y p u l l e d back t h e r o d s 
t o 92 m. The y i e l d had i n c r e a s e d t o 1 1 / s e c by t h i s t i m e . 

The r o d s were wi thdrawn from the h o l e and a dummy pump was 
r u n on 3 0 / 5 / 8 3 . The dummy would not p a s s below 136 m c o n f i r m i n g 
c o l l a p s e of t h e in l i n e s c r e e n . 

T h i s p r o b a b l y o c c u r r e d due t o b l i n d i n g of t h e s c r e e n by c l a y 
and c a r b o n a c e o u s p a r t i c l e s wi th f u l l h y d r a u l i c p r e s s u r e a g a i n s t 
t he o u t s i d e of t h e s c r e e n and a much r e d u c e d p r e s s u r e due t o 
a i r l i f t i n g i n s i d e t h e s c r e e n . 
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An a t t e m p t was made t o r e c o v e r t h e c a s i n g b u t a j o i n t f a i l e d 
a t 80 m below s u r f a c e t h u s o n l y t h e upper 80 m of c a s i n g was 
r e c o v e r e d . The ho le was abandoned and r e d r i l l e d a s 9040W. 
U/2 5 S i t e 90 4 0W 

F o l l o w i n g t h e f a i l u r e of 9030W i t was d e c i d e d t o r e d r i l l t he 
p r o d u c t i o n w e l l under t h e new number 9040W. D r i l l i n g s t a r t e d on 
6 / 6 / 8 3 and was comple t ed on 1 4 / 6 / 8 3 . A v a r i a t i o n from t h e 
o r i g i n a l d e s i g n was t h e a d d i t i o n of a sand pack t o p r e v e n t 
c o l l a p s e of t h e w a l l s of t h e h o l e d u r i n g d e v e l o p m e n t . The sand 
was s e l c t e d from t h e U/27 e x c a v a t i o n a s t h e c o a r s e s t sand 
a v a i l a b l e and was in f a c t w e a t h e r e d a q u i f e r m a t e r i a l . The sand 
pack was emplaced in t h e ho le u s i n g r e v e r s e c i r c u l a t i o n . 

The d r i l l e r was i n t r u c t e d t o g r a d u a l l y d e v e l o p b o t h s c r e e n s 
in o r d e r t o avo id t h e p rob l ems e n c o u n t e r e d in 9030W however 
d u r i n g deve lopmen t of t h e t e l e s c o p e s c r e e n s e t a t 158 t o 163 m, 
t h e j e t t i n g t o o l p e n e t r a t e d t h e end cap of t h e sump a t 165 m. 
T h i s c a p was o r i g i n a l l y p l a c e d a t 167 m t h e r e f o r e t h e t e l e s c o p e 
a s s e m b l y had f l o a t e d up t h e h o l e d u r i n g t h e sand pack ing p r o c e s s 
t o r e s t w i t h t h e r e d u c e r and ' K ' p a c k e r a g a i n s t t h e bo t tom of t h e 
in l i n e s c r e e n . 

T h i s f a c t was s u b s e q u e n t l y c o n f i r m e d by c a l i p e r l o g g i n g . 

A g r e a t d e a l of sand pack was l i f t e d f rcm t h e h o l e a f t e r t h e 
end cap had been p e n e t r a t e d . The a n n u l u s was t o p p e d up w i t h 
s a n d , deve lopmen t was s t o p p e d and a cement p lug s e t f rom 162 t o 
165 m t o r e p l a c e t he end c a p . 

S u b s e q u e n t deve lopmen t p roduced a y i e l d of o n l y 0 . 7 1 / s e c . 
The s i t u a t i o n was r ev i ewed and i t was c l e a r t h a t t h e sma l l s c r e e n 
a p e r t u r e and sand pack were n o t e f f e c t i v e . 

I t was d e c i d e d t o work over t h e h o l e , f i r s t d r i l i n g o u t t h e 
cement p lug and a i r l i f t i n g any sand pack m a t e r i a l which was 
s u r r o u n d i n g t h e t e l e s c o p e s c r e e n a s s e m b l y . I t was c l e a r by t h i s 
t i m e t h a t SANDS 1 & 2 were in f a c t s a n d s t o n e s and p r o b a b l y 
c a p a b l e of s t a n d i n g o p e n - h o l e . I t was t h e r e f o r e d e c i d e d t o 
w i t h d r a w t h e t e l e s c o p e a s sembly i f p o s s i b l e and a t t e m p t t o 
d e v e l o p open h o l e in SAND 1. 
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This work was u n d e r t a k e n on 2 0 / 7 / 8 3 . On d r i l l i n g o u t t h e 
cement p lug and a i r l i f t i n g from b e n e a t h t h e c a s i n g a y i e l d of 
a p p r o x i m a t e l y 40 1 / s e c was d e v e l o p e d w i t h some sand and c l a y 
which c l e a r e d f a i r l y r a p i d l y . 

During t h i s p r o c e s s t h e e n t i r e t e l e s c o p e s e c t i o n f l o a t e d t o 
t h e s u r f a c e and was r e c o v e r e d . Development t h e n c o n t i n u e d w i t h 
open h o l e from 157 m downwards. 

Very l i t t l e sand pack was r e c o v e r e d . The s a n d s t o n e was 
d e m o n s t r a t e d t o be s t a b l e even unde r c o n s i d e r a b l e s t r e s s and t h e 
in l i n e s c r e e n was e i t h e r s t a b i l i s e d by sand pack, o r f r e e of sand 
pack s i n c e t h e r e was no s e a l a t t h e bo t tom of t h e main c a s i n g 
s t r i n g . The sand pack was s t a b l e a t some l e v e l in t he h o l e 
b e c a u s e a l t h o u g h 7 m3 of sand was added t o t h e a n n u l u s d u r i n g 
c o n s t r u c t i o n , o n l y mino r amounts were p roduced in t h i s 
deve lopmen t p r o c e s s . 

During a i r l i f t i n g , drawdown was o b s e r v e d in two o b s e r v a t i o n 
w e l l s and when t h e j e t t i n g t o o l was removed from t h e h o l e a 
c a l i p e r l og was run ove r t h e open h o l e i n t e r v a l which c o n f i r m e d 
t h e s t a b i l i t y of t h e s a n d s t o n e . 

The f i n a l c o m p l e t i o n of 9040W i s shown in Appendix 2 . 

O b s e r v a t i o n w e l l s were d r i l l e d a t 50 m r a d i u s t o m o n i t o r 
SAND 1 (9041P) and .SAND 2 (9042P) . I t was d e c i d e d t h a t u s e f u l 
d i s t a n c e drawdown d a t a would be o b t a i n e d from a d u a l c o m p l e t i o n 
o b s e r v a t i o n w e l l a t 120 m r a d i u s , c l o s e t o t he p r o j e c t e d h i g h w a l l 
of t h e U25 c u t . 

A h o l e was d r i l l e d t o 94 m and g e o p h y s i c a l l y l o g g e d . 
C u t t i n g s and g e o p h y s i c a l l o g s i n d i c a t e d t h a t SAND 1 was p o o r l y 
d e v e l o p e d so two o b s e r v a t i o n w e l l s were i n s t a l l e d , 9043P s l o t t e d 
a t 70 t o 72 m and exposed v i a t h e h o l e a n n u l u s t o SAND 1 and SAND 
2, and 9044P s l o t t e d a t 70 t o 72 m o p p o s i t e SAND 3. 

Compos i te l o g s f o r a l l w e l l s a t U/25 s i t e a r e p r e s e n t e d in 
Appendix 2 and a c r o s s s e c t i o n in F i g . 14. 

U n f o r t u n a t e l y t h e r e has been no pumping f rom 9040W s i n c e t h e 
c o m p l e t i o n of t h e o b s e r v a t i o n w e l l s a t 120 m r a d i u s . 

During a i r l i f t i n g of 9040W a t a p p r o x i m a t e l y 40 1 / s e c , w a t e r 
l e v e l s were o b s e r v e d in 9041P and 9042P. The s emi log p l o t s of 
drawdown v e r s u s t ime a r e p r e s e n t e d in F i g . 1 5 . 
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Assuming t h a t each a q u i f e r c o n t r i b u t e s h a l f of t h e 
d i s c h a r g e , t h e i n d i c a t e d t r a n s m i s s i v i t i e s f o r e a r l y t i m e s a r e : -

9041P SAND 1 T = 63 m 2 /d 
9042P SAND 2 T = 53 m 2 /d 

An " impermeab le" boundary was i n t e r s e c t e d a t 10 and 8 mins in 
9041P and 9042P r e s p e c t i v e l y . 

T h i s b e h a v i o u r i s b e l i e v e d t o be due t o t h e i n t e r c o n n e c t i o n 
be tween a q u i f e r s a f f o r d e d by co red h o l e 3161 and t h e abandoned 
9030W. At e a r l y t i m e the induced l e a k a g e r e s u l t s in an a p p a r e n t 
T v a l u e which i s too h i g h . At l a t e r t i m e s t h e l e a k a g e becomes 
l e s s i m p o r t a n t and t h e T v a l u e a p p r o a c h e s t h e t r u e v a l u e f o r t h e 
a q u i f e r . 

La te Time 9041P SAND 1 T = 29 m 2 /d 
9042P SAND 2 T = 30 m 2 /d 

A c o m p r e h e n s i v e pump t e s t w i l l be c a r r i e d out on 9040W a s 
soon a s a p i p e l i n e i s i n s t a l l e d t o remove t h e w a t e r p r o d u c e d . 
U/2 7 SITE 90 50W 

In o r d e r t o t e s t t h e t h e o r y t h a t open h o l e c o m p l e t i o n would 
prove s a t i s f a c t o r y f o r Upper S e r i e s p r o d u c t i o n w e l l s , 9050W was 
d e s i g n e d and c o n s t r u c t e d as f o l l o w s . 

S t a g e 1. A g r a v e l packed w e l l was c o n s t r u c t e d wi th 2 mm 
a p e r t u r e heavy d u t y s c r e e n from 121 t o 126 m o p p o s i t e SAND 3. A 
f i b r e g l a s s f l a n g e was i n s t a l l e d a t t h e bo t tom of t h e c a s i n g a t 
128 m. The w e l l was d e v e l o p e d and the y i e l d n o t e d . 

S t a g e 2. The s a n d s t o n e f rom 13 0 t o 140 m (SAND 2) was 
d r i l l e d w i t h a down t h e h o l e hammer and t h e y i e l d no ted a f t e r a 
s h o r t p e r i o d of d e v e l o p m e n t . 

S t a g e 3. The h o l e was advanced by down the h o l e hammer t o 
p e n e t r a t e t h e l o w e s t s a n d s t o n e (SAND 1, 144 t o 151 m) and 
u n d e r l y i n g s i l t s t o n e s t o 160 m. F u r t h e r d e v e l o p m e n t of a q u i f e r 
i n t e r v a l s was t h e n c a r r i e d o u t . 

Four o b s e r v a t i o n w e l l s , a l l a t 50 m r a d i u s were comple t ed 
p r i o r t o t h e commencement of t h e p r o d u c t i o n w e l l d r i l l i n g . A 
f u l l y c o r e d h o l e 3239 i s l o c a t e d 5 m from t h e p r o d u c t i o n w e l l . 
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O b s e r v a t i o n s of w a t e r l e v e l f l u c t u a t i o n in a l l f o u r 
o b s e r v a t i o n w e l l s were r e c o r d e d d u r i n g t h e t h r e e deve lopmen t 
s t a g e s and d u r i n g d r i l l i n g s t a g e s 2 and 3. 

S t a g e 1 of t h e d r i l l i n g of 9050W was c a r r i e d out u s i n g t h e 
r o t a r y mud t e c h n i q u e and i t was n e c e s s a r y t o ream a s l i m (200 mm) 
p i l o t h o l e t o 368 mm in o r d e r t o i n s t a l l 200 mm ID f i b r e g l a s s 
c a s i n g , s t a i n l e s s s t e e l s c r e e n and 2 t o 5 mm g r a v e l p a c k . A 
f i b r e g l a s s f l a n g e w i t h open 200 mm ID c e n t r e and o u t s i d e d i a m e t e r 
of 355 mm was used a s a f i r m b a s e on which t h e c a s i n g cou ld s i t 
on t he bo t tom of t h e h o l e . The f l a n g e would a l s o p r e v e n t l o s s of 
g r a v e l pack d u r i n g s t a g e s 2 and 3 . 

P r o b l e m s were e n c o u n t e r e d d u r i n g i n s t a l l a t i o n of t h e c a s i n g 
due t o t h e sma l l c l e a r a n c e be tween t h e bo t tom f l a n g e and t h e 
w a l l s of t h e h o l e , p a r t i c u l a r l y o p p o s i t e p e r m e a b l e s a n d s t o n e 
i n t e r v a l s where mud cake had d e v e l o p e d on t h e w a l l s of t h e h o l e . 

I t r e g u i r e d c o n s i d e r a b l e e f f o r t t o push t h e c a s i n g p a s t such 
i n t e r v a l s and t h e l a s t few m e t r e s r e q u i r e d removal of t h e mudcake 
by p r o l o n g e d washing b e n e a t h t h e c a s i n g b e f o r e f i n a l d e p t h c o u l d 
be a c h i e v e d . 

The reaming and c a s i n g l o p e r a t i o n o c c u p i e d 5 f u l l r i g d a y s . 

The hammer d r i l l i n g of s t a g e 2' took o n l y 40 mins and s t a g e 3 
t o o k o n l y 1 h r . . 20 m i n s . 

Two o b s e r v a t i o n w e l l s 50 m west of 9050W were d r i l l e d u s i n g 
r o t a r y mud d r i l l i n g . 

9051P was comple t ed in SAND 1 a t 149 t o 151 m and 9052P was 
comple t ed in SAND 2 a t 135 t o 137 m. 

A second p a i r of o b s e r v a t i o n w e l l s was d r i l l e d , a l s o a t 50 m 
r a d i u s b u t n o r t h of t h e p r o d u c t i o n w e l l , u s i n g a i r and a t r i c o n e 
b i t . No p r o b l e m s were e n c o u n t e r e d w i t h t h e d r i l l i n g of 9053P and 
9054P b u t b o t h r e q u i r e d t o be f i l l e d w i t h mud t o r e t a i n w a l l 
s t a b i l i t y d u r i n g t h e c a s i n g o p e r a t i o n . 

9053P was comple ted in SAND 3 a t 97 t o 99 m and 9054P in 
SAND 4 a t 86 t o 88 m. 

Thus a t U/27 s i t e t h e r e a r e o b s e r v a t i o n w e l l s in each of t h e 
f o u r l o w e s t sand members b u t t h e r e i s no o p p o r t u n i t y t o o b s e r v e 
d i s t a n c e drawdown r e l a t i o n s h i p s . 
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S t a n d i n g w a t e r l e v e l s in t h e s e o b s e r v a t i o n w e l l s , a f t e r 
d e v e l o p m e n t showed a t r e n d w i t h t h e l o w e s t sand member hav ing the 
d e e p e s t SWL and s u c c e s s i v e members showing s h a l l o w e r SWL's. 

SWL (below Top of Cas ing ) 
9054P SAND 4 19 .28 m 
90 53P SAND 3 21. 77 m 
9053P SAND 2 23.00 m 
9051P SAND 1 23. 35 m 

T h i s v e r t i c a l p o t e n t i o m e t r i c g r a d i e n t i s t h o u g h t t o be due 
t o t h e d r a i n a g e of t h e l o w e s t sand member i n t o t h e U/2 7 cut which 
has not y e t exposed t h e h i g h e r sand members below w a t e r l e v e l and 
i s b e l i e v e d t o be a phenomenon which e x i s t s t h r o u g h o u t t h e Upper 
S e r i e s h a n g i n g w a l l r o c k s . 

C o m p l e t i o n d e t a i l s and compos i t e l o g s f o r a l l U27 d r i l l i n g 
i s c o n t a i n e d in Appendix 3 and a c r o s s s e c t i o n i s p r e s e n t e d in 
F i g . 16. 
R e s u l t s of Pumping T e s t s on 9050W 

Dur ing the a i r d r i l l i n g of 9053P a i r l i f t y i e l d was c a r e f u l l y 
m o n i t o r e d a s t h e d r i l l i n g p r o c e e d e d . 

Depth(m) C u m u l a t i v e Q ( 1 / s e c ) 
50 1 .6 
64 2 . 2 
76 3 .3 
80 4 . 1 
90 5 .7 

100 8 . 6 
102 11.2 

SAND 5 

SAND 4 & 5 

SAND 3 , 4 , 5 

I t i s c l e a r t h a t e a c h sand u n i t i s s a t u r a t e d and c a p a b l e o f 
y i e l d i n g w a t e r . A v a i l a b l e submergence f o r t h e e f f i c i e n t 
o p e r a t i o n of a i r l i f t i n c r e a s e d w i t h d r i l l i n g d e p t h and the most 
s i g n i f i c a n t d i s c h a r g e r e c o r d e d was a t f u l l d e p t h when t h e maximum 
submergence was a v a i l a b l e . 

The 11 .2 1 / s e c r e c o r d e d was in good ag reemen t w i t h t h e 
d i s c h a r g e of 13 1 / s e c o b t a i n e d from S t a g e 1. of 9050W in which 
s i m i l a r sand members were exposed t o t h e g r a v e l pack and 
s c r e e n . Al l a v a i l a b l e o b s e r v a t i o n w e l l s were m o n i t o r e d d u r i n g 
t h e a i r l i f t d eve lopmen t of S t a g e 1 of 9050W. R e s u l t s a r e shown 
in F i g s . 17, 18. Al though o n l y SANDS 3 and 4 were p e n e t r a t e d by 
the p r o d u c t i o n w e l l , a r e s p o n s e of 1 m was n o t e d in t he SAND 2 
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o b s e r v a t i o n w e l l a t 50 m r a d i u s . Th is was due t o i n t e r c o n n e c t i o n 
of a q u i f e r s v i a t he o l d cored h o l e 3239. The SAND 1 o b s e r v a t i o n 
w e l l d i d not r e s p o n d a t t h i s s t a g e . 

Assuming t h a t of t h e 13 1 / s e c d i s c h a r g e d e v e l o p e d a f t e r 100 
m i n s , 7 1 / s e c was c o n t r i b u t e d by t h e s c r e e n e d i n t e r v a l (SAND 3) 
f o r a As of 6 m but 1 .6 1 / s e c was d e r i v e d from SAND 2 v i a c o r e d 
h o l e 3239, and 6 1 / s e c came from SAND 4 f o r a As of 5 . 6 m, t h e 
t r a n s m i s s i v i t i e s of t h e two sand members a r e : -

SAND 3 T = 14 m 2 /d 
SAND 4 T = 17 m 2 /d 

I n t e r e s t i n g o b s e r v a t i o n w e l l r e s p o n s e s were no t ed d u r i n g t h e 
d r i l l i n g of S t a g e s 2 and 3 ( s e e F i g s . 19 & 2 0 ) . 

During S t a g e 2, when the d r i l l was p e n e t r a t i n g SAND 2, some 
r e s p o n s e was r e c o r d e d in 9051P, t h e SAND 1 o b s e r v a t i o n w e l l . 
A f t e r 140 mins of a i r l i f t i n g , 7 m of drawdown had d e v e l o p e d a t 
50 m r a d i u s . T h i s drawdown can o n l y be a t t r i b u t e d t o t h e 
p r e s e n c e of t h e c o r e d h o l e a t 5 m r a d i u s which must be assumed t o 
be s t i l l open over t h e a q u i f e r i n t e r v a l s . 

Dur ing S t a g e 3, when SAND 1 was b e i n g d r i l l e d a drawdown of 
17 m d e v e l o p e d in 9051P. 

The p r e s e n c e of an open h o l e so c l o s e t o t h e p r o d u c t i o n w e l l 
s i m u l a t e s t h e b e h a v i o u r of a l e a k y a q u i f e r and makes p r e c i s e 
a n a l y s i s of pump t e s t d a t a i m p o s s i b l e . S i n c e t h e r e i s a l a r g e 
number of e x p l o r a t i o n h o l e s in t h e Upper. S e r i e s , most of which 
can be assumed t o be open a t d e p t h t o some d e g r e e , t h e Upper 
S e r i e s can be e x p e c t e d t o behave a s a l e a k y a q u i f e r sys t em which 
w i l l a s s i s t in t h e u l t i m a t e d r a i n a g e of h i g h e r sand members in 
t h e s e q u e n c e . 

Back A n a l y s i s of Tes t Data on 90 50W 
S tage 1 

A f t e r 100 m a i r l i f t i n g a t Q = 1 3 1 / s e c = 1125 m 3 / d . 
SAND As E s t i m a t e d Q _Q T = .183 Q 

As As 

4 5 . 6 m 432 m 3 /d 77 14 m 2 /d 
3 6 .0 m 550 m 3 /d 92 17 m 2 /d 
2 0 . 8 m 141 m 3 /d 176 3 2, m 2 /d 
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Since SAND 2 was no t exposed in t h e p r o d u c t i o n w e l l d u r i n g S t a g e 
1 t h e r e i s c l e a r l y some i n t e r c o n n e c t i o n be tween a q u i f e r s v i a 
co red h o l e 3239 ( s e e F i g . 21A). 

I g n o r i n g l e a k a g e , 0 SAND 3 = 661 m 3 /d and T = 20 m 2 / d . 
S t age 2 

A f t e r 100 mins a i r l i f t i n g Q = 27 1 / s e c = 2333 m 3 / d . 
SAND As E s t i m a t e d 0 _Q T = .183Q 

As A s 

4 3 . 0 m 231 m 3 /d 77 14 m 2 /d 
3 3.47m 319 m 3 /d 92 17 m 2 /d 
2 4 . 3 m 1205 m 3 /d 280 51 m 2 /d 
1 7 .6 m 578 m 3 /d 76 14 m 2 /d 

The T v a l u e f o r SAND 2 i s s p u r i o u s l y h i g h due t o t he e x c e l l e n t 
i n t e r c o n n e c t i o n which must e x i s t be tween 9050W and 3239 a t t h e 
l e v e l of SAND 2 ( see F i g . 21B) . 

Image w e l l t h e o r y i n d i c a t e s t h a t 3239 i s b e h a v i n g a s a 
r e c h a r g e w e l l w i t h r e s p e c t to SAND 2 and w i l l r e s u l t in t h e As 
v a l u e o b s e r v e d in 9052P b e i n g r e d u c e d by h a l f . 

To c a l c u l a t e T f o r SAND 2 Q becomes 1205+578 = 1783 m 3 /d and 
Ais d o u b l e d f rom 4 . 3 t o 8 .6 g i v i n g : -

T = ^ § 3 x 1 7 8 3 = 3 8 m 2 / d 
o. b 

R e a l i s t i c v a l u e s from S t a g e 2 a r e : -
T 

SAND 4 14 m2 /d 
SAND 3 17 m 2 /d 
SAND 2 38 m 2 /d 
SAND 1 14 m 2 /d 

Drawdowns o b s e r v e d d u r i n g a pump t e s t ( 2 9 / 8 / 8 3 ) on Completed Well 
9050W, w i t h a Q = 2013 m3 /d a r e shown in F i g . 22 . 

Because a l l 4 sand zones a r e a v a i l a b l e f o r d i r e c t d i s c h a r g e 
i n t o 9050W t h e e f f e c t s of 3239 w i l l be m i n i m i s e d and t h e sy s t em 
t r e a t e d a s i f no l e a k a g e was o c c u r r i n g ( s e e F i g . 21C) . 

SAND As E s t i m a t e d 0 _Q T = . 183Q 
, As ; A s 

4 2 . 3 m 177 m 3 /d 77 14 m 2 /d 
3 3 .2 m 2 94 m 3 /d 92 14 m 2 /d 
2 4 . 4 m 836 m 3 /d 190 35 m 2 /d 
1 9 .3 m 706 m 3 /d 76 14 m 2 /d 

ZT 80 m 2 /d 
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A n a l y s i s of t h e drawdown in t h e d i s c h a r g i n g w e l l 9050W g i v e s an 
a p p a r e n t T of 87 m 2 /d which i s good ag reemen t w i t h v a l u e s 
o b t a i n e d by t r e a t i n g a q u i f e r s s e p a r a t e l y . 

H y d r a u l i c C o n d u c t i v i t y may be c a l c u l a t e d from the 
T r a n s m i s s i v i t y v a l u e s o b t a i n e d d u r i n g pump t e s t i n g . 

SAND T T h i c k n e s s K = I Amdel l a b v a l u e s of K 
bm b 

4 14 5 2 .8m/d 
3 17 9 1 . 9m/d 
2 3 5 10 3 .5m/d 3. 65 m/d 
1 14 7 2 . Om/d 2 .72 t o 3 . 2 8 m/d 

The a s s u m p t i o n s on which t h e above T r a n s m i s s i v i t y v a l u e s were 
based r e l y on t h e e q u a t i o n T = ' 1 and t h e f a c t t h a t f o r a 

As 
g i v e n a q u i f e r , T r a n s m i s s i v i t y i s a c o n s t a n t t h e r e f o r e t h e 
r a t i o _Q s h o u l d be a c o n s t a n t e n a b l i n g Q t o be d e t e r m i n e d from 

As . R s u b j e c t i v e e s t i m a t e of f l o w r a t e s was made f o r S t a g e 1 
and f o r f l o w s from Sands 1 and 2 in t h e Pumping T e s t . Minor 
a d j u s t m e n t s were t h e n made to a l l f l o w v a l u e s t o o b t a i n a s t a b l e 
s e t of t r a n s m i s s i v i t i e s . C a l i p e r l o g s from t h e open h o l e 
i n t e r v a l of 9050W b e f o r e ( 8 - 8 - 8 3 ) and a f t e r ( 2 1 - 1 0 - 8 3 ) pumping 
a r e shown in Append ix . 
Dewa te r ing of t h e Upper S e r i e s Hanq inqwal l Sequence 

The Upper S e r i e s h a n g i n g w a l l c o n s i s t s of a m u l t i l a y e r e d 
s e g u e n c e of a l t e r n a t i n g s i l t s t o n e o r muds tone a q u i t a r d s 
s e p a r a t i n g sand o r s a n d s t o n e a q u i f e r s o f m o d e r a t e p e r m e a b i l i t y . 

T h i s r e p r e s e n t s a complex l e a k y a q u i f e r sy s t em whose 
b e h a v i o u r in t he u n d i s t u r b e d s t a t e would be l a r g e l y gove rned by 
t h e v e r t i c a l h y d r a u l i c c o n d u c t i v i t y (Kv) of t h e a g u i t a r d s and t h e 
h y d r a u l i c p r o p e r t i e s of t h e a g u i f e r s t h e m s e l v e s . 

The s i t u a t i o n i s made more complex by t h e e x i s t e n c e of a 
l a r g e number of c o a l e x p l o r a t i o n h o l e s and s e v e r a l cored 
g e o t e c h n i c a l h o l e s which t h e p r e s e n t programme has shown t o have 
a h i g h p r o b a b i l i t y of b e i n g open a t l e a s t o v e r t h e lower sand 
members p a r t i c u l a r l y a t d e p t h s u n a f f e c t e d by w e a t h e r i n g where t h e 
m a t e r i a l i s in t he form of s a n d s t o n e . 

An i n d i c a t i o n of t h e number of h o l e s i n v o l v e d may be 
o b t a i n e d from the l o c a t i o n p l a n ( F i g . 1 ) . Coun t ing o n l y t h o s e 
h o l e s which l i e in a r e a s o u t s i d e t h e i n d i c a t e d 1986/87 h i g h w a l l 
t h e number of h o l e s by a r e a i s : -
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Area 2 0 40 
21 16 
22 25 
23 62 
24 >100 
25 16 
26 16 
27 10 

T h e r e a r e t h u s be tween 200 and 300 h o l e s which may be open 
a l l o w i n g i n t e r c o n n e c t i o n of a q u i f e r s . 

W h i l s t i n t e r c o n n e c t i o n f a c i l i t a t e s d r a i n a g e of t h e e n t i r e 
b a s i n i t makes p r e c i s e d e t e r m i n a t i o n of a q u i f e r p r o p e r t i e s on a 
b a s i n - w i d e b a s i s a l m o s t i m p o s s i b l e . 

The b e h a v i o u r of t h e b a s i n a s a whole in r e s p o n s e t o 
d e w a t e r i n g pumpage w i l l be d e p e n d e n t on a number of f a c t o r s . 

1. Degree of a g u i f e r i n t e r c o n n e c t i o n in a v e r t i c a l s e n s e . 
2. E x t e n t of c o n t i n u i t y of a q u i f e r s h o r i z o n t a l l y . 
3. P r e s e n c e or a b s e n c e of f a u l t s which may p roduce p a r t i a l 

compar tmen ta l i s a t i o n of t h e s y s t e m . 
4. Changes in p h y s i c a l n a t u r e of a q u i f e r s in r e s p o n s e t o 

w e a t h e r i n g a t s h a l l o w d e p t h s . Delayed y i e l d s and 
p e r h a p s i n a b i l i t y t o d r a i n u n d e r g r a v i t y may accompany 
t h e p r o c e s s o f w e a t h e r i n g of a l i t h i c s a n d s t o n e t o a 
sandy c l a y o r c l a y e y s a n d . 

