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LITTLE PARA DAM - DETAILED GEOLOGICAL MAI-PING . . 
OP THE GHOUT CAP -ALIGIffiENT , • 

" Hds. Yatala and Munno Para 
Client: Engineering and A'ater Supply Department 

' • SUMMARY .AND CONCLUSIONS ".••.•' 
The grout cap will traverse • 

. . both hillsides between the river 
level and EL 133 andis/to be 4 m 
wide. 

. • ' Rock quality to be expected 
along both sides of the alignment 

• , . is .shown on a large scale geological.' 
map together wit!) a tabulation of 

"' • recommended remedial treatment. Each 
•; . side will require different treatment, -

• * which has been summarised below:-
; . LEFT HAND SIDE - requires blanket 
• ' p removal of the top 3 m in the 

••/.' " upper half, and 1 to '1.5 m an 
n- • A .' the lower half. Selective dental 

treatment will be necessary on the 
upper slopes end along the shear . 
zone, and the removal of unstable • 
boulders. . 

..;...RIGHT HAND SIDE - selective picking 
out and 'popping' of large boulders 

J resting on the guar tiro.-be dip slope 
"•A. ' .together with excavation of soil 

filled trenches. Complete removal 
of the. upper calcrete•capping will 
also be necessary. • • ' -

• ' Continuous on-site assessment of 
remedial work by a geologist will probably 
be required. • 
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I "si .. • - IIAURODUGTION •» 

I'ivy•;:,'A . . ' ':•''.•!• .. 
C" "*'• ' .'•» • . The Engineering & Water'Supply .Deo artmerit commenced 

' 1 • sluicing. operations ori 5th duly, 1973 to remove- hillside debris 
"•.;•• . pi 

!'••'-'..".,,. -'.and weathered. bedrock along the grout cap alignment. This was 
•̂•K.-' .'v i.' "'completed on 31st August, '1973 and extended over areas from 
•fHt-j „ • ' EL. 10̂ ''.to".EL. 142 (lef t side)' and EL. 130 to • EL. 130 (right • 'side) . ;. * ' .- ''•"< ' 

' Examination of the 'bedrock and -an assessment of 

• ' Y t ^ r „ 'treatment required was then carried, out. 
'ASi'̂t' * •... , • I** i t;" •. 'i ''' "'. ' '.'-y-Operations-removed 0 m - 2 m surface material. . The 

^•f^- • silt-charged water, pumped from a temporary d'am.' across the-
•A. ' ̂ A'Y 

A* "-Little Para 'River,. was allowed to drain .down slope'and re-enter 
V-'*1'' '.the River. 'Owing to an urm3uallv wet winter and a large volume 

" .. V. ' 
.-i':--«"'••••••• 7. ,"•'• •' • of water ;in' the river,, there was no silting up of the creek. 

I" M'-y;1/ - • . ' ~ " . • ' 
;','"••̂c METHOD OP APPROACH ' • . 

>'•]• .-.'"'f --A-'' ''' '' following' sluicing-, logging stations were painted ' along 
"™;:'Vi-<"- '. Athe overall "centreline of the alignment at approximately 2 m 

J.1- ' 4 "* ^ 

. vertical intervals.. Coordinates and elevations, provided by the 
A, ',:./•>• -t W.S. survey section,- were used to produce a geological 

J A. -J,.' ''-and ..section. (Pigs.1, 2 and 2A) . 
''' '.'••' ' v.'The geological logging extends from. EL. 103 - EL 153 

1; 
GEOLOGY OF GROUT GaP 

(left side) and EL '103 - EL 150 (right side) 

- ."'Â -.g • •," Sluicing of the right hano. alignment exposed the • 
.a' , : fractured and weathered dip -slope surface of quartzite UNiT 12 

• ''"'• s which; lies 'sobis • 7-^0 metre's above the .slaty dolomite UFIT 1.1.,, '';., 
* • -

I 

The contact between these two units is prone to intensive 
weathering and. cavity formation.' 

i vjr i-
•i ..• : •V'i • :. ' " 
V'' F- I . I i V < • ' " /VL. ** H. 

* •»ks?!« ' • i 



• , . The outcrop -of Unit 1.1 is hidden beneath a oalerete 
capping approximately between EL 1.52'. and EL 156' (not sluiced). 
. .' . Sluicing of the left hand alignment exposed slates 
and shaly dolomite (Units 12 &./14). Broadly it may be stated 
that the 'upper half of this alignment is'in highly weathered, 
•open pointed shaly-dolomite .and. the lower-half in moderately 
weathered more massive slaty dolomite.' Strong moderately weathered 
•slate-forms steep outcrops "half way and'at the top • of the 
alignment. They occur respectively between...EL .12.4 to EL 131 and 
EL -142' to EL 153. • . • : "" . ' ' 
. ..' ••• f ' . ' • " . . ' •• /,•• ; v,E a concise geological statement of the strata along each 
alignment is- difficult and • may best be approached by grouping the 
data into sections arid placing them by reference to•their- survey ' 
•stations.; (See Fig. 1 & Pig. 2): -

LEFT HAND SIDE ALIGHRiENT " ; 

•CREEK'/ STN. 1 ••• Slopewash and alluvium up to 3.0 m thick 
j 

resting upon moderately weathered,- strong to 
moderately strong dolomite/and- quartsite. 
Complete excavation required. . • 

STN.1',-'- STN. 5 Hi 1 j. slope 40°to' 80? Between , stations 1 & 2' 
a small platform for. DH 6 has '.been excavated. 
Moderately strong, moderately weathered 
slaty dolomite with a highly weathered bed .of . 
shaly dolomite 1.01 m thick -immediately below 
station 3' 
Most joints are closed and tight forming 
blocks rarely greater than 50 cm x 30 cm x-_ ' 
40 cm and smaller blocks 20cm' x 15 cro where' 
the dolomite is .more shaly. 



Fractures occur sub parallel to the hillslope, • 
"between stations 4 & 3, forming unstable masses 
''in-the order of 4m high, 0.5 m thick and of uncertain.' '' 
lateral- extent. Removal of these masses will be 
required. .. 
Overhanging blocks occur above Station 2, their 

removal will increase the safety of working beneath 
,them. .' • , • • . 

• Steep'batters approaching vertical could be-possible-
within this section and at the base of the alignment 
they may coincide with the vertical' batters excavated 
for the outlet duct alignment. If this is the case, 
care should be taken to avoid placing dam rock fill 
•upon a wide step as this may lead to future differential 
settlement. 
, Hillslope 55°-55°..'. . 
Predominantly moderately weathered,• strong to 
moderately strong shaly dolomite.'-. • . v 1 • 
Highly'weathered to completely weathered shaly! 
dolomite, classed as a.poorly sorted.'silty gravjel ' • . 
•or a silt of low plasticity (G-P - GM'- ML)* totalling . 
-2.5 m thick occurs "between stns. 6 &. 7« 
.'Fractures occur sub parallel to the hillslope 
between stations.!? & 6 and 8 & 9 forming unstable 
masjsjes which wil 1 require reraova 1 prior to grout 
cap emplacement.' Their general dimensions are 2 m 
high, 0.5 n thick and-.possibly 3-5'.in in lateral extent. 
Following their complete removal the.hillslope could be 

1 , 

checked for similar parallel' fractures, being repeated at 
depth. . •' . 
Soil Classification in Symbols. See Appendix' A.' 



W A '-('.'•'' .' • • 
vSji ' V',; •••« • ..• ' , • 
Vt'AV '•(' - 't  1 • I t ' / 
Ma'ffi... '„» ,•>• .< •' , • - , • «v !••• • '" f̂fa"A'"' ' a-, • , A-^•^V.-Ai'^V.-,' 

ti'V'^f O'-' . ' "'Blocks 60 crn thick overhanging for 80 -cm occur 
' a'4'' * 

•-?•}:(.sV'i"•.'>'• a . at the ;level of station 8 at the upstream'edge of the \ 
SJ.: -A '•,. '"•:• •. . 

:-;•'•;''•' Nf-̂  .'.sluiced-' area'.' 
H&.V.fj'̂ '-V • 

"txH. 

t'' * K~ T' h® s e- blocks support hillside debris upto Jirp thick <VV ... - r . 1 
'*3»-u «*v...v' . . * > t -•.'»" ' 
•'•••iV̂ .''. •" / - •'. -v'-V v a and . their.' removal wj. .1.1 probably initiate a minor rockfall; >• 

a-'STN^-" STN^-I^Ilillslope 30°-'-i-0°. ; • • « % z : 

'v-.(.•'''•'•'"''. The lo'.wer Dart of this section is in highly weathered 
'a-.* : • •' » - to moderately weathered , weak shaly dolomite with 

» ,.'- .i" t .' fractures sub aarallel to the hillside forming un 

I a 
unstable . '» \v. 

fWs.-i--.--~ r" '.»,t masses 4m high, '30 cm thick and possibly. 5m in lateral ., .. .%< •k a . a- ; - . ... ' .... : "" I 'r. 
^jBa'••''T - ' , : e x t e n t . 

• 1 ' . I 
, .'Moderately weathered, strong to moderately strong slates 

f,t./-'v"Kf ' •'. .> •'• slaty, dolomite occur between stations 10 12 and are 

I 
covered"by gravel,' silt and large boulders approx. ,1.5 m 

• ;ifvx 0.8 m x 0.5 m. • •" ! 
VI t '' ' . . ' ' I 

I -j'Jil. if ^ * 
& 

I 
,'.,•.. '' • -Removal' of this hillside debris may expose a bedrock 
'*''• '' '" showing a .near vertical profile. 

''"V"-'̂  ' "• .'"Vertical batters here should be stable. Shallower 

^T-'V'a/. -A'-'a v ' !batter angles 75°-80° iiiby be necessary.'between stations 

S^O/^V'^A^'aa' 9-and .10. , • .... -
^itr*A''STN'Ahr-'!STN! 18 Hillslope 30°-45°- ' '. = • ] " "j 

Jt'" • • -/.Moderately weathered to highly weathered., weak to' •> 
,'i r-1 - " •'•' '1 •:>-•!•,• i ... 1 - .... 

