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INTRODUCT ION

v In 1969 the Department of Mines attempted to rehabi1itate an

o
varjous debris.

exiéting bore at the school which had been infilled to near surface by

After cleaning out, an attempt was made to develop the

i . . .
bore but the continued influx of a fine silty sand (coming down from

behind the casing) led to the bore's abandonment.

A letter from the Public Buildings Department dated 5th February,

1973 requested this Department to sink and test a replacement bore.  This

report summar1ses the bore construction and 1ts hydrogeo1og1ca1 env1ron-

e

ment and the results of the pump test1ng

rad -
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CONSTRUCTION DETAILS

Drilling, using a cable tool drilling rig, commenced on the

18tﬁ June, 1973 ‘and was completed by the 2nd July, 1973. The bore was
drif]ed 8 inch initially to 70.0 metres (m), with 8 inch casing being set
at 43.2 m below ground 1eye1. The bore was then developed by 2 hours of
baifing. The entry of sand in the bottom section of the hole necessitated
backfilling with sand, with a cement plug set from 49.0 m to 51.0 m. Thus
the present bore is open hole from 43.2 m toi49.0 m.

| For air development 6 inch casing was run to 36.0 m and 15 inch
air‘pibes were set at 32.0 m. The bore was then developed for a total of
13%ihours at an average rate of 7.5 Titres per second (1/s) or 6 000 gallons
i :perfhour_(g.p.h;)L Prior to the pump test the bore was further developed by

pump1ng for a further 36 hours (see 1ater)

" A sketch of the bore s construction details is given in F1gure 2

HYDROGEOLOGY

During"dhillihg, sludge samples were collected at 2 m intervals
or on a change of Tithology noted by the driller. A log tombinfqg the
dkiL]er's'Tog and the 1itho1bgica1 log obtained from examination iof the

| s]ud@e Sémp]es is inen in Appendfx A - . ?; . R

|

| ' Dril]ing‘ceased on reaching.the Munno Para C1éy Member of the Port -
Willhnga Beds. The latter is the aquifer under deve]opment and occurred
from 43 m to 69.2 m. It is dom1nant1y a ca]careous sandstone or a'quartzose
ca]caren1te of f wh1te to grey-brown containing many shell fragments and
sp1cu1ar mater1a1

t

’ This-is overlain by a sequence of sands and clays probab1y rep-
resenting Hindmarsh Clay equivalent (outwash slope depos1ts) over‘Car1sbrooke
Sands The Hindmarsh C]ays contain the water table which was cut at 7.20 m
| with groundwater sa11n1ty be1ng recorded at 6 215 milligrammes per litre

(mg/l)



*;,ﬁ. Add1t1ona1 water cuts were recorded by the driller at 17,-29. 4

. '.‘ r‘; ’
2 and 43.0m all of which were under pressure rising up to within 20 m of the
'{?;A; isurface rThe genera] sa11n1ty of the aqu1fer under deve]opment is 1 100

L ufmg/] (see Append1x B).

¢ ;:;;} ;?Lﬂuw- = ;‘_jf WATER SAMPLING

‘f; l_ o l_" ﬁuring drilling water samples were co11etted when water.cuts were

recdrded and analysed for approximate total disso]ved'sa]ts‘

o 1? 5 S1m11ar1y during development and the pumping tests samples were
"fcollected at regular intervals and subsequently tested A samp]e at the end
. of the main test was forwarded to the laboratories at AMDEL for a full -

hana]ys1s. A resumé of the groundwater chem1stry results is given in Appendtx

B, |
| PUMPING TESTS

Prior to the carrying out of pumping tests the bore was' further
-deve1oped by pumping for 36 hours using a 5 1n¢h; 12 stage Pomona’turhihe
| pumu set at 33 m. Average development pumping rate was 7.5 1/s (6 000 g.p.h.).
The bore was then subjected to a 3-stage step-drawdown test, followed by a
720 minute constant rate pump test. |
The 3-stage step-drawdown pumping tests commenced on the 16th July,
l}973 and were completed on the 17th July, 1973. Each stage was of 100 minutes
":-‘f_duration with recovery periods of at least 100 minutes between stages. KGraphs'
of drawdown in metres (St) against 1oglot (t = minutes) for each stage are
igiven in Figure 3.

f Each straight line graph is characterised by an equation of the |
‘ . . . .

