
23rd December, 1938 

t.qqroJlANOOJ( 1 

iJamin,tlon ot HYdro-Eleotr1c Workn. Tarraleth 

e desire to report that we have toC.'ber made 
brief inspections of certain geolog1cal tea.ure • . which 
may be ot 1mportance In relation to the operations oonneoted 
with oonstruction and maintenance of the HYdro~Eleotpia 
works at Tarraleah. I 

After careful consideration and. d1sousaion ot · our 
observations w~ _believe that the following faots oan be 
established with rea.ona le oertainty. 

(1) The proposed alte for the dam across the 
Derwent River at Butler's Gorce 1. as nearly ideal a8 le 
pOBsl le to oonceive. 

(2) e have examined the outcrops on both sides 
ot the rlvU' .. t'ul:lT .. the UJ118 at our dlapoaal woUld 
permIt and are satisfied that the diaba.e 1e massive and 
solid and that there are no major struotural weaknesse. 
present whioh oan adversely affect the stability of the 
dam. 

(3) The diaD8se is, as alw87s, considerably jointed 
8t the surface, but not more than is normal 1n mass ive 
igneous rocks generally. 

Naturally, the .o~t intensely jointed port10ns will 
be removed in ~xcavati~ the foundations tor the ~ 

It 6mst be expected that jointing will per.i.' 
to depths of SOOl'es of feet, in fact, to any depth WIIioh 
can be visulised as capable of being attained econnmioall1 
in the exoavation of foundations. Such widely spaced narrow 
joint fl.surea In no W87 condemn the rook foundations for 
even the moat exacting oonditions. The rook mas ••• are .0 
effeotive17 bound together that they m&J be ::Iear4ed a. mas.lve. 
Such jointing does not prosent the objection feature. ot 
gneissio etruoture, sohistosity, shearing or stratification. 

(4) Nowhere within the sector ~.ted as the .1te 
for the dam is there any traoe in the outcrops of very closelY 
set jointing 11kely to introduoe an element ot ~akness. 

We have observed zones of euoh close17 spaoed joints 
in several plao •• in the distriot, e.g. on the lett bank ot 
the .l'ftJlt 200 er 300 yard. down-stream from the dam-.ite" 
in the quarry near the intake and in the out above the power 
house. We believe that no euoh tlaw exists at the dam site. 



(5) While we have not had time to examine 
exhaustively the whole of the corea produced by diamond 
drilliIlg we have examined oaref'ully those whioh are known 
to the Constructional Engineer to exhibit any abno~ities 
of even a minor n ture. 

(6) A general charaoteristic of all the cores is 
that at moderate depths all joint fissures appear to be 
tilled with oalcite. This mo~e or less effeotively seals 
the craCKS ana almost or entirely prevente circul tion of 
water through them. This feature suggests that the formation 
as a whole. is satiafactorily impervious. 

Mostly the oaloite veins are only a small fraotion 
of an inch in width. The largest encountered in drilling 
appears to be aame tour inches in width. 

(7) In tho corea of No.9 and No.12 borea,1t was 
pointed out to us that narrow linee of oxidation were encount­
ered in drilling at depths approximately to 70 feet. We 
understand that drl111~ ciroulation we lost when the.e 
open oraoka were encountered, but recovered a little deeper. 

We int rpret this phenomenon as being due to looal 
solution of the oalcite f1ll1ng ot a joint plane by deaoen4ing 
meteoric water. It i. practically certain that suoh an e~~eot 
will never extend b low river level. A few suoh oraok. muat 
be antio! ted. They may cause extre~e11 small and 1nsignitio~t 
seepages unless closed by natural silting or by grouting. Wo 
serious trouble trom this cause need be antioipated. 

(8) We have indicated to the Resident Eng1neer the 
po1nts on the banks hich we consider offer th most favour­
able Pur,ll leplog1cll oonditions for dam foundatlona. A. a 
result 0 our inepection ot the west bank on 17th December 
we are inolined to advise that the wall be built a little 
higher upstream than the point suggestel by U8 to Messr •• 
Nicholl and nowht~ee on the 16th. e oonsider that the 
tinal selection should e made eo as to place the most maaaiVe 
and continuous submerged rook bar 3ust down.-st.ream trom the 
toe ot the wall. 

(9) e conBider that it is unnece8aary 
multiply the nwabe1' of diamond dr1ll holea 8Unk. 
are drilled should be selected so as effectively 
solidity of the foundations ot the dam itself. 

greatly to 
Suoh as 

to insure 

(10) We desire to point out that no reaaonable amount 
of drilling Oan oomplwtelr elioinate the bare possibility 
ot existenoe of a joint tissure larger and more open than the 
reet. ores might be aunk within a tell' teet ot one another 
on OPPOSite sides of suob a orack without enoountering it. 
As stated above, however, we cons1der that the miafortune of 
dis.overing aD¥thing of the nature of a aerioUB flaw i. .0 
remote as to be beyond the normal range of probabilities. 