5. The h y d r a u l i c p r o p e r t i e s of t h e a q u i t a r d s . 
6. The a b s e n c e or p r e s e n c e of r e c h a r g e v i a s u r f a c e a l l u v i a l 

sed i m e n t s . 
7. I n t e r a c t i o n w i t h e x i s t i n g and f u t u r e p i t d r a i n a g e . 

The s i t u a t i o n in August 1983 , when r e l a t i v e l y l i t t l e pumping 
of g r o u n d w a t e r from d e w a t e r i n g w e l l s had o c c u r r e d i n d i c a t e s t h a t 
mine d r a i n a g e has c r e a t e d a p o t e n t i o m e t r i c g r a d i e n t from e a s t t o 
we s t . 

Water l e v e l s from the t h r e e s i t e s d i s c u s s e d in t h i s r e p o r t 
( F i g . 23) show a g r a d i e n t of 3 m o r 3 x 10~3m/m between 
9040 (U/25) , and 9050 (U/27) si^es.0™ The g r a d i e n t be tween 
902 0 (U/2 4) and 9040(U/25) i s 6 .5 o r 6 . 5 x 10 _ 3 m/m. These 
g r a d i e n t s a r e t h e r e s u l t of e a r l y ° a n d c o n t i n u i n g d r a i n a g e a t t h e 
U/2 7 cu t which i s c u r r e n t l y t h e d e e p e s t upper s e r i e s 
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e x c a v a t i o n . Water l e v e l s a t 9050 s i t e a r e a round 170 m AHD and 
a t 9020 s i t e a r e 186 .5 m AHD. 

I t i s a n t i c i p a t e d t h a t t h e s e g r a d i e n t s w i l l be s u b s t a n t i a l l y 
m o d i f i e d by pumping f rcm t h e d e w a t e r i n g w e l l s which w i l l 
u l t i m a t e l y p r o d u c e i n t e r a c t i n g cones of i n f l u e n c e w h i c h , in t he 
a b s e n c e of r e c h a r g e , w i l l g r a d u a l l y d e w a t e r t h e b a s i n . 

On the a s s u m p t i o n s t h a t : 
1) i n d u s t r i a l w a t e r i s r e q u i r e d a t t h e r a t e o f 3 ML/day, 
2) 30 o r 50 m t o t a l t h i c k n e s s of sand has t o be d r a i n e d w i t h a 

S p e c i f i c Yie ld of 0 . 2 , 
3) t h e r e i s no r e c h a r g e t o t he b a s i n and pumping i s c o n t i n u o u s , 
a s i m p l e model of t h e p r o g r e s s of d e w a t e r i n g can be c o n s t r u c t e d . 

F i g . 24 shows such a model which s u g g e s t s t h a t f o r a t o t a l 
sand t h i c k n e s s of 50 m, t h e w a t e r l e v e l t h r o u g h o u t t h e b a s i n can 
be lowered by 150 m in about 14 y e a r s of c o n t i n u o u s pumping a t a 
r a t e of 3 ML/day which w i l l s a t i s f y i n d u s t r i a l w a t e r 
r e g u i r e m e n t s . 

T h i s model w i l l u n d e r e s t i m a t e t he r a t e of l o w e r i n g of w a t e r 
l e v e l i f : -

a) Sand t h i c k n e s s i s g r e a t e r t han 50 m 
b) S p e c i f i c Yie ld i s g r e a t e r t h a n 0 .2 
c) The a q u i t a r d s can y i e l d s i g n i f i c a n t vo lumes of w a t e r 

w i t h d e p r e s s u r i s a t i o n . 
A h i g h e r d i s c h a r g e r a t e w i l l i n c r e a s e t h e r a t e of . l o w e r i n g a l l 
o t h e r t h i n g s b e i n g e q u a l ( c u r r e n t w e l l c a p a c i t y i s a t l e a s t 50 
1 / s e c o r 4 . 3 2 ML/day) . If d e w a t e r i n g p r o c e e d s a t a r a t e g r e a t e r 
t h a n t h e demand f o r i n d u s t r i a l w a t e r a s i g n i f i c a n t s u r f a c e 
s t o r a g e w i l l be r e g u i r e d . 

As t h e b a s i n w a t e r l e v e l d e c l i n e s so w i l l t h e maximum 
c a p a c i t y of t h e d e w a t e r i n g w e l l s and i t w i l l be n e c e s s a r y t o 
d r i l l p r o g r e s s i v e l y d e e p e r w e l l s w i t h t h e p a s s a g e of t i m e . 

O v e r a l l d e w a t e r i n g p l a n n i n g w i l l depend upon t h e r a t e of 
l o w e r i n g of w a t e r l e v e l n e c e s s a r y t o a c h i e v e d r y p i t c o n d i t o n s 
and i t may t h e r e f o r e be n e c e s s a r y t o d r i l l some a d d i t i o n a l 
s h a l l o w e r w e l l s t o r a p i d l y d e w a t e r a r e a s r e q u i r e d f o r min ing in 
t h e immedia te f u t u r e . 
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In o r d e r t o m o n i t o r t h e b a s i n - w i d e p r o g r e s s of d e w a t e r i n g i t 
would be d e s i r a b l e t o e s t a b l i s h o b s e r v a t i o n w e l l s a t p o i n t s 
r emote from d i s c h a r g e s i t e s . 
Water Q u a l i t y 

Water a n a l y s e s from a l l p r o d u c t i o n w e l l s a r e i n c l u d e d in 
Appendix 5 . 

Wi th t h e e x c e p t i o n of 9010W which showed a wide v a r i a t i o n in 
T.D. S. be tween 21 000 and 8 000 m g / 1 , a l l a r e t y p i c a l sodium 
c h l o r i d e t ype w a t e r s w i t h some c a l c i u m and s u l p h a t e . (The l a t t e r 
due t o o x i d a t i o n of p y r i t e ) . 

T. D. S. r a n g e s from 12 070 mg/1 t o 16 400 mg/1 s u g g e s t i n g a 
long r e s i d e n c e t ime and poor f l u s h i n g . 

At t h e w e l l head the w a t e r s m e l l s s t r o n g l y of H2S b u t s t r o n g 
sme l l i s u s u a l l y a s s o c i a t e d w i t h r e l a t i v e l y low l e v e l s of t h i s 
g a s which can e a s i l y be removed by a e r a t i o n . 

DA ; DR E : Z V D. ARMSTRONG 

D. R. EDWARDS 





^ 
i

f
o

V
P

^
w

v
M

:
^

^ 
FIG

 
2 

m
 

D
E

P
A

R
TM

E
N

T .O
H

.M
lN

ES A
N

D
 EN

ER
G

Y 
SO

U
TH

 A
U

STR
A

LIA
 

' 
LEIG

H
 

C
R
EEK

 
C

O
A

LFIE
LD

 
LO

B
E

 B
 G

R
O

U
N

D
W

A
T
E
R

-IN
V

E
S
T
IG

A
T
IO

N
 

PRO
VISIO

NAL 
CO

RRELATIO
N

 
O

F 
SA

N
D

 
M

EM
B

ER
S! 

ON
 

<N
 

*0 

C
O

M
P

IL
E

D
 

D
7

A
7

~
 

D
R

A
W

N
 

G
.B. 

D
A

T
t 

25 JUN
 84 

o o 
yl>

-ftt 
"D

A
T

E 

S
C

A
L

E 

P
L

A
N

 
N

U
M

B
E

R
 

S17431 



J o o O) Ul 
J z o h-< > tr UJ 
.to. 

. m
 

S
i 

UJ »-
O

 
^ 

£
8 oc 
Q. 

i i i 
ro« 
«>! E 

i i o E <r 
j o) 

• i 

E u. 

E E 

<
b 

°2
i 

uj 
i- 

i 
</> f 

• <
~j 

111 O
 I 

T 
i- 

i- E 
, ^ £L 

< 
W

 tt 
> 

Q
 uj 

a 
lj 

\t 
tr 

o 
o 

? 
x 

< UJ _, 
5 

> 

0. tr 
•5: UJ 

^
 

£
 

l
i 

UJ UJ 
O

 Q
 

I 
s

i 
CO

 < 
CO

 o 

< 
2 
< >
 

<
 

(0 
z o h < D

 o til 

CD
 

o o < -3 

E 
\ 

„ 
o 

o 
£ o 

TJ T? 
E 

E 

o •C
 

J 

O
 K
 

ro 
00

 

B 
5 

%
 

2* a> fc 
> 

o 
3 

-  
2 

« 
o> J 

p 
c 

O
 

t 
* 

_ 
i 

E 
h 

[L D
 

«/> 
c o 

K
 

IT) 
C\J

 
<\J O

 
M" 

11 

h- O
 N

 

a> 

H
 

—
 c o 

a> •*-
«- 

P
 

0 
c 

I 
t 

- 
«; 

£ 
£ -S 

0 "S
 £ 

o 
> o a, 

Q) i, 
u 

o> « 
C

 
E 

o £ 
O

 
v M

 
W

 
N

O
 

(S3di3W
) 

N
M

oaM
V

da *ivnaiS3U
 

= 
r 

8 

-

1 I / / 1
 

j d 

h c •O Q 
_ 1 

t-J 
LU

jj 
0 

| 
. 0 

O 
<
 7) 

UJ 
a. 

J 
-

f
t 

-

/ 
- fl O O

 
/ o> 
/ o> 

CO
 

z o I-<
 

J D
 

o -J 
< o 

X u> 
to 
x 10 
CJ

 
E 

oj 
<0 
O

) 
»

 
tl CO

 

£ 
O

 
* 

CM
 

co
 10 

m
 

x 
o —

 
to

 
CD

 
§ 

5 
CVJ 
o 

•• 
o> »-

0 X
 

(0 I 
<7> 
X

 X
 

«o CO
 

cn r̂
 u 

CO
 "N. 

CD
 T> 

CO
 

CO
 

•C
 

"ft) 
E o 

'3 D
 

o
 

Q. 
O. 
O

 
•X

 
o

 
a> 
c. 
O

 
* 

o CJ 
to 
ro 
00

 

I 
° 

o 
" 

o> »-

00
 -6 

to
 

r» 

§
 £

 
•0 

o 

IT) 
UJ 

UJ 
2 11 
jJ 

£
 

<
 

Q
 

<
 

E 
00 
o

 

-E
 

ID
 

-o>-

E 
h
-E 

oo 
CO

 
6 

O
 

r- 
- CM

 to 
in 

CO
 

c» 
O

 
-

(S3H
13W

 ) NM
OOM

VUO
 

* 
? 

T3 
fj 

^ 
^
 s

 s
 

ro 
ro to 

§ 
1 

o 
o 

a> 
C

T) 
Figure 

ID
 

»< 
TJ

 
C

 
4>-
Q_ 
Q. 
O

 

a> 
a> 
tn 
V) 
0

 

"a> 

O
 

< </) 
o o
 

D
EPA

R
TM

EN
T O

F M
IN

E
S A

N
D

 EN
ER

G
Y 

S
O

U
TH

 A
U

STR
A

LIA
 

. 

ffs 
cx 

LE
IG

H
 

C
R
EEK

 
C

O
A

L
F
IE

L
D

 
LO

B
E

 B
 

G
R

O
U

N
D

W
A

T
E
R

 IN
V

E
S
T
IG

A
T
IO

N
 

9010W
 

W
ELL 

U
N

IT 
NO

. 653605a0W
00254 

A
IR

LIFT 
TEST 

1 O
CT 82 

COMPILED
 

D.A
 SO

.E. 
DRAWN

 
G

.B
. 

DATE 
27 JON

 84 
CHECKED

 

-

C
 D

 0 
DATE 

SCALE KAN
 NUMBER

 
S

17432 



E E 

UJ 
£ o

 
* 

< > or 
Iu

j 
UJ 

o 
o O

 
J 

r 
i 

ss 
i 

. 
to 

i y 2 
> 
uj 

y 
, u. 

2  
3 

o: 
o 

Q- o 
DC

 
Q. 5 a: 

UJ 
»-

: yc 
: 

o 

is 
Ul IK

 
O

 Uj 
UJ 

t 
-I 

3 
o 

o 
X 

< 

a. tr 
2 

y 
13 
0. 
u_ 
o 

o 

i
i 

UJ UJ 
o 

Q
 t'S 
<
 

° 
p 

£ 
to 

< 
H

 DC
 

(O
 o 

S
y 

5
5 5 «I 

<0 
z o h <

 

D o Li 

(D
 

O
 

o < -3 

u 
JC

 
« 

O
 K
 

«o 
00 < 

E 
E 

>•>»«> 
° 

° 
t; 

X) T3 <J 
J 

J 
y 

-••>>•-„ 
t 

> 
o 

c 
J2 

«> > 
c

 
c

 
o

 
5

 
a

. "8
 

c 
F 

* 
2 

a 
2 

I- 
a. 

o 

»- o 
N

 

o 
!c X c

 

K
 

m
 

CVJ 
CJ o u-n-

c
 

0) 
o 
t a> 
o

 
o 

a> 

P —
 

c
 

o
 

a> 
.§ 5 
^ 

L. «l 
|

o 

o
 

£ 

a> 
u 

M
 

to 

o 
S 

-o _ 
E 

g 
o 

O
 

w «/> 
n 

n
o 

«
 

" 
«

 

to -S »_ 

o 

(S3M
13W

) 
NM

OOM
VHO

 "lV
flO

ISSd 
= 

f 

»
 

>
 

• 
ff-i i i 

>
 

1 
l 

O
 

/ 
i o 

t -i 
& 
o cvi 
O

 
T> / » I 

1 
* 

& 
o cvi 
O

 
T> / i i r 

i
-

-
M

. 
• 

1 
1 

J.. 
-

7 
-

1 
-

i l 
<
 

i f-

/ 
\ \ V

 

• 

/ 
/ 

• 
i 

/ 
/ 

o CJ 
o ro 

(0 
z o I-< -J 
D

 
o J < o 

tr. 
o to 
UJ 
i-z> 
z z 

-111 

II 
jj 

£
 

< Q 

<3 

(O
 

x
 

-
a

 

a> 
ai 
to 
w

 
o

 

3 Q
 

<t 
to o w

 
o

 

o 
(S3U

13W
 ) N

M
00M

V
U

0 
= 

P 
o m

 
o to 

Figure 

D
E

P
A

R
TM

E
N

T O
F'M

IN
E

S A
N

D
 EN

ER
G

Y-
S

O
U

TH
 A

U
STR

A
LIA

 

CM
 

LEIGH
 CREEK

 COALFIELD
 LOBE B

 GROUNDW
ATER

 INVESTIGATION
 

9020W
 

W
ELL 

U
N

IT 
NO

. 653605a0W
0042j6 ~ 

PUM
P 

TEST 21 NOV 82 
SEM

I-LO
G

 
PLO

T 
M

F
 

6
9

 

1 COMPILED
 

D.E.SD.A. 
draw

n: 
6.B. 
DATE 

"27 JUN
 64 

C
H

E
C

K
E

D
 

• 
ijr • 

ff C
 D

 0. 
"H

'/n" 
DATE 

SC
A

LE PLAN
 NUMBER-

S
17434 



E E 

£ o cvr 
o! 
CW

..CO
 

1 m
 

o \ UJ 
£ I 

-
»- 

C
 

< >
 

o: 
lii 

S 
9 

ui i—
 

o 
o 

r> 
o: 

o 
Q- o 

a: 
a. o Li 

I-tn p 
111 o 

%
 

tr Li 

i i 
CO

 
CO

 

y o Li 
£ 

> 

z
1! 

O
L

C
 

5 Ui 
^ 

3 
ff Li CE 
Q

 LJ 
LJ

 
t 

_i 15 
O

 O
 

X
 

<
 

CO
 

Ui 

n Li Li 
Q

 O
 

£
 

o o £
 

<
 

a: 
q Li 

<
 

(0 
Z o h < 

..3 
O

 
lii 

CD
 

O
 

o < 

•C
 

o 
!c > c 

E 
£ 

>
s V. 0) 

O
 K
 

IO
 

0
0

 <
 

° 
° 

f; 
•O

 "O
 

" 

J
!

? 
iT

 
a. 

• 
> 

o 
« 

*- c 
XL o» * 
p 

c 
o 

£ 
a. "5 

c 
p 

> 
E 

I 
2 

h 
OL a 

v- o 
^ 

o 
!c * 

o 
I-K

 
IO

 
CVi 
OJ o 

0) 
u a> 
o o
 

a> 

H
 

—
 c o 

®
 

E 5 0) 
-JS 
5 O

 
•o

 B
 

CO
 

p a> 
» 

4; o 
o> « 

c 
E 

g 2 
° 

w
 £ 

W
 N

 b 

CO
 5 

_ 

(S3M
13W

) 
N

M
00M

V
H

Q
 "IV

naiSSd 
= 

P 

j 

-

r 

E -h. 

I 1 J-J 
h 

E -h. 

I 1 
- 

-
/ 

-
E -h. 

I 1 
/ 

-

/l/J 
£D

 
/ 

J O
 

i 
U

I 
. & 

f< 
t O

 
5 7) 

\ 
o IxJ 

ft* 

t-
ffN

 
i 

T s-O
 

CM
 

O
 

rr> 
1 

1 s-O
 

CM
 

O
 

rr> 
I 

I, s-O
 

CM
 

O
 

rr> 

! 
/ 

o CM
 

CD
 

z o h < -J 
D

 
o J < o 

tr o CO
 

8 uj . 
Z I'-ll 
jj 

?
 

<
 

a 

o >. 
Z | S o 

o 
* 

<3 

CD
 

>< 

•o c «> 

ai «> 
v> 
to 
O

 

ai 
£ O

 
< CO

 

o 
li-

CD
 

ro 
o in 

(S3U
13W

1 NM
OOM

VHO
 

= 
F 

o u> 
Figure 

D
E

P
A

R
TM

E
N

T O
F M

IN
E

S A
N

D
 EN

ER
G

Y: 
S

O
U

TH
 A

U
STR

A
LIA

 
LEIG

H
 

C
R
EEK

 C
O

A
LFIE

LD
 

LO
B
E

 B
 

G
R
O

U
N

D
W

A
TER

 IN
V

E
S
T
IG

A
T
IO

N
 

9020W
 

W
ELL 

U
N

IT 
N

0.653605d
0W

00426 
PUM

P TEST 
21 JAN

 83 
S

E
M

I-L
O

G
 

P
L

O
T 

. C
O

M
P

ILE
D

 , 

D.E.8D.A. 
D

R
A

W
N

 
—

 G
.B

. ... 
D

A
TE 

27 JUNB4 
C

H
E

C
K

E
D

 

~ 
IS 
c o o 

•w/.l/jT 
D

A
TE 

SC
A

LE P
LA

N
 N

U
M

B
E

R
 

S
17433 



0\ 
•O

 

*fe
 

CO
 

. 
v> 

^ 
c 

~ 
N

 
E 

c 
ai 

IO
 

o 
r- 

T 
A

 
IO

 
II 

II 
W

 
E 

IO
 

z 
to 

o 
II 

II 
II 

h 
IO

 

<
 

t-
X 
CO

 
X 

-1 
z 

X 
CO

 

D
 

o Q
_ 

M
-

o 
I 

ii 
O

 
)-

<
 

«t 
3 

o 
U

J 
2 

o 

n I O
 

m
 

IO
 

10 
x IO

 
IO

 
X 

0 X
 

r-01 
X

 
CT) 

O) 
tr «t 
LlJ o 0. 

£ 
I-

o 
o 

<
- 

<
 

Q
 

O
 

Ui UI 
f- CL 
(K

 D-
2 

P 
to <o 

E
 

E
 

Q
 

Ui 
CO

 
UI 

U! lii 
O

 
O

 
^ 

tr 
q: 

0 
< 

< 
UI X

 
X

 
01 o 

O
 

Ui 
>_ CO

 <o 
O

 
Q

 

f a: 

Q_ 
Ui 
Q

 
Ui 
_l 
o X

 

(ui) 
U

M
O

pM
ejQ

 

o o 

D
EPA

R
TM

EN
T O

F M
IN

E
S A

N
D

 EN
ER

G
Y 

SO
U

TH
 A

U
STR

A
LIA

 
LE

IG
H

 
C
R
EEK

 
C

O
A

LFIE
LD

 LO
B
E

 B
 G

R
O

U
N

D
W

A
T
E
R

 IN
V

E
S
T
IG

A
T
IO

N
 

9020W
 

W
ELL 

U
N

IT 
NO

. 653605a0W
00426 

PUM
P TEST 

21 JA
N

 83 
L

O
G

-L
O

G
 

P
L

O
T 

FI6....6 
C

O
M

P
ILE

D
 

O.E. 8 D.A. 
D

R
A

W
N

 

, G.B. 
. D

A
TE 

28 JUN
 84 

C
H

E
C

K
E

D
 

• 
£ 

y 
C

 D.O
 

OATt 
SC

A
LE PLA

N
 N

U
M

B
E

R
' 

S
17435 

M
F

 
8
7

 



£ o CM
 

O
 

CD
 

E 
E 

_
j 

UJ 
£ z o I-< > a: 
UJ 
to 

. m
 

s
s 

UJ 
I 

tO
 

to 
UJ 
.z it: 
o 

> UJ 

t_> 
o 

UJ jZ 

1 
= 

^ 
8 

a: 
q. o UJ 

k- 
. 

to E 
_ 

UJ £ I 
T 

§ tr 
UJ 

t 
y 

1J 
5 

£ 
o 

o 
2 

X
 

< 

o. a: 
2 

w
 q: 

£ to 

EE 
UJ UJ 
Q

 
Q

 

J o Q
 

£
 

<
 

(t 
O

 
UJ 

i—
 

2 
3 %

 
<
 

to 
UJ 
fr-

ee 
Z o h < D

 
O

 
tu 

m
 

o o < 

n u 

O
 K
 

to 
CD

 < 

E 
E 

>
« 

>> 
a, 

° 
° 

t; 
•o 

x> 
« 

J 
£ 

y 

^
 

«, fc
 

> 
3 

« 
c 

•!2 
O

 
* 

p 
c 

o 
c 

c 
* 

o 

v> 
a> 

P 0) c o 

E 
2 

o 

I-K
 

IO
 

CM
 

CVJ 

0) 
v>

. 
£ 

o 
o 

C
 

3 
«-

- 
CL Q

 

t- 
O

 
N

 

CO
 

(S
3U

13W
) 

NM
O

O
M

VUQ
 lV

naiS
3H

 
= 

f 

-UJ 

o
r 

U
J-

>
- 

I 
c rlJ 

i St 
OCO, 
* Q

: 

o IO
 

o 
L o 

m
 

(S3U
JL3N

 > N
M

O
aM

V
U

a 
r 

p 

c Q
>

 
o 
it g o 

* E 
•» 

0> 4= o 
o> " 

c 
E 

g 
° 

° 
a> !2 

W
 

N
O

 

to
 

3 
«_ 

"8 
£ a> 

o >» 

15 
| a Q

. 

O
 

0) 
£

 
O

 
* 

(0 
z o I-< D o -J 
< o 

to E 
m

 

£E 
O

 
to 
UJ 

-U
l 

2 II 
Jj 

?
 

<
 

o 
5 

E 
CM

 

O
 

0
0

 

o u> 
Figure

 ...7..._ 

D
E

P
A

R
TM

E
N

T O
F M

IN
E

S A
N

D
 EN

ER
G

Y 
S

O
U

TH
 A

U
STR

A
LIA

 

fsi 

LEIG
H

 CREEK
 COALFIELD

 LOBE B
 GROUNDW

ATER
 INVESTIGATION

 
9

0
2

0
W

 
W

E
LL 

U
N

IT 
N

O
. 6

5
3

6
0

5
a

0
W

0
0

4
2

6 • 

P
U

M
P 

TE
S

T 
12 M

A
Y 83 

S
E

M
I-L

O
G

 
P

L
O

T 
M

F
 

6
9

 

C
O

M
P

ILE
D

 
D.E.BD.A. 

D
R

A
W

N
 

G.B. 
D

A
TE 

2
8 

JU
N

 
8

4 

C
H

E
C

K
E

D
 

S C
 D

 
0 

D
A

TE 

SC
A

LE PLA
N

 N
U

M
B

E
R

 

S
I 7

4
3

6 



(ui) 
U

M
O

pM
eJQ

 

6\ 
si 

For all 
S

A
D

M
E W

ell U
nit N

os see appendix 
6 

FIG
....8 

D
EPA

R
TM

EN
T O

F M
IN

E
S A

N
D

 EN
ER

G
Y 

S
O

U
TH

 A
U

STR
A

LIA
 

LEIG
H

 
C
R
EEK

 
C

O
A

LFIE
LD

 
LO

B
E

 B
 

G
R
O

U
N

D
W

A
TER

 IN
V

E
S
T
IG

A
T
IO

N
 

9020W
 

W
ELL U

N
IT NO

 653605a0W
00426 

PU
M

P TEST 
12 M

 AY 83 
. 

L
O

G
-L

O
G

 
P

L
O

T 

M
F

 
8

7
 

C
O

M
PILED

 
D

.E
.8

D
.A

. 

D
R

A
W

N
 

6.B. 
"-D

A
T

E
—

 
28 JUN

 84 
C

H
EC

K
ED

 

if 
C

 0
.0 

•v^u/tt 
D

A
TE 

SCALE PLA
N

 N
U

M
B

E
R

-

S
17437 



o tr. 
o

. 

<n 
CO

 

_l 
_J 
UJ 
£

 
z o t-<
 

>
 

cc 
UJ 
to o 
m

 UJ 
o 

i-to 
z 

UJ 
o H

 o -> _J 

n 
It 

o rr UJ 
h-

£L 

£ O
 

o o>! 
Ci 

E o 
b 

e
 

r , ii: 

to 
tO

 
UI 
z u 

UI 
< 

D
. 

U
J 

TR
 

o 
uj 

UJ 
it 

-I 
•=> _ 

o 
o

 
u

j 
x 

< 
o 

E E 

C
T> 

i 
ui 

i
| 

> 
^ 

y 
3 

§ 
g fc § 
h

»
- 

a 
< 

(O
 

o 
* 

£ 
U

J 

° 
t- 

5 
f  

<
3 

&
 

2 
Q

 
< 

(0 
z o h < 
D

 
o 111 

CD
 

o o < 

o 
!c > 

d'M
 M

0~139 M
3rLVM

 
o> 
<p 
o> 

E 
• E 

>» >» o> 
O

 O
 

"D
 -a 

" 
^ 

o 
J ^ 

0, 
V 

> 
B

 CL 

•J5
 

c
 

J2 
t> * 

p
 

c
 

o
 

5 
5. 1 

c 
c 

» 
E 

3 
E 

I- 
a. 

a 

I- o 
N

 
o

i 
H

idsa"
1 

O) 
00 

* c
 

O
 K
 

to 
CO

 <
 

o
 

I-X 

IO
 

CVJ 
(V

I 

a> 

P ~ c o
 

a> 
»

- 
p 

o 

s I -
L> ^ « 

to l 
i 

| 
° 

8 
O

 
o, 

S. -fc 2 
I O

 
0 w

 
W

 
N

o 

o It 

E 
<71 crt o 
u> 

CO
 

CO
 

tb 
—

I 
* 

* 
CO

 
to 

€
 

O
. 

m
 

•D
 

IO
 

IO
 

T
3 

• 
CO

 
CO

 
ft. 

N
 

^
 

O
 

IO
 

O
 

N
 

fc
 

O
 

CM
 

CM
 

T
J 

c V
) 

o 
m

 

o 

o 
* 

to 

8 

u> 
OI 

I 

I £
 I 

f. 

CVJ 
IO

 
If) 

(S3H
J.3W

 ) N
M

O
O

M
V

dO
 

= 

(0 
z o h < J D

 
o -J 
< o 

CO
 

t̂
 

IO
 

0
0

 u> 
CVJ 

to E 
IO

 
10 
11 

a: 
o to 
ui 
»-z>

 
z z UI 

II 
Jj 

2 < Q
 

V
 

9 
<3 6a E 
O

 
oo 

u> 
Figure...9.. 

D
E

P
A

R
TM

E
N

T O
F M

IN
E

S A
N

D
 EN

ER
G

Y 
S

O
U

TH
 A

U
S

TR
A

LIA
 

" 
" 

-

<r> 
1 

LEIGH
 CREEK

 COALFIELD
 LOBE B

 GROUNDW
ATER

 INVESTIGATION
 

90I0W
 

W
ELL U

N
IT NO

 
653605a0W

00254 
DRAW

DO
W

N
 

12 M
AY 83 

-
-

M
F
 

8
7

 

C
O

M
P

ILE
D

 

D
.E.8D

.A
. 

