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SUMMARY

In response to a request from the Commonwealth
Department of Works (CDW) the Bureau of Mineral Resources
carried out a geological site investigation of the proposed
site for the Googong Water Treatment Plant.

The site was geologically mapped, 18 seismic
refraction traverses were carried out by CDW, and ten
diamond-drill holes were drilled under contract to CDW.

The proposed site is located on a ridge of the
Googong Granite. The granite is variably and irregularly
weathered, and outcrops are small and scattered.
Diamond-drill core and seismic velocities indicate that
about 60 percent of the volume of material to be excavated
will require blasting.

No major geological defects were found at the
site; vertical excavation faces in slightly weathered to
fresh granite are expected to be stable if presplit.
Battered cuts in completely and highly weathered granite are
expected to be stable if slightly weathered to fresh
boulders are removed from the faces.



INTRODUCTION 

In May 1973 the Commonwealth Department of Works
(CDW) requested the Bureau of Mineral Resources (BMR) to
carry out a geological site investigation of the proposed
site for the Googong Water Treatment Plant.

The proposed site is 8 km south of Queanbeyan and
1.5 km west-northwest of Googong Dam Site (Fig. 1).

The treatment plant will include a wash water
reservoir, eight clarifier tanks, eight filter beds, and a
clear water storage tank.

The proposed maximum depth of excavation is 13 m.
The wash water reservoir will be excavated down to RL 715 m,
the clarifier tanks and filter beds to RL 707.5 m, and the
clear water storage tank to RL 696.5 m. Details of the
design layout are shown in Plates 1 and 2.

INVESTIGATION METHODS

The area was geologically mapped by G.B. Simpson
and field data were plotted at a scale of 1:500 (Plates 1
and 2). Eighteen seismic refraction traverses totalling
1920 m in length were carried out by CDW Central Testing and
Research Laboratories (CTRL). Seismic traverse locations
are shown in Plates 1 and 2, and five of the seismic
profiles A, B, C, J and K are shown in Plates 3 and 4.

Ten diamond-drill holes totalling 104 m were
drilled by Stewart Bros. Pty Ltd under contract to CDW. The
holes were drilled using a Longyear drilling machine with an
NMLC triple-tube core barrel with a stationary split-inner
tube. Geological logs of drill core are given in Appendix
2.

GEOLOGY OF THE SITE

The proposed treatment plant is located on a ridge
of the Googong Granite (Fig. 2). The Googong Granite is a
small adamellite stock which intruded the Colinton Volcanics
during Late Silurian to Early Devonian time (Stauffer,
1967).

Outcrops of granite are small, scattered, variably
weathered, and cover less than 5 percent of the area to be
excavated; some are solid but most are rubbly. Quartz
veins crop out near the north end of the clear water storage
tank and near the northeast corner of the clarifier tanks,
and were encountered in drill-holes GT1, GT7, and GT8.
These veins are generally closely fractured. In the
granite, joint spacing measured from drill core ranges from
5 cm to 30 cm.
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No dominant close-spaced joint set was detected at
the site. Many joints have clay infillings from 0.1 cm to
5 cm thick.

WEATHERING

An approximate correlation between seismic
velocity and degree of weathering in the diamond-drill core
is tabled below. (See also Plates 3 and 4).

Degree of Weathering* Seismic Velocity
(m/s)

Completely weathered <800

Highly weathered 800 - 1800

Moderately weathered 1200 - 3000

Slightly weathered 3000 - 4000

Fresh-stained and fresh >4000

*See Appendix 1 for definitions of weathering terms.

Weathering in the granite was found to be fairly
irregular. Fresh to slightly weathered boulders are often
surrounded by highly to completely weathered granite; deep
pockets of completely weathered rock also occur in zones of
slightly to moderately weathered granite. The variation in
weathering of the granite is considered partly responsible
for the poor correlation between some intersecting seismic
traverses and between some seismic and drilling results
(Plates 3 and 4).

EXCAVATION CONDITIONS 

It is expected that a Caterpillar D8 bulldozer
with hydraulic rippers will be able to excavate completely
and highly weathered granite, that is, granite with seismic
velocities less than about 1800 metres per second (m/s).
Granite with seismic velocities from 1600 to 2000 m/s will
generally be rippable, but some blasting may be necessary in
harder rock. Blasting will generally be necessary in zones
of rock with seismic velocities greater than 2000 m/s.
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Seismic profiles A to P indicate that blasting 
will be necessary for approximately 40 percent of the 
material to be excavated for the clear water storage tank 
and 70 percent of the material to be excavated for the 
clarifier tanks and filter beds, i.e. about 60 percent of 
the total material to be excavated at these two sites. The 
seismic profiles indicate that rippable material may extend 
down to floor level in the wash water reservoir; however, 
some harder rock may occur near floor level, and may require 
blasting. 

