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ABSTRACT 

A deep-seated landslide has developed at Rosetta, a suburb to the north of Hobart. Currently some thirty-one 
properties are directly affected by the landslide, with five houses demolished as a result of severe structural 
damage associated with the movement. The landslide is occurring on a 10' slope underlain by Tertiary 
sediments. Movement is gradual, with an overall rate of about 1.5 mm/week. Groundwater appears to be a 
major driving force; a horizontal drainage pilot study has been implemented to assess the effectiveness of 
drainage as a possible stabilisation technique. A landslide risk assessment map has been produced delineating 
'A' and 'B' landslip zones to be recommended for proclamation under the Tasmanian Local Government 
Act. 
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INTRODUCTION 

The Division of Mines and Mineral Resowces was initially 
engaged in March 1990 by an independent loss assessor, 
and subsequently by the Glenorchy City Council, to 
examine and report on the cause of the structural damage 
sustained by several properties in the Hone Road-Officer 
Street area of Rosetta (fig. 1). This resulted in an interim 
report by the Division in May 1990 (WELDON, B. D. 1990. 
Interim report on a landslide at Hone Road, Rosetta. Rep. 
Div. Mines Miner. Resour. Tasm. 1990/29) which 
concluded that the damage was considered to be associated 
with landslide movement and recommended further 
investigations. 

A second phase of the investigation followed immediately. 
This study further defined the nature and characteristics of 
the materials and groundwater conditions within the 
landslide mass, and discussed remedial stabilisation 
options (WELDON, B. D. 1990. Investigation of a landslide, 
Hone Road - Officer Street, Rosetta. Rep. Div. Mines 
Miner. Resour. Tasm. 1990/20). 

The major objectives of current investigation were: 

to gain a better understanding of the geology, 
geometry and hydrological conditions associated with 
the landslide for the subsequent consideration of 
appropriate remedial measures 

to identify the extent of similar geological conditions 
in the area 

to assess the potential for instability of a designated 
area adjacent to the landslide 

to produce a risk assessment map of that area 
delineating landslip ' A' and 'B' Zones to be 
recommended for proclamation under Section 431A 
of the Tasmanian Local Government Act (1962). 

The investigation involved detailed geological and slope 
mapping, drilling, monitoring of landslide movements, 
collection of hydrological data, and laboratory testing and 
analysis. 

Figure 1. Location of landslide area, Rosetta 
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GEOLOGICAL SETTING 

S/'&1-

I 
The 1:50 000 geological atlas map of the Hobart area 
(Leaman, 1972) depicts the area under discussion at 
Rosetta as a complex series of faulted blocks of Jurassic 
dolerite, Permian and Triassic age sediments in 
juxtaposition against each other. While some of the 
boundaries and major faults remain essentially unaltered, 
the detailed 1:5 000 scale mapping carried out for this 
investigation, in conjunction with the results of the drilling 
programme, suggests a somewhat different geological 
setting for this area. The distribution of the major rock 
types is shown in Figure 2. No attempt has been made to 
differentiate between units within the Permian or Triassic 
sequences. 

Permian Sediments 

The oldest rocks in the area are Pennian age sediments 
which occur as a fault block to the south of the landslide. 
They are typically grey siltstone, although pebble 
sandstone units were observed. They have well developed 
jointing and have a regional dip in this area of 30'-40' to 
the northeast. Leaman (1972) considered these sediments 
to be part of the Femtree and Malbina Fonnations. 

Triassic Sediments 

The Triassic age sediments are exposed to the north and 
east of the landslide area. They typically exhibit a lithology 
varying from quartz-rich through to feldspathic and lithic 
sandstone, 10 carbonaceous shale beds. Tbey are generally 
well beddedand have an uncharacteristic steep regional dip 
of between 30' and 60' 10 the SSE. 

Jurassic Dolerite 

An intrusive Jurassic age dolerite body is a prominent 
feature in the area. It is generally medium grained and is 
typically variably weathered from fresh 10 extremely 
weathered over short lateral and vertical distances. Jointing 
is likewise highly variable. both in attitude and spacing 
(from 1{}-20 mm 10 in excess of 0.5 m or so). Calcareous 
veining associated with hydrothennal fluids is a common 
feature. 