• ''&Vf« •.. •'•;KiTaa'- •.-moderately strong -shaly'dolomite with frequent completely ;V ^ • • • v ' • ••«'•• ''a 
s A,•""'. .;'• -(• -a -A' weathered' horiaons from 6 cm - ^.Sm thick. These horisons 

I^V^^A'-VV.-Va".'1 '"A'A A' "..'• ' • '.:'--'• a . • •' '-l̂  
.A kv -.a "'are classed as G-k-̂ L-G-M and will require dental treatment ,̂'V A v .' - " - .. A. -

a ,;k -.•.-'•-.: , • ••-1 - • a ;.'• •/•'.A' . *Vi' "...aprior to grout cat; emplacement. . ; ,'-•'•..' t[ 
./•to^vaaf ; : " ' ' , • 1 - ... ••/•• 

A- " ' a ' ' T o p ' 3 metres of the shaly dolomite' will need to be'A • ''A.̂''V'j,'̂' : removed along most' of this section. Fractures have 
)>.' 

, ' '-f* '' '•• •;,' produced block siaes commonly 20 cm -xAl5 cm x, 7 ̂cm' to 

m-y-^r: A" cm x 25 cm x 2,0.-cm. 

„ • • . . . • 1 • ^ 

.V.J. , „ ..-..V • • • ; 1 1 • , , ..,.., - , " • *• . . • • 1 V / , • 1 

A- >';-'Aa;«a,-a A;-;*'-• „.v > a . ' ' ;. ...- • .•; ••• • • , - - '. . ,y ' 58Fr.̂sai4.'i«i;siafi:«. fc- t&toVifJMtfXLJ-^ -l̂ Tt?̂ 'ia"T. -T:"., "i -T . - • z> , -rrrr--,—T-r-rXK^ 



^ J C V ' - W r , \ r - v - v . •. • • ^ • 

I 
• , ' •• 'The strata" has 'been reduced to' gravel- and small boulders 

**«*••:•• ' ''over a width -of 2.6 ra adjacent -to a shear sone. ' This 

' < ' ' • • ' , ' ' shearzone 'is immediately uphill of station 12 and may 
ifVa;'" v.\ V ,.','. • require dental treatment for some .lateral distance along 
I its 'length. ' DH 7' shows that this could be a highly 

permeable zone. ', 
'•V /:'•'''' '":• *:' -Fractures sub parallel -to the hillside occur above ' . . . . 

' - station .12 but well to the upstream.-side of the grout.. 
: •r':*'' J • cap .alignment." .Ho stability problem is evident although 

v r„.; 'a -/'care should'' be • taker if the slate butcrbo' ad.iacent to 
k ' . ' ". . 'station. 12 is cut. back or removed „• . The latter may result 

•.VP'/h'•*<:'- ' 
V • • ' • ' ' .' in - movement of higher .ground along these fractures. 

, i a' -v ' ' " ••Batters ' greater than 70-75 are -not . advised along, this 
^ : ' ; '•:•: • 

}V:\ • • .,•"..•, 'section, particularly as oints occur sub parallel ,to the 
I . ' g r o u t - cap alignment "jhich are open to loose, DH• 7 is 

• • located .5 metres northwards from station T7« 
STH.21 Hill dope '40°-70° 

.v. '; V . '• ;; Mainly 'moderately weathered, strong to moderately. 
1 '.strong massive slates. Moderately weathered, weak to 

I ; ••'"•;'-:-'v ' '• •• moderately-strong shaly dolomite occurs at the -base 

I 

I 

I 
' •••.a 

1 

••..'•'"of .station 18 (1.8 m thick) and "between station 20 • 
, .2.1 (1.5 a thick) I where an"early access cut has been . 

.1 , .' 'i • , ' < , 1 
•-."•"' a'g . ./' excavated. : 

• r1: Vertical Batters should be oossible along this section. 
The-bedding here, as for over all the length of;the grout' 

'"I* \ -.cap" alignment strikes' approximately 017° dipping1 40° 

"r i •'  %y 
eastwards. i 

I 
1: 

" • • , -. . t 

y •• .'••',.... , ' r v 

i'î-'ii.'" "V'*̂'!.'. <:'. >,. vvf.' '• ' . v ; . . i ' i ; • . i '' . • 
' • i"'' ' -.'. '• . . i_•__'!ai j, 



/ .... "7- . • ;. 
Right Hand Side Grout Oaf.) alignment . '• 

The general hillslope is .from 1 S°-28°and the quartzite 
(UNIT 12) strikes 180°to .020°dippin.g 25°to 30°to eastward."'. 
The major joint directions are:- . • >•" 1 

• - • Strike 
a -y ,-... .y ;•• ' _ 1^6° . ?6°W • . . 

,' y : / . v • • 0?8° . ' : . . 83 °W . ' 
• '' V. ' "•' •.••.'• > " TiqO • , - n n . . 

• .'.••;', . ' Sluicing has exposed, joints penetrating'the surface 
• ; • I 1 . . . 

y . 'of the • quartzite for 0..50- - 1.0 m. Because-the hillside' • 
• " ' ' >' V 

. - . is a 'dip slope bedding planes- can he expected to run 
, ' '';•" sub parallel to the hillside and. pass beneath the blocks.. 

-.•»'•- . formed from the intersection of the Joints. Therefore 
• ''-A - ' ' ' '•<•• : • .",,.'• all blocks should, be examined to ascertain the'possibility 
,.„ , .,,•'- 'r- of them resting upon a weathered, fractured surface 
j'. '1 ' '7/.' ' 'which could render the blocks; unstable- causing them to 
7 • .y .'- ' '7 lift under excessive grouting pressures. . •' --.. 

' CREEK '- STaTION' 3 • .•'•' — ,.:/ 
j, ' ' V '•••'• '• ' • .- - . • '• , j ' " 

"'77' • ;>y -'.- Fresh.to slightly weathered, very strong to'moderately 
* ' .,"' • '. 7 • strong'massive' quartsite showing tight-closed, discontinu-
'''•7. , ous fractures. No treatment required. . 
STN. .-3'.- STN.1Q • , 

'k.'.. ..' Mainly fresh - moderately weathered, very stron'g -
\ -y.c.'y • • V " . moderately strong, massive tightly jointed quartzite. r 

•• .'.-Between these sections there are.. exceptions to this 
.7.1-. 'description. . ' ' ' 
'-.•; .' „•,''•••' .'•'• (a) Around station. 'open joints . .(Jmra - 10 cm) have > ' ', 

produced' blocks with the dimensions 60cm x 20cm and 

K t \ •• . \y • v.,...' 



la 
.'" A,/ vi.. t' t:, '• . ' , • • ' ; . 

Ivv,*.<>'<'* , •" 30 cm deep. Removal of these "blocks' may expose^.a sound , 
underlying surface.' ' ' , . a 

Î a/' •'•"•.:' '-• ' (."b) - / Between sections 6 & 7 sluicing has removed highly 
i \ • ' ' "'•' fractured-''Quartaife to produce a pit 4.0 m x 1.6 m and,, • '. 

,;v- a '. .. 0.8 m deep. Poorly sorted gravel, and sand (GP-SP) line ' ' 

I;.' ."P ' : ' < . • •'•» 
.a"" ' •• the pit bottom which, will have to be cleaned out down to? 

:;,',,:/ , ' . . "• .a sounder bedrock (JO-SOcra?.) . • 
I;.,,,' .. (c)'.'P -An intensely fractured aon.e extends from the above pit 

..% , \ • P- •'" ' to Station 8. 'The small blocks, 2.5 cm. x:- 10 cm are held- : 
PPP''P '.; .loosely to very tightly (not moved by geological pick 

: -V' • .action) • and if their removal is thought necessary, jack iw. v; ,i •<•!-• *•a 

I'"'.'" 

'' yhaimner and pick may .he required. This fractured zone 
,.. grades uphill into a GP-SP zone. . 
(d) Joint spacing; progressively decreases between station 

' .8-10 although the-rock, is still massive.'and sound. 
>p4.V* ' -'.•• " ••' Intersecting joints, penetrate the quartzite down to 80cm. 

• 1 • . V . 

. .- Shattered , quarts veins cross the alignment between 
' 1 1 ; 

these sections • 'and a narrow GP-SP zone runs down the. 

f 
i 
i 
I 
lp STATIONS' - 1 0 - 1 5 . ' ' ' . ' 
..;'. H;. a r a .'•• .a" •»' a'- •' -'t . , • ' • . p. 

Iv'P aj;5 a- , 1 ;'• a'Fresh to moderately weathered , very strong to strong •• ' 
:'fiP> :P.,*P' ..,": .'•-,''" • v quartaite occurs betv/een sections 10-11. Open joints.' 

|
r.;>-; v''r.; g . a •.' ." • • • - • : - . 
r ' v ' • • (1mm - 10cm) penetrate the quartsifce' down to 50 cm and form 

Vv' '"'"P* (>.. ,„ _ . , • • • ,. 
r..., . •; . P blocks' having average dimensions: 50cm x 40cm x< 30cm. ' >..*• 
., • ̂  .!.;•'<'•'• v' - • • • . • • I ; ' 
-PaPv v ,;Some- of the' smaller-' blocks can be prised out by; geological 

: * / ' f alignment from Station'-10 towards station'9-

\ v. p-Jrt--..' • ; • •.• v-pick. 
i^',.,'-a'p^• "i•'••>• V • a-v'4' •'-.•' ̂  ' -A^yp^Pv.P. : P ¥ .. 
r ,a ..â  i - / , . - « 
I-'/., .saI; a Va'/rV',. / -'• 



A'-iw." 
J< : . • MiV., 

V^'P*1* rate of sluicing increased'between stations 11-13-.,., 
m̂̂ '-iiu' • {•-••'< •. ./and here the -surface rock qualitv deteriorates. . • "' 
a V, k.kk..1 > • 

-:V ' ,• k' .Gf-SP-'.is present between stn.11 and 12 and up to 1.6m 
•' ' -•"- above Stn.12, skimming; off the'top 20-40cm may reveal 

;.;.->yy;:.. ' sounder underlying bedrock. • " ' > 
'̂f̂ ivV'i''.: '••' ;. - J'. ' . ' • • . ^ " ' , 
vs'-.v* v'-J ., • • / -""'••'';' From ; here up to station 13 occurs a highly fractured , 

' .'.r'•;• '..t bedrock', classed as a Gk.\ Again trimming prior to grout» ' ̂  
""'''•'' '. •'>•'. \'.'' '' »' cap emplacement may produce a sounder surface. 

•: ' ' ; 
g'r;/.-.Stn. 13-Stn/14 ' - ' ' •" • • " <Y'''"! ̂  a . -'iMainlv moderately weathered', strong to. moderately ',-' 

*>?-<v7' *\«\„ ' Strong quartsite boulders. Tight to open joints perie- . 1 ' . " ; I 
(I ' -1 '. 1 '' ; , trating 'the quartzdte dov;n to 1.0m have formed blocks.. 