Groundwater was not intersected during drilling, 
and any inflows of water into the excavations will be 
restricted to minor seepages after rain. 

STABILITY OF EXCAVATIONS 

A layer of silty topsoil (mostly less than 0.5 m 
thick) occurs over parts of the site. When saturated, this 
layer loses bearing strength and becomes mobile; machinery 
may become bogged in it, and when saturated and disturbed it 
may flow into excavations. 

Battered cuts in completely and highly weathered 
granite are expected to be stable. Boulders of slightly 
weathered to fresh rock, incorporated in completely to 
highly weathered rock and exposed on slopes, are likely to 
become unstable and should be removed; if vertical cuts are 
required, then the faces will need support. Vertical rock 
faces in slightly weathered or fresh granite, however, 
should generally be stable if the face has been carefully 
presplit. The orientation of joints is variable, no 
particular strong joint set being dominant; however, some 
blocks may become unstable during excavation and should be 
removed. 

1) 

2) 

3) 

CONCLUSIONS 

It is feasible to construct the proposed treatment 
plant at the site outlined in Plates 1 and 2. No 
major geological defects were found to cross the 
site. 

Depths and degrees of weathering of the granite 
over the site are variable and are considered 
responsible for some anomalous seismic results. 

Extensive blasting will be required in order to 
excavate the rock at the sites for the clarifiers, 
filters, and clear water storage tank. Of the 
material to be excavated, about 60 percent will 
need to be blasted. 
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Little if any blasting of material to be excavated 
for the wash water reservoir is envisaged. 

All excavations will be located above groundwater 
level. 

Except for some minor local instability of small 
blocks of rock, all planned excavation faces are 
expected to be fairly stable. 

REFERENCES 

STAUFFER, M.R., 1967 - The problem of· conical folding around 
the Barrack Creek Adamellite, Queanbeyan, New South 
Wales. J. geol. Soc. Aust., 14(1), pp. 49-56. 
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APPENDIX 1 

DEFINITIONS OF TERMS USED IN GEOLOGICAL DRILL LOGS 

WEATHERING OF ROCK 

FRESH 

FRESH STAINED 

SLIGHTLY WEATHERED 

MODERATELY WEATHERED 

HIGHLY WEATHERED 

COMPLETELY WEATHERED 

PERCUSSIVE STRENG~H OF ROCK 

STRONG TO VERY STRONG 

MODERATELY STRONG 

WEAK 

HARDNESS OF ROCK 

HARD TO VERY HARD 

MODERATELY HARD 

SOFT 

No discolouration or loss in 
strength. 

Limonitic staining along fractures, 
rock otherwise fresh and shows no 
loss of strength. 

Rock is slightly discoloured, but 
not noticeably lower in strength 
than the fresh rock. 

Rock is discoloured and noticeably 
weakened; N-size drill core generally 
cannot be broken by hand across the 
rock fabric. 

Rock is discoloured and weakened; 
N-size drill core can generally be 
broken by hand across the rock 
fabric. 

: Rock is decomposed to a soil, but 
the original rock fabric is mostly 
preserved. 

Cannot be broken by repeated blows 
with a hammer. 

Rock broken by 3 or 4 blows. 

Rock broken by one blow. 

Impossible to scratch with knife 
blade. 

Shallow scratches with knife blade. 

Deep scratches with knife blade. 
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APPENDIX 2 

GEOLOGICAL LOGS OF DRILL CORE 
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BUREAU OF MINERAL RESOURCES. 
GEOLOGY 8 GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

HW 
GrAn ,teo 

MW yelLow - browf\ 

GrAnite. 

F*a {a '1 rt~1l fl ite 
S.W 

GrAnLte. 