-,form:-

3 LR T O . e . . \ . ‘ s
[ BSY S A . “ ~ L . - . . o oo
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= (a + b log t)Q + CQ°

: where St = drawdown in metres
§' t = time in minutes
%l Q = pumping rate m3/sec
: a, b = constants related to laminar flow (sec/m2)
C = constant related to turbulant flow in the |

_f ‘aquifer, pump and bore column (secz/ms)‘

, Thus the slope of the line is given by bQ and the intercept by

aqQ } CQZ. Results for the three stages and for the early part of the main

‘ .
~test are given below.

270 a + 0.00411C

! ; .~ Stage I = = 462
. j Stage II b = 270 a + 0.00528C = 500
'}f-V .f"j. . Stage IiIﬂlf b=320 a + 0.00621C = 444"

S Early part of b'= 330 a + 0.00759C = 482

oy o0 - _main test
; !'.‘ ' ' ) .I'

;4¢;f‘g?~. 4 I, SoIv1ng equat1ons s1mu1tane0us]y us1ng combinations of Stage I
w1th Stage II and Stage III with the main test the f0110w1ng average vaIues _

for‘the constants are obtained.

e g 2 h = 300 ¢ - Y
A c=3x10t - v |
B . L c o
‘3"5.3 . - Using other equation combinations leads to negative or low va1ues

. of C and thus it is assumed that some development of the bore took pIace i
\f .j between stages II and III Indeed the value of C obtained from Stage III and

‘.}the majn test was somewhat lower than that obtained from Stages I and II.
s H
o

L ' Us1ng these values an equat1on for the early drawdowns expected in

i the bore at different pump1ng rates is g1ven by:
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. [ x'_ R
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i

5.

#p e se= (300 +.300 Tog t) Q.+ 3 x.107 2

il

- where the synbo]s are as prev1ous1y def1ned

;Ai? Th1S has been used to construct graphs of ant1c1pated drawdown,

e

‘»assum1ng no hydrogeo1og1ca1 boundar1es, wh1ch have been g1ven in F1gure 5.

the ground 1eve1

‘\3 A main pump test of 720 minutes duration followed the step drawdown

o test and a plot of drawdown against the logarithm (base 10) of time is given

. in Figure 4. 'The_graph flattens out but becomes somewhat erratic after 10

minutes of pumping at an average rate of 7.59 15 (6 020 g.p.h.). Collected

data does not suggest a varying pumping rate as the cause for this erratic

" behaviour. However, no hydrogeological boundaries 1ikely to cause increased

rates of drawdown were encountered during the 12 hours of punping. . Indeed

th1s graph suggests that some form of "recharge" is met and ds probably the
effect of leakage from over1y1ng finer grained material. By‘substituting
values of Q and t characteristic of the main test 1nto the above equation,
va]ues of drawdown obtained are those expected by extrapolation of the ear]y
part of the graph i.e. the equat1on does not account for the recharge boundary
and hence gfves larger drawdowns for long times than those actua11y experienced.
, | A usefu] too] in the simple prediction of ant1c1pated drawdowns at
‘d1fferent pump1ng rates is that of the S.C. or Specific Capac1ty (Q/s) in.
‘11tres/second per metre. The values for 100 minutes for the three stages of
the step -drawdown test and for 720 m1nutes for the main test are 1. 09 1.0,

0 98 and 1. 07 1/s/m respect1ve1y Its use may be prec1uded by a h1gh component
,of turbu]ent head loss ' 1i.e. CQ s s1nce th1s cannot be a]]owed for in S.C.
va]ues The value obta1ned for C from the above analysis suggests a very high
component of turbu]ent head loss but. for the range of pump1ng rates encountered

1n the tests a reduct1on of on]y 10% in the S.C. was noted from 1owest to

-hjghest rates, an apparent contrad1ct1on. It is conc]uded that the other

N . o . .
) it . .

i



", head 1osses, for example due to‘part1a1 penetration effects, and the aquifer
'.show1ng 1eaky character1st1cs, does not a]]ow the magnitude of C to be an
indicator of the turbulent head 1osses§‘~Hence it is felt justified to use a
va]ue of S.C. to extrapolate the early time graphs of Figure 5 to ]pngnterm
- pumping. The value chosen is 1.0 litres/second per metre.
By using the formu]a of Turcan (1968) the expected Spec1f1c
». Capacity of the wel], if it were open over the total depth of the producing

aqu1fer, is given by - ,
o "‘*liv Q ’; Kp (1+7 . Cos EETT ).1 ]
Tl e Sp 2K .m 2 - !