••i 

•>.\ • . . ! 1 

/ ;. .; • ;,1.6m.x 1.3' metres. These sound blocks are likely to be 
'. /'unstable , resting upon a weathered inclined surface' and 

1 i> 1.. ; ,. a. , • % ' ', 'v' . 
j. •'•>\'1r . ' ..' '' care 'should* be taken not to lift them during grouting. 

vV";V:<! " ( • ' ' ••••'The- removal of these-boulders may be advisable. • • " 
''.' '•''' 'Stn'. 14-Stn .16. • -,' . '' 

..' With the exception of an' isolated boulder' this section 
'.e "'is'described' as' a GP--SP ,derived• from -.highly weathered _ • 

V41,. 't.i. quartzit'e . . General. dimensions of the larger fragments -are 
'vvb'-P•;'.'.'N1.' ' fa.-20cm x' 16cm x 10cm. . Shattered quartsite veins' traverse __ 
; „ v . the alignment. ' • " • ' , ' - . 
>4o,s" • *1 t ' * 

' .T. 

'' Slightly weathered to. moderately weathered quartsite 

' ' Scr'aoing of the surface may be necessary. - ' .' •••,'• . - ' - '.'' ' • . 

• *t f . 

?.;•.»'*. ? v;'". v-, • dissected by open joints form persistent 'gravel filled '.'•'' 
-."'trenches up to 2m wi.de and 1.2m deep. .Boulders- 'have "" ' 

the general dimensions:-, " • . •!• "v\ 
; ̂  • t" • '.'• . V"/ji • 

V'/.a ' ,'t : 



^ '••<>.pv 

I • k ^ p - a•'•••, 

p.! . . ' ' • ' ^ a I1 a , a 

'V 'V 

. .... • " ••••10. - • . • v 
1.3m x ,0.75m x-'0.6m'to 75cm x 60cm x 50cm.' These ..' ' '" ' •' 

« V ' r ^ " • 1 - a ̂  blocks' may rest .upon- a - lower • bedding plane .of GP-SP. ' . ' • v 
.. . * •' ' I t is suggested that these boulders be. removed and , j-

tSTi ' ." . • • • that the base'of .,the trenches are cleaned out prior to >- •< •• tm*- v " . • - • • * 
>•• grout cap emplacement. 

P--. '/Sth.19L24 
• :• . i . . .. ) t t i I 1 v j i I i .• i I . I i i--r I r*: i ) i i j I • I i . t r - : i i , : I v . f i 11 [ i I I I ^ j 11 v j i ! I I M I 1-7 i . i w r . l v 

- ' ' .C • ' ' ' , ' • '• 1 l •••'"• •«,•'. Highly- shattered comp3.ete.ly ..weathered to moderatel «P,. ^ ' " • '•'''' .'' a- • ' ' ;"• . •"'.• • .. > P- •: ..:•P ., -0 weathered., weak .to-moderately strong quartzite described •. 
'• as-a. GP-SP. --'Numerous, thin duartzite veins traverse the 

I •a \ ••'' ' -'V • " ̂  V *,\-P',>..; - alignment, 
e-o, A-'iiV • '"•' • -.''*'"''• ' • •'•" ' ' a-* i ' ' .-• "' -' 

. -a-- --"'V'-a V,. •-'',-'A "The • intensity 'and freouency of' jointing .decrease 
a - r : ' ' -•'" :''.'Slightly: towards stn. : and scraping of the surface V/ J . • i.' I , a-

IB.S - ' - . h T ^ - ? * may be" sufficient'.' .' . 

'.- v Stri'. 24-Stn. 25 : •. •,,.'- • • ' 

I, -.-• : : : ^ ' P -
« . •' . . p- . "' S,'<T'\"..,." . ; Sluicing has exposed a calcrete capping resting 

.••at. 

I'a- •' - „ upon tnd enclosing, moderatelj?- weathered, strong .to 
•j -fî ." ' , • P •' moderately strong quartzite boulders. ' ' 
*•''":'«P"-'̂ -.5'f ' ' ' V. •.':.' Complete removal of the calcrete and quartzite , , 

v- a-.;; • 
'P..-- *> .V" '•••'•' .a " ''.'boulders is required to..-allow inspection .of the underlying • 

-V.ai-.̂ v;„ •"•' quartzite. or shaly dolomite. P. • a, 
• 'p Yr-ĝ n'.-'ig-EL'l56 (not sluiced) " • f 
^ P v h - • a'.'." -.'J .Extension of the grout cap or building of the wing : 

-jp ' of'the dam wall along the alignment will require further 
-'Ppvpa-Ya-̂ aara.'aa, excavation. .•'.'"' '"- . . . '• -' ' ' 
sm ...-Ia, <•*,;.•>'•;> . 

'P- ,P-f •• ... Information from I3P3. and: exposure trench 2 suggests • 
;•• - ' >•-••• that moderately' weathered ar?d highly 'weathered shaly 
.:''"''i-'v1"'V.,' •'' v P'"".'dolomite can.be expected ' and. also possibly the occurrence •-a'M.p.t" > -.V t.r -a- ,. •"'-• 

V . ' H I .- J •-•( .1 • J *^ . • • ., , > • . 

• P P - '0,f cavities at shallow depths. Trench 2 exposes a 
M 
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APPENDIX I 
Soil and Hook Classification 
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ENGINEERING CLASSIFICATION OF ROCK MATERIAL 

1. ROCK CONDITION 

TERM ABBRN DEFINITION 

Fresh (F) No weathering effects visible to naked eye. 

Weathered (W) Shows visible effects of chemical decompo-
sition caused by air and groundwater. Can 
be subdivided: 

Slightly weathered (SW) - change in appearance but no loss in 
strength 

Moderately weathered (MW) - change in appearance but with significant 
loss in strength. 

Completely weathered (CW) - has soil properties and often shows 
complete change in appearance. 

A1tered (A) Shows chemical and physical alteration to 
rock fabric caused by temperature, pressure 
or injection of other material. 

2. ROCK STRENGTH 

Can be correlated with unconfined compressive strength tested in the 
laboratory. 

TERM ABBRN Kg cm2 FIELD TEST 
(p.s.io) 

Very weak 

Weak 

Medium strong 

Strong 

Very strong 

3. USE OF CLASSIFICATION 

Note that Condition and Strength terms do not necessarily correspond. 

Strength depends on the type of rock while condition depends on external 
effects, e.g. 

Rock Material Condition Strength 

Granite Fresh Strong 
Schist Fresh Weak 

VW 70 Breaks and crumbles easily in 
(1 000) the hands. 

W 70-200 Breaks easily with hammer (Normal 
(1 000-3 000) tap. (range 

MS 200-700 Rings and breaks to firm J ? * , , ^ 
(3 000-10 000) hammer blow ^concrete 

S 700-1 800 (Very difficult to break with 
(10 000-25 000) hammer 

v s >1 qqq (and requires sledge 
(>25 000) ( 



APPENDIX II 
Book Exposure and Core Photographs 



LITTLE PARA HAM -
GROUT GAP .AL I ANIENT 

APPENDIX II - List of-Photographs-. 

Left Hand Grout Cap Alignment. General View. 
]jeft Hand .Grcut 0ap A1 ignmerit, 'hillside fracture 
I at Stations 
Left .-Hand Grout Cap Alignment'. Hillside fracture • • 
•iat• Stations 6-5 • 

Right' hand Grout Cap Alignment -Galore te-- Quartzite 
Contact. Station 24. 

Right "hand Grout Cap Alignment Station 24-19. 
Also DH 2. - -

Right hand Grout Cap Alignment Sluicing operations. 
Right hand. Grout Cap Alignment Trench .Formation 
• Stations.18-17. 

-* -

Exposure Trench Number 1- Right hand -side of 'v 
valley. Weathered Slialy Dolomite beneath 
infilled cavity* . , 

Exposure .Trench Pusher 1 downstream side. ' ' • 
Cavity formation in-Quartsite - .Dolomite. 

Exposure Trench No.1 - southern side Cavity 
- formation in flaggy quartaite. • , • ; 
'Core Photographs of DH Nos.1,2,3,4,5,6,7,15• > ' • a 
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DH 15 
*f£.L. /5&.50) 

It I Pi 
a I o' 

l ^ f l l i l ' j ' l 
II bl I 

t e ill \Iieo° 

>m 8s° jyt 

m 1&21 

ftr* ^ 

L L l l l 

a 

A>o/Vy sorted gravely 
poorly sorted sandy 
ioyv plastic sifts 
Hillside debrisj sluiced 
debris j a due/am 

Shaty Dolomite 

Spoil from Trench I 

Slate} or slaty Dolomite 

Calcrefe capping enclosing 
quartzite boulders 

Massive tguarfzlfe/ d-Atte) 
4/5-J-S\ Fractures dis-
continuous and fight 

Qtuartzite -fractured info 
large tight blocks 
(Mw-f/dv), ms—w 
Qaortzite blocks opened 
along deep joints, {MJf-HHrj 

Ekvctfion (contour in /netres) 
Datum •' AMD. 

Possible open fed ding 
plane, beneath boulders 

-m7 
Xy 

PJ 
r<r DH 

QuartzitZ; -fractured hto smaller 
blocksy i/phi y /oh/ profile. 

(/WW - Cfv);" W - yw 

/Is _ crboue y l)u/- show/hg open 
jO/hfs 

Highly fractured zone, Small 
flocks/ eery tight to fairly loose 

Quartz veins. 
Trench or pit form at/or? 

Small eavifies a/ory //re of 
hi//s/de fractures associated u/ith 
unstable rock masses 

Overhanging bou/ders or ourcrop 

Strike and dip of bedding 

Strike and dip of joint 

Shear jone 

Cored drillhole 

Survey station used for geological togging 

Survey pegs along I of exposure trenches 

191 650 mN 

/ b'O 
IC-j 

X 

ROOK STRENGTH AND WEATHERING 
\tW very ^eaf (f) fresh 
W weak few) slightlij weathered 
MS medium strong (mw) moderatefgt weathered 
S strong (HW) highly weathered 
vs vgry strong few) completely weathered 

(A) atfere-d 

LLi 

M2 

Off 

N S E T 

151 700 m N 

,4 

/ 

h 1 

S L A T Y 

D O L O M I T E 

' ' I t 

DH 6, 
!L 

II 
I 

i-ki 
^ 1 , / / 

N 

-4-

<"'Cy IS 

IT\ 
—-r 

^Vfl I 

k „ ^ 

"25 

DH 4 

28° \!R 

•I 

/ 

/v" <? r? c h 

nh A i k 
Mainly massive quartz/be fsif 

<•: xr 

loose boulders 
60x30x20 cm 

vs -us j Joints closed and discontinuous 
GP~ \lracfare~zone.blocks pit loos? -ft a ft2$xl0x30ctn 

l i l 

•DH3 

(H W) gravelly quarfr/fej boulders 
SOx 40 x JO cm with open joints {2?m\ 
-IS cm). Shallow sol/ horlzo/f still remains 

i_3_ 
Jointed mass/ve 
boa/dersj fight; 
WW) fractured 

(HW); and 
fractured 

GP 

i8 j 1 1 1 • ,i t 1 r-i 
(MW) Boulders {130*76x55 cm) resfiny apon f f j 
wzctfhzrerf beoid/hg ptanes. fbtenticd/y unstable. T 
frenclr formation uptc ISO cm wide and If^ cm deep. 

