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1983/71. Groundwater investigations at the St Helens golf course 

D.J. Sloane 

Abstract 

The St Helens Golf Club is located in a small valley adjacent 
to Golden Fleece Rivulet at St Helens. Up to seven metres of 
saturated clayey gravel are beneath the valley floor. The water 
table is close to the surface and groundwater is of good quality. 
Yields of shallow spear bores are low and wells are considered to 
be the only suitable method of extracting the water. It is considered 
that an increase of water storage, either by extending the existing 
dam or by constructing a new dam, is the most efficient way of 
supplying the Golf Club requirements. 

INTRODUCTION 

The St Helens Golf Club initially requested an opinion and site 
inspection concerning the possibility of obtaining suitable quantities of 
groundwater beneath the golf course. Water is required for irrigation 
during the summer months. Present supplies are drawn from a small dam 
at the head of the valley in which the course is located. Groundwater 
supplies would be used to supplement the existing resources. 

W.R. Moore (letter dated 12 May 1983) reported that the nature and 
extent of the superficial deposits covering the floor of the valley was 
uncertain. He considered that if a reasonable thickness pf granite-derived 
gravel was present, then suitable quantities of water may be found. It 
was initially proposed to conduct three or four seismic spreads across the 
course. The Proline auger drill was eventually preferred as a more direct 
method of investigation, and also as it was in the vicinity on other 
investigations. Five auger holes were drilled to determine the nature 
and depth of the subsurface materials and the presence of groundwater. 
Two auger holes were pump tested to determine yield and water quality. 

TOPOGRAPHY 

The St Helens Golf Course is located in a small, flat-floored valley, 
draining to the south as a small tributary of the Golden Fleece Rivulet. 
The northern part of the course is flat and gently sloping to the south. 
Topographically this area may be an alluvial fan, composed of clay and 
gravel derived from the surrounding granite catchment area. The remainder 
of the golf course, including the area around the Club House, appears to 
be located on a gently undulating terrace remnant, related to the Golden 
Fleece Rivulet and accordant in height with the main terrace of the 
St Helens township area to the east. This terrace may also be composed 
of gravel, as is the case at the St Helens Refuse Disposal hrea. 

GEOLOGY 

The valley floor of the Golf Club area has been geologically mapped 
by Groves et al. (1977) as undifferentiated Tertiary sediments with an 
irregular cover of Recent alluvium. The surrounding hills are mapped as 
Devonian granite. Inspection of the area indicates that this mapping is 
correct. Granite outcrop and boulders are evident on the valley sides 
and surface soils are typically granite-derived. h small granite outcrop 
is exposed in the valley floor to the north-east of the Club House. Topo­
graphically the valley floor and terrace sediments could be of reasonable 
thickness. A bore on the terrace at Le Fevres property to the north 
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indicates that at least 15 m of gravel and clayey gravel are present. 
Water bores sited in this area have been quite successful, the surrounding 
hills providing good recharge to the gravel deposits. 

The purpose of auger drilling was to assess the nature of the valley 
floor sediments in the Golf Club area. It was considered that if the 
gravel was associated with the Thureau Deep Lead sediments, where bores 
had produced groundwater, then prospects were good. If the gravel was 
alluvially derived from the surrounding granite valley sides, then it 
was likely to have a high clay content and therefore unsuitable for 
groundwater extraction. 

RESULTS OF INVESTIGATIONS 

Geology 

A tractor-mounted Proline auger drill was used to drill five shallow 
investigation holes. The logs of these holes are presented in Appendix 1. 
The first three holes were located along the centre of the valley floor, 
between the dam and the drain from the lowest part of the course area. 
All holes encountered saturated clayey gravel at shallow depth. The 
gravel has coarse angular quartz particles to 5 mm in diameter and is 
yellow-brown in colour. Minor clay layers were encountered and the clayey 
gravel is underlain by clay at about seven metres from the ground surface. 
Proline hole P5 on the eastern side of the golf course encountered yellow­
brown and grey clay to a depth of at least four metres. Hole P4, located 
on the Club House terrace level, encountered yellow-brown gravelly clay to 
three metres, overlying 1.5 m of clayey gravel. An organic-rich brown 
gravelly clay extended from 4.5 m to at least six metres. 

In summary, clayey saturated gravel approximately seven metres in 
thickness underlies the small valley floor. Granite, overlain by clay, 
occurs on the eastern side of the area, and gravelly clay and minor clayey 
gravel were encountered in a hole on the Club House terrace. 

Hydrology 

Valley floor Proline holes PI, P2, and P3 all encountered saturated 
clayey gravel. Clay content increased to the south, indicating that water 
yields could be low. The water table is close to the surface in holes Pl, 
P2, and P3, with measurements from the ground surface of 0.3 m, 0.4 m, and 
0.8 m respectively. Hole P4, on the higher Club House terrace, had a 
standing water level of 3.3 m. 