DRAWN
 

6.B
. 

D
A

TE 
28.JUN

 84. 
C

H
E

C
K

E
D

 

tf-' c
 D

O
. 

D
A

TE 

S
C

A
LE P

LA
N

 N
U

M
B

E
R

 

S
17438 

i 



190 

180 

170 

o 
3: 

160 

«/> 
uJ 
C* 160 
>— 
uJ 

140 

C 

z 130 

0 
£ 120 
> 
uJ 
_ ) 
uJ 110 

100 

90 

SE E.T.S.A. K GRID IN METRES NW 
o o 00 
L_ 

0 in oo 
1 

o o <n 
o in at 

o o o 
o in o 

_7 

( 3 6 5 0 ) 9 0 2 3 P 9 0 2 2 P ( 3 6 4 6 ) 
WELL UNIT NO. 6 5 3 6 0 5 a 0 w 0 0 2 5 4 

90I0W 
9 0 2 1 P 
9 0 2 6 P 

WELL UNIT NO. 6 5 3 6 0 5 a 0 W 0 0 4 2 6 

9020W 

COAL EXPLORATION DRILLHOLE 

COAL EXPLORATION DRILLHOLE 

W 

9026P 

S W L 7 / 8 3 - 2 -

REFERENCE 
Production well (9010— first production well drilled in upper series) 

Piezometer monitoring effect of 9 0 2 0 W on 'SAND* member 5 

Static Water Level at July 1983 

2nd. 'SAND1 member above highest exploitable coal seam 

For all SADME Well Unit Nos see appendix 6 

FIG....10 

m i f - - DEPARTMENT OF MINES AND ENERGY 
W l SOUTH AUSTRALIA | 

COMPILED 

D.E.SD.A. 
C D <7 DATE 

CREEK COALFIELD LOBE B GROUNDWATER INVESTIGATION 
DRAWN 

G.B. SCALE 

GENERALISED SECTION U/24 SITE DATE 
29 JUN84 

PLAN NUMBER 

8 4 - 2 7 5 CHECKED 

PLAN NUMBER 

8 4 - 2 7 5 



5 
o 
CM o 0) 

V) 
<D 

0) 
E 

z 
£ 
o 
Q 
£ < 
a. 
o 

7 8 9 10 5 6 7 8 9 100 

t - T I M E IN M I N U T E S or t / t, 

7 8 9 1000 7 8 9 10000 

5 o o 

<v 
L_ 

a> 
E 

$ 
O 
a 
< 
a: a 

WELL UNIT No. 

REFERENCE POINT m above ground 

AQUIFER from to m 

INTERVAL TESTED from to m 

TYPE OF PUMP 

LENGTH OF TEST 

DEPTH PUMP INTAKE m 

DEPTH WATER LEVEL 
AT START OF TEST m 

AVAILABLE DRAWDOWN m 

EQUATIONS 
i 

0 - l 8 3 x Q 2 25x T t o 
b/i 

In which 

T 1 Transmissivity (m3 /day/m) 

Q 1 Pumping rate ( m3 /day) 

Drawdown per log cycle (m) 

S = Storage Coefficient 

to = Zero drawdown time (mins.) 

r = Distance to observation well (m ) 

1 day = 8-6,4 x 10 sees 
i 

DATA 
| to 

I 

CALCULATIONS 

For all SADME Well Unit Nos'see appendix6 

Figure..! .1. 

DEPARTMENT OF MINES AND ENERGY 
SOUTH AUSTRALIA ', 

LEIGH CREEK COALFIELD LOBE B GROUNDWATER' INVESTIGATION 

9020W WELL UNIT NO. 653605a0W00426 
EARLY TIME RESPONSE! 

COMPILED 

D.E.aO.A. 
DRAWN 

G.B. 
DATE 

11 JUL 84 

WbSLJU 
•SC D 0 DATt 

SCALE 

PLAN NUMBER 

8 4 - 2 7 6 



£
 

o
 

CVJ 
o 

E E 

U
i 

J z o
 

<
 

>
 

ct 
Ui 

OX
 CO

 o 
! m

 UJ 
1* o »-
z 

< co 
»-  z 

£ 
u 

2 
UJ K

 
^ 

-J 
O

 
S 

Q- 
? E o

 
u. 

U
J 

_
, 

£ 
> 

!Z 
u

j 

x>
 

o
-

c/> 
co 
U

J 
z 

Q. o: 
o 

Cl 
U

J 
IE 

Q
 

u
j 

U
J 

t 
-I 
0 

o 
1 

< tfc 
UJ UJ 
o 

o 

£
 

o
 

Q
 

£
 

<
 

o: 
o U

J 

i—
 ®

 
< 3 < 

W
 

z o h < D
 

o ui 

ID
 

0 o < 

* c
 

>* >» 0) 
p 

o 
£ 

•O
 T3 

n E 
E 

X 

C
D

 
C

D
 

ro 
O

 

5 

<3 

^ 
„ fc 

> 
o 

U
i ~

 
c

 
«£> o 

* 
E 

E 
° 

in 
Q

. 
E 

3 
2 

- 
Q. O

 

•O
 

$ 

o
 

«
->

 

t-x
 

IO
 

CVJ 
CVJ o

 

^
 

£ 
®

 

II o
 

«
 

_ 
c 

o 
c 

.E > 
* 

- 
«

; 

o 
-g P 

o 
* 

g. ^ J E * 
» *» 

CO
 

»- o 
N

 

t: 
e 

° 
° 

o «2 
w

 
n

o 

CO
 

o
 

JD
 

O
 

o Q
. 

a 
je o a> 
f O

 
* 

(S3U
13W

) 
nm

oom
vhq ~ivnais3H

 
= 

r 

(0 
z o 

CD
 

x
 

«>
 

o
. 

a
. 

o « w
 

M
 

<n 
O

 

a> 

UI 
o < CO

 
o k_ 
o 

(S3&
13W

 ) NM
OQM

VaO
 

= 
Figure..!?_ 

D
E

P
A

R
TM

E
N

T O
F M

IN
E

S A
N

D
 EN

ER
G

Y 
S

O
U

TH
 A

U
STR

A
LIA

 

<j\ 
CM

 
CO

 

LEIGH
 CREEK

 COALFIELD
 LOBE B

 GROUNDW
ATER

 INVESTIGATION
 

9020W
 

W
ELL U

N
IT NO

. 653605a 0W
00426 

DISTANCE 
VER

SU
S 

DRAW
DO

W
N

 
TEST 

24 JU
L 83 

MF 89 

C
O

M
P

ILE
D

 

D.E.ft D.A. 
D

R
A

W
N

 
6.B. 

' 
D

A
TE 

29JUN
 84 

C
H

E
C

K
E

D
 

A 
W

 
U

* 
C

 0 0 
D

A
tE 
•h 
TE 

SC
A

LE P
LA

N
 N

U
M

B
E

R
 

S
17439 



I • I 
O-i _| 
in: 

LJ 

S
i* 

o>: 
2 

o 
n Q-i < 
^ 

> 
o: 

o
! uj 

OJ CO
 

J
 

00 
-5 

o 

o 
o 

UJ j-
^ 

° 
O

 
Z

> 
QC

 O
 

0. O
 

DC
 

CL 

E 
E 

£
 E 

o ui 
I-co 
U

J 

2 o: 
U

J 

I H
 

CO
 

CO
 

UI 

o 
X

 
fcp 
U

J 
It 

Q
 

U
J 

U
J 

T 
-I =3 
O

 O
 

X
 

< 2 
> 

!Z 
U

J 

CL 
or 

2 
£ 

-I 

E
l 

UJ UJ 
Q

 Q
 

I £
 

£E 
O

 
<j Q

 
H

 
£ 

CO
 

< 
h- 

£ 
CO

 
O

 

s
s 5 < 

0) 
z 

! 
0 

•I-< o 111 

ID
 

o O
 

< 

c. O
 

O
 X
 

K
> 

CD
 <

 

E 
\ >

»
 

>
»

 
o 

o 
T3 •o 

E 
E 

*
—

 
—

 

w
 

_>
 

o 
M

 l_ 
V) 

D> 
E 

c 
M

 'a. 
c o 

E 3 
1-

0. 
n 

II 
i-

o
 

O
 

x: O
 

1c * 

~ 
E 

I
s 

—
 c o 

C 
I 

5 

o •D
 

J O
 

o 
£

 x
 

ID
 

CVJ 
CVJ 

Si. 
O

 

O
 

M
-

vt 

ii CO
 

ai 
_ «

 

S 
1 

£ 
U

 
* 

FT> *= 
O

 
c* « 

c 
£ 

e 
° 

O
 

«, to 
CO

 N
 Q

 
M

 
" 

» 
w

 
5

 
I-

£ o X) 
| o. 
Q

. 
O

 
®

 

O
 

dG
Z

06(S3H
±3lN

) 
N

M
O

aM
V

H
O

 
= 

r 
CM

 

CO
 

z O
 

I
-

< -J 
D

 
O

 
J < O

 

< Q
 

<
 

CD
 

TJ 
C

 
a> 
a

. 
Q

. 
O

 

<n 
M

 
o «>

 

UJ 
2 o < CO

 

o o 

dfr206 (S3dl3W
 ) NM

OOM
VdO

 
= 

Figure 

81 

Y
-^ 

D
E

P
A

R
TM

E
N

T O
F M

IN
E

S A
N

D
 EN

ER
G

Y 
J—

 
S

O
U

TH
 A

U
STR

A
LIA

 
C

O
M

P
ILE

D
 

D
.E

.8
D

.A
. 

C
 D

 O
 

D
A

TE 

C
R

EEK
 

C
O

A
L

F
IE

L
D

 
LO

B
E B

 
G

R
O

U
N

D
W

A
TE

R
 

IN
V

E
S

TIG
A

TIO
N

 

9025P 
W

ELL 
U

N
IT 

NO
. 653605a 0W

003I9 8 320 
R

ESPO
N

SE 
26JU

L83 
8 

9 A
U

G
83 

D
R

A
W

N
 

G
.B

. 
SC

A
LE 

C
R

EEK
 

C
O

A
L

F
IE

L
D

 
LO

B
E B

 
G

R
O

U
N

D
W

A
TE

R
 

IN
V

E
S

TIG
A

TIO
N

 

9025P 
W

ELL 
U

N
IT 

NO
. 653605a 0W

003I9 8 320 
R

ESPO
N

SE 
26JU

L83 
8 

9 A
U

G
83 

D
A

TE 
2

9
J

U
N

6
4 

PLA
N

 N
U

M
B

E
R

 

S
17440 

C
R

EEK
 

C
O

A
L

F
IE

L
D

 
LO

B
E B

 
G

R
O

U
N

D
W

A
TE

R
 

IN
V

E
S

TIG
A

TIO
N

 

9025P 
W

ELL 
U

N
IT 

NO
. 653605a 0W

003I9 8 320 
R

ESPO
N

SE 
26JU

L83 
8 

9 A
U

G
83 

C
H

E
C

K
E

D
 

PLA
N

 N
U

M
B

E
R

 

S
17440 

M
F

 
6
9

 



N 

200-1 

WELL UNIT NO 
65376r0W00598 

9040W 
(PROJECTED) 

9041P 9043/4P 

PREDOMINATELY 
SHALE 

I 
UPWARD FINING 
SANDSTONE WITH 

PARTINGS. 

UPWARD FINING 
SANDSTONE WITH 
CARBONACEOUS 

PARTINGS 

E3 9043P 

REFERENCE 

Piezometer 
9 0 4 1 P 
9 0 2 4 P 
9 0 4 3 P 
9 0 4 4 P 

- D e p t h 
to water 
20m 
18 m 
18m 
15m 

9044 P 

Production well ( 9 0 4 0 - fourth production well drilled in upper series) 

Piezometer monitoring ef fect of 9 0 4 0 W on 'SAND1 member 3 

|METRES SO 0 
SCALE 

2nd 'SAND* member 

For all SADME Well Unit Nos see appendix 6 

20 
I 

4 0 METRES 
_J 

M 
FIG....14 

DEPARTMENT OF MINES AND ENERGY 
SOUTH AUSTRALIA 

LEIGH CREEK COALFIELD LOBE B GROUNDWATER INVESTIGATION 

GENERALISED SECTION U /25 SITE 

COMPILED 
D.E. 8 D.A. 

DRAWN 

G.B. 
DATE 

2 JUL 64 
CHECKED 

»r 
C D O 

•</1 DATE 

SCALE |:1000 

PLAN NUMBER 

S17441 



E E
 

UJ 
£ § d

 
< > OC 
U

J 

0 0
1 

U
J 

CO
 

O
 

CO
 U

J 

»- 5 
" 

o 
O

 
U

J 
I

- -J 
^
 

<->
 ^

 
O

 —
) >

 
ir Q

 DC
 

0- o 
y 

cr
 
\
z
 

Q. ? 

CO
 

co 
U

J 

z o 

* 
-J 

£ 
>

 
tl 

U
J 

I 

o. t
r
.
 

5 
w

 
x
 
n
. H

 »-

0. 
U

J 
I

t 
O

 (Jj 
uj b 
-J Z) 
o
 

o
 

X
 <

 

z £
 

ir 
o

 
<
 

° 
P 

£ 
w

 <
 

tr 
to 

o 
y 

u
j 

" 
o

 

E
i 

U
I 

U
J 

O
 Q

 i—
 2 

< 3 < 

(0 
z o h < D

 
o 111 

CD
 

O
 

o < -3 

E 
J 

o 
!c * 

a> 
o 

o 
•D

 
-D

 « 
o 

O
 K
 

ro 
oo 

E
E

? 

<J 
> 

o 
in 
in 

K
 

E 
i

' 
C

JI i 
CVJ 

p
 

c
 o

 
« 

5
. 

CVJ 
•= 

P
 

* 
E 

I 
E

 
h 

Q
. Q

 

o
 

CO
 

'°
3 

•sS 
a> 

P — c
 

o
 

p o 
c 

.E
 >

 
- fc

 
£ 

§ -S
 

O
 "5 £ 

o 
J E 

« 
<u i; o 
C

 ^ 
c 

E 
g

 
° 

o 
« 

.52 
CO

 
N

 
Q

 

co -2 i_ 

v> 
z *-IE

 
<
 E 

"s. 
>> 
D

 

E 
IO

 
u> 

E &
 

T3 
& E 
. 0> 
co 

in
 

z X
 

m <
 

>
-

oc
 

<
 

o
 

z o
 

V
 . 

ffi 
* E

 
E

 
>
»

 
>
«

 
o

 
o

 
T3 

TJ 
E

 
E

 
to

 
o 

IO
 

to
 

(S
3M

13W
) 

N
M

o
aM

V
d

a 
"ivn

ais3d 
=

 
r 

CO
 

z o I-< -J 
D

 
Q

 

< O
 

• I O
 o 

CD
 

CO
 

CD
 

00
 

CO
 

CO
 

CM
 

co
 

r-
r-

X
 

IO
 X

 - 
X

 u>
 x

 
ro

 
IO

 
to

 
ro

 
00

 
CD

 
CO

 
00

 
w~ 
o

 
o

 
o

 
o

 

c o 

O
 D

 

u a> 

U
J 

O
 

o> 

Q-CO 
o cn 

_J 
o

 

p 
§

 
u

j 
o

 

<
 

rt 
—

 
—

 
CO

 
a 

a 
o 

co
 

a> C
 

E o 
<
 

C
O

 
<
 

co
 

<
 

2 < o 

(O
 

< "O
 

CD
 

x C
L

 

«>
 

V
I 

M
 

O
 

<3 
E E

 
in u> 

(S3H
13W

 ) NM
OOM

VdO
 

JJ 
^ 

®
 CO

 S
 

£ 
£! 

" 
o 

^
^ 

o
. 

n
. 

^
 

to ^ 
o 

^ 
%

 
o o 

o 
O) O

) O
l 

Figure 

Z3 

Q
 

< CO
 

O
 

o 

D
E

P
A

R
TM

E
N

T O
F M

IN
E

S A
N

D
 EN

ER
G

Y 
S

O
U

TH
 A

U
STR

A
LIA

 

<K
 

r>i 
«*> 

LEIGH
 CREEK

 COALFIELD
 LOBE B

 GROUNDW
ATER

 INVESTIGATION
 

O
B

S
E

R
V

A
TIO

N
 

W
E

LLS 
9

0
4

IP
.9

0
4

2
P 

A
IR

LIFTIN
G

 9040W
 

W
ELL UNIT N

0.653746r0W
00598 

M
F
 6

9
 

C
O

M
P

ILE
D

 
D

,E
.a

o
:A

. 

D
R

A
W

N
 

6.B. 
D

A
TE 

3
 JU

L
 64

 
C

H
EC

K
ED

 

b'C
O

O
 

PATE
 

SC
A

LE P
LA

N
 N

U
M

B
E

R
 

S
17442 



0 
1 < 

•) 
111 
K 
h 
UI 
2 

z 
o 
I-< 
> 
111 
111 

200-

190-

180-

170-

160-

150-

140-

130-

1 2 0 -

110-

100-

9 0 -

8 0 -

7 0 -

60 

5 0 -

4 0 -

3 0 -

M 

N 

9050 W 
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UPWARD FINING SANDSTONE 
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ANDSTONE 
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SANDSTONE 
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9051P 
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REFERENCE 
Production well ( 9 0 5 0 — f i f t h production well drilled in 
upper series.) 

Piezometer monitoring effect of 9 0 5 0 W on 'SAND* member 1 

2nd SAND member 
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0=1123 ms/d E.T.S.A. CORED HOLE NO. 3 2 3 9 

! i 

? 

n 

> 
s m n u «t 

n 

0 = 4 3 2 m V d 

n 

S A N D S 

n 

Q = 5 5 0 m 3 / d 

n 

0=141mVd 

n 

S A N D 2 Q=141m^d 

( A ) S T A G E 1 
Upward leakage f r o m SAND 2 
of minor importance Q = 2 0 1 3 m V d 

S A N D A 

S A N D 3 

o 

S A N D 2 

S A N D 1 

Q=177mVd 

0=294mVd 

Q :=836 m3/d 

0=706mVd 

Q = 2333m s /d 

S A N D A 

S A N D 3 

o 

S A N D 2 ' -
Q = 1 2 0 5 m * d 

Q=23lm*d 

Q=319m*d 

i : 
Q = 5 7 8 m * d 

S A N D 1 0= 5 7 8 m V d / 

(B) S T A G E 2 
Upward leakage from S A N D 1 
of major importance 

V 

( C ) S T A G E 3 AND PRODUCTION 
MODE 
Radial flow dominant 

FIG.... 21 
DEPARTMENT OF MINES AND ENERGY 
SOUTH AUSTRALIA 

LEIGH CREEK COALFIELD LOBE B GROUNDWATER INVESTIGATION 

9050W WELL UNIT NO. 653747nOW00532 
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50 m 

100m! 

Volume of water contained = Volume sand X 0 2= 2h(L 5°2 L 1 0° + W 5 0 * W 1 0 ° ) X0-2XSond thickness 

SIMPLE GEOMETRIC APPROXIMATION OF BASIN 

L100 

175m AHD 

BASIN WATER LEVEL: 

assumed 50m sand thickness pumping @ 3 0 0 0 m 3 / d 
(ie 35 L /sec) 

BASIN WATER LEVEL: 

assumed 30m sand 
thickness pumping @ 
3000m*/d (ie 35L/sec) 

2 0 0 -

m 

i—i—i—i—i—i—i—i—i—i—i—r 
0 5 10 

—I—I—I— 
15 20 

TIME IN YEARS 

FIG....24 
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APPENDIX 1 

P l a n No, 

U/2 4 S i t e Well L o c a t i o n s SI 74 51 

Compos i te l og 901 0w 
902 0W 
9024/5P 
902 6P 

82-338 
83-504 
83-503 
83-513 

Summary C u t t i n g s Logs 901 0W 
902 0W 
9021P 
9022P 
9023P 
9024/5P 
902 6P 

PONTIJ20
Rectangle

PONTIJ20
Typewritten Text

PONTIJ20
Typewritten Text
82-335

PONTIJ20
Typewritten Text



For all SADME Well Unit Nos see appendix 6 
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1000 

950 
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850 

r» 

9024P* 9020W 
9025P 
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) 
•9010W 

... • • ' ' \ 

_ _ . _ 

• 9 0 2 2 P 

• 

•9023P 

2650 

METRES 20 1 ' ' ' L 

2700 
SCALE 

2750 

20 4 0 

J 
METRES 

m 
APPENDIX 1 

DEPARTMENT OF MINES AND ENERGY 
SOUTH AUSTRALIA . 

LEIGH CREEK COALFIELD LOBE B GROUNDWATER INVESTIGATION 

U/24 SITE WELL LOCATIONS 
E .T .S .A . 'K ' GRID 
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2863 

DEPARTMENT OF MINES 8 ENERGY - SOUTH AUSTRALIA 
ENGINEERING DIVISION 

COMPOSITE WELL LOG - GROUNDWATER 

C O N S T R U C T I O N D E T A I L S 

DRILLING T E C H N I Q U E : ROTARY 
c i r c u l a t i o n : _mub_ ; 
S T A R T ; 2 0 / 5 / 8 2 
f i n i s h : _ 2 2 / 3 / _ § 2 
T O T A L D E P T H : i^OL. 

HOLE D IAMETER I n c h e s m. m From(ml To(m) HOLE D IAMETER 
220 0 63 

HOLE D IAMETER 

120 63 94 

HOLE D IAMETER HOLE D IAMETER HOLE D IAMETER HOLE D IAMETER 

C A S I N G D I A M E T E R 
( C e m e n t e d ) 

C A S I N G D I A M E T E R 
( C e m e n t e d ) 

C A S I N G D I A M E T E R 
( C e m e n t e d ) 

C A S I N G D I A M E T E R 
( C e m e n t e d ) 

C A S I N G D I A M E T E R 
( C e m e n t e d ) 

C A S I N G D I A M E T E R 
( C e m e n t e d ) 

C A S I N G DIAMETER 
( U n c e m e n t e d ) 

130 0 37 83 C A S I N G DIAMETER 
( U n c e m e n t e d ) doss 12 PVC 

C A S I N G DIAMETER 
( U n c e m e n t e d ) 

100 38 56-3 

C A S I N G DIAMETER 
( U n c e m e n t e d ) 

class 9 PVC 

C A S I N G DIAMETER 
( U n c e m e n t e d ) 

100 62 30 63 (Sump) 

C A S I N G DIAMETER 
( U n c e m e n t e d ) 

class 9 PVC 

SCREEN DETAILS 
M a k e / M o d e l 
D i m e n s i o n s 

100 " Johnson" 36-30 62 30 SCREEN DETAILS 
M a k e / M o d e l 
D i m e n s i o n s 

Stainless Stsel Apartur* » 0-373 mm 
SCREEN DETAILS 
M a k e / M o d e l 
D i m e n s i o n s 

SCREEN DETAILS 
M a k e / M o d e l 
D i m e n s i o n s 

( LINATEX S •AL SET AT 43 -30m 1 

SCREEN DETAILS 
M a k e / M o d e l 
D i m e n s i o n s 

SCREEN DETAILS 
M a k e / M o d e l 
D i m e n s i o n s 

P R O J E C T LEIGH CREEK INDUSTR IAL WATER SUPPLY - . L O B E . B 

UPPER S E R I E S D R I L L I N G . 

LOCATION S . E . CORNER OF LOBE.8 

SECTION HUNDRED 

C O - O R D I N A T E S . E A S T . 2722:8 m . 

. NORTH . . . 0 5 3 5 m . LOGGED BY . D- R EDWARDS 

R E F E R E N C E ELEV. Top of RVC. 1 9 4 - 7 2 DATE . . . ? 0 / 5 / 8 2 . 

SURFACE E L E V TRACED BY . . A D. 

HOLE No. H.O.B. 1 
UNIT/STATE No. 
6 5 3 6 0 5 a 0 W 0 0 2 5 4 

PERMITNo. 10530 
FOLDER No. 

ORG. No. 82-335 

DATUM . . m<z}r:a3 . AHO-. DATE Ĝ . July.©82. 
TYPE OF LOG 16 IN. 

NORMAL 
64 IN. 

NORMAL 
6 FT. 

LATERAL S. P. POINT RES" 
• jTIVITY NEUTRON GAMMA 

RAY 
TEMP-

ERATURE DENSITY 

DATE OF RUN 2 0 / 5 / 8 2 20 /3 / 82 20/5 /82 20/5 /82 20 /3 / 82 20/3 /82 

FIRST READING Im) 94 94 94 92-4 94 37. 

LAST READING (ml 3 3 2 0-8 16 1 

INTERVAL MEASURED(m) 89 89 92-3 91-6 92-4 56 

CASING : LOGGER (ml 

CASING : DRILLER (ml 

DEPTH REACHED (m) 94 94 94 92-4 94 94 

BOTTOM : DRILLER (ml 94 94 94 94 94 94 

MUD TYPE Geofluid + Gi pgel —• Geofluid + B ogel • Geofluid + B logel » 

MUD RESISTIVITY 

RECORDED BY G. CREWS G. CREWS G. CREWS (CENTUI Y GEOPHYSICS L Co. 1 

V E R T I C A L D E V I A T I O N L O G 

CONSTRUCTION LOG 

W E L L S Y M B O L S 

HYDROGEOLOGICAL LOG 

C a s i n g s e a l • C o r e I n t e r v a l 

C a s i n g s h o e Aq A q u i f e r 

W i r e w o u n d s c r e e n Cb C o n f i n i n g b e d 

S l o t t e d c a s i n g T • T r a n s m i s s i v i t y m ^ d a y m " 1 

C e m e n t e d I n t e r v a l S S t o r a g e C o e f f i c i e n t / S p e c i f i c Y ie ld 

G r a v e l p a c k e d I n t e r v a l e P o r o s i t y 

K H y d r a u l i c c o n d u c t i v i t y rr^fcla_y 

DEPTH TO 
WATERlm) 

DEPTH TO 
S.W. L.(m) 

YIELD TOTAL DISSOLVED SOLIDS DEPTH TO 
WATERlm) 

DEPTH TO 
S.W. L.(m) mJ/aoy Method of Ta»t mq./ litre Analysis w No. 

46- 2m 6 m 180 . Air. LiftTng 10,000 W/ 4032 / 82 

REMARKS : __LINATEX SEAl̂ttT_43_5m_MAY BE ÎFF̂CT2ŷA5_HqLE_HAD_JO_B_E ̂ ILLEO_OV£RS2ZE_rO_ALLOW_ 
CASING ACCESS DOWN TO 63m WHERE THERE IS A SOUTHERLY DEVIATION OF 2-3 METRES FROM VERTICAL. 

040- MESH SIZE PASSING 40** OF SAMPLE. D60 -MESH SIZE PASSING 60% OF SAMPLE. 

O 

>1 S.C 

a 

b 
LlJ > 
—I 
cC LJ 1- UJ CC 
< 0 

5: 0 

> • ; - - -

Cb 

LITHOLOGY 

DESCRIPTION 

C L A Y ' High plosfici}y. Grqy. 
SAND $ GRAVEL: Cloyey mod. 
50nd, poorly ©orfed (ove. 0-2 |o 0 3 
mm) auhrounded. Fine grovel, 

Arouridad fo subrounded, milky. r 
\ YoJIow brown. / 
SAND: Clayey , medium (ovc.0-3 jol 
O Smm), poorly sor|ed. Subrounded 

-fo subangular, Yallow brown. Some 
y ferruginous COpping. j 

CLAV •• HîH plosficify. Brown. 

Grey from 14 m. 

Corbonoccous, block from 20 Jo 
2 6 m. 

Some cool 22> fo 25 rn. 

SILT' Black.cloycy, pyrific?-
finely disseminated. Minor sond, 
f ine/medium (ove. 0'2 fo 0 3mm). 

G R A V E L •• Fine, sandy, groin size 
0 - 2 fo 4 mm Dto = \ mm J. poorly 
sorfed, subrounded fo subonquior; 
mpirtly clear. Groy. ___/" 

S I L T i Pyrific (finely dtsseminafcd) 

Dork grey. 
SILTSTONE: From 34m. 
Well cemenfed. Block. 

(CorbonoccouS.) 

)3AN0: Coarse, 05o«0-4mm, CUo • 0-6 mm ,quar|zo»e. well sorfed rounded, mainly clear. Grain size 0-2 fo I'&mm, pyrijic, minor sand Sfone. minor corbonaceous mofttriol. Grey, #• 
COAL: Block. • 

tD O 
O 
X 

- 2 0 

- 4 0 

SILT: Corb.,sandy (med. 0«©° 
0'3mm). Subrounded .mainly ctaor. 

^ Dork grey. f 
SAN O •• Well sorfed. subrounded. 
med.,quarfzose. Djo • 0'3mm; 
O4o»0'4mm; Appro*. D^o • 0 - 2 m m " 
Groin size. 0-1 fo ' mm, Some 
wHife f ines (•<• to'/©). Grey. 