20\ \2/ 22 23 izzj i ...J 1 
JcW-HW);,W; Jointed quc/rtzite with 

. , fractured quartz 
veins 

2S\ Station 

Sf Of ions !9 /0 20, 
Quartzi fe. is 
reduced to GP-SP 

Cat ere fa capping/ 

qi/curtzlte capping 
Fractured quartzite boulders fP-fWj j ZOO X150 x 100 err? max ? ; occur along ffie major part of ff?e affgnment. Many appear fa sif i/pon ireaffrererf pfams parallel fo the fit/slope and are pofenfial/y unstable 

Original surface to be retained wherever posslbfe J large houlders mag require 'popping' before renroral; excess grouting pressures should fe avoided, Quartzite VN/r/f should be grouped earfg prior fo jroaffng dolomite PM/t 11 underneath 
possih/a , removal dig szl<zciive work by out Jack hammens 

leave natural surfaces un disturbed whenever possible 
R 1 G H 

/hspecflor ar/j possible comptefe 
pemovof; surface frimm/'ng 

selective, treatment 
arid scraping 

surface 
trimming 

Selective treatment of boulders and 
digging out of trenches 

H A N D D E A L I G N M E N T 

Surface trimming may be sufficient Co trip kk removal 

ffock Qudtfftj 

Si/j^ested 

Treafmenf 

151 750 mN 
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TYPICAL CROSS SECTION 

IBO H 

14B •) 

M-O 4 

METf5ES 5 SCALE 5 IO 15 ? 0 M t T R t S 

RIGHT HAND SIDE ALIGNMENT 

F. S . [_- Bom 
Top of poropet won IM-Qrn 

T o p o f r o c K f l i I 151 a m a e n > H . 3 ( d r y ) 

EXPLANATORY BOREHOLE 
D.H. 2 
n 

Core r<2.cord<2d 

N o C o r - © 
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DEPARTMENT OF M I N E S SOUTH AUSTRAL IA 

p R 0 J E C T . U T . T L L paxa .DAM LOG OF DIAMOND DRILL HOLE 
M A T U R E . S / T E J . XWT g 

LOCATION 2 / 3 * U F I R ' 3 H F E * T > V R M E " R ANGLE FROM HOR IZ . 9 0 . D IRECT ION . . . 
I CORE 

HOLE NO. OH f 
SERIAL No. 

E. L.. S u r l o c e . I5Q'40. m E.L. C o l l a r . riO-e-a m 
D o Kim . AH O 

rrij STRENGTH SIZE " ' TERM [DEPTH DESCRIPTION OF CORE Z> m o 5 LOG FRACTURE LOG 
I 4 16 64 

STRUCTURES 
JO INTS . VE INS . SEAMS . 

SHEARED ZONES.CRUSHED ZONES 

LIFT 
CORE 
LOS5X 

10 
5 50 

WATER © PRESSURE © 
TESTS 8 LUGEONS 8 

0 100 0 5 ! 5 10 50 

1 
• Vj 

I 

51 

r 

A/o coze 
" Sands /one^ off wA/te. 
/o fee/- //marr'r/e s/a/ineo^ 
Coarse grained &i/A mony^ 
wea/Aerec/, CAa/Ay < 

fe/c/s/tpar grams. (Sra/ns* 
nja/n/y O-g - /•2 mm. 

3eco/77t/7jj meo/ft/nr 
jjrcxinec/^ £raf/r7S 
marin/y O /?}/?7 
Abesndet/ fl/ar/z and 
tveaSAered. fe/dsyor ""/A K 
a few yra/ns of <dark 
minera/ |p£frJ ^/sortrk 

I P.853/71 . , 

Mi/e ar/d frown 
e/aye/ $/// Soi/  ML 

0ff>v/>//e sarrrc/s/cne 
J^rcrins nier'n/y 0 •/ 
/o 0-2 mm. 
yreen Aar? d/ r?j . 

Core 6ecc>f77/f?(? more s/a/ey. -J 
Svartz • Ctrtorde ve/ns. //mende 
stained vesico/ar "/ootA^^oadi 
Par ft /o brown ne* Ca/cor 
s/a/e. 

Ctt/coreouf S/ot£~ 
do COKE 

8rownisA grey /o 
Arotvn Car/careoOS s/a/e. 

3/i/e f/nejrair>e</ 
c/o/orrrt/e 

6reen/sA fa 
co/coretMJS s/a/e 

854/72 ~~ 
6a n a? 0-/5 m th/C 

3/ue, f/ne yrained 
c/o/omite. 

C/eovaye Arnoni/e 
stained 

! Pel Sa. p SSS/72 
/y// yreen fey So 

£ ) y ey f/negra/ne<. 
Ca/careoc/s s/a/e 

1— 

5— 

6-1 

I t L Z 

ill 

•iZ* 

IC! 

© ROCK SUBSTANCE STRENGTH TERM VS-Verv St 'C"C 

I I I ' 

III 

141 

Zone of intense mecAonica/ 
wea/Aer/no. Joints rcvyh, 
/rreyu/or reef 6/-own c/oy c*r?c/ 
Amon/fe coa/r'nqs. 

Joints Jtp Jo' to 90asmoo/A, 
fi/arnor and 3o°/0 5o ' rovjjb 
frejcj/ar fccf. ye//o 'w irorsn 
c'ay t /imoni/e coaAnys. 
Jcinfs c/tj> Jo". 5moo/A, e/anar 

f/reare/? Tone Afumer*e/i rove/r /rreyu/ar /nfersec/'/y //men/re cplfkd 
#ouaA. A/nom/e Cea/ed 

-yomtf of!/) 75' 
CrusAcc/ zone, 3o 'mmi ef/jc 5 ' 
Cri/sAee/ ZO/re Zo m/n and o 
sheared zone o-3m o/>y So. 
Crushed Seam W//6 c/oy So >*m 
ffrey day seam to -15 mm So' 
Sheared zone 0-2m d/yi /S° 
Join/ dips 60/nfi//ed w//A 
'0 mm oranae c/ary. 

d//o 
Sheared Tone 0-2nr. D/pS f5° 

parof/e/ bedding, iitno/ii/e T/ciined. 
Sheared -zone & quartz ve/ns Ves/cu/ar //monde sfa/'ned. 
Joints (c/eavage.)drps SO. linroni/e 
stained, s fate nsided. 
Soar/z vein s crashed Sec*m 

/rrejo/ar Joints dtp SO 
Beddirta d//BS 30. Jc/n/ "> 
qi/ar/tfe fara/ie/ /« Aedd/na 
Smoo/A fifana^ //irrande s/opied. 

Sheared *e"f, S mm wlfA ea/ci/e 
a no/ e/ay, dtps 3o, paraffd c/eovaa . 
Sheorec/ 'jo tte; 40 mm d/O 30' '' 

wiff, c/ay seam. 

in: 

Sheared zones drjo 30°para//et 
to ctei averse. 
Sheared zones /0 mm 

Sheared Zone Joints /rmomte 
stained ma/ti/y jbora//e/ /o 
c/eavaye, d/p 3o° fit* crushtd 
Seams op to /O mm. 

L/monite sta/ned Jo/n/s 
Smoo/h p/anar, parade/ /o 
c/eavaje dtp 30' Some /A/n 
Arown c/ay, Coa/fnfS arid 
/A/h • crusned. seajfs. .rev sre, 

c/i/ti/Dinj ,/rrnon/re 

MS-M€*jtUT! SlronQ W-'.VeoV VW-Ver. Weak SO-Soil CKOoerties 
© 

CONDITION TERM Fresh Decomposed Weathered Altered Not Applicable 

HKALIUKt LOG 20 08 End o/ t/o/e. 1 4 16 64 Natural fractures per 30cm of core 
7n?0t7//ff Sfarouffit * /rrejiu/ar /o /ifs 

30 7-5 2 0-5 ^ c J u i v o ' e n t length of core in c m 

© 315' M a x i m u m effective pressure ( k i l o pasca l s ) 
reoched during test. 

M i n i m u m value, 

Substances »ith so.t properties remoulded and classified by Unified System . ? 854/7Z Departmental Sample A/? 

c* 

(W) 

'2/ t) • 

ENG INEER ING GEOLOGY SECTION 

DRILL No. . ,/5 . TYPE . M/MpWU DRILLER T Jar vis START. 4 . S£Pr. 73 FINISH II: SEPT' 73 
SHEET OF . / 

LOGGED 
M/y. 0/XOA/. 

DATE yg fee '7z • 
TRACED B. S. a. . 
CHECKED . 

D R G . N o . S I 0 I 0 I 
PE No. S 5 0 2 7 E M B Ff$ 3 f-j <v 



Df "ARTV.l; 
PMOJEC 1 l/7~rt£ PARA DAM 
rrArvRi.. GRO(/r CAP 
t.ocAi io; UPP£.# P/Gftr AtforMtA/r 

cu v,INRs SOUTH Au^n-ALIA 

LOG OF DIAMOND DRILL HOLE VCno* /S~60 HLNDkfD MU/VA/O PARA 
C O O'- D ' N " . I [.'. 6 l i h l 1 0 2 2 . 2 9 1 14-1-0 

A.'MC.I ! I KOV. MOM- <SO». DIRECTION ' 

HOLE NO. D/l 2 

E L Sin'-it i' I4-'2>-8O. M 
EL C.JII.;- . I 4 4 . - 5 0 M Duuini . A H.D 

C.'l'l 9 ? 

o j-
I H ' . G I " SCI 
H !-V DIPT: i u o : l iG 

m 2 10 50,200 
S1V i. 11 I'l . 

.'01-: ..I"''.'.!".- . war .'.i-.i .:iv.i'-
tOkf - -
i ov. ' ; — c -

K! 