Tertiary Deposits 

The materials mapped as Tertiary deposits, and in which 
the Hone Road-Officer Street landslide has developed, are 
considered to have accumulated along fault scarps 
associated with the fonnation of the Derwent Graben 
during the early Tertiary period. These deposits consist 
largely of cobbles and houlders of Pennian. Triassic and 
Jurassic age rock in a matrix of clay, silt, sand and gravel 
derived from the parent rock. Overall, the deposits are 
similar in appearance 10 a conglomerate. Drilling has 
shown these deposits 10 be in excess of 64 m thick, 
although the IOtai thickness is unknown. Palynology has 
indicated an age within the Tertiary of ~Iy Eocene. 

The variable nature and haphazard distribution of the 
materials suggests a complex erosional and depositional 
history. Tbe source materials are considered 10 have been 
proximal and to have been derived from uplifted fault 
blocks, and accumulated in a localised, possibly closed, 
trough. 

Material derived from Triassic age rocks is present 
throughout the Tertiary deposits, with Jurassic age dolerite 
occurring sporadically. Material derived from Permian age 
sediments has only been encountered within the landslide 
mass, and overlies materials derived dominantly from 
Triassic age sediments. This apparent stratigraphic 
anomaly has been observed both in drill core and in surface 
mapping. For example the large oulCrop of Pennian 
siitslOne seen on the vacant lot situated at 29 Crosby Road 
was initially considered as probable in situ parent bedrock; 
the bedding has a northeast dip component common to the 
Permian sediments in the region. However the 
investigation has shown the oUlCrop 10 be underlain by 
materials derived from Triassic age sediments which crop 
out at about street level. 

It is possible that some of the material derived from 
Triassic age rocks may have originated from the fault block 
to the south of Hone Road. As faulting continued during 
formation of the Derwent Graben, the Triassic rocks would 
have been progressively stripped off, finally exposing the 
Permian rocks along the fault scarp. These subsequently 
became the source for later deposition during the Tertiary 
period. This is one possible mechanism to explain the 
stratigraphic inversion of materials derived from the 
Pennian overlying younger materials derived from the 
Triassic. 

Materials to the south of Marys Hope Road are mapped as 
Tertiary deposits because of the similarities with those 
materials derived from Triassic sediments observed at the 
western end of Officer Street Subsurface investigations 
are necessary to confirm the existence and extent of these 
deposits. 

Faulting 

Faulting in the area is possibly far more complex than 
indicated on the geological map (fig. 2). The major 
NNW-trending fault which places the Permian sequence 
up against the Tertiary deposits is of prime interest with 
respect to this investigation. The fault wne is seen exposed 
in the cutting along the boundary between numbers 17 and 
19 Hone Road; intense shearing is apparent over a width 
of about 10 metres. The Permian mudstone-siltstone 
materials are typically highly fractured and brecciated. 
Borehole 18, situated off Taylor Court, intersected 
brecciated material considered to be associated with this 
fault. 

6 REPORT 1991120 



1 

1 
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~----------------------------~I GEOMORPHOLOGY _ 

The effect of erosion is to subdue original 
geomorphological features such as those resulting from 
landslides. This effect must be considered when 
confidently assessing the geomorphological history of an 
area. Subduedfossillandslide features are possibly evident 
in the study area 

Slope Classes 

The area has been slope classed at intervals of 5- ahove a 
baseline figure of 10'; the resultant map is presented as 
Figure 3. The NW-trending ridge between Marys Hope 
Road and Crosby Road is a prominent topographic feature. 

Those areas on either side of the ridge which are underlain 
by Tertiary deposits have moderate slopes of 10-20' , 
however slopes are locally steeper in the 
amphitheatre-shaped feature to the south of Nathan Court 
The relatively flat slope segment coinciding with the active 
landslide area is an apparent anomaly. 

The SW face of the ridge underlain by Permian age 
sediments is noticeably steeper, with slope segments 
commonly berween 15-25'. 

Aerial Photograph Interpretation 

Several sets of aerial photographs, dating back to 1946, 
were examined in an attempt to identify areas of previous 
landslide activity. More specifically they were examined 
to eslablish if the current Hone Road-Officer Street 
landslide is are-activated fossil landslide feature. 

The interpretation suggests that the slopes on the SW face 
of the ridge, underlain by Permian sediments, do not appear 
to have a history of significant landslide activity. However 
surficial movement associated with the shallow soils 
developed on these Permian sediments may have occurred. 
The Permian sediments have a dip component to the NE 
which is into the slope. This accounts for the generally 
stable nature of this slope segment despite its steepness. 

A study of the aerial photographs of the slopes on the NE 
face of the ridge, extending from Taylor tltrough to Nathan 
Court, identified three areas with possible fossil landslide 
features. 