4 6 "50 mi (oo.)Dto-0-4 mm; O^o -
O'Smm; Doo»0 2 / 0 3mm. 

50-52m.(aa.') D&o • 0-3mm; Deo -O'Z/O'Smm . Qjo • 0-4 mm, LigH| gray. 
52-54m>(oo.) Dso -0 -4 /0 -5mm ; Ooo »0'3mm; D̂O «0 £> mm. Ptoorly SOr*|cd . Range 0-1 fo 1-5 mm. 
5>4-56m:fao.) D^o-0-4; Oeo-O-d; O40• 0'&/0'6mm (coarser) clean, medium, Grey, 
6 6 - 6 8 m • too).less c loy5%) .we l l 

sorted, D&o o 0 3 / 0 4; Ofeo -O S; 
D*o • O-Smm, 

5 8 - GO m' (o o.) DM - 0-3/0 4. D*o • 
0-5/0-G; D©o* 0-3mm. Well sorfed, r 
subrounded fo subangular, Grey. 
[ G O - 6 4 m A s for SS-GOm. 

CLAV: High plosftcify, Gre_y. 

- 6 0 

1C0AL: Block, 
C L A V : Corbonoccous, ligHf grey. 
HîH plasficify. 

• 
S I L T $ S A N D : 
Sill-60%. Grey. 
Sondi-SOTt. Medium, moderafely 

well sorfed, subrounded fo 
Subanqulor. mainly clear 

Dso "O S; Deoc 0*2 
D40 -O'&mm. Grey. 
Range O'l fo 2-Omm, 

CLAV : Medium fo hî h 
plosficijy . Grey. 
60-94m. Dark grey. 

END OF HOLE m. 

80 

100 

GAMMA SELF 
POTENTIAL 

RESISTIVITY NEUTRON CALIPER DENSITY 

CAUPCfi ARM JAMMED 
IN MOLE FROM 94-62 m 

GAMMA - API RESISTIVITY - nm CALIPER- cm 

. NEUTRON-c. •p.®. . f - gm/c 
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DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 
E N G I N E E R I N G DIV IS ION 

C O M P O S I T E W E L L L O G - G R O U N D W A T E R 

WELL 
UNIT No. 6 5 3 6 0 5 a 0 W O O 4 2 6 

PERMIT No. 92196 

PLAN No. .8>2>~ 5 0 4 -
E.TS.A. WELL No. 9020 W 

PROJECT:. L O B E . B.. U P P E R S E R I E S . D E W A T E R I N G 

LOCATION1. K27.29: 5 / 10.50-4. (PRODUCTION. WELL) 

SECTION:... HUNDRED: 

LOGGED BY:, a R. Edwards. 

LOG S Y M B O L S 

"I f CASING SEAL |j| | GRAVEL PACKED INTERVAL 

REFERENCE ELEV..I.94.-54 . . m A.H.D. 
(TO.C.) 

H WIREWOUND SCREEN 

! j SLOTTED CASING i i 

HYDRAULIC CONDUCTIVITY 
( m / d a y , Est imated ) 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE :. .R0TAR.Y MUD 
RESISTIVITY: 

CIRCULATION :. water 
START: F I N I S H . TOTAL D E P T H :. IQ&m . . . . 

HOLE 
DIAMETER 

mm. FROM ( m ) TO (m) 
HOLE 

DIAMETER 
300 o 3-2 HOLE 

DIAMETER 9i I 3-2 80 
HOLE 

DIAMETER 
381 I 90 9S 

HOLE 
DIAMETER 

3 I I 9ft IO&B 

CASING 
DIAMETER 

\ I2S 1058 106 
CASING 

DIAMETER 

33>0 O 3 2. 
CASING 

DIAMETER 
195 + 0-.27 9I& CASING 

DIAMETER I9& 37-5 \O4-20 
CASING 

DIAMETER 
Class 12 pvc .. 

(sump^ 

SCREEN 
DETAILS 

3I<3 
stainless s 

91-5 
teel (imm apertb 

97-5 
re) 

TYPE OF 
LOG 

16 in. 
NORMAL 

64in. 
NORMAL 

6ft. 
LATERAL 

SELF 
POTENT. 

POINT 
RESIST. NEUTRON GAMMA DENSITY 

DATE OF 
RUN 

22\S>\&2 22\9\&2 

FIRST 
READING 

106 106 

LAST 
READING 

O 0 

RECORDED 
BY 

A.̂ rbunc) A.Youncj 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER m g / L Analysis No. 
DATE 

7m 10,000 
(appro* . ) 

R E M A R K S : S I T E 1 

.0-7.5. m . Gravel, .pack.®*! w.|r local. 

materia). 
75.-l05.-8m . Grovel packed. .vy|.-.s>and 

(\-2- l-7mm diam.). 

Cement plug 0-2m. 

o 
K-U => (9 ac o 

o u 

E ac. — 

o 
"o 
L 
"E 
o o cr c 
'5 O O 

r 

o oe< LITHOLOGY 

C L A Y : Sticky, qrey 
brown. 

NEUTRON 

and red 

C - 9 m less slicky. 

M U D S T O N E / S A N D S T O N E : 
.Sandstone - hardline, (sand 
ave- 0-2-0'3mm). 
Clay- Low plasticity, minor 

"\ iron oxides. Grey. f 

MUDSTONE: Sticky, rr\\nor 
fine and medium sand. Grey 

15- |6m carbonaceous. 

I8m minor fine qrovel. 

23m Grey and lorown. Sand 
fraction increasing to appro* 
10% sample. 

S A N D S T O N E : Weakly e 

cemented < medium (50% of 
0-4mm ) ; 4-0% samp\c = 0-5mm 
diame-ler, clean, minor brown 
fines, minor pyrite and car-
bonaceous material-
32 - 4 0 m coarsen 
37-40m sands tone and 
a rave I. 
Sandstone - medium, sub-
rounded) clear, quar tzose , 
well sorted. 
Gravel ( 2 0 % ) - f i n e , some 
iron stained capping, pyr i t ic 
subrounded; some relict ' 
crystal faces. Pble brown 
(minor white f ines). 

M U D S T O N E ' . S i l t y , sticky, 
chocolate brown. Minor iron 
stained sand. 

52m carbonaceous, some 
lignite. &lack-

S A N D S T O N E ' . 50% of 
0 -3 to 0-4mm (medium), 
subrounded to subanqular, 
very silty (20%) pyrilie.Grey. 

M U D S T O N E : Carbonaceous, 
iron stained. Grey/red brown 

SANDSTONE: 50% 0-3 to 
0 -4mm, subrounded to subancj 
ulor, si lty, pyri j ic. Grey 

M U D S T O N E : Some iron 
oxides, s t icky , silly. Grey 

G R A V E L : Clayey f ine (ave. 
2 - 5mm ) ĉ uar tzose, subanqu-

lar lo anqular, carbonaceous, n q-T 
&lack. rr 

S A N D S T O N E / M U D S T O N E : 
rine/medium cjuartzose sand 
and while sticky day. While. 

S A N D S T O N E : medium, ave. 
0 -4mm, 60% of 0-3 to 0-4mm 
clean well sorted) minor cjrey 
f ines, some iron oxide stain-
ing, pyri lie, carbonaceous (mi 
nor). Grey-

_92m Coarser (ave. 0-5mm, 
60% 0 -4mm) 

93>-2>2>m ave. 0-G-Q-7mm 
GO % sample 0-50mm. Grey 
Weakly cemented. 

MUDSTONE- . Sticky, cjrey. 

COAU: Block. 

MUDSTONE: Carbonoceousj 
sticky > liqbt qrey. 
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DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 
E N G I N E E R I N G DIV IS ION 

C O M P O S I T E W E L L L O G - G R O U N D W A T E R 

WELL & 5 3 6 0 5 a 0 w 0 0 3 l 3 , 
UNIT No. 320 

PERMIT No. 3289S 

PLAN No. 8 3 - 5 0 3 

PROJECT: LtIGH CREEK LQBE B UPPER SERIES DEWATERING 

LOCATlON: M 2.7.24--.G.I/1048 7.9! (5m Radius from 9020W ) 

SECTION: HUNDRED: 

REFERENCE ELEV.!9 f ^ " ^ m ^ A . H . D . LOGGED BY: D.R.EDWARDS 

L.T.S.A.WELL N9 9 0 2 4 P 
L O G S Y M B O L S 9 0 2 5 P 

} f CASING SEAL GRAVEL PACKED INTERVAL 

H WIREWOUNO SCREEN 

SLOTTED CASING 
194G0-9O25P 

• i i i i i i • 

HYDRAULIC CONDUCTIVITY 
( m / d a y , Est imated ) 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE: . R O T A R Y MUD 
. , , i r s R E S I S T I V I T Y : . . . . 

C IRCULATION :. . M U D 

START: 23:7 \83. F I N I S H : . 2 3 ' 7 83. . TOTAL DEPTH: . lO&.m. 

HOLE 
DIAMETER 

CASING 

DIAMETER 

SCREEN 
DETAILS 

mm. 

1 5 0 

50 Class 12 
P.V.C. 

50 Class IZ 
P.Y.G. 

FROM (m) 

+0 2 

+ 0-35 
Linatex Sea l a+ 96m - Cement 96-76 m(oo2-4-P>(9026P) 
l i n a t e x Soal a t G6m - C e m e n t 6C>-45 m.Sureqcl 4 5 - Q m * ' 

TO (m) 

IOG 

1 0 6 ( 5 0 2 4 P ) 

7G (5025 P) 

TYPE OF 
LOG 

16 in. 
NORMAL 

64in. 
NORMAL 

6 f t . 
LATERAL 

SELF 
POTENT. CALIPER NEUTRON GAMMA DENSITY 

DATE OF 
RUN 23 •7-83 

FIRST 
READING 105-8 I0& IOG I0& 

LAST 
READING 0 0 0-5 0 

RECORDED 
BY D. RE ,DWARD S 

3mm Slots 

3 mm Slots 

1 0 0 (3024p) 

70 (3025P) 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER m g / L Analysis No. 
DATE 

II-70(TO.C) 5024 P 
Lor 701 

I 0 - 7 0 M 3 0 2 5 P J 

REMARKS: S I T t : 1 
For Grain Size Analysis 

Interval m to m 
See plan No 

o 
k-O => to 
BC O 

Cop1 

Cap 

o ae< 
>-5 
T- Q 

L I T H 0 L 0 6 Y 
GKMMA. 

C.P.S. 
NEUTRON 

C P S . 
CALIPER 

mm. 

CLAY^sandj and sticky, silty 
gravelly, ferruginous, moftled 
jellow/red brown. 

D E N S I T Y 
C P S . 

135 160 125 100 
J I I L 

MUDSTONE : stickj,ferruginous 
9r«cy 

SILT STONE: saridy, clayey, 
9 r e J -

MUDSTONE--sticky, 
carbonaceous, grey. 

SILTSTONE: 22 to 25m. 

S AN DSTONE = medium, av.0-3-0-5 
mm, kaolinitio,abundant milkj 
grains, pale grey. 

MUDSTONE - carbonaceous 
sticky, pyritic, brown to darK 
grey/black. 

Some COAL 57to&lm. 

SANDSTONE • f i n e / m e d i u m 
av 0-2>mm,wel| sorted, dark grej. 

&G-G8m verj carbonaceous 
MUDSTONE 
68-70m coarse SANDSTONt, 
f ine , av 0 2 - 0 6mm. 

MUDSTONE: carbonaceous, 
sticky, pyritic, qr&y/darkgrey. 

COAL and carbonaceous 
MUDSTONE; s t i ckj , pjritic, 
dark grej. 

SILTSTONE and f ine 
SANDSTONE: av 0 2mm well 
sorted, clear, clayej, lighT grej. 

SANDSTONE medium to coarse, 
av 0 5 - 0 8 mm, pyritic, dark grey/ 
brown. 

SI LTSTONE: carbonoceous, pyritic,, 
light grey. 

SANDSTONE1 medium to coarse, av 
0-5-0-8mm, well sorted .subrounded 
to rounded, abundant milky grains, 
clayey,light grej. 

GOAL: black. 
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DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 
E N G I N E E R I N G DIV IS ION 

C O M P O S I T E W E L L L O G - G R O U N D W A T E R 
UNIT" NO. 653605a0WOO3OO 
PERMIT No. 3 2 8 3 8 

PLAN No. 8 3 - 5 ) 3 

LEIGH CREEK 
PROJECT LOBE S UPPER SERIES OEWATERING 
LOCATION1. K . 2 7 2 4 70/s>5>5-43 (.55TT». r a d i u s 8>Q20 W ) 

SECTION: HUNDRED: 
REFERENCE ELEV. 194 .60 m A.H:D. LOGGED BY:. .O.R, Edv*Prcte 

E T S A W E L L No. 9 0 2 6 P 
L O G S Y M B O L S 

"j f CASING SEAL | GRAVEL PACKED INTERVAL 

g | WIREWOUND SCREEN 

i J SLOTTED CASING 
1 1 

HYDRAULIC CONDUCTIVITY 
(m/day, Estimated ) 

CONSTRUCTION DETAILS 
DRILLING TECHNIQUE: R O T A R Y 

CIRCULATION :. A l R 

START: 24-7-83 F I N I S H : 24-7"83 TOTAL D E P T H : 3 0 m 

MUD 
RESISTIVITY: 

HOLE 
DIAMETER 

mm. FROM (m) TO (m) 
HOLE 

DIAMETER 150 O 3 0 
HOLE 

DIAMETER 

CASING 
DIAMETER 

5 0 + 0 - 3 2 3 0 
CASING 

DIAMETER 
Class 12 
PVC. 

CASING 
DIAMETER 

SCREEN 
DETAILS 

Slottad 
PVC 

2 2 24 SCREEN 
DETAILS 3mm slot's Linatax 5aoi al- Mm 

Comant 12 m - Surfaca 

TYPE OF 
LOG 

16 In. 
NORMAL 

64in. 
NORMAL 

6 f f . 
LATERAL 

SELF 
POTENT. CALIPER NEUTRON GAMMA DENSITY 

DATE OF 
RUN 

2 4 / 7 / 8 3 2 4 / 7 / 8 3 

F IRST 
READING 2 6 23 

LAST 
READING 1 O 

RECORDED 
BY D.R-.E. D E E . 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER m g / L Analysis No. 
DATE 

<5-42 
T O C . 
8 / 8 / 8 3 

<5-42 
T O C . 
8 / 8 / 8 3 

REMARKS^ S I T E 1 

u 
=> ID 
ae o 

1 1 
1 1 
! : • 1 

£ at — © 
ae«* 
o( - LITH0L06Y 

CUAV •• Ferruginous, 

moU'lGd gray and rad • 

brown. 

M U O S T O N E •• Sl-icky gray 

SI LTSTON E /SAN OSTON E 

'Fine, sandshona, ova O-1 / 

0-2 mnn) gray-

SAINOSTOINE: Medium 

ova. O-Smm, wall sorhad, 

claar, kaolinihc.. 

Soma rrnjdshona <9-2fm. • ' 

21 -25 m coorsc (ova. O-G to 

O-Qmm). Gray brown. 

MUDSTOINE; Carbonaceous, 

Sandy ( Silfy. Gray brown. 



fwacv UPPER COAL SERIES DEWATERING LEIGH CREE$ INES DEPAITMENT — SOUTH AUSTIAllA 
ENGINEERING DIVISION 

LOCATION o« coo»DS: K2 722 . 6 / 9 5 3. 6 ( £ 0 0
m

m
9 ^V1*3/ 

' EL Swtoce rom m 
ti».i.Poim 19 4 . 7 3 «> 

(TOC) stc HO. 

WATER WELL LOG 

Dctum AHD 

HOLE HO: 9010W 

UNIT / STATE NO 
65 36-Q5aOW-254 

fiM PERMIT 1 0 , 5 30 

AQUIFER 

SUMMARY: 

DEPTH TO 
HATER CUT (m) 

DtfTH u ; 

0 

4 

12 

22 

26 

30 

32 

42 
46 
63 
'74 
76 

To 
GRAPHIC 

LOG 

4 
12 

22 

26 

30 

32 

43L 

46 
63 
74 
76 
94 

ROCK / SEDIMENT 
NAME 

DEPTH TO 
STANDING WATER (o>) 
6.4 ,(.TOC) 
25/5/82 
11.69 (TOC) 
25/7/83 

INTERVAL TESTED 

56.5 
aper 
D. 37 
(ss . 

aperture.-. 
0.37!) mm 

62.5 
.ure.-. 

mm. 
sere 2n) 

SUPPLY 

k 11ol11res/day 
180 

T e s t L e n g t h ( h r s ) 

G E O L O G I C A L DESCRIPTION 

CLAY sand & gravel 
Sandstone 

Mudstone* 

Coal 

SILTSTONE 

IRAVEL 

SILTSTONE/ 
ŜANDSTONE 

4udstone/Sil ts tone 
SANDSTONE 
4udstone/Coal 
Sil tstone/Sandstone 
4udstone 

Ferruginous grey & yellow brewn 

Weakly cemented clayey, medium l i g h t bravn ' 

Carbonaceous, high p l a s t i c i t y brewn 

Black 

Sandy, clayey p y r i t i c black 

Fine, grey. 

P y r i t i c , carbonaceous grey/black (weakly 
cemented). 

Cartonaceous',. sandyirdark grey. 
Medium, p y r i t i c , grey. 
Dark grey 
Medium, (weakly cemented) grey. 
Dark grey. 

REMARKS: S I T E l (U24) 
(Previous No. HOB 1) 

« NOTE: HO kl / dor = lOOOgok / hr. 
(* Previously denoted as clay ofa sand) 

(Now an observation wel l only) 

Air l i f t i n g 

T O T A L DISSOLVED SOLIDS 

• 1111 granges / litre 
10,000 mg/1 

F O R M A T I O N / A '5E 

DTTU TYPE: R O T A R Y 

CMtCULATON: M U D 

SHEET Of 

A n a l y s i s 1 o : 

w _ 4032/82 

depth 
COPE 

sample 

CASING 

100 
(class 1 

a Ohm) rrom( m) 

+0.4 >r 
56.5 
63 

To (m) 

complete* 22/5/82 

logged rr-. D. EDWARDS 

date: 20/5/82 



rw«0: UPPER GOAL SERIES DEWATERING LEIGH CREEK 

l o c a t i o n o r c o o r o s : K 2729.5/1050.4 (Production Well) 
EL Surtoce m 

SfC HO. fI *fL Point 194.54 

A Q U I F E R 

SUMMARY: 

DEPTH TO 
WATER CUT (m) 

DEPTH TO 
STANDING WATER (» ) 

INTERVAL TESTED SUPPLY TOTAL DISSOLVED SOLIDS 

A Q U I F E R 

SUMMARY: 

DEPTH TO 
WATER CUT (m) 

DEPTH TO 
STANDING WATER (» ) f rom: To: k t l o l 1 t r e s / d a y * Test Length (hrs ) Method • 1111 granites/ 11 t re Analysis to: 

A Q U I F E R 

SUMMARY: 

6.76m (TOC) 
21/1/83 

11.04m (TOC 
8/8/83 

91.5 
aper 

1 m 
(ss . 

97.E 
ture 
TL 

sere 

765 
(approx.) 

en) 

5 hours Air l i f t i n g 10,700 w - 4893/82 

MINES DEPARTMENT — SOUTH AUSTRALIA 
ENGINEERING DIVISION 

WATER WELL LOG 

Dotum A H D 

HOLE NO: 9020W 
UNIT / STATE N O 

6536-05aQW-426 
DM PEFMIT 92196 

DCfTH l«; 

0 
7 

32 

40 
6 0 

69 
76? 
2 1 
84 
100 
102 
105 

GRAPHIC 

LOG 

7 
32 
40 

6 0 
69 

76 
8 1 

84-
100 
102 
105 
1 0 8 

ROCK / S E D I M E N T 

N A M E 

CLAY 

MUDSTONE 
SANDSTONE 

MUDSTONE 
SANDSTONE & MUD-
STONE 
r;...:^/MUDSTONE 

GfiMGu/hAUDSTObie. 
s AM i>s-r_/fsAJUb s-roKig 
SANDSTONE 
MUDSTONE 
GOAL 
IMUDSTONE 

G E O L O G I C A L DESCRIPTION F O R M A T I O N / A 3E 

Sticky grey and red brown 
Sancfy, carbonaceous, grey/brown . 
Weakly cemented, pyri t ic ,carbonaceous gravel ly 
37-40 m. Grey/pale brown (medium). 
St icky, carbonaceous Grey Black. 
Medium sandstone av. 0.4 inn, carbonaceous 
s t i c k y , p y r i t i c , grey weakly cemented. 

• b l a c k - , ' _ , . : \ 

Medium, weakly cemented p y r i t i c , carbonaceous grey 
Sticky grey. 
Black 
Carbonaceous, s t i cky , l i g h t grey. 

UMAMU: SITE 1 (U24) 
(Previous No. HOB 2) 

» N O T E : 110 kl / doy = lOOOgoW / hr. 
Dttt.1 TYPE: ROTARY 
CMCIILATION: MUD 

SHEO . 1 op . 1 

DEPTH 
COPE 

SAMPLE Jia(mn) Fromlm! To(m) 

2 0 0 
(class; 
12 

Pvc) . 

CASING 

+ 0 . 2 " ' 

9.7.5-
(cap] 

sump 
>g>ed 

91. 
d)-04 

COMPLETED: 
28/9/8? 

L O G O ® »y D> EEWARDS 

date: 2 2 / 9 / 8 2 



w o * c r u p p E R OOAL SERIES DEWATERING LOBE B 

i o c a t o n o « c o o s o s , K 2726.1/997.0 (55m radius from 9020W) 
El Surface m 

sec. HO. n«.i. Point 195.33 m m Oo,u,n AHD 

OtfTH (ml 
F r o a 

0 6 

6 8 

8 12 

12 .16 

16 18 

To 

GRAPHIC 

LOG 
R O C K / S E D I M E N T 

N A M E 

AQUIFER 

SUMMARY: 

DEPTH TO 

WATER CUT (m) 

DEPTH TO 

STANDING HATER ( « 0 

INTERVAL TESTED SUPPLY T O T A L D I S S O L V E D S O L I D S 

AQUIFER 

SUMMARY: 

DEPTH TO 

WATER CUT (m) 

DEPTH TO 

STANDING HATER ( « 0 f rom: T o : k i l o l i t r e s / d a y * T e s t L e n g t h ( h r s ) M e t h o d • 1 1 1 1 g r a a m e s / 1 1 t r e A n a l y s i s 1 o : 

AQUIFER 

SUMMARY: 

1 6 m 16 1 8 ( K J O O O A 6 A Nlt>ONlEt>) . 
w — 

MINES DEPARTMENT — SOUTH AUSTRALIA 
ENGINEERING DIVISION 

WATER WELL LOG 

G E O L O G I C A L DESCRIPT ION 

HOLE NO: 9 Q 2 1 P 

UNIT / STATE N O 

65 36-5aOW-331 
DM 

F O R M A T I O N / A1 j E 

CLftY 

MUDSTONE 

SILTSTONE/SANDSTONE 

MUDSTONE 

SANDSTONE 

Ferruginous, s t i cky red brown. 

Sticky grey 

Grey ( f ine sandstone) 

St icky, s i l t y dark grey 

Medium (av. 0.5 mml wel l sor ted Kao l in i t i c 
pale grey. 

REMARKS: SITE 1 (U 2 4 ) • N O T E : 110 II / d o * = lOOOgoW / hr. 
Previous No. "PI" (Adjacent t o replacement piezo 9026 P) . (ETSA piezo) 
(^Lithological co r re la ted from adjacent 9026 P) . 

MULTYPI : Hairmer 

DEPTH 
I COPE 
i SAMPLE 

C A S I N G 

Ji•(mm)1from( n) 

C U C U I A T I O K A i r •ssi J e f l L 

SHE FT. Of. 

; 0 ( ra) 

COMPLETED: 

IOGGED BY: NOT LOGGED* 

DATE: 



t-.̂  • - C-«l W - i -i 
no«a: UPPER GOAL SERIES DEWATERING LEIGI CREEK 

LOCATION OR COOCDS: K 2726.0/879.5 (170 m radius from . 
EL Woe. 9020 W). 
ELRTF.POINT 195.69 (TOCI - OCTU-N AHD SfC 

AQUIFER 

SUMMARY: 

DEPTH TO 

WATER CUT (m) 

DEPTH TO 

STA.10ING WATER ( » ) 

INTERVAL TESTED SUPPLY T O T A L D S S O L V E D S O L I D S 

AQUIFER 

SUMMARY: 

DEPTH TO 

WATER CUT (m) 

DEPTH TO 

STA.10ING WATER ( » ) F r o a : l o : k i l o l 1 t r e s / d a y * T e s t L e n g t h ( h r s ) M e t h o d • 1 1 M g r i B « e s / 1 1 t r e A n a l y s i s No: 

AQUIFER 

SUMMARY: 

12.30. m 
( T O C ) 

1 5 / 8 / 8 3 

w — 

MINES DEPARTMENT — SOUTH AUSTRALIA 
ENGINEERING DIVISION 

WATER WELL LOG 

HO. 

DEPTH ( « ; GRAPHIC 

L O G 

ROCK / SEDIMENT 
NAME G E O L O G I C A L D E S C R I P T I O N 

HOLE NO: 9022P 
UNIT / STATE NO 

6536-5aOW-332 
DM 

F O R M A T I O N / A 3E 

DEPTH 
I COPE 
I SAMPLE 

CASING 

i a(mm) r o m ( m l ; o ( m ] 

* Hole bottomed in same sandstone sequence 
as 901Q/9Q2Q W canrpletions. 

REMARKS: SITE 1 (U 2.4) 
Previous No. "P2 ETSA piezo 

• NOTE: 110 III / day = lOOOgok / hr. DRILL TYPE: HAMMER 
MORMON?™ 

s « t n . OF 

COMPLETED: 

LOGGED BY: * N Q T L O G G E D 

OATE: 



_J v. 

I f»«0: uppER OQAL SERIES DEWATERING IOBE B LEIGH 
CREEK 

I location or coords, k2725,5/870.0 (180 m radius from 9020W) 
EL SURFACE M 

lac HO. EL8.1.Pom. 1 9 6 . 0 3 (TOC) " AHD 

MINES DEPARTMENT — S O U T H AUSTRALIA 
ENGINEERING DIVISION 

WATER WELL LOG 

AQUIFER 

SUMMARY: 

D E P T H T O 
W A T E R C U T ( m ) 

DCfTH tm) GRAPHIC 

L O G 

ROCK / SEDIMENT 
NAME 

D E P T H T O 

S T A N D I N G W A T E R ( > ) 

1 2 . 7 0 m 
(TOC) 
1 5 / 8 / 8 3 

INTERVAL TESTED SUPPLY 

k l l o l I t r e s / d a y T e s t L e n g t h ( h r s ) 

G E O L O G I C A L D E S C R I P T I O N 

* Hole bottomed in same sandstone sequence as 
9Q1Q/9020 W comple t ions . 

MOLE NO: 902 3p 
UNIT / STATE N O 

65 36-5aOW-333 
DM 

T O T A L D I S S O L V E D S O L I D S 

• 1111 gnanei /11tre 

F O R M A T I O N / A '3E 

RtMAMU: SITE 1 CU-. 24). 
(Previous No. P3) 

* NOTE: 110 kl / day = IOOOqoW / hr. Dtui type: Hammer 

Analysis 10: 
w — 

DEPTH 
COPE 

SAMPLE 

CASING 

CIRCULATION AIR (ETSA 
DRILLED) 

i a(mm} om( m) I o ( m J 

COMPLETED: 
logged «v*not LOGGED 

S M t n . . 1 . . OF 1 DATE: 



«O*CT : UPPER OO.AL SERIES DEWATERING LOBE B LEIGH CREEK M,Nts " S ^ o ' ™ " ^ 

LOCATON OR COORDS, K 2724.6/1048.79 (5 m radius from 9020W} WATER WELL LOG 

SEC HD. 