A 600 mm long, 0.04 mm slot size, stainless steel screen was jetted 
in holes Pl and P2. Pump testing produced about 3.6 l/min (50 gallons 
per hour) of clean water. The water quality was good with conductivity 
meter readings of 150 mg/l from hole PI and 240 mg/l from hole P2. 

In summary, the valley floor gravel can produce 3.6 l/min of good 
quality ground water from shallow spear bores. The yield from these 
spears is not considered sufficient for the Club requirements. The low 
yield is a result of the clay content of the gravel, effectively reducing 
the permeability. Wells could be considered as a means of water extraction. 
The advantage of using wells in low permeability sediments is that the size 
enables a large volume of water to be stored. The water can be used for 
irrigation purposes and then allowed time for the level to recover, until 
a suitable quantity is available once more for pumping. A 1.3 m diameter 
well, four metres in depth is capable of storing about 4500 1 of water. 
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The disadvantages are the recovery time required, cost, and labour 
intensive installation procedure. Wells work more effectively with a 
gravel pack around the outside, and French drains are sometimes used in 
conjunction as collectors and interceptors of groundwater. 

CONCLUSIONS 

The floor of the small valley is underlain by up to seven metres of 
saturated clayey gravel. Shallow spear bores produce a yield of about 
3.6 l/min of good quality groundwater. This yield is low and therefore 
groundwater extraction by spear bores is not recommended. Wells could be 
used but cost and recovery time probably preclude their use when con­
sidering the amounts of water required by the Club. The use of under­
ground water is therefore not recommended for irrigation purposes. Wells 
could be used for emergency purposes. 

The logical alternative to underground water supplies is to increase 
dam storage, in order to provide more reliable volumes of irrigation water. 
The existing dam could be extended in length and height or a new dam con­
sidered. A suitable site occurs in the narrow valley adjacent to the car 
park. A considerable volume of water would be stored in this area and 
only a small part of the course could be flooded. The catchment area 
appears to be underlain by a reasonable thickness of clay which could 
also be used for dam building purposes. This proposal would need to be 
assessed and storage volume calculated. Further shallow auger holes 
would quickly confirm the areal extent, nature and thickness of the clay. 
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Figure 1. Location of auger holes and darn sites 
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APPENDI X 1 4/0, TASMANIA DEPARTMENT DF MINES 

EXPlANATION SHEET FOR ENGINEERING LOGS 

Borehole and excavation log 

'Inltrltion 

123 

Not .. . umpl. Ind tilts Mltlrill CllUifiCltioll 

I
N'~lIInCl U50 Undillributtd .... pll Bllld on Unifi.d Soil 

22 J.n. 80 W.llr I_I 50_ di ...... r. ClauifiCllion SyIII •. .... ' .... 
-rtfuAl 

on dat. IhOWl!. 0 Disturbed lI.pl •. In Gr.phic log m.t.ri.11 ... 
"p .. llnled bj clllr contrwltint W.I.r inllew. N SlInd.rd p.nltrom"'r 

blow count for 300 ••. ..,..,bell conllll.nt for IICII Prol'ct. 
Water oatllow. 

Moisturl Clllltl" 

0 0". lookl .. d '"' doy. 

M Moil!. .. !roe Wlter .. hind 
whlll ~uldi ... 

W Wit. !roe WIler oa hllld 
whlll .. MOldin •. 

II U~.id li.it. 

PI. PI.llic lilllit. 

PI PI.llicity IUu. 

eg. M > PI. - Moil!. moillu .. co.tlnt 
I ... ter tIttoe tIM pl.llic Iu.it. 

Cored borehole log 

Cau • lift 

III Ceain. uud. 

Ruid 1011 

N.loll 

50" lou 

100llioll. 

N* SPT + IImpl •. 

COUiltl.CY h.nd ponItromater 
Ik"', 

VS Veoy aeft. < 25 

S Soft. 25 - 50 

F Mni. 50-100 

SI Stiff. 100-200 

VSt Veoy Iliff. 200 - 400 

H H.rd. > 400 

AI FriIbIa. 
Not .. , X .. log is tnt .. Iuh - il r .... of "IUha. 

Luglonl 

LUI_ unitl Ml .... mlllU .. 
of rock mea p_IIbility. For 
• 48 10 741am di.m.llr borlhole 
I Lu ... n il defined '1 ... t. of 
1011 of I litr. por metro plr minule. 
I Lug ... il rou.hly equ",.llnl 10 
• pormllloility of I X I 0 -. mm I SIC. 