A large amphitheatre-shaped feature is evident at the 
southern end of Nathan Court The general arcuate form is 
similar to the head scarp region of a fossil landslide or 
debris flow. Another smaller feature occurs on the steep 
slope segment on the SE end of the ridge ahove the upper 
cul-de-sac offTaylorCourt. It is stressed that these features 
may only be possible sites of fossil landslide activity and 
there is inconclusive evidence to make a more definite 
interpretation. 

With respect to the current Hone Road landslide area, 
examination of the pre-subdivision development aerial 
photographs indicates features, nolably in the headscarp 
and along the flanks and specifically the left flank, that 
could be associated with a fossil landslide. However, they 
could also be naturally occurring features associated with 
the drainage system developed on the slope and controlled 
by the underlying geology. 

In summary, it is often only with the benefit of hindsight 
that one may be encouraged to interpret cerlain 
geomorphological features in order to comply with a 
perceived model. 

ROSETTA LANDSLIDE 

SLOPE CLASSES 
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Figure 3 

Slope class map, Rosetta Landslide 
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Figure 3 

Slope class map. Rosetta landslide 
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~-------------L-A-N-D-S-LI-D-E-G-E-O-LO-G-V--------------~I 

The extensive drilling programme has confIrmed the 
opinions expressed from previous investigations that the 
landslide is occurring in Tertiary deposits. Furthermore, 
the distribution of materials encountered in all but three of 
the holes (BH 8, 9 and 24) showed there to be a varying 
thickness (up to 28 m) of materials derived from Permian 
age rocks overlying materials derived from younger 
Triassic and Jurassic age rocks. A possible mechanism for 

this reversal of materials in terms of geological age has 
already been discussed. 

An identifiable pre-Tertiary 'in-situ bedrock' sequence 
was not encountered during the investigation of the 
landslide, although boreholes were taken well below the 
apparent zone of failure. 

MATERIAL CHARACTERISTICS 

The Tertiary deposits consist of gravel to boulder -size rock 
fragments in a variable matrix of sand-silt-clay of medium 
to high plasticity. The drill core samples show clay-lined 
defects and slickensided surfaces. The latter were probably 
formed by shearing caused by differential compression and 
compaction during the deposition process. 

The overall strength characteristics of these deposits are 
governed by the properties of the low-strength matrix 
materials supporting the boulders. Strength parameters 
determined by direct shear testing of matrix materials 
produced <1>" values of 11-17' and C'r values of 2-4 kPa. 
Therange of values is not unexpected as the matrix strength 
is largely dependent on the proportions of sand, silt and 
clay contained in the material tested. 

X-ray diffraction analyses of the clay fraction from the 
matrix indicated a high percentage of montmorillonite in 
all samples. This clay mineral bas a high swelling capacity 
on moisture uptake, thereby softening and effectively 
reducing the shear strength. This consequently increases 
the potential for failure to occur. The results of the testing 
are contained in Appendix 1. 

In the majority of cored boreholes it was diffIcult to obtain 
sufficient sample of suitable material for strength 
determinations from a single interval. However 
low-strength clayey matrix materials or zones of weakness, 
such as clay-lined or slickensided defects, do occur 
throughout the Tertiary deposits, and are not just confmed 
to the landslide body. 

EVIDENCE OF MOVEMENT 

Evidence of movement at Hone Road has been most 
pronounced around the perimeter of the landslide, which 
is well-defIned by the structural damage caused to houses 
and distortion to roads and pavements. Tension cracks, 
developed in the headscarp in the vicinity of Hone Road, 
are of the order of 50-75 mm wide, with similar vertical 
displacements. A misalignment in the kerb and guttering 
can be seen where the flanks of the landslide cross OffIcer 
Street and Crosby Road. The distortion and displacement 
of concrete blocks, clearly evident in the embankment at 
the junction of Crosby Road and OffIcer Street, defInes part 
of the toe region. In total, the perimeter of the landslide 
directly cuts through nine houses, fIve of which have been 

deemed structurally unsound and subsequently 
demolished. 

In contrast, houses situated within the body of the landslide 
initially exhibited only minor structural damage, often 
consistent with that which would be anticipated under 
normal circumstances. Several of these houses are now 
beginning to show increasing signs of stress as movement 
continues and the body of the landslide becomes 
progressively disrupted. With further movement it is likely 
that tension cracks will eventually develop within the body 
of the landslide itself. 
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ICy, COT 
~----------------------------~I MONITORING OF MOVEMENT . 