Specific Capacity of partially penetrating well

. (1 1/s per metre)

' hl?“=KISpec1f1c Capac1ty of fully penetrat1ng we]] ;

= ‘Ratio 1ength of open sect1on to saturated th1ckness

:'a”f;;_‘Aof aqu1fer (0.23) - s fi

. = Rad1us of pumped weH (0 25 ft or 0. 05 m) } r |

' ;";L5J~Th1ckness of. aqu1fer (8 59 ft or . 26, 2 m) ;' S

-:.""r

“$o1v1ng for %' g1ves a va1ue of 2 82 1/s per metre (or 11 35 ga]]ons per .

'1nute/foot) Us1ng th1s figure and the graph in wa1ton 1970 (p 317) and

o jassum1ng a storage coefficient. for the aqu1fer of 0. 001 an approx1mate value

ffor the Transm1ss1v1ty of the Upper Port W111unga Beds 1n th1s v1c1n1ty is d

£1300 m/day/me S T
: ‘?Jl“'?3,§,:;ﬂ. W CONCLUSIONS e
1“ﬁi2“’3”%: L An equat1on for ear]y-t1me drawdown expected in the bore for |

vili' per1ods up to about 100 m1nutes from start of pumping is g1ven by

= (300 +.300 log;, t) Q.+ 3x10% Q2




9.

2. ‘ An approximate value for Transmissivity for the upper Port

Willunga Beds in this vicinity is 300 m per day/m.

te

o RECOMMENDAT IONS

; ) .
1. | The above equation has been used to construct graphs of antici-
: pated early-time drawdown (Figure 5). These values will be somewhat larger
than those experienced for long term pumping, and it should be noted that

drawdown is measured from the pre-pumping level, not ground level. A

_ specific'capacity (Q/g) of 1.0 litre per second/metre has been used to expand
'lthesefgraphs for Tonger term pumping. |
2. ;. The pump setting may be estimated from Figure 5 but should not be
1owet than 40 m below ground level.
3. ; The maximum pumping rate suitable fof this bore to‘prevent
excessive head loss or collapse of the epen hole section is 8.0 T/s
4, : A water sample should be collected each month during the period in
wh1ch the bore is.used. This sample should be submitted to this Depertment
for a test of approximate total dissolved sa]ts.‘ At least one sample per annum
should be forwarded to'this Department for a full chemical ana]ysjs.A |
5. Water levels must be recorded on a routine basis to pro%ide long
term ihformation on the efficiency of the bore and the characterigtics,ef the
aquifer(‘_It is suggested that levels be recorded, |

i a) Prior to commencement of pumping

i b) On completion of pumping with 1ength of pumping

Ei ' tecerded (and total volume extracted if avai]ab]e);
| Measurements should be made relative to ground Tevel and forwarded

bq this Department for ana1y51s

oo )
‘\\{1\. (\ (M | !
‘ ‘ ‘ ~'M.A. COBB :
MAC:FdeA - - 1 o o
9/1/74 -  LYDROGECLOGT=ECTION |
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-"SHEET 1 OF¢h W

DEPARTMENT OF MINES — SOUTH AUSTRALIA , 3
| 'BORE L0G - wometoiosy .

Purpose of Bore \\,[\D “{ '\) j]-‘I)L}{ . . . . . . .- ' LoV . St‘ate‘No ,77/1 0()2@92
Hundred EDETATIDE . . section . PT. 8 - """ Bore Serial No. 5%/ 7%
owner FUBLIC BLDGS. DEFT. . Address . ADELAIDE - 0 -Project No. .
Oriller.” ,;".A- STURAK B ,'“’“ .* " Docket No. 1797/6(3
Commenced. 1 Che o / b " Completed fSO e R.L. Collar (MS.L) . N . . Depth 70 m .
Drill type CHB]JI“ CTGOL Cireulation WATER RL Surfgce innch. - R 'Co-ords E. e -
Logged by I . -f/“x . O RERIE Date 2%, [,7 ° 7 I) Cosing asd-on’]  AMG. Zone‘ S "N .‘ B . .