EL Ref Point 194.48 (9024P* 
ELPOINT 194.60 C9025P). * oo.u« AHD 

HOLE NO 9024 P 
9025 P 

. , UNIT / H*tE NO 
s o f f i t - a a o 

BM PERMIT 92899 

AQUIFER 

SUMMARY: 

DEPTH TO 
MATER CUT ( » ) 

DEPTH TO 
STANDING HATER ( a ) 

u . 7Q croc: 
9024P 

(26/7/83) 
10.70 (TOC: 

INTERVAL TESTED 

98 
902 IP 
68 

9Q2 3P 

100 

To 

SUPPLY 

k i lo l i t res/day 

r 3mrtv/ 
s l o t s 
pvc 

Test L e n g t h ( h r s ) 

AIR 
LIFTED 

TOTAL DISSOLVED S O L I D S 

• H 11 g r i a n e s / 11 t r e 

DffTH im) 3RAPHIC 
LOG 

ROCK / SEDIMENT 
NAME 

9025 P 
G E O L O G I C A L DESCRIPTION F O R M A T I O N / A 

F ro* To 

3RAPHIC 
LOG 

ROCK / SEDIMENT 
NAME 

9025 P 
G E O L O G I C A L DESCRIPTION F O R M A T I O N / A 

0 8 CLAY Gravelly, sandy, ferruginous s t i cky mott led 
yellow & red brown 

•8 33 MUDSTONE & Sticky, carbonaceous, grey 
SILTSTONE 

33 40 SANDSTONE Medium av. 0 .3 /0 .5 mm, Kao l in i t i c l i g h t grey 
40 61 MUDSTCNE Carbonaceous, p y r i t i c , s t i cky dark grey/black 
61 70 SANDSTONE Fine/coarse (av. 0 .3 t o 0.8/2 imt) wel l so r ted , 

dark grey. 
70 76 MUDSTONE St icky, carbonaceous grey. 
76 82 CQAL/MUDSTONE Black & dark grey. 
82 87 SILTSTONE/ Carbonaceous, p y r i t i c , l i g h t grey. 

SANDSTONE 
87 90 SANDSTONE Medium t o coarse av. 0 .5 /0 .8 p y r i t i c dark grey/ 

grown. 
90 94 SILTSTONE Carbonaceous, p y r i t i c , l i g h t grey. 
94 102 SANDSTONE Medium t o coarse av. 0 .5 /0 .8 mm wel l sor ted 

clayey l i g h t grey. 
102 106 COAL Black. 

RZHAJtKS: SITE 1 (U -24). * NOTE: no kl / day = lOOOgok / hr. 

(DUAL COMPLETION) 

DULL TYPE: ROTARY 

CHTCULATION: MUD 

Analys is lo: 

w — 

DEPTH. 
COPE 

SAMPLE 

CASING 

U3 
O 
K) 50 4 0 . 2 +106 

ctlass 
12 
pvc 

o 
N) 

Ji a (mm) F rom(ml 

§loti ; 
9 8 " ^ l o o ) . 
seaT 
9,6 .m.. •. 

£ H-
B Sumps 

60 +0.3E 
ui c^ass (plots 

sea J 
v L2 
O 3 V C 

I 

To( m| 

I F 

oemeiit 
96 -
100 - 106 

78 m 

66 it 
pemen 

66 -

sump 

suregirr 
45 -

76 

70) 
a F 

45 

76m 

COMPLETED: 23/7/83 

LOGGS
 ,TiD.R. EDWARDS 

.1.. of . . . 1 DATE: 23/7/83 



IPQQJECT. upper Coal Ser ies Dewatering Lobe B Leigh C r e e k * " " K ™ « D m r u S , W l l A 

[ LOCATION o« COORDS K 2724.70/995.43 m :C55;m:radius frcm 
EL W o « 1 9 4 ; 32^ - ) - 9 0 2 0 W ) 

stc HO. ti».(.Poiml94.60 (TOC) m Do,l"n AHD 

WATER WELL LOG 
H O L E N O : 9026 P 

UNIT / NO 

£ 5 3 6 - 5a 3 o O 

AQUIFER 

SUMMARY: 

O E P T H TO 
WATER CUT (m) 

DEPTH (*I 

0 
6 

.5 
15 

25 

GRAPHIC 

LOG 

6 
15 
25 
25 

30 

R O C K / S E D I M E N T 

N A M E 

CLAY 
MUDSTONE & SILT-. 
STONE 
SANDSTONE 

MUDSTONED 

D E P T H TO 
S T A N D I N G W A T E R ( » ) 

( r o c ) 

8-8-X3 

INTERVAL TESTED S U P P L Y 

k < l o l I t r e s / d a y T e s t L e n g t h ( h r s ) 

G E O L O G I C A L D E S C R I P T I O N 

ferruginous matt led grey & red brown 

medium t o coarse av 0 .5 /0 .8 mm, wel l so r ted , c l e a r , 
grey brown. 
carbonaceous, sandy, s i l t y , grey Brown. 

D^EKMIT 92898 
T O T A L D I S S O L V E D S O L I D S 

• 1111 g r a n g e s / 1 1 t r e 

F O R M A T I O N / A 3 E 

REMARKS: SITE 1 (U24) • N O T E : 110 I I / day - lOOOgoh / hi. 
drill TYpf: ro t a ry 

CIRCULATION: A I R 

Analysts 10: 

w • 

DEPTH 
COPE 

SAMPLE 

CASING 

a ( mm) r rom( ml 

{-.,50. 
<;lass 

2 
:?vc(| 

: j I N A T P X 

12 m-

+0.3; 

Lots 

Yemeni 
12-

To ( m) 

30 

24). 

SEAL AT 

0 . 

COMPLETED 2 4 / 7 / 8 3 

LOGGED BY. D. EDWARDS 

SHEET O f . . ."r . DATE: 24/7/83 



APPENDIX 2 

U/25 S i t e : Well L o c a t i o n 

Composite log 

Summary C u t t i n g s Logs 

P l a n No. 

SI 74 52 

9,0 3 0W 83-506 
9040W 83-505 
90 4 IP 83-507 
9042P 83-508 
9043/4P 83-509 

9040W 
9041P 
9042P 
9043/4P 



For all SADME Well Unit No s see appendix 6 

2800 

2750 

2700 

2650 

2600 

• 9 0 4 3 P 
9 0 4 4 P 

• • - : - -

f 

• 9 0 4 2 P 
• 9 0 4 1 P 

3161 

9030WABANDONED* * 

9 0 4 0 W * 

6E0TECH CORED HOLE 

2400 2350 2300 

METRES 20 
l_L J L 

0 
_L 

SCALE 
20 40 METRES 

APPENDIX 2 

M DEPARTMENT OF MINES AND ENERGY 
SOUTH AUSTRALIA 

LEIGH CREEK COALFIELD LOBE B GROUNDWATER INVESTIGATION 

U / 2 5 SITE WELL LOCATIONS . . .: y • 

e . t . s . a . ' k ' GRID 

COMPILED 
0 . L & D. A. 

DRAWN 
6.B. 

DATE 
19 JUL B4 

CHECKED 

i f 
J " * C D O DATE 

SCALE 11 K>00 

PLAN NUMBER 

S17452 



32SH 

DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

ENGINEERING DIVISION 

COMPOSITE W E L L LOG - G R O U N D W A T E R 

WELL G5374&r0W00573 
UNIT No. 

PERMIT No. 02700 

PLAN No. 8 3 ~ 5 0 < O 

PROJECT'LEIGH. CREEK. LOBE Br UPPER SERIES. DEWMERING 

LOCATION-. 5 .metres . SW. of . Cored Role .3161 

SECTION: HUNDRED: U WIREWOUND SCREEN 

REFERENCE ELEV. . . " m A.H.D. LOGGED BY :. D.R.ED.WARDS ! j SLOTTED CASING 

E.T.S.A. WELL No. 3030W 
LOG S Y M B O L S 

f CASING SEAL Jj| | | GRAVEL PACKED INTERVAL 

1=1 ,, HYDRAULIC CONDUCTIVITY 
(m /day , Estimated ) 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE:., ROTARY MUD 
k J l i r N RESISTIVITY: 

CIRCULATION :. M.UD 

S T A R T : 6 3 FINISH:.3J:5\83. TOTAL DEPTH: IG>2m. 

HOLE 
DIAMETER 

CASING 
DIAMETER 

SCREEN 
DETAILS 

mm. 

3 0 0 
14-0 

FROM (m) 

0 
143 

203 chem line 
I . 

&0'l 
125 telescopic, 14-7 
(chemline) 

200 
158 

TO (m) 

140 
10,1 

14-0 
153 
)&l fcapped) 

04mm aperture 
Rubber K packer set at 147m 
115 I 0 4mm aperture-15 

135 to 140 m 

TYPE OF 
LOG 

16 in. 
NORMAL 

64in. 
NORMAL 

6ft. 
LATERAL 

SELF 
POTENT. 

POINT 
RESIST. 

NEUTRON GAMMA DENSITY 

DATE OF 
RUN 

24-5 8 3 

FIRST 
READING 161 

LAST 
READING 0 

RECORDED 
BY D R.Edward s 

... 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER mg/L Analysis No. 
DATE 

8m 
31-5-83 Hole collap sed and abar doned. 

REMARKS-
SITL. 2. 

o 
=> to oc o 

o o 

0 ' 

0 _ O 
• 5 

0 
0 
' ° f 

; o' o 
0 

o 

• o 
o . 

' C> 
D . 

•cO rO 
CO CO; 
ih <s>, 

o • • . ci 
c 
£ o 

^ f -
•c_S> =$ cO oO . 

c 
,o .o 

O C L 
-£ St. 

O • ro & 0 

_ 0) • 
. © 

r, O • 
v 

o , 
IT.. 
'. ' o 

. 0' 

. 0 • 

o-

CL' 

^ 

+- G O cs 

cnt 
Ec£ c0 

O O 

:</>: 
:jS: 
:C>> 

E 
oc — o (£4 a t >-5 o 

X( 
o 

o 

cr1 

O 

o1 

J3 

CT"1 

Si 
c_> 

cr1 

.a 
o 

cr1 
- f 

O 

CT1 

O 

> -

-=£ 
Z 
C* 
LJ 
15 
<y 

2 
3 > 
r> 

LITH0L06Y 

SAND AND GRAVEL: up to 50mm 
C/lajev, subrounded, av 01 to 2mm, 
poorty sorted, red-brown. 

GRAYEL: c law, medium, av 
20mm.,rounded chunks of 
basement, poorly sorted, from 
km - coarse, red -brown. 

MUDSTONE: sticky, minor sand; 
stone lenses, grej. 

MUDSTONE/SANDSTONt"- some 
ferruginous stained zones,grej 
to light grej, sand av 0-3to0-4mm. 

MUDSTONE: stickj, some 
ferruginous staining, grej to 
light grej. 

SANDSTONE-kaolinitio,abundan 
milky 3rains, medium to coarse, 
white. 
CLAY: white - kaolmite. 

SANDSTONE-" av 0-3to0-Gmm, 
kaolinitic, from 50m coarse, 
ay 0 5 to 07mm , white. 

uJ 
Q 
a 

CO 
D* uJ > 
O 

MUD ST0 N E : sticky, grej. 

54--£>7m, carbonaceous,grej 
and black. 

£>7-88m , carbonaceous,light 
grej. 

SANDSTONE: medium, av 0-3 
to 0-4mm, well sorted,clear, 
carbonaceous,dark grej, 
abundant mudstone. 

3 8 - l 0 0 m , av 0-2to0-3mm. 

lOO-IOlm , av 0 5mm. 

MUDSTONE- minor fine-mediuir 
sandstone, stickj, dark grey. 

SANDSTONE: coarse, av 10mm, 
well sorted, subrounded to 
rounded, clear, minor fines,dark 

9 «ar. 

MUDSTONL: carbonaceous, 
st ickj, dark grê y 

SKKDSTOKE-- medium,av 0-3 to 
0 Q»mm, clear, poorty sorted, grej. 

MUDSTONE : stiokj, grej. 

SANDSTONE: medium,av0-3to 
0-5mm., subrounded, clear, milkj 
grains, some larger grains 
rounded, minor fines, 
carbonaceous,grex 

I3G- 142m , coarse, av 07mm/ 
s i l t j ^ r e j . 

M U DST0 N L: oar bonace-ous, 
sticky, grey and brown. 

SANDSTONE: p^ritio,medium, 
range 01 to 0 8mm, av04mm, 

152m, minor mudstone. 

MUDSTONE: stickj, minor 
sandstone, grej. 

G A M M A 
O.P.S. 

60 

80 

100 

120 

WO 

-160-



32S! 

DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 
E N G I N E E R I N G DIV IS ION 

COMPOSITE W E L L L O G - G R O U N D W A T E R 
PROJECT1 .LEIGH GREEK. LOBE. &. . UPPER .SERIES DEWATERING 

LOCATION :.K2.672-3.8 / 2 3 6 0 - 2 4 . . - P r o d u c t i o n . Well 

LOG S Y M B O L S 

f CASING SEAL |i 

SECTION: HUNDRED: K WIREWOUND SCREEN 

REFERENCE ELEVJ9M2(™;°)m A.H.D. LOGGED BY:. D.R..EDWARDS | j SLOTTED CASING 

WELL 653746r0WOO53& 
UNIT No. 

PERMIT No. 3 2 B 9 3 

PLAN NO. 8 3 - 5 0 5 

E.T.S.A. WELL No. ^04-OW 

GRAVEL PACKED INTERVAL 

HYDRAULIC CONDUCTIVITY 
( m / d a y , Est imated ) 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE :. . R O T A R Y MUD 

CIRCULATION: MUD.(HYDROPOL) 
S T A R T : £ : G : 8 3 . . F INISH:J4- .6 . -&3. . TOTAL D E P T H ; . ) 7 D m . 

RESISTIVITY:. 

HOLE 
DIAMETER 

CASING 
DIAMETER 

SCREEN 

mm. 

300 
150 

203 I D. 
203 l.D. 

FROM (m) 

0 
165 

+ 0 30 
15! 

200l-D-(04Bjm.ap.) 146 

TO (m) 

170 
14& 
157 

151 
DETAILS (Telescopic string removed 20-7-83-Previously 

TYPE OF 
LOG 

l6Jn. 
NORMAL 

64in. 
NORMAL 

6 f t . 
LATERAL 

SELF 
POTENT. CM1PER NEUTRON GAMMA DENSITY 

DATE OF 
RUN 

217 83 7-7-83 G-6-83 217-83 

FIRST 
READING 

IGG 163 m 167 

LAST 
READING 136 1-3 0 I8B 

RECORDED 
BY 

D.R.ED WARDS 

o 3 O 
ac o 

CO CO 
o 
CH 
~xS es 1-1 
Si 

o p 
c s-

g 

C 
S o — 

O 

5 cs 
£ Q. 

£ «= U - J3 

E ce — uj _ o 
OS«t 
^ o 

-O o 

a1 

- t 

.C 
O 

c/ 

.Q 

jQ 
O 

o1 

_Q 
O 

>-
Cxi 

z: 
Cxi 
U-> 
h-
ZD 
Cf 

O 

if) 
oO -< 
C* 

-a: 

o 

o1 

-c 

.Q o 

J f 

JQ 
cJ> 

a* 

J2 

_o 
O 

cr1 

O 

CJ1" 

installed from 151 to l&5m,Screen I57-I&2m, 125mm 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER m g / L Analysis No. 
DATE 

20 OST.O.C 15000 3852/83 15-6-83 

REMARKS 
.SITE. 2. (U.25) 

Supply increased from. 0-7 L/sec 
(14:6:83) to. approx 4-0L/sec.(20:7 83) 
once open hole.conditions, were... 

established. 

L I T H 0 L 0 G Y 
L I T H 0 

LOG 

SAND AND GR/WEL: silty, 
medium sand,ay 0 2 to 0-6 mm, 
poorly sorted,subrounded. 
ORAVtL medium to coarse, 
ferruginous, poorly soHed, red-brown, q-ff white. 
GRAVEL -clayey fine to coarse, up 0 
to 50mm,poorly sorted,red-brow 

OLAY: gravelly, ferruginous 
sandy, mottled, arey and rea-

J' 3 J brown. 

MUDSTONE' sticky, gre j 

20 

SAND:av 0 3mm, abundant milky 
grains, grey ond white. 
SAND AND GRAYED medium av 
0-3mm, subrounded, abundant 
milky grains, and fine gravel, clear; 
Clayey, cjrej and white. 

MUDSTONE'- sticky,grej. - 4 0 

GRAVEL- clayej, f ine quartzose, 
av l+o2mm, milkj fines, 10 to 30% 
Sand-medium, av 0 3mm, pale grey 
and white. 

CLAY-stickj, pale grejand white. 

- 6 0 

MUDSTONE: c a rbonaceous , 
sticky, dark grej. 

- 8 0 

COAL . black 

MUDSTONE: carbonaceous , 
dark grej. 

MUDSTONE AND SANDSTONE"-
Sandstone-well cemented, mediumf 
av 0-3-0-4-mm. Mudstone, sticky, 
Carbonaceous, grey. 

bkMUk NEUTRON 
CPS. 10 CPS. 

1 J 

DENSITY 
250 0. P. S. 

i i 

SANDSTONE- medium, av 0 3mm, 
well so r ted , subrounded,clayey 
carbonaceous, pjritic, friable-, 

-100 

MUDSTONE AND COAL"-
carbonaceous , sandy, sticky, 
grey and dark grey-brown. 

SANDSTONE"- coa r se , av 0-8mm, 
well sor ted, subrounded, to 
rounded, pyritic,carbonaceous, 
9 r eJ 

00AL at 120m. 1 2 0 -

MUD STONE- sticky, 
carbonaceous , darK g r e j and 

black. 

SANDST0NE : medium to coarsc, 
av 0-&-0-8mm, grej. 

MUD ST0 N E : carbonaceous, 
sticky, dark g re j and black. 

SANDSTONE/MUDSTONE: 
interbedded, s s t . medium to 
coarsc, st ickj, dark g r e j and 

black. 

200 

L 

CAHPER 
mm. 294 

I 

SANDSTONE "• medium to 
coarsc , av 0 3 up to I-Omm, 
subrounded, clear, pyritic, 
abundan t hard pyritic siltstone. 

Major aquifer f rom UGm. 

140 

J T 

MUDSTONE "• oa rbonaccous , 
sticky, dark g r e j and black. 

SANDSTONEfme.av 01-0 2mm, 
oarbonaccous , pyrit ic, s i l t j , grej/, 

}$>2-\Mm, av 04mm. 

-160-

MUDSTONE: ca rbonaceous , 
sticky, dark grej. 
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DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 
E N G I N E E R I N G DIV IS ION 

COMPOSITE W E L L LOG - G R O U N D W A T E R 

WELL c,5374fcr0W 0 0 578 
UNIT No. 

PERMIT No. 02701 

PLAN No. 83"507 
E.T.S.A. WELL No. 004IP 

PROJECT =. LEIOU. CREEK.. LOBE B. UPPER. SERIES. DIWATtRIMG 

LOCATlON:.K27.1 SCO/22)30-.52 (.55m. Radius fram.0040W.) 
SECTION: HUNDRED: 

REFERENCE ELEV.^5. &.5(T.O.c)m A.H.D. LOGGED BY:. D.R.EDWARDS j j SLOTTED CASING 

LOG S Y M B O L S 

f CASING SEAL | | GRAVEL PACKED INTERVAL 

WIREWOUND SCREEN 
K 

HYDRAULIC CONDUCTIVITY 
{ m / d a y , Est imated ) 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE: . ROTARY MUD 

CIRCULATION :.MUD (HYDR0P0L) RESISTIVITY. 

START:3I 5:83. FINISH:.IG-82? . TOTAL DEPTH:. 1.50m. 

HOLE 
DIAMETER 

mm. FROM ( m ) TO (m) 
HOLE 

DIAMETER 150 0 150 
HOLE 

DIAMETER 

CASING 
DIAMETER 

50 class 18 +0-25m m 
CASING 

DIAMETER 
P.Y.C. 

Linatex se al at 137m. Oemei it from l37mto 
CASING 

DIAMETER 
117m. 

SCREEN 
DETAILS 

3 mm slots 130 141 SCREEN 
DETAILS Gauie cover «J) 

TYPE OF 
LOG 

16 in. 
NORMAL 

64in. 
NORMAL 

6 f t . 
LATERAL 

SELF 
POTENT. 

POINT 
RESIST. NEUTRON GAMMA DENSITY 

DATE OF 
RUN 77-83 l-G-83 

FIRST 
READING 134-5 m 

LAST 
READING 1-3 0 

RECORDED 
BY D.R.Ed wards 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER m g / L Analysis No. 
DATE 

20-71 15000 
( j o e , . ; 
21-783 

REMARKS-
SJTE. 2 . ( U 2 5 . ) 

o 
=> CO at o 
CO 

o 

3 
<fl< 

tap5 

E IE — 
t-F 

UJ 
a 

o ac< >-< 
-T- O 

JQ O 

cr1 

O 

.a o 
CJ4-

J3 
O 

a1 

<=C 

a1 

J2 
O 

o1 

-=t 

J2 
O 

O1 

cr1 

.0 
o 

J2 
O 

> -
CzC 

z: 
c* 
uJ 

ID Q-

O 
cO oO «< 
D<! 
H 

C> c* 
co 
c* uJ >• 
O 
oO uJ 
c* 
uJ 

c* ui 
cx D. 

LITH0L0GY 

SAND $ GRAVEL:silty sand, 
medium to coarse, ay 0&mm, 
Subrounded, ferruginous. Gravel, 
medium to boulder. (?ed brown. 

GRAVEL: clajej, medium,av 
20mm, poorly sorted, red-brown 
and brown. 

MUDSTONE- sandj,medium, 
av 04 mm, stickj, grej. 

SANDSTONE: medium,av0-3mm 
range 01 to 0-8wm,ferruginous, 
abundant milkj grains. 

I8"20m, some milkj, rounded, 
fine gravel .jellow and white. 

MUDSTONE - stiokj, pale grej, 
brown and white. 

LITH0 
LOG 

G k U U k 

0.P.S, 
HLUTR0H 

C.P.&. 

IOO 150 200 250 300 
•I I I 1 L 

125 150 175 200 225 
< I I I L 

5c.p.s. 

SANDSTONE: medium to coarse, 
av 0-3to0-8mm, range 0 I to 5mm 
poorly sorted, 30-50"L fines, 
subrounded to rounded, 
abundant milkj grains,white. 

MUDSTONE' carbonaceous, 
stiokj, light to dark grej. 

MUDSTONE i SANDSTONE-
sst .f ine, av 01 to0-2mm, clear, 
subrounded, carbonaceous, siltj. 

MUDSTONE- siltj, stickj, grej. 

SANDSTONE; carbonaceous, fine 
to medium, range 0-1 to l-0mm}av 
0-2 - 0 -3 m m, s u brounded, cl ear, 
pjritic, abundant milkj grains, 
grej, well consolidated. 

MUDSTONE- carbonaceous , 
st iokj, dark gre j and black. 

SANDST0NE: Yery pyrit io, 
poorly sorted, meaium to coarse 
av 0-3 to 0-6mm, carbonaceous, 

03~?>5m, coarse, well sorted, 
subrounded, abundant milkj 
grains, grej . 

MUDSTONE - carbonaceous, 
stickj, grej . 

SANDSTONE- pjritic, medium, 
av 0-3mm;well sorted,clear, 
subrounded,carbonaceous , 
grej . 

MUDST0NE : carbonaceous , 
stickj, grej to dark gre j . 

S A N D S T O N E : medium,av 
0-2-0-3mm,well sorted, pjritic, 
carbonaceous. 
From 121 m, medium to coarse, 
abundant milkj grains,grej . 

MUDSTONE-- st icky, 
carbonaceous,grej and black. 

MUDSTONE: carbonaceous, 
stickj, grej to dark grej. 

20 

40 

SANDSTONE'medium, ay 0-3mm," . 
weil sorted,clear,subrounded, 
grej. 

l32H44m, coarse well sorted, 
av 07mm ,roundea, clear, grej. 

60-

80-

100 
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DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

E N G I N E E R I N G DIV IS ION 

C O M P O S I T E W E L L L O G - G R O U N D W A T E R 

WELL G5M4-GrOWOO 579 
UNIT No. 

PERMIT No. 9 2 8 9 2 

PLAN No. & 3 " 5 0 8 
E.T.S.A. WELL No. 9 0 4 2 P 

PROJECT LEIGH CREEK LOSE B - UPPER. SERIES D E N T E R I N G L O G S Y M B O L S 

L O C A T I O N . K 2 7 2 2 - 4 4 - / 2 3 2 & : 7 Z ( & D m R a d i u s f r o m 9 0 4 0 W ) f CASING SEAL FL |IJ GRAVEL PACKED INTERVAL 

S E C T I O N : H U N D R E D : H WIREWOUND SCREEN » HYDRAULIC CONDUCTIVITY 
i i * ( m / d a y , E s t i m a t e d ) 

REFERENCE ELEV. 195 7.7.(T.Q.c)m A.H.D. LOGGED BY D.R .EDWXRDS j j SLOTTED CASING 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE: . .ROTM^V MUD 

CIRCULATION: . M U.D. (.HY.DRQP0L) R E S , S T , V , T Y ' 
START: 2G>:83. FINISH:. 3. 6 83. . TOTAL D E P T H : 128m , . 

HOLE 
DIAMETER 

mm. FROM (m) TO (m) 
HOLE 

DIAMETER 150 0 128 
HOLE 

DIAMETER 

CASING 

DIAMETER 

50 Class 18 + 0-34- 128 
CASING 

DIAMETER 
r.Y.V/ • CASING 

DIAMETER 

SCREEN 
DETAILS 

Slotted RY.O. 
I 3mm slops') 

117 119 SCREEN 
DETAILS Linatex seal at II5m, Cemen from H5mto^5m. 

• 

TYPE OF 
LOG 

16 in. 
NORMAL 

64in. 
NORMAL 

6 f t . 
LATERAL 

SELF 
POTENT. 

POINT 
RESIST. NEUTRON GAMMA DENSITY 

DATE OF 
RUN 6-7-&3 2-6-6 3 

FIRST 
READING 

KB. Neutron 
logged inside 

123 I2& 

LAST 
READING 

Gas ing 
II 0 

RECORDED 
BY D.R.Ec wards 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER mg/L Analysis No. 
DATE 

1860m 15000 
/ T.O.C A 
121-7 83 j 

REMARKS: 
SITE 2 (U2&). 

o p 
o 
=> (D ae o 

r S i 

c* 
t/> 

N 

-Gap 

o 
C E < 

& < 

Si 
O 

a 1 
<< 

Si 
o 

D1 
-C 

-Q 
o 

& - i 

Si 
o 

a1 

Si 
O 

o1 

Si 
O 

a* 

J2 
O 

> -
c* 
Z c* 
tJ 
-a: ZD Cr 

l/> 
c/> 

c* 
l -

LITH0L06Y 
GAMMA 

C.P.S. 

NLUTRON 
C.P.S. 

SAND and GRAVEL1 silty sand, 
mad. to coarse, avO 6-0-7mm; sub-
rounded, very ferruginous. 
&RAVEL,medium to boulder, red-br 

150 200 250 300 $50 4-00 4 5 0 
J I I I ' I » 

GRAYEL'-clajev, medium (OY 20mm) 
rounded chunks of ferruginous 
si Itstone, sandstone and shale,poor! | 
sorted,red-brown and brown. 

MUDSTONE1 sandy, medium, av 
0-4-mm, st ickj grey. 

SANDSTONE • clayey, medium 
av 0-3mm,range 01-0 8mm, 
ferruginous, abundant milkj 
grains. Yellow and white. 

MUDSTONE : s t icky, pale g re j , 
brown and white. 

SANDSTONE- medium to coarse 
avO S t o O&mm, range 01 to 5mtn, 
poorly sorted (some fine grained) 
30-5D7ofines,subrounded TO 
rounded,abundant milkj grains, 
white. 

MUDSTONE: carbonaceous , stiok> 
)iqht_and dark grej . - -

uJ 
O 
c*r 
r> 
CO 
c* 
uJ >• o 

MUDSTONE and SANDSTONE1 

ss t . f ine av 01-0-2mm,clear, 
subrounded,carbonaceous . 
Mudstone,white and light grej. 

MUDSTONE: si l ty, sticky, grej. 

SANDSTONE: f ine to medium, 
range 01 -I Omm,av 0 2-0-3mm 
subrounded,clear, pyritic, abundan 
milkj grains, grej. 

MUDSTONE carbonaceous,stick 
dark grey and black. 

SANDSTONE: medium to coarse, 
av 0 3"0 6mm,carbonaceous, 

[91-93m, coarse,well sorted,av. 
0 8 - I Omm). Subrounded, 
abundant milky grains, grej . 

94 -97m clayej. 

MUDSTONE carbonaceous, sticky, 
2™L 

SANDSTONE: pjritio,medium,av 
0 3mm,well sorted,clear. 

MUDSTONE - carbonaceous, 
sticky, grey. 

SANDSTONE - pyritic,medium 
av 0 3mm, well sorted .subrounded, 
clear, carbonaceous,grej. 

MUDST0NE : carbonaceous , 
sticky, grey to dark grej. 

SANDSTONE' medium, av 0 2-
0-3mm, well sorted, pyritic, 
carbonaceous, 
120-123m, coarse,ay 0 &-20mm, 
abundant milkj grains,grey. 