Surface evidence 

A survey network was established between August 1990 
and February 1991 to monitor long·term lateral and 
vertical movements associated with the landslide. 

The survey utilises the existing road system, with survey 
lines generally extending well beyond the suspected area 
of movement (fig. 4); surveys have been conducted on a 
monthly basis. 

The survey results (Appendix 2) have more clearly defmed 
the area of active downslope movement. They have also 
indicated the average rate at which movement has been 
occurring over the period. 

Two survey lines at Hone Road and Officer Street have 
recorded considerable lateral movement. The Hone Road 
survey line passes across the headscarp of the landslide, 
while the Officer Street survey line records movement in 
the left flank and toe region. These areas exhibit different 
characteristics, and will therefore be discussed separately. 

Hone Road Survey Line 

This survey commenced in August 1990 and results show 
that the overall average rate of movement between 
chainage 60-141 m over the period to July 1991 has been 
about 1.5 mm per week (75~0 mm per year). The actual 
amount of movement varies from month to month, as does 
rainfall. This is clearly illustrated in Figure 5, which is a 
plot of cumulative rainfall and lateral movement of several 
stations on the survey line. 

The relationship between rainfall and landslide movement 
has been well documented elsewhere. With sufficient data, 
it is often possible to determine the rainfall conditions that 
are necessary for the onset of movement. However in the 
Rosetta situation there is abundant rainfall information but 
a relative paucity of landslide movement data (recorded on 
a monthly basis only). It is not known over what period in 
a particular month that movement was actually occurring, 
or at what rate. On the data available, there appears to be 
no positive correlation between rainfall events and rates of 
movement. 

Officer Street Survey Line 

Monitoring commenced in November 1990. Results have 
indicated that the landslide is moving downslope 
(northerly) between chainage 177-273 m at an average rate 
of about 1.2 mm/week (60-65mm/year) (fig. 6). This is 
slightly less than the recorded rates of lateral movement 
along Hone Road. The June and July survey results showed 
substantial increases (up to 25 mm) in downslope 

movement in several station readings. These movements 
coincide with the drilling undertaken for the horizontal 
drainage pilot study. 

Results also indicate an apparent upslope (southerly) 
relative movement in the survey line; from 2-3 mm at the 
western end of Officer Street (Ch 00 m) to W-12 mm 
outside 11 Officer Street (Ch 167 m). Monitoring is 
continuing to determine the significance of this apparent 
anomaly. 

A similar effect was also observed in the short survey line 
established on Crosby Road at the Officer Street junction. 
Chainages 00-35 m (SW end of survey line) have a relative 
downslope movement of up to 25 mm, consistent with the 
movements occurring within the body of the landslide, but 
Ch 40-79 m (NE end) have relative upslope movements 
(towards Officer Street) of up to 20 mm. 

Whilst there have been technical difficulties in measuring 
lateral movements on the Crosby Road-Sherwin Court 
survey line, only two or three stations in the vicinity of 
numbers 28 and 30 Crosby Road have shown any downhill 
trend since the line was established in February 1991. 

Finally, results from the Gunn Court survey line indicate 
that within the accuracy limits of the survey there has been 
no movement in relation to landslide activity. 

House damage 

A series of linear position sensors (transducers) was 
installed in three dwellings in Hone Road and one in 
Officer Street where structural damage resulting from the 
landslide was clearly evident. The sensors were placed 
across existing cracks in the walls and slabs of the 
dwellings to record progressive movement A relative, not 
an absolute movement, was measured. The sensors were 
linked up to a Unidata data logger, with readings taken at 
regular intervals. Both horizontal and vertical 
displacements were measured. 

The results, presented in Appendix 3, show rates of 
displacement varying from virtually no change up to about 
1.5 mm per week. This variation is not unexpected, and is 
largely dependent on the position of the sensor on the 
structure, and the relationship of the monitored defect to 
the landslide scarp movement. 

Subsurface evidence 

The vertical dimension (slip plane) of the landslide has also 
been determined at several points by observing the depth 
at which boreholes show signs of deformation. The results 
of monitoring are presented in Table 1. A simple system 

Table 1. Location of Slip Surface (from borehole deformation monitoring) 

Borehole 

Approximate depth to slip surface (m) 15.3 
Approximate RL of slip surface (m) 81.9 

2 

13.0 
89.4 
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13.5 
85.8 
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15.5 
79.4 
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82.8 
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was used, involving a rope with a 300 mm long concrete 
weight marginally smaller than the diameter of the 
borehole. These weights were lowered down from the 
surface to determine the top of the deformation zone. In 
some holes weights were placed at the bottom on 
completion of drilling; these could then be raised to where 
they became jammed if the borehole was constricted. 

