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| ' Ho fleld work was cari'ied out during the period ander
'- -review. A geopbysiml report discussing the excavation ehamcten- o
1stics of the sed:l.men‘ba was received from the M,L.C. during this
o pariod, a ‘copy of the geophysical report is attached,

No laberatory rasults are yet to hand frcm eit.her the
Victorian_ceuntxy Roads Board or the Australian Road Research
W* | |

In arder to evaluate the sxcavation eharacteristics of
the aedimenta overlylng the Taamanite horizon a limited seiamic
survey was carried out later 4n Septmber, 1975, near Sagger's Hill
and the Gollath Mine, 4 report covering this work was subuitted

%o the Hineral Indust.ry Oonaultant late 1n October. Endeavour Cil
Company's censultant receivad the raport in the t'.hird weelk of
December. ‘
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T A copy of the geophysical report received from the
I : Geotechnical Engineer is attached.
Briei‘ly the report states that using a four layer interw
1 pretation the rocks in the vicinity of the Goliath liine ave
| weathered down to & depth of approximtely 1 meters after whlch
l _ | - the rock would nced to be blested before excavation.
l . Using the sane intarpretation as above the rocks west :
- of Sagger'a i1l indieates that blasting before excavation wculd
l | ‘ne necessa.ry below a depth of 8 meters.,
B | SoST ESTIUATES: |
o 'Salanesandwages O $200.00
I - Gommund cations | § 23,00
l $225,00
’ f e ——— .
l - 24th January, 1976
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October 24, 1975

Fred L. Hunt,
396 St. Helena Road, '
ELTHAM NORTH, VIC., 3095

ATTENTION: Mr. Fred Hunt

Dear Sir,

EXCAVATION.CHARACTERTSTICS

LATROBE; TASMANIA.

~ Golder Associates were requesfed to carry out an investi-
gation of subsurface rippability, in particular. thé depth at which .
blasting becomes necessary. This would assist in assess1ng the fea51b-
~ility of an open cut mining operat1on near Latrobe Tasman1a A '
"Tasmanite" horizon, enclosed in Permian sed1mentary rocks, has been
previously mined by underground methods and the materials extracted
then treated to produce a range of petroleum products. In any assess-
ment of a proposed open-cut, it is necessary td have some understand1ng _'
“of the likely excavation characteriétics_of overburden, In this investi-
_ gation,ﬁeismiC'refraction'tréverses were used to provide a relatively
inexpensive and rapid method of obtaining this understanding.

-GEOLOGY

R A N AN I AN D IS T BN R B TR B e

The area uﬁder investigation consists of necar horizontal
'sedimentary rocks of Permian age. The predominant rock-type is that of
mudstane, which is in places sandy and it {s in these mUdstones that the

QOLDER. ASSOCIATEG PTY. LTC., 468 MALVERN ROAD, PRAHRAN (MELBOURNE) \HG a1, AUSTHALM

: - TELEPHONE 51 5835, TELEX AA 33616, CABLE GOLDEHMELB
' MELBOURNE @ SYONEY # BRISBANE ® VANCOUVER ¢ TORONTO & SEATTLE ® BDSTQN ® LONDON (5 j
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- "Tasmanite" horizon is enclosed. These roéks have been stepnfau1ted_over

fe?ative1y short- distances with apparent;vertica1 dispTacement of the order
of several metres. The Permian rocks have been intruded by dolerite sills
and dykes, and -in places dp1erite may overly the sediments.

SEISMIC DATA AND RIPPABILITY

~ Seismic velocity is a function of both the strength and density
of the subsurface materials. These parameters are in turn related to the
weathering characteristics and to discontinuities of the rocks. These:
discontinuities include bedding planes, joints and faults. To accurately
assess rippability it is necessary to have some knowledge of these features
from boreholes. However, experience in similar geological environments
enables assessment of likely excavationrcharacteristiés to bé'made;-.'

Generally, material with seismic velocities of 1éss than 1000 metres

per second can be excavated by scrapers or by bulldozer blade. In the range

from 1000 metres per second to 1700 metres per second, a D8 Bulldozer with

 single hydfau]ic,tyne and in good mechanical condition can éffective1y'rip_

such material. Between 1700 metres per second and 2000 metres per second,
orientation and spacing of joints plays an important role in determining

_ whether or not the material can be ripped. It fs within this range that

- accessory b1a$ting may be required prior to ripping. Without core samp]es'

~ for examination it is not possibie to be certain of ripping 1imits within this
f‘range.__For seismic velocities in excess of 2000 metres per second, it is

- normal for heavy blasting:to be required prior to excavation of materja1s._

FIELD PROGRAMME .