MUDSTONE' stickj,carbonaceous 
grey to dark g r e j 
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DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 
ENGINEERING DIVISION 

C O M P O S I T E W E L L L O G - G R O U N D W A T E R 

WELL &5374&r0W00570, 
UNIT No. 571 

PERMIT No. 9272)5 

PLAN NO. 8 3 - 5 0 2 ) 

PROJECT .LEIGH GREEK LOBE B UPPER SERIES DEWATERING 

LOCATION:.K 279J* G9/ 2393136.(120m Radius from 9 0 4 0 W ) 

SECTION: HUNDRED: 

REFERENCE E L E V . \ LOGGED BY=. D.R. EDWARDS. 
1 9 5 6 5 m A.H.D.-9044P 

LOG 

f CASING SEAL 

E.T.S.A.WELL M' 9 0 4 3 P / 
S Y M B O L S s o U P 

| | GRAVEL PACKED INTERVAL 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE:. ROTARY. MUD 

CIRCULATION :. MUD (RYDROPOL) 
START: 2 1 7 : 8 3 F INISH :. 2 2 : 7 8 3 TOTAL DEPTH :. 

RESISTIVITY: 

HOLE 
DIAMETER 

CASING 
DIAMETER 

mm. 

150 

50 
Glass 18 P.V.C 

50 
Glass 18 PVC 

SCREEN 
S l o t t e d PVC DETAILS ̂ --Slotted PY.G i 

FROM (m) 

+ 0 2 5 

+ 0 - 3 3 

(Oeep) 7 0 

Shal lwfcf t 

TO (m) 

94-

9 4 
G>5 

7 2 

C,0 

1 

P WIREWOUND SCREEN 

i | SLOTTED CASING i • 

HYDRAULIC CONDUCTIVITY 
( m / d a y , Estimated ) 

TYPE OF 
LOG 

16 in. 
NORMAL 

64in. 
NORMAL 

6 f t . 
LATERAL 

SELF 
POTENT. OALIPLR 

1 
NEUTRON GAMMA 

1 
DENSITY 

DATE OF 
RUN 2 2 • 7 - 8 3 

FIRST 
READING 

9 3 93-5 93 5 93 -5 

LAST 
READING 

: 2 0 0 0-4. 

RECORDED 
BY D . R . E )WA>RDS 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER m g / L Analysis No. 
DATE 

I8-40(TO.C) 
9043 P 

14,000 

l540(roc; 2G-7-83 
9044P 

REMARKS: S ITE 2 (U25) 
For Grain Size Analysis 

Interval m to m 
See plan No 

o 
P o 
=> to 
at © 
<o z o 

m 
Cap 

E 
OS — o 

OCX 
LITH0L06Y 

G A M M A 
C.P.S. 

50 CO 70 

NEUTRON 
C.RS. 

DENSITY 
C P S 

ULIPLR 
m m 

S A N D / G R A Y E L : m e d i u m - c o a r s e , 
av. 0-5 TO I O m m , s u b r o u n d e d , ferrug-
inous . O R A Y L L up t o boulder s i z e , 
r o u n d e d , r e d - b r o w n . 

27 5 0 250 0 2250 2000 
J I I L 

SILT: white,minor gravel,ferruginous 

S A N D : m e d i u m , 0-3mm,suloroundec 
clear, well s o r t e d , s i H j . f e r r u g i n o u s , 
w h i t e . 

CLAY/ M UDSTON E •• sticky, si Ity, 
ferruginous, white. 

SILTSTONE- pale grey. 

MUDSTONE: carbonaceous, 
stickj .dark grej. 

Sandj from 20-28m (av. 0 2 to 
0 5mm)( minor white fines. 

COAL and carbonaceous 
MUDSTONE: pjritic,black. 

MUDSTONE- carbonaceous, 
(Ojritic, stickj, dark grej and 

SILTSTONE"- pyritic,sandy,grej. 

MUDSTONE: stickj,carbonaceous, 
pyritic,dark grej. 

SILTSTONE: clajej, carbonaceous; 
Pyritic, dark grej. 

SANDSTONE: medium (01+olOmn>, 
av. O-G mm) pyritic, minor white 
f ines ,dark grey. 
COAL-black. 

MUDSTONE: Yery carbonaceous, 
stickj, minor white fines,dark 
grej and black. 

SILTSTONE/SANDSTONE: 
sst. av. 0-3mm,fine,medium, 
carbonaceous, pvritic, dark qrey. 
CO-Glm SANDSTONE-av 0 5mm. 
subrounded, clear, pyritic,grey. 

MUDSTONE verj stickj, 
carbonaceous,dark grej. 

SILTSTONE"- light grej and 
white. 

SANDSTONE: medium to coarse, 
(0-1 to 20mm,av 0 5mm) b% of 
grains > Imm,pjritic, well sorted, 
rounded to subrounded,abundant 
milky grains and white fines, 
(Kaolinite), grej. 

COAL: black. 

SILTSTONE; carbonaceous,dark. 
aiSL. 

, O A L - b l a c k . 

MUDSTONE' stickj,carbonaceous, 
oyritic, dark grey. ' 

SILTSTONE: clajej. carbon -
aceous, minor fine sand (av02mm 
dark grej. 

COAL and MUDSTONE'- sticky, 
dark grej and black. 

vtUDSTONE: Yerj carbonaceous, 
stickj, dark grej. 



PROJECT : Upper Coal Ser ies Dewatering Leigh Creek 

IOCATONo»coo«os: K 2672.38/2360.24 (Production Well) 

SEC HO. 

AQUIFER 

SUMMARY: 

EL Sur foca 

El ftal. Point 195*42 
(TOC) 

MINES D E P A t T M E N T — S O U T H AUSTKAIIA 
ENGINEERING DIVISION 

WATER WELL LOG 

Dotum J\HD 

D E P T H T O 

W A T E R C U T ( m ) 

D t f T H Im) 

TO 

7 
11 
34 

38 
47 

58 
82 
84 
99 

G t A P H I C 

L O G 

11 
34 
38 

47 
58 

82 
84 
99 

H05 

ROCK / SEDIMENT 

N A M E 

SAND/GRAVEL 
clayey 
CLAY 
MUDSTONE 
SANDSTONE/gravel 

Mudstone 
Gravel/Sandst 

Mudstone 
Coal 
Mudstone 
Sandstone 

D E P T H T O 

S T A N D I N G W A T E R ( « ) 

20.05 
(TOC) 

15/6/83 

INTERVAL TESTED 

.145--150 
200 ttoID 
0.4 nm . 
Aper bure) 

SUPPLY 

k 1 1 o 1 1 t r e s / d a y 

40 
L/sec 

T e s t l e n g t h ( h r s ) 

8 hours Air l i f t i n g 

G E O L O G I C A L DESCRIPTION 

HOLE NO: 9040'W 
UNIT / S t t t t N O 

Q9rq*I 
DM PERMITS 92974 

TOTAL DISSOLVED SOLIDS 

• l l l l g r a m m e s / 1 1 t r e 

14,068 

F O R M A T I O N / A 3 E 

very ferruginous , medium sand sejve boulder gravel 
up t o 50 mm, poorly so r ted . Red Brcwn 
gravel ly- fer ruginous sandy mottled grey/red brown, 
s t i cky grey. 
medium sandstone andCfinegravel c l e a r , clayey and 
white. 
s t i cky grey. 
f i n e gravel medium sandstone, milky f i n e s (kaol i -
n i t i c ) . Palegrey and white 
s t i cky pa le grey and white 
Black 
sandy, s t i cky , carbonaceous. Grey. 
medium, w i l l sor ted , subrounded, carbonaceous, 
p y r i t i c , grey. 

rmakks: SITE 2 (U25),: * NOTE: 110 tl / doy = lOOOgoW / Sr. 

(Permit 92974 r e f e r s t o const ruct ion a l t e r a t i o n ) . 125 ran t e l escop ic s t r i n g and 
por t ion of annulus sand pack removed/stabil ized on 20/7/83.^Replacement wel l 
f o r 9030 (collapsed/abandoned) a-ga*, covA^osrte, ^ 

D t u i TYPt: ROTARY 

CIRCULATION: M U D 

A n a l y s i s la: 

w — 

DEPTH 
I C O P E 
I SAM PIE 

C A S I N G 

SHEET .1... Of 

203 
ID 
chem. 
OPM 
'157:: 

st(mm) r r o m ( m) 

+0.3+157 

i n e . 
K5EE; 
t o - .169m 

COMPLETED: 14/6/83 

L O G G E D BY. D . R ; 

EDWARDS 
DATE: 6/6/83 



ftojtc!: Upper Coal Series Dewatering Leigh Creek 
K 2718/60/2330.52 (55 m radius from 9040wMfATER WELL LOG L O C A T I O N O t C O O B D S : 

AQUIFER 

SUMMARY: 

D E P T H TO 

W A T E R C U T ( m ) 

D E P T H T O 

S T A N D I N G H A T E R ( • ) 

I N T E R V A L T E S T E D S U P P L Y T O T A L D I S S O L V E D S O L I D S 

AQUIFER 

SUMMARY: 

D E P T H TO 

W A T E R C U T ( m ) 

D E P T H T O 

S T A N D I N G H A T E R ( • ) F ro*: T o : k i l o l 1 t r e s / d a y * T e s t l e n g t h ( h r s ) M e t h o d •1111grtawes/litre A n a l y s i s H O : 

AQUIFER 

SUMMARY: 
20.71 m 

TOC 
139-
3 mrr 
gaug 

141 
slot 

2 wra 
S 
pped 

Air l i f t e d 14,500 
mg/l 
(approx) 

w — 

MINES DEPAITMENT — S O U T H AUSTRALIA 
ENGINEERING DIVISION 

see HO. 

El Su r foca 

EI »«i . Poim 195.65 D o l u m A H D 

H O L E H O : 9 0 4 1 E 

UNIT / S**#E NO 

6537-46+ flA- 512 
DM PERMIT 92791 

DEPTH M GRAPHIC 

L O G 

10 

10 13 
13 34 

34 51 
51 671. 
-O 
67 80 

80 92 
92 L01 

ROCK / SEDIMENT 
NAME 

Sand and gravel 
clayey 
Mudstone 
SANDSTONE 

MUDSTONE 
Mudstone and Sand-
stone 
SANDSTONE 

MUDSTONE 
SANDSTONE 

G E O L O G I C A L D E S C R I P T I O N 

medium t o coarse sand av 0.6 mm, subrounded, 
gravel , medium t o boulder Red Brown 
sandy, s t icky, grey 
clayey, medium av 0.3 ran, milky gra ins , k a o l i n i t i c , 
white. 
MUDST 23-25m. 
carbonaceous s t icky l i gh t grey/dark grey 
sandstone-fine, carbonaceous, white and l i g h t grey. 

f i ne t o medium subrounded, c l ea r , py r i t e s , 
Icaolinitic, grey. 
carbonaceous, s t icky , dark grey and black 
nedium t o coarse carbonaceous, milky gra ins , sub-
rounded, grey. 

F O R M A T I O N / A - 3 E 
DEPTH 

I COPE 
I SAMPLE 

REMARKS: SITE 2 (H25) • NOTE: 110 kl / dor = lOOOgok / hr. D*M TYPE: ROTARY 
CIRCULATION: M u d 

SHEET 1 Of 2 

C A S I N G 

i a ( m n ) f r o r a ( i t ! * o ( t n ) 

K) 50 
nun 
clas£ 
PVC 
cap <it 

.25r 

18 

end 

149 

COMPLETED. 1-6-83 
L O G G E D BY: D.R. Edwards 

DATE: 
31-5-83 
1-6-83 



fK>*a: Upper Goal Series Dewatering High Creek " X X ^ c S S " " ™ * 1 " 
W A T F R u /c i | | f j p 

I O C A T O H O . C O O . D S : K 21QX.44/2326.72 (60 m radius from 9040 W) 
EL S o r f o c * m 

m Doium 

DTFTH [M) 

F r o ® 

9 
1 1 

16 
24 

32 

64 

78 

GRAPH |C 

LOG 

11 
16 

24 
32 

64 

78 

90 

R O C K / S E D I M E N T 

N A M E 

Sand & Gravel 
clayey 
Mudstone 
Sandstone 

Mudstone 
SANDSTONE 
clayey 
MUDSTONE 

SANDSTONE 

MUDSTONE 

AQUIFER 

SUMMARY: 

O E P T H T O 

H A T C H C U T ( m ) 

O E P T H T O 

S T A N D I N G H A T E D ( « ) 

I N T E R V A L T E S T E D S U P P L Y T O T A L D I S S O L V E D S O L I D S 

AQUIFER 

SUMMARY: 

O E P T H T O 

H A T C H C U T ( m ) 

O E P T H T O 

S T A N D I N G H A T E D ( « ) from: T o : k l l o l l t r e s / d a y * T e s t L e n g t h ( h r s ) M e t h o d p i 1 1 1 grammes/11 t r e A n a l y s i s N o : 

AQUIFER 

SUMMARY: 
1 8 . 6 0 m 

T O C 

2 1 / 7 / 8 3 

,117 -
3 mm 
guage 

-119 
s l o t 
i w r a 

0 
sped • 

A i r l i f t e d 1 4 , 5 0 0 m g / l 
( a p p r o x ) 

w — 

SfC HD. E L M . Point 1 9 5 . 7 7 AHD 

G E O L O G I C A L D E S C R I P T I O N 

H O L E N O : 9042 P 
UNIT / NO 

6 5 3 7 - 5 7 3 
DM PERMIT 92892 

F O R M A T I O N / A - 3 E 

medium to coarse sand, average 0.6/0.7 mm, medium 
t o boulder gravel Red Brown 
sandy, grey 
medium av 0.3 mm ferruginous, k a o l i n i t i c , yellow/ 
white 
s t icky pale grey^brown and white -
medium t o coarse av 0.3 t o 0.8 mm/ poorly sor ted, 
30% k a o l i n i t i c f i ne s , white 
(sane sandstone lenses 49-54 m) s t icky, carbonac-
eous , l i gh t and dark grey. 
f i n e t o medium av 0 .2/0 .3 mm subrounded, c l ea r , j" 
p y r i t i c , grey. 
carbonaceous, s t icky , dark grey and black. 

REMARKS: SITE 23! (U25) • N O T E : 110 kl / doy = lOOOgok / hr. 
O M TYPE: R O T A R Y 

CIRCULATION: M U D 

SHEET 
T 
1 Of 

DEPTH 
C O P E 

i SAMPLE 

C A S I N O 

50 
class 
18 
PVC 
pap 

i a(mm) 

+0V34 m 
£128> 

a t enc 

r o m ( ml T o ( m ) 

COMPLETED: 3/6/83 

LOGGED «Y: D.R. EDWARD 3 

DATE: 2/6/83 



« O * C I : Upper Coal Series Dewatering Leigh Creek MINES D E P A R T - W A M A U S I U I U 

LOCATION OR COO&DS: K 2791.69/2393.38 (120 m radius frcm 9 0 4 0 ) W A T E R W E L L L 0 G 

El S w f o c i m W 

EL R«(. Po im 195.65 (9044 P) • D o . u m AHD 

H O L E H O : 9043 P 
aQ44. P. . 

UKIJ. N O _ 6S37- tr 
^ 5 3 7 - 4 6 * 

stc HD. 

— S 7 0 

-

DM PERMIT 92795 

AQUIFER 

SUMMARY: 

—(TOC) 195J 
D E P T H T O 

H A T E R C U T ( » ) 

57 ( 9 0 4 3 P ) 
D E P T H T O 

S T A N D I N G H A T E * ( a ) 

I N T E R V A L T E S T E D SUPPLY T O T A L D S S O L V E D S O L I D S 

AQUIFER 

SUMMARY: 

—(TOC) 195J 
D E P T H T O 

H A T E R C U T ( » ) 

57 ( 9 0 4 3 P ) 
D E P T H T O 

S T A N D I N G H A T E * ( a ) from: T o : k i l o l 1 t r e s / d a y * T e s t L e n g t h ( h r s ) M e t h o d • 1 1 1 1 f r a m e s / 1 1 t r e A n a l y s i s N o : 

AQUIFER 

SUMMARY: 

66 m 

56 m 
1 5 ^ 4 0 TOC 
( 9 0 4 4 . P ) / : 

7 0 -

5*8 -

.72 ' 

•Co 
> 

13mm s l o t s 
.guage 
wrapped 

Air l i f t e d 14,500 mg/1 
(approx) 

w — 

:o; 

8 

28 
33 

45 
48 
49 
56 
61 

66 

GRAPHIC 

LOG 

8 

28 

33 
45 

48 
49 
56 
61 
66 

74 

N A M E 

SAND/GRAVEL 

MUDSTONE 

COAL 
MUDSTONE AND 
SILTSTONE 
SANDSTONE 
COAL 
Mudstone 
SANDSTONE 
Mudstone and 
SILTSTONE 
SANDSTONE 

G E O L O G I C A L D E S C R I P T I O N 

medium sand and boulder sized gravel ferruginous 
Red Brown 
s i l t y , sandy carbonaceous, s t icky minor white f i nes 
grey 
Black 
carbonaceous, p y r i t i c Dark grey and black. 

medium av 0.5 mm, carbonaceous, p y r i t i c , Dark grey, 
Black 

carbonaceous s t icky Dark grey/Black 
medium t o coarse, kaol i ta i t ic , grey 
carbonaceous, s t icky dark grey 

medium t o coarse p y r i t i c , grey. 

RfMAKKS: SITE 2 (U25) « N O T E : 110 kl / d o r = IOOOBOW / hr . 

F O R M A T I O N / A - 3 E 

DM.1 TYPE: ROTARY 
CUCULATION: M U D 

I COPE 

I SAMPLE 

8 
H 

ro M 
O Qj 
cn s 

12 
P j O M 
5 ^ 
O 
CTi 

i a ( t n n ) 

v50 
clasi 
18 
PVC 
LIN? 
a t e 
f ra r 

(50 

f r o m ( m ) T o { mj 

+0.2!j>-94 
s ' 
Ts-MFi 
70-7 
TEX 
6 m 

6 6 - ' 

im: 
c orient 
(2 m 

clasjs 
18 
PVC 

+0.32 
m 

l o t s 
58=1 6 CM 

LINAFEX SjEAL 
AT 55 m 
frcm 56 
su re j e l 
t o sorfac 

- 65 

qsmeni 
52 
m 

to 
52 

COMPLETED: 2 1 / 7 / 8 3 

l o g g h ) « Y - . D.R. EDWARDS 

Tl 

s«tn. . . . I . . . of date: 21/7/83 



APPENDIX 3 

P l a n No, 

U/27 S i t e Well L o c a t i o n SI7453 

Compos i te l og 

•Summary C u t t i n g s Logs 

905W C a l i p e r Logging 

9050W 83-510 
905IP 83-511 
9052P 83-515 
9053P 83-512 
9054P 83-514 

9050W 
90 51P 
9052P 
9053P 
9054P 

SI 74 54 



2200 

2150 

2100 

# «9053P 
9054P 

A 

9052P 

9051P 

GEOTECH 
CORED HOLE 3239 , • 

9050W 

4500 4000 3500 

SCALE 
METRES 20 0 20 

! • • • « ! L 
40 METRES 

For all SADME Well Unit Nos see appendix 6 

APPENDIX 3 

i DEPARTMENT OF MINES AND ENERGY 
SOUTH AUSTRALIA 

R m 

LEIGH CREEK COALFIELD LOBE B GROUNDWATER INVESTIGATION 

U / 2 7 SITE WELL LOCATIONS 
E.T.S.A. ' K ' GRID 

COMPILED 
D.E.BD.A. 

DRAWN 
e.B. 

DATE 
19 JUL 8 4 

CHECKED 

if" W " / " 
C O O DATE 

SCALE 1MOOO 

PLAN NUMBER 

SI 7453 



MS/ 

DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 
E N G I N E E R I N G DIV IS ION 

COMPOSITE W E L L LOG - G R O U N D W A T E R 
PROJECT: LEIGH CREEK 10BL B UPPER SERIES DEWATERING . L O G S Y M B O L S 

L O C A T I O N K 2 . 1 3 0 : 4 S / ) f CASING SEAL 

SECTION; HUNDRED: H WIREWOUND SCREEN 

REFERENCE ELEV.I.92-.37(T-0,G)m A.H.D. LOGGED BY:. D. R.EDWARDS | j SLOTTED CASING 
i • 

WELL &53747n0W00532 
UNIT No. 

PERMIT No. 02834 

PLAN No. 82>~5IO 
E.T.S.A. WELL No. $0S O W 

GRAVEL PACKED INTERVAL 

HYDRAULIC CONDUCTIVITY 
(m /day , Estimated ) 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE: R O T A R Y 

CIRCULATION:.MUD (To J23«I)A1R(|29M to IGOM) 

START :.2S-7:83 F I N I S H : . . TOTAL DEPTH :. )Q>0m. 

HOLE 
DIAMETER 

CASING 
DIAMETER 

SCREEN 
DETAILS 

mm. 

381 

203 I D. 
•CHEMLINt-
203 I.D. 

-0HE.MUNL 

FROM (m) 

0 
128 

+ 0-76 

I2G> 

TO (m) 
128 

160 
121 

128 (open) 

2 0 3 I.D. 121 
Stainless steel (2mm aper ture ) 

12& 

TYPE OF 
LOG 

16 in. 
NORMAL 

64in. 
NORMAL 

6ft. 
LATERAL CALIPER CMIPER 

1 
NEUTRON GAMMA | DENSITY 

DATE OF 
RUN 

After 
jetting 

Before 
jetting 

2-8 83 
& & &3 

8&&3 

FIRST 
READING 150-6 m 160-5 160-5 

LAST 
READING 0 -4 1 0 120 

RECORDED 
BY A.Youn^ C >. R. Ed w a r d s 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER mg/L Analysis No. 
DATE 

2 1 - 5 5 
— T.O.C.--
15-6-83 

14,270 2>-8-83 2 1 - 5 5 
— T.O.C.--
15-6-83 . 

2 1 - 5 5 
— T.O.C.--
15-6-83 . 

REMARKS: 

S.1TE. 3. 

Wells, logged twice-; I. 0-l22>m ... 
2JG0.~r J20m. 

o 
=> u> 
ac o h- _l 
CO z 
o o 

E 
tr. — 

m u -

V i 

o ccc Ql- LITH0L06Y LITHO 
LOG 

SILT/SAND : f e r r u g i n o u s , a v 0 5 
to l-Omm, jooorl̂ y sorted,some 
gravel to boulder size, red-brown. 

GAMMA 
O.P.5. 

30 40 50 
J I L 

NEUTRON 
C.P.S. 

75 100 I 

CALIPER 
mm. 

DENSITY 
C.P.S. 

246 1500 1250 1000 
JL 

CLAY' sticky, ferruqinous, 
mottled rad-tarown/orown. 

MUDSTONE- carbonaceous, 
stickj, grej to dark grej. 

Yerj carbonaceous a t 26 to 30m. 
Some coal. 

- 2 0 -

32-37m GOAL and 
carbonaceous MUDSTONE. 

42-50m: light gre /̂brown. 

5 5 - 5 8 m : GOAL. 

- 6 0 -

Sl LTSTON E j SAN DSTON E : 

ayritic, ca rbonaceous , s s t . medium • 
to coarse , av 0-3 to 0-8mm, clear, 
subrounded to rounded ,g re j . 

C O A L C A R B O N A C E O U S 
M U D S T O N E : pjritic,dark grey 
and black. 

S | L T S T 0 N L : c a r b o n a c e o u s , 
[ojritic, minor medium sand, 
av 0-5mm, subrounded to rounded, 
clear some white f ines, gre^ and 
black. 

SANDSTONE: coa r se , av 0 5/1 Om n , ' . ' 
poorly s o r t e d , subrounded, some 
white f ines, gre^. 

SILTSTONE ; carbonaceous ;pjr i t ic , 
9 r e r 

MUDSTONE-- st ickj ,carbonaceous, 
p jn t io .gre j . 

SILTSTONE : carbonaceous, pyritio 
m-
MUDSTONE-stickj, carbonaceous, 
pjriti^gre^. 

SILTSTONE: pjritio, carbonaceous, 

SANDSTONE' f i n e , a v 0-2mm,well 
sorted, 

Medium, av 0-3mm. 

12A-l2C>m,av0 £ to 0 8mm (medium 
to coarse, gre,y. 

COAL: black. 

SILTSTONE: pyritic, carbonaceous, 
9rey. 

S A N D S T O N E : medium, av0-3mm, 
well sor ted , p j r i t io f carbonaceous 
clear, clean, subrounded to rounded, 
pale gre_y. 

COAL-, black. 

SILTSTONE '-pontic, carbonaceous, 
gwji-

SANDST0NE-- f i n e to medium, 
av 0 -2 to 0-5mm, s i l i j , poorty 
sorted, g r e j . 

COAL: black. 

SILTSTONE' clajej , pjri t ic, 
ca rbonaceous , minor sand .av 
0-3mm, gre j . 

From 158m more MUDSTONE. 

- 8 0 -

100-

-120-

140-

r 

160-



3291 
W E L L &53747m OWOO 5 3 7 
UNIT No. 

PERMIT No. $2835 

PLAN No. 8 V 5 H 

DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 
E N G I N E E R I N G DIV IS ION 

COMPOSITE W E L L LOG - G R O U N D W A T E R 
E.T.S.A WELL No. ?>05! P 

PROJECT ' .LEIGH. CREEK . LOBE. B UPPER. S E R I E S . DEW ATE R1.N 6 LOG SYMBOLS 

L O C A T I O N = i a i i 7 \3%/4 .0 . l 0 -7$ . (50m Radius f rom. 2>.0.5.0W) 1 f CASING SEAL | | GRAVEL PACKED INTERVAL 

SECTION. HUNDRED: U WIREWOUND SCREEN 

REFERENCE ELEV.132 &D.I00.. m A.H.D. 
• i 

LOGGED BY= . .D R. EDWARDS , j ; SLOTTED CASING 
i > 

HYDRAULIC CONDUCTIVITY 
( m / d a y , E s t i m a t e d ) 

CONSTRUCTION DETAILS 

DRILLING TECHNIQUE: . R O T A R Y MUD 
. „ m RESISTIVITY: 

CIRCULATION : M U D 

START:.)8-I- .83. . F I N I S H }°> 7 82i . TOTAL DEPTH :. ) M m .. . 

HOLE 
DIAMETER 

mm. FROM Cm) TO (m) 
HOLE 

DIAMETER 150 0 1C4 
HOLE 

DIAMETER 

CASING 

DIAMETER 

5 0 Class l& 40-40 ICS 
CASING 

DIAMETER 
P.Y.G 
L i n a t e x s e a l a t 14.5m. Cement 145-125m 

CASING 

DIAMETER 

SCREEN 
DETAILS 

Slo t t ed 1 4 $ 151 SCREEN 
DETAILS K.V W 

Sauie wrap >ed 

TYPE OF 
LOG 

16 In. 
NORMAL 

64in. 
NORMAL 

6 f t . 
LATERAL 

SELF 
POTENT. CALIPER NEUTRON GAMMA DENSITY 

DATE OF 
RUN 

19-7 •83 

FIRST 
READING 

162-5 1&4-5 I&4-5 IG4 

LAST 
READING 0 - & 0 ) 1 

RECORDED 
BY D.R.Lc Jwards 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER m g / L Analysis No. 
DATE 

2 3 - 3 4 1 4 0 0 0 
T. O.C 

8 - 8 - 8 3 
(approx.) 

REMARKS: 

srrt.3. 

o 
=> CD 
ae o 
v> z 
o 

cc — 

y 

f t 

Uff iv 

o act 
>-5 

L I T H 0 L 0 6 Y 

&RAVEL £ SAND .boulder gravel 
and medium sand,ferruginous,red-

brown. 
CLAY: gravdljjS+icky.ferruQirious, 
Sandy, coarse, mott ted jeifow/red 

brown 

MUDST0NE : sandy, medium (av 
0-3mm),some muscovite, 
carbonaceous , grey. 

-20 

40 

From 5 3 " 5 9 m , some coal and 
verj carbonaceous mudstone. 

SILTST0!^E : carbonaoeous,pjri t ic,-
grej/brovm, minor sandstone, f ine-
meaium, av 0-2-0'3mm. 

- 6 0 

SANDSTONES MUDSTONE: 
s s t . , medium to coarse ,av 0-& -
I Omm, rounded, carbonaceous, 
grey/ brown. 

COAL: black. 

MUDSTONE = carbonaceous, sticky, 
pjritic, grejjbrown 

SIETSTONE". c a r b o n a c e o u s , 
pjr i t ic , g re j /b rovm. 

- 8 0 

SANDSTONE: f i n e to medium, 
av 0-2. to 0-3mm, well sorted,pjritic . 
grej. 

MUDST0Nt ; carbonaceous , and 
SIETSTONE, qr^y. 
SI ITSTONE some white f i ne s , 
carbonaceous , p j r i t i c , gre j . 

94-9Gm,some SANDSTONE,av 
0-2-0-3mm. 

MUDSTONE1 carbonaceous, stickj,. 
. my-
SANDSTONE - medium to coarse, 
some milky gra ins , kaolinitic, 
av 0 3 to I 0mm, gre j . -100 

MUDSTONE: s t iokj , carbonaceous, 
pjritic,, g re j . 