-Yt 
There is insufficient evidence to indicate whether the b~ J f 0Lf­
movement is occurring on a low-angle discrete plane or 
within a broader zone of shearing. In conjunction with an 
examination of the drill core, the monitoring indicates that 
the slip plane or zone of deformation is of the order of 
13-15 m deep at the headscarp and in the body of the slide, 
and 5-7 m deep in the toe region along Officer Street. 

LANDSLIDE GEOMETRY 

The overall three-dimensional shape of the landslide is 
now relatively well defmed from surface evidence and 
monitoring. A plan showing the outline is presented as 
Figure 7. The two lines drawn along the toe region of the 
slide require explanation. The inner line, traversing Crosby 
Road, represents the currently measurable active region of 
the toe where movement has been positively identified by 
the regularly surveyed lines. The outer line, passing below 
Crosby Road, has been drawn where there are signs of 
stress to buildings (Nos. 28 and 34 Crosby Road) and 
misalignment in the kerb and guttering outside numbers 23 
and 24 Crosby Road. 

The Crosby Road-Sherwin Court survey line has not as yet 
indicated a definite long-term trend identifying movement, 
with the exception of two or three stations. However as 
discussed above, the indications are that the area is under 
stress and the rate of movement may be more consistent 
with a creep phenomenon. It is considered only a matter of 

time before additional movement associated with the outer 
line becomes evident. 

Figure 8 shows three sections through the landslide, 
indicating the relationship of the slip surface or 
deformation zone to the geology and groundwater 
conditions. Although there is a lack of direct information 
in some areas, the general characteristics of this landslide 
appear to consist of a relatively steep headscarp, with basal 
movement occurring on a low-angle shear plane. The third 
dimension will become progressively better defmed as 
monitoring continues. 

Fortunately the movement has been relatively slow to date. 
However the landslide is continuing to move and therefore 
new stresses will develop both within and adjacent to the 
actively moving body. This will, in time, modify the 
existing shape, with the possibility that the aereal 
dimensions will increase; to what extent is not known. 

HYDROLOGY 

An understanding of the hydrology of an area is considered 
an important aspect of any landslide investigation. 
Groundwater, or more specifically pore pressure, is 
probably the major driving mechanism causing the 
continued movement of the Hone Road-Officer Street 
landslide. Therefore, of particular interest is the interaction 
between such variables as water table changes, rainfall, 
rates of movement and groundwater chemistry. 

Rainfall 

It is not precisely known at what date movement actually 
commenced. In the period between December 1989 and 
January 1990, many residents in the Hone Road-Officer 
Street area reported that their dwellings were showing 
sigus of stress evident from structural damage. 

An examination of the Bureau of Meteorology rainfall 
records from the Glenorchy Reservoir station reveals that 
1989 was the driest year since 1961, with 578 mm of 
rainfall compared to the long-term average of 715 mm. 
However October 1989 was an exceptionally wet month, 
with 139 mm of rainfall recorded; this is well above (80%) 
the long-term average for October of 76 mm. Moreover, 
on only three other occasions over the past 15 years had 
the rainfall for any month exceeded the October 1989 
figure. 

The relationship between rainfall and slope instability is 
well documented in the literature. The above evidence 
suggests a possible correlation between the abnormally 
high rainfall in October 1989 and the onset of damage to 
several houses, which was reported some two months later. 
It is therefore possible that the October 1989 rains were the 
trigger which initiated the landslide. 

Since this major rainfall event in October 1989, the records 
show that there has been only one month of particularly 
high rainfall to the end of July 1991. This occurred in July 
1990 when there was 199 mm of precipitation, three times 
the long-term average for this month. Surveying of the 
landslide movement commenced a month later in August 
1990. In contrast to the periods of high rainfall, May 1991 
was the second driest month on record, with ouly 15 mm 
of rainfall. A rain gauge connected to a Unidata data logger 
was installed at the rear of 15 Hone Road. The results of 
monitoring are given Appendix 4. 

Seepages 

Seepages are a common feature in the area and have been 
reported by numerous residents over the period of the 
investigation. They appear to occur randomly and issue 
from both sides of the ridge from Taylor Court to beyond 
Sherwin Court. Some occur intermittently and are 
considered to be directly related to rainfall events. 
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A prominent seepage in the area occurs on the vacant lot 
situated at 29 Crosby Road. It appears to be a permanent 
feature, although variations in the volume of water issuing 
from the bank do occur. The seepage is close to the 
interface between the materials derived from the Permian 
age sediments and the underlying materials derived from 
the Triassic sediments. This seepage may therefore be the 
result of a variation in hydraulic characteristics between 
the materials. 