K 

C5 

s I 

AiO COR£ 

&aortzif& ChaaJ) \ 
Off ujhife to iightgrep' 
quartz/tc.. Grains o-3 to$ 
0-7mm. feldspothic, (st*/)$ 
- (/yiu)). limonite.sfoined\ 
Bedding dips Jo° 
light grey shaic/ gaartzife < 
timoni/e stained 

froc/iires 
/'qW a rep mas pus aagrfzrfL 
ParM grelj aa/cai'eoussholer IP-
light grey guartzife, 
with greenish (ch/or/id)* 
banding parallel to bedding, 
iimoniie. stained. 
3rotor? jno/y c/o/om/re^ 
ujith a feoo seams of (.su>) 
dark grey do/omite. LMJ-

/ /va cor?z 
B/uish dark grey s no icy 
do/omit&. hine, grained 
(< O I cirri), Limdr/ite 
siair/ed u/onp troc fares. 

WW 

-10 

CO i'OCK i-OCK H f')l''>M'i 
•'.. i ' . 's i s l . V 

• 
\ 

Sheared zone Q //rj\ 
toith si if fiitedjoint /s-20mm. 
Pips 6o' , . p/noorh piarar jO/rris a/p Jo 80 
up to 3 mm. Clay> fouJ 

j iplasticity 
| i Sheared zone O /m. 

Crushed seam OOSm, dip /o° 
sheared zone o 3 m. 
8edding plane partings 
idea rage) dips ss° 

Joints smoofh pbnar, limonile 
\stalned parallel to banding . 

pd/p f0'-i5' 
\ sheafed zone, o 25 m cjip/o" 

1 Quariz vein. 
• \dumerous rd/n crushec/ & 
,sheared seams parallel to 
1 cleavage,, dip 20° 
i 

.sheared seams £mm?. 
•Joints, smooth pianor dip 
so"parade-/ to ciea i/ape. 
: z imonite, and c/ag coo ted. 

12/2 m spp OF HOL£ 

1 ; 
1 -
• -1 

• < I 

! ..J 

• >" "a 
.'•N M.-ii 

K l ] 
..•,1. ! • 3 

5CJ »Q 2 0'.r> lengrh of &jre in ims FRACTUP.F LOG 2 10 50 200 Nofur\il ivac!ufcs pc-'" m«tfc of cu%r. 'i M • i'l1 
£0 to 2 0 ! : El]UM:il«n! K-'>.J'•) C*L I CIRV. in CM I 50) • .. 1 •• „. 1 Kilo:>i:v. <1 

IINC.Î'i l:l- CL'Ol OG'i SFfl'lON 
D R u i M.. . r p 
;-.Pi r-l/A'On/LZ. 
oei li. rw j.ys/vssn 
SI Al l /2 JAM '73 
i r-jAn'73 

l iXiC.i I) 
/V. DiXOfy 

DA1I 7 MA/}.'73 
r c A U D 
m i i ' M I 

I L / I P K n 

t>r M« <;i;TO7F mr 
- SIQ46I Hct2 

Fiytf 



PROJECT. LITTLE . PARA DAW. 
F E A T U R E . GROUT CAP . 
L O C A T I O N T O P R I G H T A B U T M E N T 

D E P A R T M E N T O F M I N E S S O U T H A U S T R A L I A 

LOG OF DIAMOND DRILL HOLE 
S E C T I O N i S f o o . H U N D R E D M U N N O P A R . A 

C O - O R D I N A T E S 6 1 5 1 . 2 9 1 I 0 5 - . 0 
A N G L E F R O M H O R I Z . . 3 . 0 ° D I R E C T I O N . 

HOLE OH 3 
SERIAL No. 

E . L . S u r f a c e . - . 5 5 . M 
E . L . . Co l l a r 1 5 3 . - . I S . m 
D o t u m . A M .C5-

DESCRIPT ION OF CORE 

© I ffl I CORE 
O STRENGTH S IZE 

O j T E R M I DEPTH LOG 
FRACTURE 

LOG | 

2 10 so 200 
STRUCTURES 

JOINTS . VEINS. SEAMS . 
SHEARED ZONES.CRUSHED ZONES 

LIFT 
CORE 
LOSSX 10 
5 50 

< > 
DATE 

a < (S 
W A T E R ( ? ) 

P R E S S U R E ^ 
TESTS 5 

LUGEONS o 
' 5 ' ° 05 , 50 

v> 

1 
I 
X . 

I <-0 

I 

NO CORE 

Dark fo light grey 
slaty dolomite fsw) ~{mh/) 
with iimoniiez stained 
cfeavag<zs anot joints. 
M'corceoo/s. 
Weathered to a jbrotvr? 
ca/careous s///stone-
Dark b/ue-grey sicttg 
dolomite. Fine, grained 
limonite atony cleavage. 

L igh+ brown Siha/y 
limestone. Reddish hrowr 
limonite stain cr/ongt. 
pmorrtinent- c/ea verge. 

Pais blue-grat/ - rvhitish £ 
sfaty do/omi/cz (SMS) 

3 — 

Irregular• ciose/y I 

9 -
c 0 

E 2 

ou S 
<>•£ i= c o -g < 0 « c y NS Oi 

Spaced timoni/e stainedjoints. 
Sheared zones 20mm, d/p 
3o° para tie/ -to cleavage: 

Joints smoo/h p/anar, dip 
3o° parallel to cleavage../irrmn 
-ite stained. Some, gr&j/ ctay 
coated.' 
Smot/ sheared or- crushed 
seams 2-5mm. t>)p 3o° 
parattet -To ctaavcrga. 
She-o/rec/ ar>d crushed ^ones 
0-/m - O-OSm. Dip 
paratte/ -to cr/oara^e. 

Fen/ joints, steep/y dipping 
(gO°J and timonite sta/nect 

Sheared zone O-OSm. />ip 40 l. 
Joints main/y parattet ~f~o 
cleavage. 
£>lp 2o°. /./monitxz and A/nOj 
stained. 
She. arad jrone 20mm. Di/> 3o° 

10 52 m. SA/0 QT //0/£ 
II 

CT5 

1 
i f 
(2 

:(2 

© R O C K S U B S T A N C E 
STRENGTH T E R M 

VS-Very Strong 
S-Strong MS-Mcdium Sl'Q'^q 
W - W c o k 
VW-Very Weak 
SO-Soil properties 

COND IT ION T E R M 

M S 
© 

F r e s h 
Weathered 
Altered 
Not 

Appiicab'e 

50 10 2 0-5 l e n g t h . o f c o r e in cms • 
F R A C T U R E L O G 
2 10 50 200 Natura l f ractures per metre of Core •| 1 I 1 I ' I 1 

50 10 2 0 '5 Equivalent lengfh of core In cm 
(350) Maximum effective pressure ( Kilooascals) 

reached during test. 
Min. Minimum value. 

Substances with soil properties remoulded and classified by Unified System 

E N G I N E E R I N G G E O L O G Y S E C T I O N 

DRILL No. . 15 
TYPE . M l H D R J L L . 
DRILLER J. JE~A/SerJ 
START. / 0 JAM ' 7 2 
F IN I SH //. JAM. ' 7 3 

SHEET . / . OF . / . 

LOGGED 
H. IV. b/fOM 

DATE 6-/i//»<e-'73. 
TRACED DJ.M. 
CHECKED . 

D R G . No . S 1 0 4 7 1 N A T 2 

P F N o S 5 0 2 7 E M B 



P R O J E C T . UT.TLE. PAM . MM 
D E P A R T M E N T OF M I N E S S O U T H A U S T R A L I A 

LOG OF DIAMOND DRILL HOLE 
HOLE NO. D H 4 
SERIAL NO 

F E A T U R E . . GROUT. CAP . 
L O C A T I O N lqwer #/ght abut^nt. 

S E C T I O N /£&0. H U N D R E D 
C O - O R D I N A T E S E . L S I .721 .1 
A N G L E F R O M H O R I Z . . 60" 

Aftsnno Pctrar 
. 2 3 1 . 2 1 1 : 9 

D I R E C T I O N . Q20 

E . L. Surfoce .1 l f e-15 . m 
E..L. Col lar l i f e - 7 5 . m 
Da ium . A U D 

DESCRIPTION OF CORE 

(2) _, I ffiI CORE 
STRENGTH SIZE 

TERM | DEPTH O 2 "1 <>5o LOG 

© 
FRACTURE 

LOG 
2 10 SO 200 

STRUCTURES 
JOINTS. VEINS. SEAMS . 

SHEARED ZONES.CRUSHED ZONES 

LIFT 
CORE 
LOSS* 10 
5 50 

<5 S j 
DATE 

oc < O 

WATER (T) 
P R E S S U R E ^ 

TESTS „ 
LUGEONS o 10 0.5 , 50 

£ 
1 
Q J 

5: w > t j o 
§ 

Off whife brownish 
•fe/d&pothic quartxite. 

Light- b/ue-greg tfuarfeite 

Quartzite, mainty anga/ar^ 
quartz o-S -to 0-7mm 
ivith minor -fie/dspar 
groins, some , , 
Hgathered (C") 

Fresh blue-grey qruarfeite | 
NO COf?£>_ 

Off white, -to 6rou/nish 
weathered quartzite. 
L imonihe. stained. 
Massive. 

Chlorite a long c/eaverge j 
or in dendritic pattern. 
8/ue-greg Cfuartzite, 
hmorj/te s-f-crinect 
along Sonne c tea verges]. 

B/ote —grey—otV white 
b anded (jruart'xi-te. 
Pgri-t-e along c/eatrage. 

Dark greg So 6/ac£ 
Sha/g c/o/o* tomi-fe, con-tainX 
tng 'mica and' pyrita 
along cteavcge. 

-It 

8—\ 

10— 

Fzw rough joints, di/o IS° 
iirnonite s/aineat. 
Becfc/ting indistinct, ct/p 4SC 

P/anar rough joints, 
dip as" to 90? 
Ptyymatic chlorite hand 
dips dS° /to 2 mm H/icte. 
Quartz vain, di/o 4-5°. 

Bedding dips. dS°. 

• Sheared z.or7e -2oomm 
dips 70°-fo 80? limonite 
and c/bg c.ocr-fec/. 

Smooth p/anar Joints, 
dip 70°and d-O", /imonite 
and day coatee/. 

Sheared .zones o-fm, with 
Crushed seams.Dip 40". 
Lirrjonite stained^ ctag 
coated joint's. 

Sheared zortes /0 and 
30mmj c/ip 40°. 

Cleavage ch/orite. ar?d 
pyrite coat&d. 
S/ickensides or? cleavage. 
A/umerous smalt sheared 
zones up to O-OSm. £>ip 
40? 