S ILTSTONE : carbonaceous , 
p j r i t i c . 

MU D STONE' s t ickj , carbonaceous, 
g r e j . 

SANDSTONE: medium to coarse, 
av 0 3- l -0mm,pyr i t i c ,main l j clear, 
some milkj gra ins ,gre j /whife . 

Minor MUDSTONE a t 120m. -120' 

SI ETSTON E/SAN DSTON E : av 0 3w n r 
pjr i t ic , c a rbonaceous ,g r e j . 

SANDSTONE : f i n e to c o a r s e , 
av 0 2 to Q-&/I Omm,carbonaceous, 
pale g r e j . Minor MUDSTONE 123m. 

124-139m,coarse SANDSTONE, 
av 0 8 to lumm,well sor ted ,p j r i t i c , 
subrounded to rounded. 

-140' 

COAL £ c a r b o n a c e o u s 
MUDSTONE: s t i c k j , g r e j a n d 

black. 

SANDSTONE: medium to coarse 
av 0 -8mm,subrounded , to 
rounded, p j r i t i c . 

MUDSTONE/SILTSTONE I-
SANDSTONE: f i n e , a v 0 3mm, 
clear, s u b r o u n d e d , p j r i t i c , 
c a r b o n a c e o u s , g r « j . 

-160 

G A M M A 
C.P.S. 

AO SO G 

NEUTRON 
CPS. 

75 100 125 
_L 

C A L I P E R D E N S I T Y 
l&O 

mm. C.P.S. 
194- 1500 1250 1000 
J I 1 L 

li. 

^ f f l f ^ l L m 



3X9/ 

DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

ENGINEERING DIVISION 

C O M P O S I T E W E L L LOG - G R O U N D W A T E R 

U N I T " No 6 5 3 7 4 7 m 0 W O O 5 9 9 

PERMIT No. 9 2 9 7 5 

PLAN No. 8 3 - 5 1 2 

E.TS. A. WELL No.9053 P 
PROJECT=.LQBE B. U P P E R S E R I E S COAL D E W A T E R I N G 

LOCATION1.K. 2J8.6-.35/3977:91 (5.5m. radius from 9050.W ) 

SECTION: HUNDRED: 

L O G S Y M B O L S 

"j f CASING SEAL | | GRAVEL PACKED INTERVAL 

WIREWOUND SCREEN 

REFERENCE ELEV.. 191:76. m A.H.D. 
(TO. C.) 

LOGGED BY:. D.. R. Edwards ; ; SLOTTED CASING 

HYDRAULIC CONDUCTIVITY 
( m / d a y , Est imated ) 

CONSTRUCTION DETAILS 
DRILLING TECHNIQUE: ROTARY MUD 

RESISTIVITY:: 
C IRCULATION: A I R 

START: 2&7:83 F I N I S H : 9 - . 7 . 8 3 TOTAL D E P T H : . IQ2m 

HOLE 
DIAMETER 

mm. FROM (m) TO (m) 
HOLE 

DIAMETER 1 bO O 102 
HOLE 

DIAMETER 

CASING 
DIAMETER 

5 0 + 0- I5 102 
CASING 

DIAMETER 
Class 1Z 

PVC. 
CASING 

DIAMETER 

SCREEN 
DETAILS 

Slotted 
PVC. 
3mm slots 

97 
Linatex seal a1 
Cement from 

39 
90 m 
90-70m 

Surecj®! from 70-Surface 

TYPE OF 
LOG 

16 in. 
NORMAL 

64in. 
NORMAL 

6 f t . 
LATERAL 

SELF 
POTENT. 

POINT 
RESIST. NEUTRON GAMMA DENSITY 

DATE OF 
RUN 

26/7/33 

FIRST 
READING 

IOI-G 

LAST 
READING O 

RECORDED 
BY 

D.R.E. 

DEPTH 
TO 

WATER 

TOTAL DISSOLVED SOLIDS 
DATE 

DEPTH 
TO 

WATER m g / L Analysis No. 
DATE 

21-44 
T O . C 
8 / 8 / 6 3 

14,000 
Approx. 

21-44 
T O . C 
8 / 8 / 6 3 

14,000 
Approx. 

REMARKS: S I T E 3 
For Grain Size Analysis 

Interval m to m 
See plan No 

© 
i-o => to ac © 

o o 

V 
s \ 
\ \ 
s 
s 
\ 

/ • 

/ 
/ 
/ • 

/ 
/ 
/ 
/ 
• 

y 
/ 
kl 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
2 

U 

© 
a c t 

LITH0L06Y 

C L A Y : S t i c k y m i n o r 
q r o v c l , f e r r u q i n o u s . R e d / 
yellow brown. __r 

GISAN/E-L: Clayey, boulder, 
sandy, medium, ferrugi-
nous. R.ed/yellow brown. 

G A M M A 

I GO 

CLAY: Sticky minor 
• qravel /eond, ^erruojinous, 
Red/yellow brown. 

SAND : Medium ave. 0-3-
0'5mm, subrounded, 
ferruqi noua, qre y. 

MUDSTOME: Sticky, 
cartoonaccous, silly, 
pyritic. Grey brOwrt. 

30-32 m some coal. 

SILTSTONE: Sandy 
av<2. 0-3mm, subround-
ed 1o rounded, clean, 
carbonaceous, Grey. 

SANDSTOME; Medium 
to coarse ave. O-Smm 
subrounded 1o rounded, 
?>ilty calcareous.. Grey. 

COAL and CARBONAC-
EOUS MUDSTOME: 

and tolock.. 

S A M D S T O M B : Well 
sor ted med ium to 
coarse , ave. 0 - 5 - O-e>mrr\ 
subrounded 1o rounded, 
silly. Grey , carbonaceo-
us (pyriVicT 

MUDSTONE: sticky, 
carbonaceous, pyrilic, 
q r © y . 

(od-C&m minor e>i!1s1one. 

SSm 6ome. coal. 

SAMDSTONE-. Medium 
ave. 0-3<mm lo ooorsc 
ave 1mm, well sor led, 
clean, ferrucjinous, 
Subrounded 1o round-
ed- Grey. 

73m some coal. 
7 4 _ 7 6 m e>om<2 f ine cjra-
vel. 

SILTSTONE: Pyrilic, 
carbonaccous. Grey. 

70- 80m some coal. 

&ANDSTONE: Fine 
ave. 0-2mm to fine qra-
ve| ove. 1 mm.Well sort-
ed subrounded 1O round-
ed , clean. Gî ey. 

MUDSTONE/SILTSTOME: 
sliclcy, carbonaceous, 
pyritic. Gre-y. 

COAL: Black. 

SANDSTOME: Medium 
1o coarse, ave. OS? to 
O-Smm, subrounded to 
rounded, clean, wall 
sorted. Gre-y. 

COAL: Black. 



323/ 

D E P A R T M E N T OF M I N E S A N D E N E R G Y - S O U T H A U S T R A L I A 

E N G I N E E R I N G D I V I S I O N 

C O M P O S I T E W E L L L O G - G R O U N D W A T E R 

WELL &53747m0W005&l 
UNIT No. 
PERMIT No. 9 2 8 9 7 

PLAN No. 83~5I4-

PROJECT= LLIGK CREEK LOBE B. UPPER SERIES DEWATERING 

LOCATION:.K.2l8.5-27/.3S>.82-.&l. (5.5>n . radius from 2>Q50W) 

SECTION: HUNDRED: 

REFERENCE ELEV.13IJ&.(IQ.C)n A.H.D. LOGGED BYD.R.Edwards j j S L O T T E D CASING 

E..T.S.A. WELL N? S 0 5 4 P 
LOG S Y M B O L S 

f C A S I N G S E A L fl | GRAVEL PACKED INTERVAL 

W I R E W O U N D S C R E E N HYDRAULIC CONDUCTIV ITY 
( m / d a y , E s t i m a t e d ) 

C O N S T R U C T I O N D E T A I L S 

DRILL ING T E C H N I Q U E :. .ROTARY M U D 
. I N R E S I S T I V I T Y : 

C I R C U L A T I O N : A I R 

S T A R T :2Tld2>. . F I N I S H :.2&/7.-83 . TOTAL D E P T H : . 9 . 4 M 

H O L E 
D I A M E T E R 

mm. FROM ( m ) TO (m) 
H O L E 

D I A M E T E R 150 0 3 4 
H O L E 

D I A M E T E R 

C A S I N G 

D I A M E T E R 

C A S I N G 

D I A M E T E R + 0 - 2 2 2>4 
C A S I N G 

D I A M E T E R 
IC-lass ID 4 P. v o l 

S C R E E N 
D E T A I L S 

3mm Slots 8 t 8ft S C R E E N 
D E T A I L S Linatex seal a t 84m-Cement from 84 to 64m i i 

TYPE OF 
LOG 

16 in. 
NORMAL 

64 in . 
NORMAL 

6 f t . 
LATERAL 

S E L F 
POTENT. CM.1PLR. N E U T R O N GAMMA D E N S I T Y 

DATE OF 
RUN 

27 7 33 

F I R S T 
R E A D I N G 83-5 84-5 85 8 82 8 

L A S T 
R E A D I N G 0-7 0 1 0 

R E C O R D E D 
BY D.R.Ed) vards 

D E P T H 
TO 

WATER 

TOTAL D I S S O L V E D SOLIDS 
DATE 

D E P T H 
TO 

WATER m g / L Analysis No. 
DATE 

19-93 14000 
T.O.C. 

- 8 - 8 - 8 3 
(approx.) 

REMARKS: S I T E 3 
For Gra in S ize Ana lys is 

In terva l m to m 
See plan No 

© 
h-U => (0 
at o 

o u 

Cap 

E 
OS — o oc< L I T H O L O G Y 

NEUTRON 
C P S 

OALIPLR DENSITY 

CLAY $ GRAVEL- s a n d j , medium 
rounded gravel and medium sand, 
stickj,ferruginous, poorly sorted, 
jellow/red-brown. 

MUDSTONE'- s t ickj , sandy, 
f ine/medium, brown. 

sand c 5% from 14m. 

SILTSTONE-- brown 

MUDSTONE: verj carbonaceous, 
stickj,grey to dark grej. Some 
Coal a t 32m. 

SANDSTONE 'medium to 
coarse , aY. 0-3 to 0-5 mm and 
0 8mm, subrounded to 
rounded, si l+j, carbonaceous, 
pjritic, grej. 

Some MUDSTONEat 4 0 and 
43m. 

MUDSTONE•• sticky, pjritic, 
carbonaceous,dark grej. 

Some coal at 4 7 - 4 9 m . 

Some coal at 52m. 

SANDSTONE; medium, av.0 5mn 
kaolinitic (pvritic, well sorted, 
subroundeclto rounded, some 
sandstone chunks (ferruginous) 
light grej. 

SILTSTpNE: s a n d j , s o m e 
white f ines , pale grej. 
Some mudstone G2-G5m. 

Some, coal at G5m. 

SANDSTONE"- fine.av.O 2mm., 
clean, well sorted,subrounded, 
pale grej. 

Some coal a t 72-73m. 

Coarse s a n d s from 73to1Cm. 
(Av. 0-5-0-8mm.) 

MUDSTONE- carbonaceous , 
pjrit ic ,dark grej. 

Some coal at 78 to80m. 

SANDSTONE'- medium av. 
0-3 to 0-5mm, well sorted, Y e r j 
pjritic-, subrounded to ^ 
rounded, light grej. 

Some coarse sandstone at base 
(av.O-8-l-Omm.) 

COAL and carbonaceous 
MUDSTONE. grey/black. 
SANDSTONE :yerj pjrit ic , 
subrounded to rounded, Yery 
well sorted , medium. (AY. 0 3 to 

K)-5mm., grey)-

Lithological corre lat ion below 
85m from qamma loq of 
Well N? 9 0 5 3 P ( 5 m . w e s t ) 



|ptoflcr u p p e r Coal S e r i e s D e w a t e r i n g Lobe B 
Le igh Creek WATER WELL LOG 

| IOCATON OR COORDS, K. 2 1 3 6 . 4 5 / 3 9 6 6 . 65 ( P r o d u c t i o n Well™ 
El Swrfoct m 

Istc MO. El ».f. Poini 192 .37 " ô1"1" AHD 

H O L E N O : 9050 W 
UNIT / S S P N N O " 

DM PERMITJ92894 

AQUIFER 

SUMMARY: 

depth to 

MATER CUT (») 

DEPTH U ; 

3 
10 
26 

30 

63 

71 
78 
93 
99 

GRAPHIC 

LOG 

10 
26 
30 

63 

71 

78 
93 
99 
116 

R O C K / S E D I M E N T 

N A M E 

DEPTH TO 

STANDING WATER (to) 

2 1 , 5 5 ra 
TOC 
15/8/83 

INTERVAL TESTED 

128 

1 2 L . 1 2 6 
SCREENED 

open 
160 
hole! 

SUPPLY 

k l l o l 1 t r e s / d a y Test length (hrs) 

16 h o u r s .Air: l i f t i n g : 

G E O L O G I C A L D E S C R I P T I O N 

T O T A L D I S S O L V E D S O L I D S 

• 1 1 H g r a a m e s / M t r e A n a l y s i s 1 o : 

14,270 

F O R M A T I O N / A 3 E 

SLIT/SAND & GRAVEL 

CLAY 
MUDSTONE 
COAL & carbonaceous 
MUDSTONE 
Coal & carbonaceous 
MUDSTONE 
SILTSTONE & SAND-
STONE 
Coal & Mudstone 
SILTSTONE 
SANDSTONE 
MUDSTONE & SILT-
STONE 

sand average 0.5 mm, gravel up t o boulder s ized, 
ferruginous, poorly sor ted, red brown, 
s i l t y , mettled Red Brown, 
s t icky carbonaceous grey 

grey 

grey 

py r i t i c , av 0 .3/0 .5 mm c l ea r , grey. 
grey 
grey 

coarse av 0.5/1.00 mm poorly sorted grey 

? rey 

R E M A R K S : SITE 3(U27) • NOTE: 110 I I / doy = lOOOgoW / h, 

*Annulus between casing and hole walls i s gravel packed frcm flange a t 128 m t o 
surface, permitt ing aqui fers above screen t o contr ibute . 

DTAI TYPE: ROTARY 

cttciiiATioN: MUD/AIR 

SHEET 
- -j 

Of 

w — 

DEPTH 
COPE 

SAM PIE 

200 
ID 
Clem!. 
Flanged shoe, 
a t 

CASING 

i l l n n ) f r o n l n ! 7 o ( m ) 

+0.7 

ine 

OPEN 
(199 

HOLE 
8 irm 

128 n 

128 

DIAM) 
128 - 160 m 

COMPUTED: 5/8/83 

ioggh)«Y:D. EDWARDS 
29/7/83 

DATt: 30/7/83 



WOJICT: Upper Coal Series Dewatering Lobe B Creek M,Nts 

IOCATO*o.coo«.s K 2117.36/4010.79 (50 m radius from 9050 WELL L 0 G 

ti wtoc. 192.41 m m 
STC HO. E N . ( . Poim 192.80 m « Do*"" AHD 

AQUIFER 

SUMMARY-. 

0 E P T H TO 
K A T C R C U T ( m ) 

O t P T H T O 

S T A N D I N G W A T E R ( » ) 

I N T E R V A L T E S T E D S U P P L Y T O T A L D I S S O L V E D S O L I D S 

AQUIFER 

SUMMARY-. 

0 E P T H TO 
K A T C R C U T ( m ) 

O t P T H T O 

S T A N D I N G W A T E R ( » ) F r o m : T o : k i l o l i t r e s / d a y * T e s t L e n g t h ( h r s ) M e t h o d • 1 1 1 1 9 r 1 e r . e s / 11 t r e A n a l y s t s 1 o : 

AQUIFER 

SUMMARY-. 
23.34 
TOC 
8/8/83 

149 
3 mm 
(gua 

151 
s lo t 

je wr ̂ pped) 

AIR"-:.'EIFTED 
UNTIL 

.CLEAN 

14,000 
.(approx) 

w — 

M O L E N O : 9 q 5 1 p 

UNIT / TT7RI "NO 

6 5 3 7 - 4 7 537 
DM PERMIT 92895 

O t f T H I*', 

0 

2 

9 
53 
59 
64 

69 
71 
83 
87 

GKAFHIC 

LOG 

2 

9 

53 
59 
64 
69 

71 
83 
87 
97 

ROCK / SEDIMENT 
NAME G E O L O G I C A L D E S C R I P T I O N 

GRAVEL & SAND 

CLAY 

MUDSTONE 
COAL & MUDSTONE 
SILTSTONE 
SANDSTONE/MUDSTONE 

Coal 
Mudstone/Siltstone 
SANDSTONE 
MUDSTONE & SILT-
STONE 

F O R M A T I O N / A - 3 E 

boulder gravel and medium sand av. 0.7.2/0.5 mm 
ferruginous, poorl^y sorted Red Brown 
gravel ly , s t icky, ferruginous, sandy,mottled yellow 
and red brown. 
sandy (medium), carbonaceous, s t icky, grey, 
s t icky grey. 
p y r i t i c , carbonaceous grey 
medium/coarse sandstone, carbonaceous p y r i t i c mud-
stone, grey 
black 
carbonaceous, p y r i t i c grey brown, 
fine/medium av 0 .2 /0 .3 nm grey. 

carbonaceous, p y r i t i c , grey. 

REMARKS: SITE 3(U27). * NOTE: 110 II / doy = lOOOook / hr. M U TYPT: ROTARY 

CLTCULATION: JVFLJD 

DEPTH con 
SAM P i t 

CASING 

sntn OF. 

i a ( m m J r r o m ( m l T o ( m ) 

50 :h0.04rl63 
clasp 
18 
PVC 

LINATEX S$AL A' 
145 m 

ZEMEN 
L45-. 

;MREGfcL 
from 

\T FROM 
125 

L25-0 

C O M P U T E D : 19/7/83 
LOGGFFIRR- D > R > M M B D 

DATt: 18/7/83 



niojtcT: Upper Coal Ser ies Dewatering Lobe B Leigh Creek K ' X l T l S w l s , w u 

LOCATION ot COORDS K 2119.46/4005.72 (45 m rad ius frcm 9050 w ) W A T E R W E L L L 0 G 

SEC 

AQUIFER 

SUMMARY: 

0 E P T M T O 

H A T E R C U T ( • ) 

O E P T H T O 

S T A N D I N 6 W A T E R ( • ) 

I N T E R V A L T E S T E D SUPPLY TOTAL DISSOLVED SOLIDS 

AQUIFER 

SUMMARY: 

0 E P T M T O 

H A T E R C U T ( • ) 

O E P T H T O 

S T A N D I N 6 W A T E R ( • ) F r o a : T o : k t l o l 1 t r e s / d a y * T e s t L e n g t h ( h r s ) ' M e t h o d • 1111 gnani/l 1 tre A n a l y s i s '"o : 

AQUIFER 

SUMMARY: 
23.025 m 
TOC 

PVC 
135-
.3 mm 
;(gua 

-137 
s lo t 

je wr 
ted 
apped) 

Air L i f t ed 
u n t i l clean 

14,000 
(approx) 

w — 

HO. 

El Surf O c t . 

El <• ( . Point 
192.50 
192.741 

m Dotum AHD 

MOLE NO: g 0 5 2 p 

UNIT / SWWTNO 

DM PERMIT 92896 

D t f T H <*i 

0 

4 

6 

10 

19 
55 

58 
65 

70 

GRAPHIC 

LOG 

4 

6 

10 

19 

55 
58 

65 
70 

84 

ROCK / SEDIMENT 
NAME 

Gravel & Sand 

CLAY 

SAND 

MUDSTONE & SILTri-C 
STONE 
MUDSTONE 
Coal & Carbonacous 
MUDSTONE 
Vludstone/Siltstone 
SANDSTONE 

loal MUDSTONE AND 
SILTSTONE 

G E O L O G I C A L DESCRIPTION F O R M A T I O N / A 3 E 
DEPTH I COPE 

| SAMPLE 

boulder gravel .and medium sand, poorly sor ted , 
ferruginous red brown 
grave l ly , (rounded), s t i cky , ferruginous mottled 
yellow/feed brown 
medium (av 0.5 mm) ferruginous, clayey, s i l t y , 
Red Brown j 

s t i cky , fe r rug inous , sandy grey 
sticky, carbonaceous, p y r i t i c , grey/dark grey 

i 
s t i cky , dark grey & black, 
s t i cky , carbonaceous, p y r i t i c dark grey, 
medium t o coarse , s i l t y av 0 .3 /0 .8 mm, carbonaceous 
p y r i t i c grey. 

s t i cky , carbonaceous, p y r i t i c grey brown. 

REMARKS: SITE 3 (U27J * NOTE: 110 kl / doy = lOOOgoW / hr. 

Suregel 
113-0 

DftILL TYPE: R Q T A R Y 

C M C t l l A T I O N : M U D 

CASING 

a (mm) f rom(ml 'o(ffl) 

50 
cla& 
PVC 

+0.2 
s 18 

slotis 
135 

-144 

137 

sluirp 
137 144 

tlNATEX S 
VT 133 

EAL 
m 

CEMENT E 
113 

COMPLETED:, 26/7/83 
lOGGeD EDWARDS 

s»n 1... . of...2 «»«• 25/7/83 



I Upper Coal Ser ies Dewatering Lobe B Leigh Creek MINES DEPARTMENT — SOUTH AUST«ALIA 
| P « O J t C T ; = 3 ENGINEERING DIVISION 

| IOCATON o. cooftDS: K 2186.35/3977.91 (55m radius from 9050 W)WATER WELL LOG 
EI W o e . 1 9 1 . 6 1 m 

m Oc.um A H D S f C HO. 

El Woe. 191.61 
Eii.i Poin.x9x.76 (TOC) 

HOLE NO: 9053 P 
UNIT / S » * * t N O 

£ 5 3 7 - 4 7 ^ - 5 9 3 

AQUIFER 

SUMMARY: 

D E P T H TO 
M A T E R C U T ( m ) 

OtFTH to GRAPHIC 

LOG 

0 2 
2 6 

6 9 
9 12 

12 41 

41 46 
46 53 

53 60 

R O C K / S E D I M E N T 

N A M E 

CLAY 
GRAVEL 

CLAY 
SAND 

MUDSTONE & SILT-
STONE 
SANDSTONE 

SANDSTONE 

D E P T H T O 
S T A N D I N G M A T E R (•>) 

21.44 
TOC 
8/8/83 

INTERVAL TESTED 

Slot ted 
F V C t (u 

r 97 - 99 

SUPPLY 

k 1 1 o l 1 t r e s / d a y fa 

.40 m l . 6 1/ 
64 m 2.2 1/ 
86 m 5.7 1/ 

102 mil . 2 1/ 

T e s t L e n g t h ( h r s ) 

sec 
'sec 
sec 
sec 

I Air L i f t e d 
• While Drill 
j ing 

GEOLOGICAL DESCRIPTION 

DM PERMIT 92975 
TOTAL DISSOLVED SOLIDS 

n 1 U 1 g r a v i . e s / M t r e A n a l y s i s : 

14,000 
"(approx) 

FORMATION / A 5E 

s t icky minor g rave l , ferruginous red/yellow brown5I 
clayey, (boulder) sandy ferruginous Red and yellow 
Brown. 
s t i cky , minor gravel and sand ferruginous 
medium (av 0 .3 /0 .5 mm) , subrounded Red/yellow Browne 
ferruginous grey 
s t icky carbonaceous, p y r i t i c grey prawn t o grey 
At 30 -S32 m some COAL 
T i e d i u m t o coarse 

Coall&^Carbonaceoussticky, p y r i t i c , grey and black 
MUDSTONE 

tiedium t o coarse av 0 .5 /0 .8 mm, well so r ted , sub?! 
rounded, s i l t y , carbonaceous p y r i t i c grey. 

REMARKS: SITE 3(U27). • N O T E : 110 I I / doy = lOOOgoW / hr. 
DOLL TYPE: ROTARY 

CMCUIATION: 

SHEET. 

AIR 

Of. 

w — 

DEPTH 
C O P E 

SAM PIE 

CASING 

i a ( m n ) f r o m ( m ) 

50 
c l a s i 

+0 
12 

1.) 

SLOTS 97-! >9 

Slumps 99-102 

90 m 
90-70 

UREGtEL 
170-0 

T o ( m ) 

102 
JVC 

LTJEX S: 
CEMEf 

m 

IIAL A3 
T FRCM 

COMPLETED. 2 9 / 7 / 8 3 

LOGGED «Y-. D.R. EDWARD3 

DATE: , 28/7/83 



nosKi, Upper Coal Ser ies Dewatering Lobe B Leigh Creek MINES 

I O C A T O N O « C O O « D & ; ; 2 1 8 5 . 2 7 / 3 9 8 2 . 6 1 (55 M r ad ius frcm 9050 w ) W A T E R WELL LOG 
EL Su r f ace 1 9 1 . 6 1 

a c no. El ».i. Point 191.76 (TOC) - D o w AHD 

AQUIFER 

SUMMARY: 

D E P T H T O 
H A T E R C U T ( m ) 

O E P T H T O 
S T A N D I N G H A T E R ( » ) 

I N T E R V A L T E S T E D SUPPLY TOTAL DISSOLVED SOLIDS 

AQUIFER 

SUMMARY: 

D E P T H T O 
H A T E R C U T ( m ) 

O E P T H T O 
S T A N D I N G H A T E R ( » ) F r o « : l o : k l l o l 1 t r e s / d a y * . T e s t L e n g t h ( h r s ) M e t h o d • I U I g r « B i n e s / 1 1 1 r e A n a l y s i s t o : 

AQUIFER 

SUMMARY: 
19.93 m 
(TOC) 
8/8/83 

86-
(3rtm 

. 88 
slots 

11.2 
;) ( t o t a l s 

cumulative 
Discharge) 

3 Air L i f t i n g 
While d r i l l -
ing 

(14,000) 
approx. 

w — 

HOLE HO: 9 0 5 4 p 

UNIT / 6 4 * * E N O 

653~1 — 4*7 »a 
DMPERMIT 92897 

DEfTH (•>; 

0 

7 

35 
47 
54 

60 
66 

76 
82 
90 
92 

GRAPHIC 

LOG 

7 

35 

47 
54 
60 

66 
76 

82 
90 
92 
94* 

ROCK / SEDIMENT 
NAME 

G E O L O G I C A L DESCRIPTION 

CLAY/GRAVEL 

Mudstone & SILT-
STONE 
SANDSTONE 
MUDSTONE & COAL 
SANDSTONE 
SILTSTONE 
SANbSToME 

MUDSTONE 
SANDSTONE 
COAL & MUDSTONE 
SANDSTONE " 

sandy, medium grave and s t i cky ferruginous c lay 
yellow/Red Brown 
carbonaceous, p y r i t i c Brown t o Dark grey 

medium t o coarse , p y r i t i c grey 
s t i cky grey 
medium, seme sandstone chunks recovered, p y r i t i c , i 
well sor ted l i g h t grey. 
carbonaceous, sandy pale grey (sawe coal 65-m) 

me t o coarse c l ea r . / , wel l sor ted pa le grey (se«e 
coal 72 - 73 m). 
carbonaceous, p y r i t i c s t i cky , grey. 
medium t o coarse well sor ted , p y r i t i c l i g h t ::grey. 
s t icky grey/black 
nedium, well sor ted grey. 

REMARKS: SITE 3(U27) • NOTE: 110 kl / day = lOOOooW / hr. 

*Hole inadver tent ly d r i l l e d 2 m: Tv> -fe next a q u i f e r , however a 1.51 m head d i f f e r e n c e 
i s maintained between t h i s hole c u r d ad jacent 9053 P completed in 92-101 m aqu i fe r 
( indicat ing no contact) 

F O R M A T I O N / A-3E 

DFT&L TYPE: ROTARY 
CUCWIATON: AIR 

DEPTH 
I COPE 
i SAM PIE 

CASING 

LINA' 
AT 8 

SHEET. Of 

i a(mn} 

50 
Clas 

KJ.22 
18 

Slot; 

.TEX SEAL 
m 

Cemeijr 
84 m 

Suregi 
64 -

r om( in 5 

94 
tPVC 

8 6 -

;o(m) 

38 

t f r f i 
t o 6<i m 

•f 

e l f n 
surfc i 

cm 
ce 

COMPUTED, 28/7/83 
I O G G H ) « Y ,D.R. EDWARDS 

DATE, 27/7/83 



f 

3&lmin . 
'••.. "*~Diam-» [ 
\ 

\ 203m9i 
DtAM 

200mm 
DIAM 

SILTSTONE 
grey 

SANDSTONE 
fine av.0-2mm 

6AUG83 
PRE-JETTING 

. E E . EE 
O K) 
O O 
N M 

220CT83 
POST JETTING 

E E 
" E E o n o o 

N N 

m m O 
L. 