Groundwater Conditions 

Deep-seated failures are frequently driven primarily by a 
rise in pore pressure and corresponding piezometric level, 
often as a result of groundwater recharge following a 
significant rainfall event. 

Regular weekly monitoring of open standpipe piezometers 
installed in 24 bores drilled by the Division over the period 
of the investigation was conducted to determine the 
hydrological conditions of the area. The results of the 
monitoring are presented in the Appendix 5. 

A feature common to all but one bore (Hole 17) is the 
relatively static nature of the piezometric levels over the 
period of monitoring. Most of the bores exhibit only minor 
water level fluctuations of generally less than 0.5 metres. 
However the majority of bores appear to show a crude but 
direct relationship between piezometric level and rainfall 
(fig. 9). A direct relationship was established between 
water level fluctuations in Borehole 3 and barometric 
pressure variations, suggesting the existence of a confmed 
aquifer. 

The effect of the large water level fluctuations of up to 5 
m, observed in Borehole 17, is considered to be the direct 
consequence of rainfall events as clearly illustrated in 
Figure 10. There is a rapid response time and it is 
considered that the area in the region of the bore is basically 
behaving as a local recharge mound, and may therefore be 
a major source for the ingress of water into the landslide 
mass. Whether the fluctuations are responding entirely to 
'natural' infiltration of rainfall, or the bore is in part 
reflecting artificial recharge conditions from an additional 
source (runoff from surface drainage, leaking storm water 
drains etc.), is unknown. 

The recently completed pilot study of the horizontal 
drainage remedial works, supervised by the Glenorchy 
City Council, has demonstrated that groundwater levels 
can be significantly reduced within an area immediately 
adjacent to the installed drains. This is clearly shown by 
the fall in water levels in Boreholes 3 and 10 after 
completion of the pilot drainage study in June 1991 (fig. 
11). 

Thepotentiometric surface contour map (fig. 12) shows the 
conditions as at 22 July 1991. and reflects the effects of a 
recent rainfall period and the pilot drainage works. The 
most prominent feature of the contours is the flatter 
potentiometric gradient within the body of the landslide 
mass. The flattening is particularly pronounced in the 
western portion of the landslide. This is also the area of 
greatest damage to houses and services, and where the 
outline of the landslide body is most clearly defined on the 
ground. 

Ib/164 
The potential zone of influence resulting from these works 
is indicated by an indentation in the potentiometric 
contours. 

Permeability 

A series of falling head permeability tests carried out on 
severnl bores indicates that the hy~u1ic c~nductivity (K) 
of the materials varies between 10- and 10- cm/sec. These 
values are typically in the range expected for sand-silt-Clay 
mixtures which characteristically behave as low 
permeability materials. 

Groundwater Chemistry 

Major changes in water chemistry commonly occur as 
groundwater moves along its flow paths from recharge to 
discharge areas. These changes often result in an increase 
in groundwater salinity. Therefore analyses of the 
groundwater obtained from the numerous bores in the area 
may assist in defining such areas. 

Conductivity measurements of water extracted from the 
majority of the bores as at 18 July 1991 have been 
contoured and are presented in Figure 13. The results 
indicate a groundwater body with a wide range of 
conductivity values (salinity) occurring within a very 
localised area. The distribution and nature of materials in 
the area are known to be highly variable, and therefore the 
rates of groundwater movement and the salinities could 
also be expected to differ. 

Consistent features appear to be the low conductivity 
values behind the headscarp (370 IJ-S/cm), the slightly 
higher values in the head of the landslide along Hone Road 
(1360--1760 J.lS/cm), the highly variable readings within 
the body of the landslide (1570-10 700 IJ-S/cm), and the 
consistent values along Officer Street at the toe 
(4150-4600 IJ-S/cm). The relatively fresh nature of the 
water obtained from the bores behind the headscarp 
indicates that this is possibly a major local recharge area. 
The large variation in conductivity values from within the 
body of the landslide suggests a complex hydrological 
regime. 