Drill type !o..l'i{;.Y..I~,RJL ____ _ 

PROJECTG9_Q~v6~ __ ...",.,r£.£1. __ T/{{I3TM£.N.T _ P.LM(T __________ - - - - - - - ----
LOCATION Z!{J£.R5££. TlOCl __ !JL_;"~/'::'l!'lIk __ lAAY£f1S£.S __ .A __ tvt<l_ E- __ _ HOLE NoGT I 

ANGLE FR;~ -H-~~'-Z-~~~A~-(e) ~ ~9D-~_·: ~~ ~ ~ -.- --~I-~~~'~-'~-N' ~ ~~~ =~== ~ ~~ ~~-_-_-_-_-_- -.-.-
COORDINATES2Z1~QLE, ___ !?1t99-'_;,_N-_____ R_L. OF COLLAR_7.2Q:~.!?.M _____ SHEET J_ OF I 

95 

100 88 

100 65 6· 7S to 7·00 ~1)4(.n5. 
QV(U rJ vll'I\ So" 

100 

9 

10 
68 

S2 26 'jlly fractured 

100 85 

100 

Not .. Water Pressure Telts 

Feed l{'iQ~N.!~L~ ____ _____ _ 
Core barrel type (tIJftl..C ______ _ 
T./!.JP'LJ. __ ?.F!~-':( __________ _ 

Fraclure Log - Number of froclure. per 2$ cm of corll. ZOlle. of core 10.11 blocked ill. 

ellddill9 and .Jailll Pltlne. - AlIgle. are mlla.urtJd relatille 10 a plane lIarmal 10 lhe core 

Ollfecl Frequency - Number of lIalural defecle (elletlr •• iain/ •• fraclure.) per 2$cm of 

• Valuu in lugeans sllould be read 
ill conjullc/IOII willi compu/alion 
.",,/s. resl .eclions orll Indicoled 
by blocked in slrips. 

Drilier _8...._Sr~_'-YAB-O _____ _ 
Commenced 3/-7.../-7.3 ______ _ 

Completed _ +/7JZ.:s--
Loooed by p, I..A.N...G_. ___ . __ _ 
Vertical Icole j!;!:O'L:_Ltn.-____ _ 

core occurring 01 .pecified inlertJtJpl tingle range. 

Waler LBIIIII Mlla.uremelll. - ...I.- LtJlllllwlllln 1I0/e in progre •• 01 IIpllcified deptll. 

...ll- Lllllel ill camp/II ted 1I0/e on epecified dale. 

Checked by _________________ Ti; 
Record 1974/38 

Core Photograph Negative No. 

Depth 1m) Block 8 White Colour 
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BUREAU OF MINERAL RESOURCES. 
GEOLOGY S GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

Rock Type 

M.W. 
Grande. 

1 
S.W. 

I~ro,,'" t:c . 

DeSCription 

"ree" - '1('~'1 
ci~cC't>1pC'se4 9ron'("~. 

1 
Green - 9rey graIl( 

I 

PROJECT J~QOfl~~- i6-ffT~rSrr{~~t(JWAvf%l'-tl-Ao~;:d---------- HOLE No.GTZ LOCAT ION ZI'iJ:. __ S ___ T ______ Q _______ - _~ ______________________ ---,------- ---

ANGLE FR~~ -~~;;_Z~~~~-: (~i ~!JQ ~ __ -~~ ~ ~ -._-' -~I-;~C-T-I;-~ ~~_-~~=~ =~ ~~~ ~---------------~ 
COORDINATES .2~t~_5_~~~ _~~_~~~~_~:____ R.L. OF COLLAR _71.1:2_ [YJ _______ SHEET _'- OF_L 

/8 

Notes 

Structures 

1--1--I---If---II>H,'qh'-:J froctvred ""re. 
I--h..-I----jl-.._+' P';'b<.;L·i..y due ,r", O/lbr..t'fIIJ r1 

15 

2020 

Water Pressure Teats 
Drill type L-ONGY£AP. 

Feed fl.y"D/?.AI,JJ"/C, 
Core borrel type /y'M'=' _____ _ 
VI, IfL[,. . .rV_8' ______ . ___ _ 

Fraclurtl Log - Numbtlr of fracluru ptJr 2~ cm of corti. ZOntl5 of COrtI loss blacktld in 

Bedding and Joinl Plantls - Angltls are mtlasured relalive 10 a plane normal 10 11>6 core 

Defecl Frequency -Number of natural defects (shears,joints,fracluru) per 25cm of 

• Values in lugsons should /)e reod 
in conjunction wilh computation 
~hlJ6fs. Test sse/ions arB indicated 
by blocked in slrlps. 

Driller R.STEWAR,T 

Commenced 3/ 'jlJ 
Completed _+/ 7/7:3 

Logged by J!._i,.A"H~ __ : _____ _ 
Vertical scale}C("I ~_lm ____ _ 

core occurring al5pecified inltlrCllpl anglll range. 

WOltfr Level MtlO$ur.m~nls - ..J- Leve' when hOI. in progress 01 spsclflsd depth 

...ll-- Lellill In compleledhale on 8Pt1ctfieddale, 

Checked by._ -- -.----- - To accompany Record 1974/38 

Core Pholograph NegatIve No. 