SCREEN 
121-126m 

M 

124 -126m av. 0-6mm to 
0-8mm well sorted 

COAL 
black 

10 
JL 

20mm 
J 

HOLE DIAMETER 

SILTSTONE grey 

SANDSTONE 
av. 0-3 mm grey 

10 _L 20 
HOLE DIAMETER 

50 mm —I 

120-1 

130-

C0AL 
black 

140-
\ 

SILTSTONE 
grey 

SANDSTONE 
av.0-2mm to 0 5 mm 
grey 

150-
COAL 
black 
SILTSTONE 
clayey grey 

APPENDIX 3 1 6 0 - 1 

Q. 
Q 

DEPARTMENT OF MINES AND ENERGY 
SOUTH AUSTRALIA 

9N 
3 

LEIGH CREEK COALFIELD LOBE B GROUNDWATER INVESTIGATION 

9050W WELL UNIT NO. 653747n0W00532 
CALIPER LOGGING 

COMPILED 
D .E .BD .A . 

DRAWN 
6.B. 

DATE 
20 JUL84 

CHECKED 

ar 
DATE 

SCALE 

PLAN NUMBER 

S17454 
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NThe Australian 

Mineral Development 
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Flemington Street, Frewville, 
South Australia 5063 

Phone Adelaide 7 9 1 6 6 2 
J e l e x A A 8 2 5 2 0 

Please address all 
correspondence to 

P O. Box 114 Eastwood 
SA 5063 

In reply quote: 

Your Ref: 

o j l I T L n j c s 

-

V S 

4 July 1983 

GS 1/4/0 

12.02 

Director-General, 
Department of Mines & Energy, 
PO Box 151, 

EASTWOOD, SA 5063. 

Attention: D. Edward. 

v 
-s s \ 
• " \ \ \ 

- \ / 

YOUR REFERENCE: 

MATERIAL: 

LOCALITY: 

IDENTIFICATION: 

DATE RECEIVED: 

WORK REQUIRED: 

REPORT GS 6401/83 

Application dated 15 June 1983 

Four sandstone cores 

Leigh Creek, South Austral ia 

A2330/83 Bore No. 3161 138.4-138.48 m 
A2331/83 Bore No. 3239 142.13-142.18 m : 
A2332/83 Bore No. 3239 151.02-151.07 m.; 
A2333/83 Bore No. 3239 153.9 -153.95 

20 June 1983 

Brief petrographic descr ip t ion, i d e n t i f i c a t i o n 
of cementing mater ia l , porosity and permeabili ty 
analysis . :;?*.•'.' 

Head Office: I inves t iga t ion and Report by: Michael T i l l 
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Pilot Plant 
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Telephone (03) 645 3093 
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Telephone (09) 325 7311 
Townsville 

Queensland 4814 
Telephone (077) 75 1377 

I U $ l U i j 

for Brian S. Hickman 
Managing Director 

jd/6 



ANALYSIS OF FOUR LEIGH CREEK CORE SAMPLES 

1. INTRODUCTION 

Four sandstone core samples were received from Mr N. Gerges of the.South 
Australian Department of Mines & Energy with a request for brief petrographic 
description, identification of the cementing material and determination ot the 
porosity and permeability of the samples. 

M 

PROCEDURE 

2.1 Petrography 

A transverse and a longtitudinal thin section vas prepared for.each 
sample (TSC40085-40092) using kerosene rather than water as the coolant. 

2.2 X-ray Diffraction 

The samples were air-dried at room temperature. A portion of each was 
powdered finely and used to prepare an X-ray difftactometer trace which was 
interpreted by standard procedures. 

Further, weighed subsamples of samples A2330/83 and A2333/83 were.taken -
and dispersed in water with the aid of deflocculants and an electric blender, ;v 
and allowed to sediment to produce -2 ym e.s.d. fractions by the pipette method,;. 
The resulting dispersions were examined by plummet balance to determine their 
solids contents, and were then used to produce oriented clay preparations on 
ceramic plates. Two plates were prepared per sample, both being saturated 
with Mg++ ions, and one in addition being treated with glycerol. When air-
dry, these were examined in the X-ray difftactometer. Various additional 
diagnostic examinations were carried out as required, including examination . 
of the glycerol-free plate hot (^130°C) and after heating for one hour at 550 C. 

2.3 Core Analysis ^ 

Plugs of the samples were drilled under liquid nitrogen, fitted with lead £ 
sleeving and tested for porosity and gas permeability at ambient pressure. 

RESULTS 

3.1 X-rav Diffraction 

Referring to the semi-quantitative abbreviations listed below the results 
are as follows: 

Sample: A2330/83 

Bulk Mineralogy: Quartz D 
Kaolinite A 
Mica/illite Tr 

-2 ym Mineralogy: Kaolinite D -2 ym Mineralogy: 
Mica/illite SD 
Quartz Tr 

I Montmorillonite Tr 

4.5% of the sample was found to separated into the 



Sample: A2331/83 

Bulk Mineralogy: 

Sample: A2332/83 

Bulk Mineralogy: 

Sample: A2333/83 

Bulk Mineralogy: 

-2 ym Mineralogy: 

Quartz 
Kaolinite 
Halite 

Quartz 
Kaolinite 
Mica/illite 
Halite 

D 
A 

Tr 

D 
A 

Tr 
Tr 

Quartz 
Kaolinite 
Mica/illite 
Pyrite 

Kaolinite 
Mica/illite 
Quartz 
Montmorillonite 

D 
A 

Tr 
Tr 

D 
Tr-A 

Tr 
Tr 

*t* 

'V-• 

I 

'k 
1.5% of the sample was found to separate into the -2 ym size fraction* 

* As determined by the plummet balance. The figure obtained applies 
only to the pre-treatment and dispersion conditions used. 

Semi-quantitative Abbreviations: 

D = Dominant. ~ Used for the component apparently most abundant, 
regardless of its probable percentage level. 

CD = Co-dominant. Used for two (or more) predominating components, 
both or all of which are judged to be present in roughly equal 
amounts. 

SD • Sub-dominant. The next most abundant component(s) providing 
its percentage level is judged above about 20. 

A = Accessory. Components judged to be present between the levels 
of roughly 5 and 20%. 

Tr = Trace. Components judged to be below about 5%. 



3.2 Core Analysis 

Sample 
Bore 
No. Depth 

Permeability Porosity 
tvvjcMKC ^ % 

A2330/83 3161 138. ,4 ,-- 138. .48 m 5060 36. ,7 

A2331/83 3239 142. .13 -- 142, .18 m 4380 36. ,8 
• v?-

A2332/83 3239 151, .02 -- 151. .07 m 3930 1.19 35. ,0 
•f'lH' 

A2333/83 3239 153. .9 -- 153, .95 m 3260 7 .12 36. .8 r f ; 

Sample: A2330/83: TSC40085, 40086 

3.3, Petrography 

Rock Name: 
A kaolinitic well-sorted, medium-grained sandstone 

Hand Specimen: ;.. 
A medium-grey friable sandstone. Tv 

Thin Selction: . 
The sample comprises a framework of fine to medium sand-sized, subrounded 
to well-rounded quartz grains with a matrix of argillaceous material. 

The quartz framework grains range in size from 0.25 to 0.4 mm and consist 
predominantly of single crystals with a very few grains showing typical 
quartzite textures. Partially altered grains of K-feldspar occur in 
minor amounts and buff/olive tourmaline and detrital muscovite flakes 
occur in trace amounts. -V 

The argillaceous matrix is stained brown and consists mainly of kaolinite 
with minor sericite. In only a very few pore spaces does it occupy the 
entire pore space,, usually occupying less than 10% of the pore space or 
occurring as a thin coating on the quartz grains. The remaining potential 
pore space is void. Cementing of grains by authigenic quartz cement was 
not observed. 
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Sample: A2331; TSC40087-40088 J^X .V>> - UfL.\V~\ 

Rock Name: ' 
A kaolinitic well-sorted, medium-grained sandstone . . y 

Hand Specimen: 
A medium-grey friable sandstone. 

Thin Section: 
This sample consists of a framework of medium sand-sized, subrounded to 
well-rounded quartz grains with a matrix of finer-grained quartz and . 
argillaceous material. r 

The quartz framework grains range in size from 0.25 to 0.4 mm and consist 
predominantly of single crystals. A minor number of grains consist of 
two or more grains cemented 

by quartz and a few quartz grains show marginal 
overgrowth. However, the cementation in each case is considered to have 
occurred before deposition. A very few grains tfith typical quartzite 
textures are also present. The few original feldspar grains now are 
altered to brown-stained grains of kaolinite, or kaiolinite and sericite 
and opaques. These grains have been deformed by compaction of the 
surrounding quartz. 
The argillaceous matrix is stained brown and consists of kaolinite occurring 
as a thin coating on the quartz grains. Small equant quartz grains-0.06 
to 0.1 mm in size occupy part of the pore space in some areas. The remaining 
pore space is void. Cementing of grains by authigenic quartz was not 
observed. 
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Sample: A2332; TSC40089, 40090 

Rock Name: 
A k a o l i n i t e , wel l - sor ted , medium-grained sandstone 

'Hand Specimen: 
A medium-grey friable sandstone. 

Thin Section: \ 
This sample is very similar to sample A2330 as it comprises predominantly 
medium-grained detrital quartz grains in a matrix of argillaceous material. 

The quartz grains vary in size from 0.2 to 0.55 mm and consist predominantly 
of single crystals, with a few grains consisting of cemented composite 
grains. A few deformed grains of brown-stained kaolinite or kaolinite, 
sericite and opaques are also present. 

The argillaceous matrix consists of brown-stained kaolinite forming a 
thin coating on the quartz grains. The remaining potential pore space is 
void. Cementing of grains by authigenic quartz was not observed. 



6. 

Sample; A2333; TSC40091, 40092 

Rock Name: , 
A pyritic, kaollnltic well-sorted, medium-grained sandstone 

, Hand Specimen: 
A medium-grey friable sandstone containing a few pyrite grains. 
The sandstone is not friable in the few areas containing pyrite cement. 

Thin Section: 
This sample consists of a framework of medium to coarse sand-sized, 
subrounded to well-rounded quartz grains with a matrix of argillaceous 
material and pyrite grains and a cement of pyrite. 

The quartz framework grains range in size from 0.25 to 0.8 mm and consist 
predominantly of single crystals and with a very few quartzite grains. 
A very few grains show marginal overgrowth. A few deformed grains of 
brown-stained kaolinite are also present. 

The matrix consists mainly of brown-stained kaolinite which occurs as a 
thin coating on the quartz grains and fills some of the smaller interstitial 
spaces. Small pyrite grains varying in size from 0.05 to 0.1 mm occur in 
the matrix. In addition, pyrite masses occur as overgrowths on quartz grains 
and pyrite fills interstitial spaces apparently at random, with adjacent 
pore spaces being free of pyrite. As observed using a stereo microscope, 

- the pyrite does effectively cement the quartz grains in a few. areas. The 
argillaceous matrix and mounting resin is stained yellow adjacent to these 
pyrite m a s s e s a n d pale yellow crystals, probably derived from the alteration 
of pyrite, were observed in a few areas in hand specimen, but are not present 
in the area sectioned. Cementing of grains by authigenic quartz was not 
observed. 



APPENDIX 5 

Water A n a l y s e s 

9010W 2 2 / 5 / 8 2 A. C. S. L a b o r a t o r i e s 
901 OW 1 / 1 0 / 8 2 ETSA L a b o r a t o r i e s 
9040W 2 1 / 7 / 8 3 A.M. D. E. L. 
90 50W 8 / 8 / 8 3 A.M. D. E. L. 
902 OW 7 / 1 1 / 8 3 ETSA L a b o r a t o r i e s 
90 50W 7 / 1 1 / 8 3 ETSA L a b o r a t o r i e s 



SAMPLE No. 

WATER ANALYSIS 

CATIONS 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
IRON 

ANIONS 
HYDROXIDE 
CARBONATE 
BICARBONATE 
SULPHATE 
CHLORIDE 
F L U O R I D E 
N I T R A T E 
PHOSPHATE 

(Ca) 
(Mg) 
( N a ) 
( K ) 
( F e ) 

(OH) 
( C 0 3 ) 
(HCO3) 
(SO4J 

m 

CHEMICAL COMPOSITION 

MILLIGRAMS 
PER L I T R E 

mg/& 

6 7 5 
480 

66 00 
3 7 

TOTALS AND BALANCE 
CATIONS ,361.1(me/£) 
ANIONS 361 (me/A) 

D I F F 100 
SUM 

<1 
7 0 

3460 
10220 

D I F F = 0 . 1 
SUM = 7 2 2 . 1 

M I L L E Q U I V S . 
PER L I T R E 

me/Ji 

3 3 . 6 
3 9 . 5 

2 8 7 
1 

1 
7 2 

2 8 8 

NAME - ETSA 
ADDRESS LEIGH CREEK 
DATE C O L L E C T E D 2 2 / 5 / 8 2 
SAMPLE COLLECTED BY: 

F I E L D TEMP. 
F I E L D pH 
F I E L D COND. 

D.R. EDWARDS 

REPORT 
JOB No. A 4469 (A .C .S . LABORATORIES) 

DERIVED AND OTHER DATA 

CONDUCTIVITY ( E . C . ) 
MICRO-S/cm AT 25 DEG.C 

MILLIGRAMS 
TOTAL DISSOLVED SOLIDS PER L I T R E 

mg/Ji 
A . BASED ON E . C . 
B. CALCULATED (HC03=C03) 
C . RESIDUE ON E V A P . 

AT 180 D E G . C 

TOTAL HARDNESS AS CaC0 3 

CARBONATE HARDNESS AS CaC0 3 

NON-CARBONATE HARDNESS AS CaC03 
TOTAL A L K A L I N I T Y AS CaC03 
F R E E CARBON D I O X I D E (CO2) 
SUSPENDED SOLIDS 
S I L I C A (Si02) 
BORON (B) 

UNITS 
REACTION - pH 
T U R B I D I T Y (JACKSON) 7 . 4 8 
COLOUR ( H A Z E N ) 

SODIUM TO TOTAL CATION R A T I O ( m e / * ) 

1 2 °C OBS. No. 9 0 1 0 W 
' °C HOLE No. REMARKS Sample i s f rom 

14,000y-S/cm D.M. No. f i r s t d eve lopmen t and 
p r o b a b l y i n c l u d e s same 
d i s p l a c e m e n t w a t e r -

(ATS > 1 0 , 0 00 mg / l ) 



WATER ANALYSIS REPORT 
SAMPLE. No.< JOB NO. (ETSA, LAB ANALYSIS) 

D E R I V E D AND OTHER DATA 

CATIONS 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
IRON 
ANIONS 
HYDROXIDE 
CARBONATE 
BICARBONATE 
SULPHATE 
CHLORIDE 
FLUORIDE 
NITRATE 
PHOSPHATE . 

(Ca) 
(Mg) 
(Na) 
(K) 
( F e ) 

(OH) 
(CO3) 
( H C O 3 ) 
(SO4) 
^ 

TOTALS AND BALANCE 
CATIONS 1 3 5 . 6 (me/Ji) 
ANIONS 1 3 5 . 2 (me/1) 

DIFF 100 
' "" SUM 

CHEMICAL COMPOSITION 
MILLIGRAMS 
PER LITRE 
mg/Jl 

280 
20 

2 7 6 0 

490 
4 0 0 

4 2 2 0 

MILLEQUIVS. 
PER LITRE 

me/& 

1 4 
1 . 6 4 

120 

8 . 0 3 
8 . 33 

1 1 8 . 9 

DIFF = 
SUM = 

0 . 4 
2 3 1 

0.2 

CONDUCTIVITY (E.C.) 
MICRO-S/cm AT 25 DEG.C 1 3 , 9 0 0 
TOTAL DISSOLVED SOLIDS 8 , 1 7 0 
A. BASED ON E.C. 
B. CALCULATED (HC03=C03) 
C. RESIDUE ON EVAP. 

AT 180 DEG.C 
TOTAL HARDNESS AS CaC03 
CARBONATE HARDNESS AS CaC0 3 NON-CARBONATE HARDNESS AS CaC03 
TOTAL ALKALINITY AS CaC03 
FREE CARBON DIOXIDE (CO2) 
SUSPENDED SOLIDS 
SILICA (SiO2) 
BORON (B) 

REACTION - pH 
T U R B I D I T Y (JACKSON) 
COLOUR ( H A Z E N ) 

SODIUM TO T O T A L CATION R A T I O ( m e / £ ) 

MILLIGRAMS 
PER LITRE 

mg/£ 

UNITS 

NAME - ETSA FIELD 
ADDRESS LEIGH CREEK FIELD 
DATE COLLECTED 1 / 1 0 / 8 2 FIELD 
SAMPLE COLLECTED BY: RER 

TEMP. °C OBS. NO. 9 0 1 0 W 
pH @ ° C HOLE No. 65 360W25 4 
COND. p-S/cm D . M . No. 



WATER ANALYSIS 
SAMPLE No. W / 4 2 6 3 / 8 3 

CHEMICAL COMPOSITION 

MILLIGRAMS M I L L E Q U I V S . 
t PER L I T R E PER L I T R E 

mg/a me/Ji 
CATIONS 

mg/a 

CALCIUM ( C a ) 5 1 5 2 5 . 7 
MAGNESIUM (Mg) 365 30 
SODIUM ( N a ) 4 2 2 0 1 8 3 . 6 
POTASSIUM ( K ) 2 2 0 . 6 
IRON ( F e ) - — 

ANIONS 
HYDROXIDE (OH) 0 0 
CARBONATE (CO3) 0 0 
BICARBONATE (HCO3) 3 1 1 5 
SULPHATE (SO4J 2 6 2 0 5 4 * 5 
C H L O R I D E ( C I ) 6 2 6 9 1 7 6 . 8 
F L U O R I D E ( F ) 
N I T R A T E N 0 3 ) < i 0 
PHOSPHATE (PO4) 

T O T A L S AND BALANCE 
CATIONS 2 3 9 . 8 (me/£) D I F F = 3 . 4 
ANIONS 2 3 6 . 5 (me/£) SUM = 4 7 6 . 3 

D I F F 100 
" S U M " 0 . 7 % 

NAME - ETSA F I E L D TEMP. 
ADDRESS LEIGH CREEK FIELD pH 
DATE C O L L E C T E D 2 1 / 7 / 8 3 F I E L D COND. 
SAMPLE C O L L E C T E D B Y : D . R . EDWARDS 

REPORT 
JOB No. 445/84 (AMDEL ANALYSIS) 

D E R I V E D AND OTHER DATA 

CONDUCTIVITY ( E . C . ) 
MICRO-S/cm A T 25 D E G . C 

T O T A L D I S S O L V E D S O L I D S 

A . BASED ON E . C . 
B. CALCULATED (HC03=C03) 
C . R E S I D U E ON E V A P . 

AT 180 D E G . C 

T O T A L HARDNESS AS CaC03 
CARBONATE HARDNESS AS CaC0 3 

NON-CARBONATE HARDNESS AS CaC03 
TOTAL A L K A L I N I T Y AS CaC03 
F R E E CARBON D I O X I D E (CO2) 
SUSPENDED S O L I D S 
S I L I C A ( S i 0 2 ) 
BORON ( B ) 

MILLIGRAMS 
PER L I T R E 

mg/fc 

14165 

2788 
255 

2533 
255 

REACTION - pH 
T U R B I D I T Y (JACKSON) 
COLOUR ( H A Z E N ) 

UNITS , 
7 . 7 / 

SODIUM TO T O T A L CATION R A T I O ( m e / £ ) 76.5% 

° C O B S . N o . 9040W 
@ ° C HOLE No. S a m p l e d I n t e r v a l s 

u-S/cm D . M . No. , , K . 
1 4 5 t o 1 5 0 a n d 1 5 7 fo 16Tlii 



WATER ANALYSIS REPORT 
SAMPLE N o . W / 4 2 6 5 / 8 3 

CHEMICAL C O M P O S I T I O N 

JOB No. 445 /84 (AMDEL ANALYSIS) 

D E R I V E D AND OTHER DATA 

C A T I O N S 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
IRON 

A N I O N S 
H Y D R O X I D E 
CARBONATE 
BICARBONATE 
S U L P H A T E 
C H L O R I D E 
F L U O R I D E 
N I T R A T E 
PHOSPHATE 

( C a ) 
(Mg) 
( N a ) 
( K ) 
( F e ) 

( O H ) 
( C 0 3 ) 
(HCO3) 
( S O 4 ) 
( ? > ' 

131 
T O T A L S AND BALANCE 
CATIONS 2 4 1 . 9 . ( m e / a ) 
ANIONS 2 3 8 . 8 ( m e / f c ) 

M I L L I G R A M S 
PER L I T R E 

mg/sl 

510 
365 

4 2 7 0 
26 

0 
0 

3 1 1 
2 6 8 0 
630,9 

M I L L E Q U I V S . 
PER L I T R E 

me/j1 

2 5 . 4 
3 0 . 0 

1 8 5 . 7 
0 . 7 

0 
0 
5 . 1 

5 5 . 8 
1 7 7 . 9 

<1 

D I F F = 3 . 0 , 
SUM = 4 8 0 . 7 

C O N D U C T I V I T Y ( E . C . ) 
MICRO-S/cm A T 25 D E G . C 

T O T A L D I S S O L V E D ' S O L I D S 

A . BASED ON E . C . 
B . C A L C U L A T E D ( H C 0 3 = C 0 3 ) 
C . R E S I D U E ON E V A P . 

AT 180 D E G . C 

T O T A L HARDNESS AS CaC03 
CARBONATE HARDNESS AS C a C 0 3 

NON-CARBONATE HARDNESS AS CaC03 
T O T A L A L K A L I N I T Y AS CaC03 
F R E E CARBON D I O X I D E (CO2) 
SUSPENDED S O L I D S 
S I L I C A ( S i 0 2 ) 
BORON ( B ) 

R E A C T I O N - pH 
T U R B I D I T Y ( J A C K S O N ) 
COLOUR ( H A Z E N ) 

M I L L I G R A M S 
P E R L I T R E 

mg/£ 

1 4 3 1 4 

2 7 7 5 
2 5 5 

2 5 2 0 
2 5 5 

U N I T S , 
7 . 9 / 

D I F F 100 
SUM = 0.6% SODIUM TO T O T A L C A T I O N R A T I O ( m e / * ) 7 6 . 8 % 

NAME - ETSA 
ADDRESS LEIGH CREEK 
DATE C O L L E C T E D 8 / 8 / 8 3 
SAMPLE C O L L E C T E D B Y : D . R > E D W A R D S 

FIELD TEMP. 
FIELD pH 
FIELD COND. 

° C 
@ ° C 

y - S / c m 

OBS. N o . 9 0 5 0 W 
HOLE No. Sampled I n t e r v a l 
D . M . N o . 1 2 1 - 1 5 1 m 



W A T E R A N A L Y S I S REPORT 

SAMPLE N o . J O B N o . (ETSA LAB ANALYSIS) 

D E R I V E D AND O T H E R DATA 

C A T I O N S 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
IRON 

A N I O N S 
H Y D R O X I D E 
CARBONATE 
BICARBONATE 
S U L P H A T E 
C H L O R I D E 
F L U O R I D E 
N I T R A T E 
PHOSPHATE 

( C a ) 
(Mg) 
(Na) 
( K ) 
(Fe) 

( O H ) 
( C 0 3 ) 
(HCO3) 
(SO4) 

I?,'' 

CHEMICAL C O M P O S I T I O N 

M I L L I G R A M S 
PER L I T R E 

mg/i, 

3 3 6 
2 0 9 

3 7 7 2 

TOTALS AND BALANCE 
CATIONS (iiTI) 
ANIONS (me/i) 
DIFF 100 
" S U M 

4 8 2 
1881 
5 3 8 8 

DIFF = 
SUM = 

M I L L E Q U I V S . 
PER L I T R E 

m 

16.8 
1 7 . 2 

1 6 4 . 0 

7 . 9 
3 9 . 2 

1 5 2 . 0 

C O N D U C T I V I T Y ( E . C . ) 
MICRO-S/cm A T 25 D E G . C 1 6 , 4 0 0 

T O T A L D I S S O L V E D S O L I D S 

A . BASED ON E . C . 
B . C A L C U L A T E D ( H C 0 3 = C 0 3 ) 
C . R E S I D U E ON E V A P . 

AT 180 D E G . C 

T O T A L HARDNESS AS C a C 0 3 

CARBONATE HARDNESS AS C a C 0 3 

NON-CARBONATE HARDNESS AS CaC03 
T O T A L A L K A L I N I T Y AS CaC03 
F R E E CARBON D I O X I D E (CO2) 
SUSPENDED S O L I D S 
S I L I C A ( S i 0 2 ) 
BORON ( B ) 

REACTION - pH 
TURBIDITY (JACKSON) 
COLOUR (HAZEN) 
SODIUM TO TOTAL CATION RATIO(me/*) 

MILLIGRAMS 
PER LITRE 

mg/fc 
1 2 , 0 7 6 

U N I T S 

6 . 9 6 

NAME -
ADDRESS 
DATE C O L L E C T E D 7 / 1 1 / 8 3 
SAMPLE C O L L E C T E D B Y : ETSA 

FIELD TEMP. 
FIELD pH 
FIELD COND. @ ° C 

y - S / c m 

OBS. N o . 
H O L E N o . 
D . M . N o . 

9020W 



SAMPLE N o . 

WATER ANALYSIS 

C A T I O N S 
CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
IRON 

A N I O N S 
H Y D R O X I D E 
CARBONATE 
BICARBONATE 
S U L P H A T E 
C H L O R I D E 
F L U O R I D E 
N I T R A T E 
PHOSPHATE 

( C a ) 
(Mg) 
( N a ) 
( K ) 
( F e ) 

( O H ) 
( C 0 3 ) 
(HCO?) 
( S O 4 ) 

if]' 
K l i 

T O T A L S AND BALANCE 
C A T I O N S f r n i / T ) 
ANIONS (me/4) 

D I F F 100 
"SUM 

CHEMICAL C O M P O S I T I O N 

M I L L I G R A M S 
PER L I T R E 

mg/£ 

4 9 2 
36 7 

4 8 3 0 

3 0 5 
3 7 2 0 
6 6 6 5 

D I F F = 
SUM = 

M I L L E Q U I V S . 
PER L I T R E 

me/a 

2 4 . 6 
30 . 2 

210.0 

5 . 0 
7 7 . 5 

188.0 

NAME -
ADDRESS 
DATE C O L L E C T E D 7 / 1 1 / 8 3 
SAMPLE C O L L E C T E D B Y : ETSA 

FIELD TEMP. 
FIELD pH 
FIELD COND. 

REPORT 
J O B N o . ( E T S A LAB ANALYSIS) 

D E R I V E D AND OTHER DATA 

C O N D U C T I V I T Y ( E . C . ) 
MICRO-S/cm A T 25 D E G . C 2 0 , 0 0 0 

M I L L I G R A M S 
T O T A L D I S S O L V E D S O L I D S PER L I T R E 

mg/s, 
A . BASED ON E . C . 1 6 4 0 o 
B . C A L C U L A T E D ( H C 0 3 = C 0 3 ) 
C . R E S I D U E ON E V A P . 

AT 180 D E G . C 

T O T A L HARDNESS AS CaC03 
CARBONATE HARDNESS AS C a C 0 3 

NON-CARBONATE HARDNESS AS CaC03 
T O T A L A L K A L I N I T Y AS CaC03 
F R E E CARBON D I O X I D E (CO2) 
SUSPENDED S O L I D S 
S I L I C A ( S I O 2 ) 
BORON ( B ) 

U N I T S 
R E A C T I O N - pH 
T U R B I D I T Y ( J A C K S O N ) 
COLOUR ( H A Z E N ) 

SODIUM TO T O T A L C A T I O N R A T I 0 ( m e / J O 

° C O B S . N o . 9 0 5 0 W 
0 ° C H O L E N o . 

y - S / c m D . M . N o . 



APPENDIX 6 

Index of DME Well Unit Numbers 



INDEX OF DME WELL UNIT NUMBERS 

S i t e U/2 4 

9010W 
9020W 
9 02 IP 
9022P 
9G2 3P 
902 4P 
9025P 
9026P 

S i t e U/25 

9030W 
9040W 
9041P 
9042P 
9043P 
9044P 

S i t e U/2 7 

9050W 
9051P 
9052P 
9053P 
9054P 

UNIT NUMBER 

6536-5aOW-254 
65 36-5 aOW-426 
65 36-5aOW-331 
6536-5aOW-332 
6536-5aOW-333 
65 36-5aOW-319 
6536-5 aOW-320 
6536-5aOW-3QO 

6537-46rOW-5 73 
65 37-46rOW-59 8 
6537-46rOW-578 
65 37-46 rOW-579 
6537-4 6 rOW-570 
6 5 3 7 - 4 6 r OW-5 71 

6537-47nOW-532 
6537-4 7mOW-537 
6537-47mOW-5 38 
6537-4 7mOW-599 
6537-47mOW-5 81 
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