Outflows from the horizontal drainage pilot works at the 
Crosby Road-Officer Street intersection have consistently 
shown high salinity levels of between 8 000-10 000 
J.lS/cm. With time, there has been a slight increase in 
conductivity values as the volume of groundwater issuing 
from the drains has decreased. The salinities associated 
with the horizontal drains are approximately double the 
values recorded in the vertical bores along Officer Street. 
It would therefore appear that there is a body of highly 
saline groundwater in the main body of the landslide to the 
south of Officer Street. 

Tertiary sediments in southeast Tasmania are well known 
for their high salinities. It is possible that the high 
conductivity values observed in several of the vertical 
boreholes and in the horizontal drains represent the 
background threshold values, or represent areas of 
impeded groundwater flow. The lower conductivity values 
may represent recharge flow paths or conduits originating 
from the area to the west of the landslide. 
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Table 2. 

Summary of pump test resuHs 

Borehole 
Drawdown Volume (litres) 24 hour 

No. Method Ratio recovery 
metres minutes contained extracted (m) 

6 bailed 5.5 10 18 21 1.17 3.2 

7 bailed 19.4 45 123 200 1.63 9.4 

7 puroped 10.2 105 65 145 2.23 4.5 

8 bailed 13.5 35 86 170 1.98 7 

8 puroped 8.1 70 51 90 1.76 4 

9 puroped 20 45 127 410 3.23 10 

10 puroped 10 45 64 70 1.09 9.4 

NOTES: 

1. Contained voluroe is the volume of water stored within the casing, assuming that the borehole has the same volume 
as the internal volume of the casing. 

2. The mtio of the volume of water 'extracted / volume of contained water provides a rough indicator of the efficiency of 
the bore as a water producer. A ratio of 1 indicates that the bore did not produce any additional formation water over 
the period of the test 
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Chemical analysis of samples from pump tests shows that 
the groundwater is basically either a sodium chloride or 
sodium bicarbonate type. Fluoride values vary between 0.4 
and 1.2 mg/L, whilst concentrations of rtitrate in the water 
were <10 mg/L. Analytical results are presented in 
Appendix 6. 

Further investigation is reqrtired to fully understand the 
groundwater chemistry of the area and its significance. 

Pump Testing 

Pump tests were carried out on five boreholes to assess the 
potential for dewatering the landslide as a stabilisation 
technique. Initially three holes were hand bailed and 
subsequently a venturi pomp was installed in four holes, 
two of which had been previously bailed. Practical 
difficulties were encountered in installing the pumps down 
the hole to the reqrtired depth, because of slight distortions 
in the casing caused either during the installation or by 
landslide movement. This reduced the effectiveness of the 

tests as the pump was unable, with the possible exception 
of Borehole 9, to fully penetrate the aquifer or to be placed 
at a srtilable depth where the water was entering the bore 
under pressure. Hence complete drawdown was not 
achievable and this may account for the relatively low 
volumes of water extracted. It is probable that higher yields 
would have resulted with deeper penetration of the aquifer. 

A summary of the results is presented in Table 2. In 
general, the vertical hole pump tests demonstrated that this 
technique can extract small but useful quantities of water. 
Only Borehole 9 sigrtificantly penetrated the aqrtifer; 410 
litres of water were extracted, which is an encouraging 
result for consideration of effective dewatering by vertical 
pumping. 

In summary, a compilation of all the groundwater data 
suggests a complex hydrological regime. It is intended to 
continue periodic monitoring of the piezometers, 
particularly following periods of substantial rainfall. 

KEY FACTORS ASSOCIATED WITH THE LANDSLIDE MOVEMENT 

The factors which influence the development of landslides 
are either 'natural', such as the interaction of geology, 
topography and climate, or due to human intervention. 

The geological conditions under which the Tertiary 
sediments at Rosetta were deposited have resulted in a 
variety of materials with different physical characteristics. 
It is this non-homogeneity of materials, and the occurrence 
of weaker zones (such as matrix materials), that make these 
Tertiary sediments susceptible to landsliding. 

A landslide can rarely be atrributed to a single factor; there 
is often a chain of inter-related factors, all of which may 
contribute to failure. The factor that rurally instigates 
failure is referred to as the triggering mechartism but it 
alone cannot be regarded as the only cause, it is merely the 
final link in the chain of events. This is an important 
concept to consider when evaluating the causes of a 
landslide. 

Probably the most commonly atrributed natural trigger 
mechanism of landslides is rainfall, as it is influential in 
controlling pore pressures within a slope. The effect of 
rainfall can be difficult to evaluate analytically because its 
relationship with other factors, such as permeability, are 
often complex. Although the abnormally high rainfall 
period in October 1989 and the onset of stress to several 
houses some two months later are possibly coincidental, 
one can only speculate that this may have been the trigger 
that finally irtitiated movement. 