Field work was carried out on September 29, 1975, under the direction
of Mr. fred L. Hunt, consultant to Endeavour 0il Co. N,L.‘ ‘The ‘investigation
was performed by one of our geologists and a technitian'using a Bison 1570B
Signal Enhancemeﬁt Seismograph. A total of 10 seismic traverses, each of

. 60 metres Tength, was run in the areas indicated on Figure. 1. In the area
‘west of Sagger's_HiT1-traverses were fun adjacent to rotary percussion bore-

holes to assist in correlation of seismic data. SUmmafy'boreIogs from

.
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Endeavour 0i1 Co. N.L. drilling programme have been.incTuded as Figure 3.

\'DISCUSSION OF SEISMIC® RESULTS

Results have been presented in a tabu1ar form (Figure 2) and a
sample prof11e for traverse 9 has been included (F1gure 4). Analyses of
seismic data from Latrobe indicate the probable existence of four seismic
1ayers Consideration of known geological conditions and experience
elsewhere suggests that a complete weathering profile may be developed;
ranging from extremely weathered to fresh rock. However, the relative

_thicknesses of each weathering zone may vary depend1ng on the discontinuities,
compos1t1on and texture of the parent rock. A major prob]em facing seismic

traversing in such circumstances is that due to relative thicknesses and
seismic velocities of adjacent layers, the signal from an 1ntermed1ate layer
is overtaken by that from a deeper, higher velocity Tayer so that signals -
from the intermediate 1ayer never appear on the seismic waveform as a first’
arrival.  If it is known to be present-it can be inserted 1nto the analysis
perm1tt1ng depths belng ca]cu]ated with an accuracy of + 10%

This situation'is indicated on several traverses where velocities
of the order of 1100 metres per second and 1600 metres per second were
detected at oppos1te ends of traverse. Adgacent traverses then detect
either 1100 metres per second or 1600 metres per second, but not both. In
the results allowance has been made for the hidden intermediate layers as '
data from boring appears to confirm the existence of these 1ayers. However,
the a1ternat1ve (and less 11ke1y) interpretation, based on no hidden layers,
gives a more conservative depth to rock requiring biastlng, and thzs is also
given in the results for sake of compTeteness. '

Examination'of the mouth of old workings and discussion with’
Fred Hunt indicates that the Tasmanite horizon is overlain by a very strong

" bed, wh1ch is Tikely to have a seismic velocity greater ‘than that of the

‘Tasmanite, When a layer has lower siesmic velocity than an overlying layer,

- the seismic wavefront is refracted towards the normal 1nstead of away, and
~ s0' no headwave is generated which may reg1ster on the seismic waveform. This

probiem is known as Seismic Ve10c1ty Inversion and it is because of this that
the Tasmanite horizon may not be detected by seismic refraction techniques. f
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Seismic traverses were run at two areas: adjacent to Mersey

-R1ver, and west of Saggers Hill. The Seismic results are consistent for
- .each area, but differ from one area to the other.

Mersey Rfver

A tota1 of seven traverses was run, six of these are over the old’

workings and one is on the oppos1te bank near former retorts associated

w1th the old workings.

. -Analyses indicate the depth to rock requiring blasting prior to
excavation to be approximately 11 metres for a four-layer interpretafion,
whilst for the alternative three-layer interpretation approximately 8 metres
is indicated. It is also pessible that some overlying material with a
ve10c1ty between 1700 metres per second and 2000 metres per second may requ1re
accessory: b]ast1ng prior to r1pp1ng

 MWest of Sagger's Hi11

Traverses were run adjaéent to rotary'percussion boreho!es'to assist
in establishing a corre1at1on between seismic results and actual field
conditions.

A four-iayer'1nterpretatiun indicates an'average'of 8 metres depth

~ to rock requiring heavy blasting and the three-Tayer system indicates 7 metres.

Once again material with seismic velocities between 1700 metres per second to

~ 2000 metres per second may require accessory blasting prior to ripping.

Although there is little difference in indicated depths it is
fe]t, as previously'exp1a1ned that a four—1ayer system is the more 31ke1y
of the two. : S

' CONCLUSIONS

For seismic data, upon which any rippability study is to be based,
it is imperative that all possible interpretations be examined and, if more

than one poss1b111ty exists, eachshould be considered in re1at1on to past

OOLDER ABSOCIATES
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experiencd and known geological conditions. Discussion has centred on the

existence of two possibilities: the four-layer case and an alternative three-

layer interpretatfon. It has been explained that a fouru]ayer'interpretation-

1s'considefed more 1ikely. Resulis from the four-layer interpretation '

indicate depths to rock requiring heavy blasting prior to excavation of

~ approximately 11 metres'adjacént to the Mersey River, and approximately

8 metres west of Sagger's Hill. Thefe is also a zone with velocities between

1700 and 2000 metres per second which may require accessory blasting prior

to ripping. The three-layer interpretation indicates depths of 8 metres and
- 7 metres in the respective areas.