Sheared jzone 0-3n?./>ip Wf 
Crush seam Sn?m. Greg 
pgr/tic sift: £>ip /0° 

16 08/7?. £/V# Of d0/£. 

I 
5 
Uo; 

\ \ \ \ 

(:m\ 

(z 

X| 

C G ) 

K 

vis 

j|7l 
NSNI 

© R O C K S U B S T A N C E 
STRENGTH TERM 

VS-Vcry Strong 
S-Strong 
MS-Medium Stronq 
W-Weak 
VW-Very Wcok 
SO-Soil properties 

CONDITION TERM 

© 

F r e s h 
Weathered 
Altered 
Not ' 

Applicable 

/jv SO 10 2 0-5 length of co re in cms 
FRACTURE LOG 
2 to SO 200 Natural fractures per metre of core '| 1 1 1 I 1 1 '. 

50 10 2 0-5 E^uivalcnt length of core in cm 

© 
(350) Maximum effective pressure ( Kilopascols) 

reached during test. 
Min. .- " Minimum value. Substances with soil properties remoulded and classified by Unified System 

E N G I N E E R I N G G E O L O G Y S E C T I O N 

DRILL No. . /S 
TYPE .MWDPfLL. 
DRILLER J.JCAfS£N 
START. 2Z .'73 
FINISH S3 -JAW. .'73 

SHEET . / . OF . / . 

LOGGED 
.//. Z>/XOAt 

DATE S A S J * . ' 7 3 
TRACED ZX^/.AD. • 
CHECKED . 

DRG, No. S ' 0 4 7 Z Ha t2 

PF. No. S 5 0 2 7 E M B 



P R O J E C T . L I T T L E PARA. DAM 

F E A T U R E . G R O U T C A P . 

L O C A T I O N L O W E R L E F T . ABVJME..NT 

DEPARTMENT OF MINES SOUTH AUSTRALIA 

LOG OF DIAMOND DRILL HOLE 
HOLE NO. OH 5 
SERIAL No 

S E C T I O N 156.0 . H U N D R E D \ATALA 
CO-ORDINATES 6 . 151. 72.1 ' fo . 2 9 1 2 G 4 . I 
A N G L E F R O M H 0 R 1 Z . 55°. . D I R E C T I O N .27.0°. 

E. L. Surface .105-.3o . m 
E L. Collar I 0 1 - 9 0 . m 
Datum . A H D 

DESCRIPTION OF CORE 

© -J I CD I CORE 
O STRENGTH SIZE 95 FRACTURE 

LOG TERM |DEPTH| m G 

m j a 10 so zoo 

STRUCTURES 
JO INTS , VE INS . SEAMS . 

SHEARED ZONES .CRUSHED ZONES 

LIFE 
CORE 
LOSS?. 10 •j 'jO 

< > s " 
DATE 

WATER 
. PRESSURE 

TESTS p 
LUC.EONS O 

05,' v 1 0 

I </3 i-o c 
UJ C a 0 3 0—3 —1 o o cO VO CO UJ (-
f-i — 
I - J o — 2x0 DlOCJ 

_g V) 
i 
>> 
<3 

O a 

UJ H 
N t-cr 
c 3 CT 

MO CORE 

Dark grey slate 

NO CORE 

Grey brown weathe,rc.d shafy 
dolomite Limonite . •• 
stained along cleavagelNU 

Gre.y slightly calcarcous siltstone 
with poorly developed • 
cleavage - Contains much ' — 
\ chlorite and 3omj pyrite 
\ in blebs 0 5 - I mm. 
Light grey impure quartzite. 
Grain size 0 05-l0mm. Contains 
much pyrite and chlorite, para-
llel to bidding 

Light gray to off * white 
quartzite. Grains lass than 
0 5 m. 
Occasional bande of pyrite 
and chlorite 

Light grey quartzite. Grains 
mainly 0 ' 5 - | m m . Occasion 
ol O Zmm wide ptygmatic 
bands of pyrite and chlorite 

Light grey quartzite. Con-
tains much chlorite in 
dendritic patterns 

Light grey sheared quartz-
ite healed with chlorite 

UNIT U|Dork grey micaceous shale 

© ROCK S U B S T A N C E 
STRENGTH TERM 

VS-Vcry Strong 
S-Strong 
MS-Medium Strong 
W-Weak 
VW-Vcry Weak 
SO-Soil properties 

22-
5 • 

6 — 

7 — 

-10-

12— 

13-

u-

\ 

Cleavage dips 60° 

Sheared zonit I in. 
Dips 20° parallel 
to cleavage 

Zone of intense, 
mechanical &. 
chemical 
weathering 

Jo ints, rough planar dip 10° 
Chlorite and pyrite coatings, some 
limonite staining 
Rough joint dips 70° 
Sheared zone 0-3t:i. with 20mm. 
crushed seam. Dips 15° 
Bedding dips 20° Slt'cUensides 
down bedding 
Sheared zones 0 05 m. dip 5*- 20° 

Rough planar joint dips 60° 

Rough planar jo int dips. 70": 
Limonite stained 

Rough planar joints. Limonite coated 
Dips 20" 

Rough planar joint, dips 60° 

Rough irregular to planar joints 
dip 60* 
Sheared zones dip 15° pa ra l l e l ' 
to bedding (cleavage). Chlorite 
and pyr i te on j o i n t s 

Sheared zone 0 I m. Dips 20° 

Sheared zone 0 1 m, with crush-
ed seam dips .30° 

© 

CONDITION TERM 

F r e s h 
Weathered 
Altered 
Not 

Applicable 

© 

Substances with soil properties remoulded onrl classified bv 

50 IO 2 0 5 length of core In cms 
FRACTURE LOG 
2 10 50 200 N a t u r a l f r a c t u r e s p e r m e t r e o f Core 'I ' I 1 I 1 I 1 

50 tO 2 O B Equivalent length of core, in cm 
(3S0) Maximum effective pressure ( Kilopascals) 

reached during test. 
Min. Minimum value, 

Unified System 

N S 

X 
l\\l NXj 

i 
'm) 

m 

\ \ 
is 

Z 70 
\ 

\ 

V 
m 

s 
E N G I N E E R I N G G E O L O G Y S E C T I O N 

DRILL' No. . 
TYPE . M I N D R I L L . . 
DRILLER J . J E N S E N . 
START. . F E B 1973. 
FINISH 15 F E B .1973 

LOGGED 
. H. DIXON 

DATE . F E B 1973 
TRACED .T J E. 
CHECKED . 

SHEET . I . OF . Z . DRG. No. s 10473 Ha-t 2 

P F No ^ O P T F M B 



PROJECT. L ITTLE PARA DAM 

FEATURE. OROUT CAP . 

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

LOG OF DIAMOND DRILL HOLE 
S E C T I O N 1560.. H U N D R E D YATALA 

CO-ORDINATES 6 151 72l<b .231.264-1 

HOLE NO. OH 5 
SERIAL No 

LOCATION .LOWER LEFT. ABUTMENT. A N G L E F R O M H O R I Z . 5 5 ° D I R E C T I O N 2.1.0° 

E. L. Sv.irfoce.lOi;SO. ni E.L. Collar J03.-90. m 
Datum . AH.D 

DESCRIPTION OF CORE 

® T I CO I CORE, 
O STRENGTH SIZE' 

TERM (DEPTH D o 2 
1-J -

, © 
(FRACTURE 

LOG I LOG 2 10 50 200 
STRUCTURES 

JO INTS . VE INS . SEAMS . 
SHEARED ZONES .CRUSHED ZONES 

LIFT 
CORE 
LOSS* 10 
5 50 

< > S J 
DATE 

WATER 
PRESSURE ^ 

TESTS B 
LUGEONS o 1 = 10 

j I—_ 0.5 50 

% o 
_ J o o 

< 
X </5 

2 3 

© 

Quartz - chlorite veins contain 
fine grained pyrite in aggregate 
up to 5 mm 
Dark grey shaly impure dolo-
mite 

Contains pyrite and chlorite 
along cleavage 

Shows small scale slump 
structures 

Dork grey shaty dolomite 

Light grey dolomite x 
Gr«,y cJoy. ond silt (some ' 
calcareous) with gravel 
•fragments up to 10 mm 

Retrological Sample 
Contains pyrite and chlorite 
along tltavage. 
Markedly anisotropic. Ports 
C«,adily olong cleavqge. Possibly 
loses strength when wet. 

ROCK S U B S T A N C E 
STRENGTH TERM 

VS-Vcry Strong 
S-Strong 
MS-Medium Stronq 
W-Weak 
VW-Vory Weak 
SO-Soil properties 

Quartz chlorite veins 0 5m. with 
50 mm sheared zone 

Cleavage developed, smooth with 
chlorite and pyrite 
Few rough joints dip 50° 
Sheared zone 0 /m parallel to cleav-
age 
Small sheared zones 01-0T5m 
parallel to cleovagu,. 
Bedding parallel to or sub-parallel 
to cleavage. 

Numerous broad - sheared zones 
0 2 - 0-5 m. wide 

Quartz chlorite veins 
Sheored zones, parallel to cleavage 

Crushed saams 5mm. Dips 5-10? 
parallel sheared "zones 

Sheared zones 0 '5m. Dips 5-10° 
Crushed seam 10 mm 

Numerous narrow sheared zones 
5 " 20 hnm wide. 

END OF HOLE 32 40m. 

CONDITION TERM 

ml 
© 

Frosh 
Weathered 
Altered 
Not 

Applicable 

SO 10 2 0-5 length of core in cms 
FRACTURE LOG 

2 10 50 200 Natural fractures per metre of core 1 1 1 I * I 1 
5 0 10 2 Q ' 5 Equ iva lent length o f core, in c m 
(350) Maximum effective pressure ( Kilopascals) 

reochod during test. M i Minimum value. 
Substances with soil properties remoulded and classified by Unified System 

Nf 131) 

Si wj 
IS 

W 
i w 

E N G I N E E R I N G G E O L O G Y S E C T I O N 

DRILL No. . |5 
TYPE . MINDRILL 
DRILLER J. JENSEN 
START. 7 FEB 1973 
FINISH 15 FEB 1913 

SHEET .2 . OF .2 . 

LOGGED 
. H DIXON 

DATE .28 F E B . 1913 
TRACED , T J E 
CHECKED . 

DRG. No. 

PF No S5027E MB Fr 3 7 



DEPARTMENT OF MINES SOUTH AUSTRALIA 

project. LITTLE .paf?A DAM. LOG OF DIAMOND DRILL HOLE 
FEATURE. UPSTREAM TOE OF OROUT CAP e T a T w . 
LOCATION .LEFT 8ANK ANGLE FROM HORIZ. 90.° . DIRECTION . r . 