Wlathlring Strlngth poinl lo.d IInon~h 
index II .. 1M , 

Fr Frnh. EL Extnmlly low. e 0·03 

sw Slilhdy _Ih ... d. VL Ve" low. 0·03 - 0·1 

HW Hi.hly weathered. L Low. 0,1-0,3 

EW ExtnOHly weathered. M- MediulII. 0·3 - I 

H High I - 3 

VH VI" hi.h. 3 - 10 

EH Extrlmely hilh. >10 

li0ii, X on 10' illlll mob. 

? ' .. 

Denlity ind.x 

" 
VL VI" 10011. 0-15 

L LoOII. IS - 35 

MO Medium denll. 35 - 85 

0 Oenll. 85 - 85 

VO VI" Olnll 85 - 100 

Grlphic log 

No co ... 

Rock lubll.nclS .. prlllAled 
by cillr. conlr.lli •• symboll 

.:.::: conaill.nl for IIch project. .- ." .' . -::.: . . ' 

Significant dlflctl 

Si.nificent defectl Ihown gr.phicelly. 

Joint. 

She.red zanl. 

Cruahtd..­

Infill ... m. 

Extrlmlly we.lhlnod 11.111. 



TASMANIA DEPARTMENT OF MINES · 

ENGINEERING LOG - BOREHOLE 

project G.OL..F- GLl,ke, 

co-ordi •• t.. "0\ 1 542!>+ 

R.L ::>- \ S "" 
inclination '0· 
blaring 

not.. 1II1t, .. 

sampl ... 
tlsts 

123 

I 

· . 

· .. , 
3- ~"; 

• • ,- .. .. 
· .' '. c.<. - ..•. 

l' - --. 
' .. · '. , . 
• • - . ;. 

5 - .;._ 

(,-

-

-

-

drill typo 
drill method 

drill fluid 

I".ti.. ST. Hal-EN!> 

P"'OI.\Nt! 

l\uIF",- S(.It.E'" 

lII.ter;.1 
soil type: plasticity or particl. charlC't.ristics. 

cottur. ucondary and minor compon.nts. 

Scm 

____________________ --L7]~_ 

bof,hol, no. 

PI 
.hHt, of 

hole commenc.d 
hoi. completed 
drilled by 

\0," 1'&'1 
\'1/1\'n 

lk 
logged by 
checked by 

D;s"-.\ 

h.nd 
p.n.t,­
omlt.r 

kPe 

I 
ill 

I I 

I 
I ' 

'I III 
1 I II1 

structure. geologv 

-

-

-

-

-

" 
-

, 

-



TASMANIA DEPARTMENT OF MINES 
_no. 

P2. 
ENGINEERING LOG - BOREHOLE .hoot ( of 

proj.ct (,.O\. ~ 1000tion 

co·ordioot.. ,"0 1"7 ~ ~ 1. 5"3 drill typo \'lD .... AI" hoi. comm.ncod (q /, , '83 

R.l. """~ 
inclination 11:\0· 
bll,ing 

.1 i i ~::, 
A a i tlsts 

123 

drill m.thod I\..lfrE ~ Sa< ...... hoi. compl.ted ,q I .., r B l 
drillod by S "-

drill flvid logg.d by I> ;f ~ 
ch.ck.d by 

f

u _..i. . iih~a:n:d'r I' . I .. tarial f·~ " .i i : soil \y!IO, pluticity or portide ch" .... ri.tics. I Itrvctv ... goology 
...! eMur. IICOndery and minor components. 8!ii! . - ~-~ 

:~?~~ I S\~:," !.,\:,~~/;,,;; ... ~t~; . .l.:(;.~~=~J:I~\f- b \.. I IjI,l .so:\ 'urI,..." 

I~ 1 '-L"""'i Go ..... V(v. '1~u ..... _I._~: c.-.sc.. 
~ ", ~,.h. f .. r+. ... I&.. "" 5_. tt...h'- c.I..;) 

\ - i / ~\ ,""'-- 30~ - ~ox . , ..... <.L ~ . ... \.,.J.. \oJ <15 

.I' Ic..<-

,l 
-

-

t" 
1;~-+----------------------4-4~~H+----~~ 

3- ." (,. ..... VC\- '. c. ............ ~ .... :~&!. . G .... k .... r~.",'..s. -
•• \. '- ... _ . ......... ,.... "', .... ,,(,"'>L 1 ...... . 

1....... S fk.t-l""j ......t.... .... ~ ..... ......u. s. .... I.'" 
~,5..-. ~:_ .~ . • 

-

4 - • . w vS -
· · , 

-
• • 
• 
· ; 

E.- • -

I -

- I 

I 
-

- -

5cm .. I 



TASMANIA DEPARTMENT OF MINES bor.hal. no. 