DEPTH (m) |WATER LEVEL (m)|SUPPLY- . . HOW TESTED - TOTAL SALTSLQIB ANALYSIS No.
N - T R B
= ’I) oo 1650 L L
3 - - . N

REMARKS . i T TCLJ T PARK BOYS ”"7‘,’\3HN‘.IC.:C\,'J"J‘ Q?'i'.IGlT:'[ .‘J’JTTOQL

"l

DESCRIPTION

CASING
NWATERS CUT
WWATER LEVEL
& DEPTH (m)

CORE

GRAPHIC

. L =

AGE

UNIT
PENETRATION| -~

RATE

w
l feN
~J
o]
\e}

O-1m .  SILIY LUTITE,-((‘LAY) Groy—bcown
- E ! ubT cky odd sand size qunrt/ grain.
T-% m CLAYEY ARENITE/RUDITE Brown..Angular
' . rounded Qand/gravel-51ae,iragments
© of gquartz, sandstone, metasiltstone |
etc. ‘in a brown sticky clay.
%17 m LUTITE Multicoloured (g?ey red-brown)
: Variable amounts (to 10%) of sand
size grains. Mostly gquartsz plus some
calcareons. Betwe :n 11-13 i somewhat
silicified with "intergranular'" Mn
staining. Odd vory hard whlfe S ilici—
fied fragment, '
Becomes more uandv to baoe'(4“—17 m)
with Ted sandstone fragments (rose and
clear gquartz to 0-5 mm) and ‘odd .
large quariz to 5 mm,  rounded’ o T
angular.: i o n s

i

1

I

°l
<

Leviitinodas

R
-©
o.|C

2

il

(outwash deposits in part )

2

T
(o]

nll'lnlnu|nulu“luuluxLlllllluulu_LLluLLl“|.lnn'nluulln.lnuj..

{iiHANH]

T
! . |'.,( [l'
Pleistocehe - Recent

Hindmarsh Clay

[

|

i

!'i

-

il

l
l

I
S

it

Fn
lw“{“

i




2l8l o Stote No. /¢ 1202092 Bore Serial No.- . 20/ 15 .. SHEET < - OF b

-

A T

e

9219w SANDY LUTITE Brown . 1nct‘ ase’ in sand
' size component — . well roundod to sub-]
angular quartsz (cl@ar—nc 21 black)
' A sandatone fragments etc.. - B
AG=27. 4 CLAYEY ARENITE/RUDITE Va ariable
: mineral/rock fragments O.; mm~1 cm
c.q. green metasiltstone, loosely

AllllllllllkllllJAAlAJLA'lAA PR

. —20——

(outwash deposits in_part )

E el o well Cfrng*nboa sandstone (commonly
319909 ferruginous), clear 1o nesr black .
7 2.0 & rmmded to angular quartz grains in
= é 2. hrown-grey cl'a*y md‘rr'l\. S ‘ i
__; O (4] _9 - B N .
El N 200, A
E 8|0 ;
3 o .
- ol \ |
R :C_j -
1 10— R .
I R B e :
g To 1
-4 _0 R
3 0';\'0.- N N B ’ N ) o g . . - ,
BRI N I i ") 4w SANDY. TUTITE Brown. Less fragments . ]
SR - than above but type still. variable:

wduni ol

‘.ff,'(‘) Ne%% .6 m CLAYEY ARDNITE /RUDIT fO]" e
‘ - o © 19— "7 4 m. 0dd pale \/(3110\\1 qudﬂ,.,, :
o3 |2 Ll e dronstone fragment. Matrix grey- . .
JReoi b - brown lutite. Less sandy, towards
YA hase. ' B Lo

i
el

s

‘o 00
60y,

%%.,6-30.6 m LUTITE Grey-green, stiff. 04d. sand
: sime grain.: o

v

1y

|
i

it

Plio - Pleistocene
Carisbrook * Sands.

|

I}T~
1,

J .

il

I

!
I

il




—_— v = T Z e A AN
5 State No. (/1202002 Bore Seriol No. . 22/ 1D | SHEET 2 . OF .

Py
2%
~

D ZQ o=l m CLAYEY ARENITE Sand. size quartz
(clear-uilky) and rock fragments in
a prey-green lutite matrix (30%).

7
[ L J

QA=LT7 m - Lpﬂ’VT/)S‘ 7AJA“beNIH? Off white -
L , ‘ Cbhrown. Quite indurated.: Quartz ﬁralnsw
S L ' C.2-0.4 wmm about 30%. Rest.shells

L] : ‘ shell fragments and plCU10% to

Q=5 mm. - ' '

6//&4/»‘\'\0‘404 o0

'

0757 m CALCARFCOUS SANDSTONE Buff- orong
As above OVPCpf more quartz. Cdd .
.onaques. Becoming more calcareous
)rcw/ Lowards base. Some laz{ _ .
(5 mm) shell‘fraﬁmentp.