Deplh (m) Block 6 While Colour 



BUREAU OF MINERAL RESOURCES, 
:,[()UlGY ti GEOPHYSICS 

PROJECT GOp<>~Nc.7 ~\/'J!tTf.R.TR€'''T'ME./IIT PI-ANT ~ ~ ~ . 
LOCATION.r.NT..'A~~E;~~lOfj~ ~~f .slJSN'l~ TR."'.v£1U.£S~_B"!rlc(/). HOLE ~JOG T3 

ANGLE FROM -H~RI-i~NTA~-(e; _.90~' DIRECTION _ GEOLOGICAL LOG OF DRILL HOLE 
COORDI NA TES.2 ~l+515_~ ___ ~~Jl$Q~d PL ~ ~ RL OF COLLAR1J7:lrn SHEE T / or I 

-.------------~ --- ~ .. - ~ .---~--_r=-.,.,,_r_=__=_t--,__-,___=_~:__:_=_--~------~---

Description Structures 

Ye lL (lW -brown <ranitc 
m 'd. n<Jrci-

M-W 

1 
/00 G(QI)lte 

I 
88 .J, 

f\1.W {" r'l (II te 
---- -~- --- --

s.w Po(e. 9reen -greJ ~r"nL /00 
GrAnite.. hard . 7 

I 
~ 

Oro II type ~Of'l@ YfAB ~ ~_ 

Feed HYDRAULIC 
Core harrel tYPft NMLG 
D<'.IP J..~t;._~ _Lt.LIir..~. ______ _ 

Driller.li, _ST£,W/'ilU ______ _ 

Commenced .fiJ7I-.lJ~ ___ ~ __ _ 
Completed _(;>/7/7.3_ ~ 
Lo~ged by Pct;.,.-1IY.~~~~ ~~ 
Vertical scole JCI'J_=Lro_ ~ __ _ 

Checked by ~ _. 

. 1 
100 

a 

9 

100 70 

95 

Notes 

Fracture Log - Number of fractures per 25 cm of core. Zones of core loss blocked In 

Boddln() and "oInt Planas -- Angles orB meOsurtJd re/otlv. to a plane normal to the core 

Defect FrBQuency - Number of natural defects (shBors,jolnts,fracturBS) per 25 cm of 
core occurring at specified intercept ongls rangs. 

Wotsr ·Levsl Measurements - ..JL. Level when hole in progress at specified depth. 
...lZ...- Lsvel in complsted hole on sp6cified dote. 

---I 
18 

,30 
20 

Wafer Pressure Tests 

.. Values In IUl]80nS should bo I (Jod 
In conJunctloll wilh compu/ollO/J 
9118815. Tssl SSG/Ions orB In(licofod 
by blocked In stnps. 

Core Photogroph Negotive No. 

Depth (m) Block a White Colour 
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GEOLOGY a GEOPHYSICS 
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LOCATION INT£~SU .. nQ!'{ ___ qF __ SEt~M/<- _.JH • .A.IL(~r;5.._._.s._QO_'.U.? __ _ HOLE NOGT'1 

GEOLrJGICAI_ L_OG OF DRILL f-lOLE 

M W 
(,;' _1" l t '_ VP t- 1,::",IN(,-1h 

I ! 

ANGLE FROM HORIZONTAL (e) . 69~ 
COORDINATES _~~l6kS. ~ __ . ~_6302.,1 N 

100 

/00 

85 

DIRECTION. Z._~7"_ 
R L OF COLLAR 7J2:..9 SHEE r { ',F I 

ClQ'j, 5eQrTI Sc.m w,de 
at" ~ • 

2·sgro Z'6'i Cl;z, seam , 
i 

1_ 
f{<J,hCy froct<lr I:f 
L, ondlil <;(QulInr on /.°DUI/S 1- -. 

Y. 90 SOMe C(QcX (Ju4r ~ It ")111 
rV/lnlll9.' o \,;V 11 Loll!! N. 

(oorse (!rQ'ned (J<iome(((te /00 
(Vo froctutll"J q(O(\1 V~/n 

.<s. W ! . hord H b"llt1 l tc , 

v --------_._-< 

Drill type 1",f;J!,!G'l-I;.~J'1, _____ _ 

Feed.HYDRAJl!-jc.. _______ . __ 

Core borrel type N.M~C _____ _ 
TR rpI,..E, ___ D.l.aE.... ______ _ 

Driller P.. __ ~ r~_V{~f<.I. ____ _ 
Commenced 11/::1-_'73 _____ _ 
Cornpleted _ fL /-7(7-::"- __ 
Logged by_f>,_~t\NG ___ _ 

Verticol scole 'C.r>J_~ J.UI. 