(11) We have examined carefully the geological 
features revealed in the outting made to oarry the pipe line. 
from the c!'est of tho bill near "The Chalet" to the Power 
House on the bank of the .ive River, with a v1ew to .ugge.tins 
methode ot !'eduoing the risk of land.lips whioh might endanger 
the pipe line or power house. 

'\'Ie are generally in agreement with the suggestions 
made by Mr. G. Fred Jakins in his report of 19th July, 19.38. 



(12) ,e find, however, that the nature of the 
geolo87 is somewhat d1ffere.nt from that suggested by him, 
and this introduces slight modification in the conclu8ions 
arrived at. 

The whole of the rocks a ove the level of Anchor 
T consist not of diabase as indicated by him but of Tertiary 
basalts torming approximately horizontal lava tlow.. Our 
examination has not bee~sufric~ently detailed to enable us 
to prepare a detai ed geolog1.~al sect10n of these lava floW8. 

It appears, however, that Bach of the low clit~ 
escarpments Visible on the face of the hill is caused by a 
hard band in the baaalt series. In the outting, at such 
pOints, so11d asa t outcrops. 

(13) Between these so id outorops the surtaoe 
material ls a mixture of basalt boulders and soi There 
is a strong suggestion that inor lands11ps have played a 
part in produoing the existing topography of the valley sides. 

~e oonsider that the presence ot these "bar~'ot 
basalt makes for the gen ral staDillty of the hill slope. 

(14) Minor andslip movements of dimensions sutf­
ioent seriously to endanger the stability of the pipe line 
are not impossibLe and should be guarded against. Suggest­
ions for tfecting t is are given elow. 

(15) The lower part of the ill, from Anchor T 
dowu.arda oonaists of diabase, whioh, though massive, is 
conaidera~ly jolnted at the surface. The char~cteristios 
of this formation are suoh as to suggest that major earth 
movement in the lower hill slopes is extremely unlike17. 
It 1s just oonoeiYable that some quite improbable oombin­
ation of st.uotura factors may be present which oould lead 
to such movement but no amount of investigations oould attain 
certainty in suoh a matter. 

(16) The oveaying basalt rests on the denuded 
surface of the aub- jaoent diabase at Anchor T, and, owing 
to th superior porosity of the basalts there is a nota_le 
amount of sUb-surf aoe water discharged at this point. The 
distubbance of equilibrium resulting from the oonstruotion 
of the outting has led to orne subsidence and s11ppage at 
this critical point. 

To reotify this a traverse drain has been placed 
across t e cutti at this point, and carried some distanoe 
beyond the northern wall of the cutting. While this has 
etfected some imporvement of the oonditions we are of the 
opinion that precautions are required at this point. 

(17) ~ suggest that t he trenoh across the ~\tting 
be d epened to 20 feet and that a short tunnel be driven 
under tue ouennel of tne small gully there . This tunnel 
shou d e just along enough to drain effeotively the slopes 
forminl the head of this gully. Probab~T a length of 100 
feet would uffice. 

(18) If 1n the const~uction ot the drain and 
tunnel sugg sted in (17) the surface of solld diabase is 
encountered at a depth Ie than 20 feet, t oe excavations 
need not be carried 0 deep aa 20 feet. 

(19) In the north wall of the cutting, just 
abreast of Anohor U there is a shear zone in the diabaae 
within which are developed thIn, nearly vertical, quartz veins, 
This forms a marked zone of weakness and gives rise to a 
considerable peroolation of water. 



e consider it desirable to drain this water 
away e fcctively to a depth of at least 5 feet below the 
bottom of the cutting, and suggest that this be done by 
means of a daain so graded at the bottom as to discharge 
under the pipe line and above (up-hill) from the foundat ions 
of Anchor U. 

(29) e have examined the small lanlls ips to the 
north of the pipe line opposite this point. lile they are 
certainly due to slippage of a thin layer of soil on a super­
saturated surfaoe of subsoil, and while similar slips may 
recur we see no immediate reason for anticipating any major 
landslips at this point, and are unable to suggest effeotive 
remedial measures. 

(21) Much more serious we consider the menace 
from the fall of individual boulders which are thickly 
scattered over the s:kpe and parti&lly embedded in the soil. 

With the power hou e situated as it i. at the foot 
of so steep a dec ivity, more or leas funnel-shaped the 
possibility of eeriouG damage by a falling boulder of even 
mouerate duaensions must be admitted. 

~ do not believe that the danger depends on 
drainage faotors nor thatit oan be minimised by artlficial 
control of sub-surface drainage. 

We oul~ venture to suggest that though the method 
would not give immediate immumity, the close planting of 
the slope with trees such as pines would, in Q short time 
afford a very real protection. Even lf a falling boulder 
were not oompletely arreated by such a tackett, its velo.ity 
wou~d be so considerably checked as to reduce appreciably 
the extent of the damage it could do to the buidlings and 
their contents. 
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