T
.P
,lu.,l..“r.,..J_L.“l.‘.,T.‘.uu.“l...n“JLI.“.LU}J....LAUI i

H . S-S /b < Sand

VRIS TIITE INVIR TYORS

5

Pf. Willunga Beds

57-69.2 m QUARTZOSE LAUCARLNIT' 1Brown rr@v
© Dominantly shell fragménts, echinoid.]
fregments spicules etey with rounded-
subangular quartz grains. 0dd auarts
to . 5 mm. Between 61-6% m quartz
S 30-40% up to 0.5 . mm. }ch1n01d Ifrag—- |
ments common. FFrom 65-67. More even.
grained (ncted foram. 1 mm).

il Llul.;I.Lan‘annLnluAJu 1y i | i oloadigtin b,

@
I\
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n..ll“.luullullnulu..L s ?
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- "-/“r.\"\‘ r‘\, .
State No. K;‘] r:} |l 2 (' fod O () [ Bore Serial No.

SHEET 4 OF 4k

N

b linds
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|

el

.I|u|I“nlnul..ul|n‘hn.lunl;nul“ulunxlu“lnn-||A T T

Ly

T
T

- Miocene
Munno-Para Clay

N t
3

LUTTITE Medium-dark grey.
careous grain. o
END OF HOLL.

£9.2-70 1

70 m.
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| DEPTH OF BORE WATER CUT 'WATER LEVEL - SALINITY pH ANALYSIS NO.
m S me o m........ I mg/1.. ... ... W

17.00 -+ 7120 . . 6215
25.00 22.00 "~ 7.20 2356
32.00 29.40 7.20 6300

.~ 45.00 44.00 ' 16.40 1320

- 54,00 53.00 16.30 1145

~ 57.00 53.00 $16.30 1145

. 59.00 58.00 16.30 1115
64.00 63.00 16.30 £ 1070 ' 2778/73
©70.00 69.00 16,30 1070 2779/73

2743/73
2744/73
2745/73

©2774/73
2775/73
2776/73 -
2777/73

N NN NN NN O
R
O 0O 0o o v o ;o

. * DEVELOPING BORE
. R B o » :
L Tofaél' Depth of Bore = 70.00 m |
i ) ;:.";.hi : L - o ‘
L UDATE L . - TIME -~ SALINITY - 'pH - ANALYSIS NO.
B S coooomgf/l L L LW

oy . .
[ T -

e ﬁ}nAi28.6173‘ © 8,00 a.
L 08,673 0 10,00
'+ 28.6.73 7 11.30
. 28.6.73 . . 2.00

985 | 8.0 2780/73
1015 15 2781/73
10157 © 7.0 | 2782/73
. ' 1015 7.0 . 2783/73
CT 086,73 . 1015 . 7.0 1 2784/73
S 729673 0 - 1015 7.5 2785/73
“.29.6.73 . - 11.50 a.m. 1045 8.0 . 2799/73
G 296,73 0 1168 (Cale) 7.9 2800/73

R T (AMDEL) T

T T o oo
2322283

B - 'REDEVELOPMENT OF BORE AFTER BACKFILLING
A , I
Fotal Depth 49.00 m . * : o

© . DATE SALINITY pH ‘ " ANALYSIS NO.
e omg/lo

4.7.73 , 985 7.0 . 3087/73°
5.7.73 1015 7.0 ©3048/73
5.7.73 985 o 7.0 3049/73

+
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PUMP TESTING

" DATE , PUMP TEST  SALINITY . pH ANALYSIS NO.
o A T mg/1. .. ... ... Lo W
16.7.73  Stage I  Start 1045 7.5 3050/73
oo 100 mins. 1045 7.0 3051/73
" Stage IT  Start 1015 7.0 3052/73
o " 100 mins. 1670 7.0 3053/73
oo Stage III  Start 1070 7.5 3054/73
17.7.73 " 100 mins. 1070 7.0 3055/73
T T T
18.7.73 Main Test Start ' 1070 7.0 3056/73
" " 100 mins. 1070 7.0 3057/73
" L . 200 mins. 1070 7.0 - 3058/73
" " 300 mins. 1070 7.0 3059/73
" n 360 mins. 1070 7.0 2998/73
o " 400 mins. 1045 7.0 3060/73
. n 500 -mins. 1070 7.0 3061/73
m o 600 mins. " 7.0 3062773
" " 700 mins. " 7.0 3063/73
n " " 12 hours " 7.0 | 3064/73
! | " neoL " 7.0

- 3065/73 -

. .i - (Final sealed to AMDEL) o
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-«’? - . SAMPLE NO°2 W?806/73 ) : JOB NO, 124773
' .= _E‘E"‘f—“:???‘f‘?‘;‘.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_:_::::::;
DERIVED AMD OTHER DATA N S D T
£  eeecesas T e B ES A T R e
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