HOLE NO. D H 6 
SERIAL No. 

E. L. Surface lofo .oo. m 
E.L. Collar . IOfc>-."7© . m 

Datum . A M D 
© -J I ® 
W S : 0 STRENl 

DESCRIPTION OF CORE 
ti 

I CORE 
9: O STRENGTH SIZE 

TERM IDEPTH O 5 a > 
O S 

LOG 
FRACTURE 

LOG 
2 10 SO 200 
I I I I I » • I 

STRUCTURES 
JO INTS , V E I N S , SEAMS . 

SHEARED ZONES .CRUSHED ZONES 

LIFT 
CORE 
L0S5X 10 
5 50 

a < 8 
WATER /Ti 

PRESSURE w 

TESTS B 
LUGEONS 9 

05) S', ° }0 

U J H 
2 o 
o o 

• NO CORE 
Quartz -feldspar and chlorite 
vtz,in with limonite, and sider-

n o coRi — 
Greenish grey fine grained 
shaly dolomite 
Limonite staining along 
cleavage 

Blue grey massive dolomite 

Grey shaly impure dolomite 
Contains chlorite and pyrite 

Slightly calcareous siltstone 

Orc.y lo green grey banded 
and cross-bedded quartzite 

Green grey banded quartzite 
with much chlorite in dendrit 
ic pattern. 
Srey to off-white quartzite 
Grains 0 2 - 0 5 m m 
Steeply dipping limonite 
cemented joints. 
Chlorite in I mm ptygmatic 
loands 

2 — 
Quartz chlorite veins O'lm. Dip 30 

Quartz chlorite veins 01m. Dip 30* 
Irregular joints dip 60° Limonite ' 
stained 
Sheared zones 10-30mm. Dip 30° 
Cleavage dips 30*Bedding subpana 
I lei 
Sheared zone 0-5 m. Dips 0 ° 

Sheared zone 0 3m. Dips.2,0-30° 

Sheared zone. Z0-50mm. Dip 30° 
parallel to cleovage. 

Sheared lone 0-1 hi. dips 20". Slick-
en side dips 10! Crushed seams 
on some joints 
Sheared zones 0 1 --0 5m wide 

Cross bedding dips Z0°-40° 

Joints dip 20° Limonite stained 

Rough joint dips 80° 
Chlorite on joint (para l le l to 
c l eavage ) dips 20 ° 

n 

X X s 
X 
N j\ \ 

fcs 

I 
(u 

I 
1 
I 

S i 
s 
D9 
\ 

& I 
END OF HOLE 12.2 m. 

© ROCK SUBSTANCE 
STRENGTH TERM 

VS-Vcry Strong 
S-Strong 
MS-Mcdium Strong 
W-Weak 
VW-Very Weak 
SO-Soil properties 

CONDITION. TERM 

© 

. SO 10 2 0-5 length of core in cms 
FRACTURE LOG 
2 10 50 200 N a t u r a l f r a c t u r e s p e r m e t r e o f Core '| ' I 1 I 1 I ' 

5 0 10 2 0-5 Equ i va l en t length of co r e in c m 
(350) Maximum effective pressure ( Kiloposcols) 

reached during test. 
Min. r-- Minimum value. 

Substances with soil properties remoulded ond classified by Unified System 

ENGINEERING GEOLOGY SECTION 

DRILL No. . 15 
TYPE . fy l lNPRILL 
DRILLER J . JENS.E.N 
START. . I F f 8 .1973 
FINISH 7 F E B 1973 

LOGGED 
H. DIXON 

DATE 28 F E B .1973 
TRACED T J E . 
CHECKED . 

SHEET. . I . O F . I . DRG. No. S ' 0 4 7 4 Hot ^ 

PF No. S5027E MB 



PROJECT. LITTLE PARA DAM. 
FEATURE. .GROUT CAP . 
LOCATION UPPER LEFT .ABUTMENT 

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

LOG OF DIAMOND DRILL HOLE 
S E C T I O N 1560 . H U N D R E D VATALA 

CO-ORD INATES 6 . l~>l . 6 5 T I . 2<3l 2 3 3 - 5 
A N G L E F R O M H O R I 2 . . 5 0 ° . D I R E C T I O N 3 .25 ' 

HOLE NO. DH 7 
SERIAL No 

E L Surface . 1 4 0 ; <o . m 
E. L Collar 140- 6 . m 
Datum . A H o 

DESCRIPTION OF CORE 

(5) ' CD I CORE I 
STRENGTH SIZEi 

- 1 TERM 'DEPTH. i oS hr 
LOG 

m| 

; © ; IFRACTUKE. 
J LOG • 
2 10 SO 200 

STRUCTURES 
J0IN1S. VEINS. SEAMS . 

SHEARED ZONES .CRUSiCD ZO'iES 

| l i ' r } J 
; LOSE1 -
I loss;;! : 

S)!date| 

, ... î l 
it < o 

o 100 

WATER (T) 
P R E S S U R E ^ 

TESTS c 
LUGEOr.'S E io ,r 05 

t-
<r> 
> -
LO 
<C O <r 
_ i 
C~l lU 
< t— 2 o 

j o 
>-

< 
T. t_> o 

M 
o 
re. 
UJ 
1-
n t̂ l t r t̂ l 
Q-

Z> 

| 
3 a 

a c cj 
3 cr 

•O 
5 o 
P 

NO CORE 

Off white, micaceous K jq 
shaly dolomite, M 

Micocecus (SW-MW) mL 

Grey fine, grained dolomite 

Creom quartzite witfTapoque 
quartz vein - contoins galena 
up to 10 mm 

Crushed silty zones (ML^ 

Grey to brown limonite 
stained shaly dolomite 
Blue-grey dolomite 

SK3 

5 — 

Grey brown shaly dolomite 
Micaceous limonite stained 
cleavage 

Blue- grey fine grained dolo mil£_ ; 

ML: 

Grey to brown-grey shaly 
dolomite. Slightly to mod-
erately weathered. 
Limonite and MnO j 
stains along cleavage 

Greenish brown shaly 
fine-groined impure 
dolomite. 
Buff "lo ITrown medium 
grained quartzite. Sheared 
healed carbonate & chloritc , 

13—tsrcA 

15— 

Blue, grey to greenish 
non calcareous slate 

Grey brown fine grained 
impure dolomites 

17 — 

18 — "XT-

19 — 

20 

ft 

Zone of intense mechanical and 
chemical weathering 
Cleavage dips 25° 

Sheared zone 0 6 in. 

Sheared and crushed zone 0-2 m 
dip 25° parallel to cleavage 

Numerous sheared arid crushed 
seams 01 to 02rn wide, dip 25" 
parallel to cleavage 

Sheared zone 01 m, dips 0 ° 

Sheored zone 015 m dips 25" 
parallal to cleavage 
Joints roughly planar dip 50" 
Also joints smooth planar dip 
25° parallel to cleavage 

Sheared and crushed zone 0-2'jm 
Dip 10° 

Joints Smooth planar limonite 
Stoinad dip 25° parallal to 
cleavage 
Sheared zones parallal to 
cleavage 

Sheared zone 0;05m. dip 0° 

Sheared zone 0-lm dip 25° 

Sheared and crushed zones 

-ft S] 
Slieored zones 0 7 m dips 20"-30° 

Rough irregular joints dip 50° 
Sheared zones up to 0-5 m. 
Wide. Dip 10° to 30; parallel 
to cleavage, kimonite stone 
Stained grey in cleavage. 

® ROCK S U B S T A N C E 
STRENGTH TERM 

VS-Vcry Strong 
S-Strong 
MS~Medium Stronq 
W-Wook 
VW-Vcry Weak 
SO-Soil properties 

\ 
(1941 

4s 

\ 

CONDITION TERM 

© 

Fresh % 

Weathewd 
Alterctl 
Not 

Applicable Min. Minimum value 
Substances with soil properties remoulded and classified by Unified System 

50 10 2 0-5 length of core in cms 
FRACTURE LOG 
2 10 SO 200 Nof-urql fractures p«-r mafre of core >1 ' 1 ' I 1 1 1 

SID 10 2 0-5 Equivalent lengTh of Cora in cm 
(350) Maximum affective pressure ( Kilopasrals) 

reached (.luring test. 

DRILL No. . ' . '5 . 
TYPE . .M INORIU-
DRILLER J , J E N S E N 
START. 19 F E B 1973 
FINISH Z3 F£0 1973 

SHEET . I . OF . 2 . 

E N G I N E E R I N G G E O L O G Y S E C T I O N 

LOGGED 
H. DIXON 

DATE .27 F E B . 1973 
TRACED T J E . 
CHECKED . 

DRG. No s 10475 Ho+2 
RF. No. S5027E MB 



PROJECT. LITTLE PARA .DAM. 
FEATURE. • .OROUT CAP 
LOCATION UPPER LEFT ABUTMENT. 

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

LOG OF DIAMOND DRILL HOLE 
S E C T I O N 1.560. H U N D R E D YATAUA 

CO-ORDINATES 6 . 1 5 1 . 6 5 . 7 1 . 2 3 1 2 9 9 9 
A N G L E F R O M H O R I Z . 5 0 ° . D I R E C T I O N .325". 

HOLE NO. D H 7 
SERIAL No. 

E. L. Surface . I t O ; <b . m 
E.L. Collar .1 . m 
Datum . . A H D 

(2) _ i 1 ( D I CORE 
a-O STRENGTH SIZE 

TERM IDEPTH DESCRIPTION OF CORE 9 . 2 
m| 

LOG 
FRACTURE 

LOG 
2 10 SO 200 I l I I l i i I 

STRUCTURES 
JOINTS. VEINS, SEAMS . 