ENGINEERING LOG - BOREHOLE 
p; 

.hMt I .f 

projoet G.OI-~ u. ..... & lotltion 

co-ordinat.. '01"1 542S!. drill type ~P.O\..t Nt hoi. commenced \ q J, r g l 
holecompleted I 'I ' 1" 1 
drilled by Be... 

drill mlthod A~ ~c..fti'" 
R.L :!' 1$ .. 

inclination '0· 
buring 

drill fluid logged by b ~ .t 

'" 

.j t: not.. ntltra _- .§ 
_.~f! 0:' 0 !1 
- :: - samples, :':",; ~a-" 

.. CL ~; tests .J ~!! l;" 

aC -3 " 

•• tori.1 
soil type: plasticity or p.rtiel. chlrecttristits. 

coleur. ucondary and minor compon.nts. 

ch.cked by 

··:::C· !>M ~\I..T'i S ..... ,, : F ; ... - ~ • .!. ; ... ~ ~ .... ·.~.i~ .. · C.~1"L, b .r. )C.l\o,,", bra...,,,, . A",f"Qx.. 1S'~ ~;\,", . Qy.orh .. w,.",,1 

~.'-j c. ..... '1e~ c. .. Alln .. : t ...... ~ ,......~ .. ~,.......l . 
l' '1 .. 110 ..... I. ...... ". Lo,," ~~I..c.nd-,\ .. .,).. .......... "'" 

1- f.? r..<.. ~..Ar..lu \. g...... . r-<..!.t._ ~ .... 4-_ . ---
~. ~rr""'" 10·L plo..'\-.\. c..lo.~ IN 

' .. ; 

h.nd 
ponlt, 
omit .. 

kP, 

I'it , I 
! 

structure. geology 

-

III 
{ . i " 

L-" -- ~---------------------------4--~~~~------~-

I 

,I' 
j: 
•• 
·l· ;)- . 

• 
• • , 
• • 
,'. f- .'. 
• • Gr<.. / . . 
:) 
• 

5- ' . P . . 
• -j 
• 

oj 
· . 
~ 
•• 1 y- -

-

-

","'A\I i I- \ too.'">L r~"" 10 , ... - eL ... . 

"' ..... :.- "1t ....... 4-,..~ . s..-. +c~-.... cJ. ,_ 
s..M . 1\-"........ 10°" - 1.0" <.I..\j ' 

-

-

-

-

-

, 
-

-

Scm 

71- 7 



.. 

TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - BOREHOLE 

projlct <":ro~ r-
co-ordi .. t.. bon 5" ~ 1.5 \ 

R.L e- \5" M 

inclin.tion ~ O· 
bearing 

c 
.~ 

1 
•• tll !! 

i ... IImplll. c • tlltl A 

1 " 

~ 
:i 

i A ... E. .. 

IOCitian 

drill type Pi" ..... ,,€" 
drill mlthod Au-Wp.. ~Q.£"'" 

drill fluid 

.. t"i.1 

:1 soil type, p'uticity or p.rtidl ch.rlCt.risticl. 
collur. IICOndary .nd minor components. 

berthoIt no. 

t'4 
'hilt I of l 

holl commlncod I "II' I i 1 
hoi. complltld \ "I I 7 I '8] 
drilled by G <-
loggld by I) :r s 
chockld by 

~j;l$_~.IS~~~ ";7r r~:.;.L -II ~t::~~ Po,,_ b 
1 J.. "'r..wa. .. 'i u.".", •• lII.tI .... \-... pl.M~·..:\.'1cUo .... 
~ b_" . "'" ........ 10"" ",~OL & ...... \o.~'" 

; I c..L 

~-~ 
Ih 

· . · . +- .. 
· . 

c.L. 

5cm 

Ii 

-

-
-

-

-

-
-



TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - BOREHOLE 

projoct GrO\..~ c..l.U.B 

co-ordin.tes bot 1! 5" ~ 1.53 

R.L :>r IS ... 

inclination qoo 
boring 

~ 

.2 

II not •• ~ Ii 1; slmp,"-~ • tests ~ 

123 

~ 
-" ;;iJ ~ ~ ii. 

-

-

-

-

-

II 

loc.tion C; ,.. k e L ~ "'oS 

drill typo PJI.OL.,.v< 
drill mothod Av.c,.... S<J.€\01 

drill fluid 

•• t"i.1 
llil type: plasticity or p.rtiel. ch.rlCt,ristics. 

col.ur. IICOAdary Ind minor components. 

5cm 

71- 9 

bofeholt no. 

PS 
,hoot 1 of I 

h.l. comm.ncod \ ~ )"1 (i 1 

h.l. campllt.d I q I; /''') 
drilled by eo C-
logg.d by Dn 
ch.cked by 

'- I 

M s.r 

I 
I 

structure. geology 

I 

. 

I 

-

• 

-

-

, 

-

· 

· 

-

-


	Drill Logs