Checked by. _ 

I 100 Frocturec/. 

100 

100 f~Qctvred. 

Noles 

Fracture Log - Number of froctures per 25 cm of core. Zones of cor" loss blocked in. 

Bedding and Joint Plones - Angles are measured rtJlative to 0 plone normol to the core 

Defect Frequency - Number of natural defects (sheors ,joints,frocturu) per 25 cm of 
corB occurring at spscifiad intsrcBpt ong/e rongB. 

Water Level MeasuremtJnts - ...1.. Level when hole", progress at specified depth. 
~ Level in completed hole on specified dote. 

To acr.n,7ln.7nl/ Record 1974/38 

Water Pressure Tests 

* Values in lugeons should be read 
in conjunction with computation 
sneBts. Tsst ssctions ore indicated 
by blocked in strips. 

Core Photogroph Negative No. 

Depth (m) Black a White Colour 

-i 
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liNGLE FROM HORIZONTAL (6). Sen 
,-neil,PINA fFS .~?"J;S63L SB9c ;'~J I, 

95 

100 

PLANT .. 
rK~YJ;K';;,f-_~ ___ ~ .O{\<;:/..£. 

~)JRECTJON 

'-' L OF cnL~.AR JI.!. -+ ", 

Structures. 

ClaY on JOlnt'J 
1 

r'-'-
I 

2.0 

30 20 

35 

, 
. +----i 

I 

I 
I 

-I 

e ends 

Drill type LON..GYE...AR .. 

Feed.1I YDI<.AiJ.LlC 

Core barrel type /VIY!I.,('" 

r~.tPd_T..v..lH.:; .. __ . ____ _ 
DrillerJ< :>,TFc.Y:!!1.~T... ___ 

Commenced _~4. ~ 7.~Z 3 .. 
Cornpleted .2 1~ 1;.1.5 
Logged by ,v. 'c-'j N • .:>. 
Vertical scal. 'em = 1m. 

ChAckurl, by 

Notes 

Fracture Log - Number of frocfurt1s per 25 em of core. Zones of core loss blocked in 

Bedding and Joint Planes - Angltls ors meosured relatlvB fa a plane normal to the core 

Oef8ct Fr6quency - Number of natural d8fects (shears,Jomts,fractures) per 25cm of 

core occurring of specified intercept angle range. 

Waler Level Measuremenls - ...lL. Lev61 when hol8 in progress 01 sp8cifl8d depth. 

Jl- Lev81 in compleled hole on specified dole 

Water Pressure Tests 

* Values In lug eons should be reaL' 
in conjunclion wilh computation 
Sh68/S. Test sections ore IndIcated 
by blocked in striPS 

Core Photograph NegatIve No. 

Depth (rn) Block a White Colour 

TCc:/AI.- ·r I 
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R L OF COLLAR 7~O' 6 rn 

Hock 1)'1->0 

Drill type I.,t?IV_G,_'t./i,AB. ______ ._ 

Feed.H yo.R, At!L IC-. __ 

Core barrel type .IY/'f\~<;' __ 
TI5,..IPlo£"' ___ T:.L!~f; _______ .. _ 
Driller j!.SrE_'-¥flR.T:. .. __ _ 

Commenced _9j7"]~. __ _ 
Completed JC>t.C .13_ 
Logged by J!~~f!'Y_<5._. ___ _ 
Vertical scale l<;'1]"1 :,:.1 (1). _ . _. 

Checked by._ 
~~ .. --

SHf I I I 

Oe'3.cnptlon Struclures 

/00 

100 

Noles 

Fracture Log - NumbBr of fractures per 25 cm of core. Zones of CQrB loss blackBd in 

BBdding and ,jOInt Planes - AngltlS are mBasured relative to a plane normal to tllB core 

Defect Frequency - Number of natural defects (shears ,jOints ,fractures) per 25 cm of 
cors occurring.ot spscifitJd infsrtMpf angle rang8. 

Water LBvel MeasurBments - .J-.- LtJVBlwhtJn hal" in progress at specifIed depth. 
--lZ- LBvel in completed hole on specifiBddate. 

Tn nrrl"lmnnni/ !;Jar"/'lyr! /Q 7A /';lO 

40 I 
!) 2S 2-0. 

I 

Wotsr Pressure Tests 

* Values In lugeons should be read 
in conjunction wi/h computatIOn 
shests T8S1 sections are Indicated 
by blocked in strips. 

Core Photograph Negative No 

Depth (m) Block a White Colo"r 
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