SHEARED ZONES.CRUSHED ZONES 

LIFT 
CORE 
LOSS/! 10 
0 50 

<S 5 —J 
DATE 

a < O 

0 100 

WATER 
P R E S S U R E w 

TESTS „ 
LUGEONS o 

05 , I 10 
UJ 

M 
3inO 

Q 

0.u 
oy 

z kJ >- D 
ss-

lO 

Ciroy brown, Shaly dolomite 
pink stained 

Rock fragments up to 5mm ON 
Grey sheared quartzite Ileal; 
ed with chlorite 

Greenish qrevj to brownish^C j 
gray dolomitic ? slate / 

"PF .TROLOGICAL S A M P L E 

UJ I-

O Q 

< 
X <n 

2 •D 

Grey . to brownish grey (SW) 
nan-calcareous siltstone, 
with moderately developed 
Slaty cleavage 

MO CORE Driller reports rods\ 
dropped cavity 
Contains 2 mm. fragments MLL 
of HW rock 

Grey to brown grey shaly 
* tine grained dolomite 

(H \N), green - grevj~ 

Gr«,y to blue grey shaly 
dolomite. Sonic limonite 
staining along cleavage 

Pegmatite 
Qrey-blue fine grained dolo-
mite with poorly developed 
cleavage 

23 — 

27 3-H 

29 

- 3 0 — 

31 

\j~i_dl 

Sheared zone 0-7m. dip 10"- 20° 
Steeply dipping joints. 
Crushed seam. 50mm,'10° dip 

Crushed zone, 0-25m. Dip 10° 

Numerous sheared zones,(IO-ZOtam) 
Sheared zone 0-3 ni. 

Sheared and crushed zone 0-6 m. 
Dip 10*- 20° 

Joints, rough irregular, dip 80°-90° 
Limonite stained 

Many narrow sheared zonts para 
llel or sub-parallel to cleavage. 
Mainly 10 - 20 mm wide. Often 
associated with crushed seams 
(5-10 mm) of rock fragments and 

grey clay 

S h f c a n Z o n e . 

Numerous broad sheared zones 
up to 0 4 m wide. Associated narrow 
crushed seams 5-10 mm. All dip 
parallel to or sub parallel to 
cleavage 10- 20" 

Most joints smooth planar para-
llel to cleavoge 

Pegmatite (Quartz-feldspar 
chlorite vein) 10 mm, dips 5-10° 

Joints dip 15° parullel to cleavage 
Only minor limonite 

END OF HOLE 35-76 m. 

[(2)1) 

k(3 

k\ 

m 

(46 

Kso 

(4£ 

k\\ 

£ 
I 

v \ 

\ 

© ROCK S U B S T A N C E 
STRENGTH TERM 

VS-Vcry Strong 
S-Strorig 
MS Medium Slronq 
W-Weak 
VW- Very Weak 
SO Soil properties 

© 

CONDITION TERM 

Fresh 
Weoihercd 
Altered 
Not • 

Applicable 

Substances wiili so 
Min. Minimum value, 

properties 'cmoLild'-'d cmd dass'tted by United Svsicm 

SO 'O Z 0-5 length of core in cms 
FRACTURE LOG 
2 10 50 200 Nof-unal fractures pe-f* metre of Core ' l'| « 1 » 
50 10 2 o 5 Equivalent length of core in cm 
(350) Ma. inium effective pressure ( KilopascnIs) 

reochcd (.luring test. 

E N G I N E E R I N G G E O L O G Y S E C T I O N 

DRILL No. . 15. 
TYPE . M l . N D R I L L . 
DRILLER . J . J . E N S E N 
START. 19 F E B 1973 
FINISH 2 3 F E B 1 9 7 3 

SHEET .2 . OF . 2 . 

LOGGED 
H . D I X O N 

DATE 2 8 F E B .1973 
TRACED T J E . 
CHECKED . 

DRG No S 104 "tea nQ t-2 

F!l- N o . S 5 0 2 7 E M B f n 9 



Of:! A?T.v,F :N; | O; .V.I.ML'- S O U I H A.USI K A L I A 

I ' K O J t r 1 L l T T U t P A R . A O A 

P [ ; A l l R[. S O I L l _ V W * " V 

L O C A T I O N T O O O F L E F T < k B U T M e N T 

LOG OF DIAMOND DRILL HOLE 
HOLE NO. D H 1 5 
SFUl.v, 

S L C T I 0 N 1 5 6 O H U W D P l - D Y f t T A l - A A N D 
CO OI-'DINA I f 6 2®', M U H N O P A R . A 

- J 

A.-JOLi H-Ov . H O K I Z 6 5 

E L Suii. ir. ' I S f a - S O 
E. i C iln- 151- 2 o m : 

DH'.i.C'l I O N 2 9 0 0 Domih . A l - i o 

' f l u - , tip rO'-i-

(T. _ 1 

---c . ikf-.r, '-. M.'I 
5 5 W i n LOG 

0 / 
1 >XJ 

2 10 SO 20O • i i i i-i i i 

i l l ' l c_ UjKl". 
JOi'--' . Ml ' . ' . 

Co»i "1 ^ ! 
•.CSV. 1 £ P I S 5 2 U S I *. . lut.iot.'. 

V) f 
^ 
0 << 

9 < 

<0 

C 
4 
0 

i 
•v. 
0 
<0 

£ 

<0 

w 

C 
o 
v . 

£ 
' V 
(o 

0 

N 

f) 
\ 
b 
V. 

« 
4 

v 
<0 

k 
I 

A/O C O « £ T T 
SHAty s,ffs(or>*. M M m Gle-vi 
a<towo/ w/iv&^c CS 2 

I point wfbces //fT>orti(<z 
I co^tac/ c / e » n . 

G*t t y fsw — A* v v ) 

S/L; CE-O lss 5/z.rjrowci .. 
/~S*-A re.) /36/e ew-ey /i w^l« 

i l 

Sh&/a-jr-<zy - cfe-r-f^. jro,y \y 
fM.W.) p&fe Jbrowr> whereby 
iron s(&tnacf J) 

F r a - c f u r e s c o / f c / ' c / c 
ste'y r'rtos. 

0 ° — / O " i *o c o r e 4 x / s , s m o o W jLrmortifit coof<2C/ 

0 ' - / 0 * {JOOroHQt 
fo kxtcfcfrrtq ?) 
S O ° ^ o c o ' - c , 

ffw»rfi v g ' W s J c m ; 
Z0°-40° fo Cora. »*is> 

»r-»«y O — 3 0 ° C o r a 
^ i c f u r e s S t / f y o & r - a r r a / f c 

<5-2 

Limorirftz. &r-t<* thin 
day cforsa.lo/oma.nt on rrrosf 

I ( O O S S ' W e S A C 6 T p/ifr-ic-Sr,,, 
S > t 9 - 7 0 m . 

r 

iSha.&r z.on<2.? 10-50rn-l 1 50rr,I 
• yo core-

11 i & r o l c a - n l 

. s / ^ . - r - s - r o / v ^ : 13 

SH&la.. P » / e o/-<zy 

7S 9£~ fo Se \Orrtg>n<y 
f 7- 30 ("o r 7-4-0m. 

Fr&c-tur~a.S sub-pt>r~z,lt(z/ fo • bv-ddincj ' j-j. 

f r e , & / y r e s 0 ° - Z O ° ( o c o r e j , 

c o & t a o f J ; 

Fr-e>otvr~<zs stsb (o 
b<2.ctcfrmy O °-30° ( o core 

16 

17 3/ 
|i , i Sctr-fe-oa. coafcc/ with 

i/rr-ior->lt<Z. Ar-icf (htrt C./&V cfa.ssa.lopr'r'HZ-rTrt 

ZO 

I I 

I is 

iki-,c.i•• in---, 
s 

ROCK S L B S T A N C L 

9 7 ] 

[ 1 4 S i 

g j SO 10 2 0 5 length of core in .ms 
FRACTURE LOG 

l ^ v v V i ^ ^ 

e 

2 >0 50 ?00Norurul fractures p«.r mcfrc of c « c 
'i M 1 I ' l 1 1 

W 10 2 0 5 Eqn'vcilent lenqlh ot tore tn c*n 
( ŜO) 

© 
' p'ossu'o l KIIODOSCOIS) 

reoched cK.fno test 

Îit^ so'l pfntxrnicb rvrnuuhlccl cmi r : " J t l Li-1 

E N G I N E ! K I N G G E O l . O O Sf .CI l O N 

DRILL . 
I > PE 
DRlLlER J . J O J S & N 
SIAR I 4 VLOY 
FINISH « IVLAY 

I 0GGE0 J . C / . f b t A l 

DA T L 2 > A U G - . n " ) 3 
tPACED O . ^ 
CHU.KED 

SHEET . 1. 0 1 - 2 . I PRC. NO S I Q 4 7 G H A T Z 

P F Nn <!RO?7F M B 



HOLE NO. O H 1 5 ,di:part •,'.!.,vr ot mines south australia 

p ^ c u t t l e pa rvoavLOG OF DIAMOND DRILL HOLE 
„ . , , . „ . & D l t \ W A V SEC! ION 1SG>Q HIJNPREO Y A T M J k A N D E L Swuoce ISt'-SO. m 

CO.OI--DINAM.S 6 [2%\ . M U N M O ' E L G'Mut . \%l,?-<0 m 
I.OCA'I ION T O P QfT 1.EFT ABUTMENT ANGLE IRO/.\ HOKIZ €>5 DIRECTION 290°GM Dcum . AHO. . 

n SC MI>1 !0;-. O ' c to in 

(?) _ ' 0 ; CO'E 
vni^Gi ' i sizr 

riR o : 
(b ; •fpacil'RC 

D[n1H 1.0G I IOC 
2 10 SO 200 

b l k U C U H H S 
J O ' - I S . '-'i . . 

L' r • , C.OCI .c l- i^ 
- |U < O I 

• 
IC. IQOI 

v.-.MLR rrs 
Pt'CSSbfl ^ 

ICS IS LUC'IOf.* I I 

Sh&le. (&ft(y) p&fe. 
pd./<z br~ow~> w/ierg 
/V-o/o S j ' d / n e o ' ( S W - M v v ) 

C L 

SH&ly cfolomi^cz. | M) ~ -/- C-AA77 qr-<z,y to . cvsle, hr-ovvr~>. CHW-MWJ A 

1 

1 Possrb/<z shaar- zo^as 2 ct-r>. 
! ~ to A><zc/cfSr?o Oa-/O°fo core dy/'S Cimonrfa. c o d ^ 4 t f w / / ! ' ! C / » y 
ga/vA/een 2 2 5 0 £ Z * TO • • uno-^n svbpar-d-
la.! (<• 
c.o&t<zc/ 

fimor>ita. 

E O-H Z5M. 

I | ^f-AOtur-aS S<-/£>fo _te<Z.dcJr'ng 0-/0° 

S O l o ' a ' o ^ l e n g t h o f c u r e in , « 

FF.Ar. r u P T L O G 

2 10 S3 200 Nnlurul froclureft p*.'' metre of f ' C 

cO 10 2 0 S F.gi..«il«r.i le.ngl'i ct" iorv. in cm 
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1 : 1 
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ROCK SUI iS lA '- iC i 
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DRILL . 
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finish e M > y l y r a 
sum 2,. 
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