If the economics of the proposed mining operation are'considerab]y
~affected by the variation in depth to rock requiring blasting arising from
the two interpretations, then a fully cored and accurately logged borehole
wou}d be necessary to resotve the problem. ' ' '

any questions p1ease do not hesitate to contact us.

Yours faithfully, :
GOLDER "ASSOCIATES PTY. LTD
per:

WAP:IMG:sjb - - o Warren A. Peck

The fo110wing figures have been included as:pért of this fepbrt:

~-Site Plan
Seismic Results
‘Summary Borelogs
Sample Profile.

Figure
Figure
Figure
Figure

N T I

-
Il ' - We trust this letter c]ear]y details our f1nd1ngs.- If you have -

GOLDER .AEEI:IGIM ES
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| o o | FIGURE 2 -
 ADJACENT TO MERSEY RIVER
TAVERSE || LAYER 1 . LAYER 2 LAYER 3 LAYER 4 ALTERNATIVE
- DEPTH O
No. VELOCITY | DEPTH TO | VELOCITY | DEPTH T0 | VELOCITY | DEPTH T0 | VELOCITY | 1(aYiR 4
1 W] osi0 | 201 1090 5.53 1650 | 12.93 2720 9.51
' E- | 410 0.72 |- 10%0 3.32 | 1650 11.46 2720 - 9.72
2 W | 9 1.84 1020 7.2 | 1620 12.36 2760 8.58
' E 370 2.18 1020 4.34 1620 10.84 2760 ~ 6.58
3. s 360 1.44 | 1000 - | 2.6 | 1730 | 9.90 350 9.01
' N 360 2,00 | 1000 369 1730 | 10.97 | 3150 9.78
a s 340 2.27 | 7190 7.40- 1600 | 13.04 2720 | 9.69
340 1.16 790 5.33 1600 0.49 | 2720 | - 7.8
5 s | - 380 1.74 800 . | 6.48 1820 11,48 3280 | &.3:
380 178 | 800 6.74 | 1820 14.54 3280 | 6.7
6 s 380 1.2 880 5.57 1600 | 10.97 2540 6.83
' 1N 30 | 2.3 880 | 5.39 1600 8.03 2540 | 6.17
7 fs 350 2.93 | 1180 6.17 1660 13.37 3240 10.35
' N 350 2.63 1180 6.20 1660 12.36 3240 " 6.98
WEST OF SAGGER'S HILL
8 N s - | ez | 3.65 1890 10,55 2500 | 9.38
(gorte 29) | s | ams | 174 1270 3.45 1890 | 8.8 2590 6.89
9 N 350 1.26 880 - | 3,01 - 1780 7.71 2890 §.47
(BORING 30) | § 3 | 1.36 880 3.51 1780 | 7.83 2890 6.3
W N 340 2.60 840 | 6.34 1600 | 10.21 | 2300 782 |
(BORING 31) | s 340 228 | 840 | s | 1600 7.3 2300 5.80

. GOLDER ASSOCIATES *
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|  SUMMARY BORELOGS | Fieure 3

DEPTH |

(feet) . . (metres)

Boring 29

C1éy_ o' to’6'  (1.83)

_ - soft blue grey Sandy Mudstone 6' to 22' - (6.71)
rel hard blue grey Sandy & Pebbly Mudstone 22" to 23'3" - (7.09)

011 Shale 23'3"to 28" (8.54)

: hard b1ue grey;Sandy Mudstone 28' to —

‘?“Illl-flIl'fe1llltffllllk-llll—~4lllr——llll—~—IlIFCKqllll—*-llll-f—Illl”ﬂfllllkﬂﬂllll~

" Boring 30
Clay 0 to 5 (1.52)
soft blue grey Mudstone 5" to26 . (7.93)
rel.hard blue grey Mudstone 26’ to 27'1" - (8.26)
- 0i1 Shale . 27'1"to 30'9" (9.38)
' hard blue grey Mudstone =  30'9"to — - -
‘ Boring 31
:;“soft:b1ue grey Mudstone -~ 0' to 54' (16.46)
- hard blue grey Sandy Mudstone 54 ~to 74' . (22.56)

GOLDER ASBOCIATES
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