Urban development can have a profound effect in irtitiating 
slope movements by altering the natural geological, 
topographical and hydrological conditions operating in an 
area. There is undoubtedly a host of factors at Rosetta 
which have COllectively brought about changes in slope 
and groundwater conditions as a direct result of 
subdivision development. Some of the principal factors 

which may have contributed to the initiation of the 
landslide are listed below; 

removal of the original vegetation covering the slope; 

modification of the slope and surface drainage 
resulting from the substantial earthworks associated 
with road construction and general slope grooming; 

possible removal of support in critical areas associated 
with roadworks (Crosby Road-Officer Street 
intersection); 

further redistribution of loads across the slope as a 
result of the construction of substantial brick 
dwellings; importation of garden soils etc.; 

additional water entering the ground in the process of 
establishing and maintaining gardens; possible 
leaking services following periods of rainfall etc. 

There are undoubtedly many additional significant factors 
which may have played a role. These either contribute to 
an increase in shear stress or a reduction in shear strength, 
which in tum alters the natural long-term stability of the 
slope. 

The pattern of development in the area has been such that 
subdivision commenced on the lower slopes and 
progressed upslope, the last area to be developed being the 
Hone Road area. It is possible that the slope was at the limit 
of instability and this last stage of development may have 
been the final link in the chain. 

There are numerous possible scenarios, however there is 
insufficient evidence to determine with confidence 
whether the landslide has been triggered by natural causes, 
development of the area, or a combination of both. 
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'1,') , cLi! 04-
~----------------------------~I STABILITY ANALYSIS OF FAILURE . 

The investigation has established the basic geometry of the 
landslide and defined the most probable slip smface. A 
section through the landslide (Section CD, fig. 7) was 
analysed using Janbu's non·circular failure method. 

There is often insufficient infonnation about the in situ 
parameters (geometry of slip smface, piezometric level, 
strength parameters etc.) to enable the model to be 
accurately defined. 

It was considered more appropriate to employ a relatively 
simplified method like Janbu, which allows for the actual 
geometry of the landslide to be modelled, than to 
approximate the slip smface by a circular failure for 
analysis by Bishop's Simplified Method or similar. The 
aim of the analysis was to input the information obtained 
from the investigation in order to gain a feel for the 
accuracy and reliability of the factual data. 

Two slip smfaces were considered for analysis; the main 
difference is in the toe area as shown in Figure 8. The upper 
failure intersects the ground smface at the junction of 
Officer Street and Crosby Road. The lower failure extends 
downslope below Crosby Road. These slip smfaces are 
discussed in the Landslide Geometry section of this 
report. 

The initial stability computations were based on the lowest 
measured strength parameters obtained from direct shOf. 
testing (IP'r = II', c'r = 2 kPa), a density (y) of 19 kN/m . 
and the groundwater conditions as observed from borehole 
infonnation. This resulted in a Factor of Safety of 1.26 and 
1.12 for the upper and lower slip smfaces respectively, as 
indicated in Table 3. 

Analysis has shown that by considering the steep 
headscarp of the landslide as a tension crack and using the 
initial input data, the FS fell to 1.20 and 1.07 respectively. 
Furthennore, the effect of a 1.0 m rise in the potentiometric 
smface, as may be expected following a significant rainfall 
event for example, demonstrated a resultant FS close to 
urtity (1.02) for the lower slip smface situation. If one 
assumes the long tenn c = 0 condition, analysis indicates 
that a FS close to urtity is readily achievable, again on the 
lower slip smface. 

The overall impression gained from the analysis is that the 
measured input data (strength, groundwater and slope 
geometry) fits the lower slip smface model reasonably 
well. However, because of the greater restoring forces in 
the toe region of the upper slip model, a reduction in the 
Ii>' r value of about 2' is required to achieve failure. 
Alternatively, an increase in the piezometric level of 
several metres would be needed to achieve a similar result. 
This suggests either that the geometry of the upper slip 
smface has not been correctly defmed, or the range of the 
strength parameters of the materials involved in the 
landslide have not been fully determined. The latter is 
possible, as it was difficult to obtain sufficient suitable 
material for shear testing. 

Finally, stability analysis is only one of several tools which 
are used in the assessment process, and too great an 
emphasis and reliance on the resulting factor of safety can 
be misleading. This can especially occur when there is 
inherent variability and a non·homegeneity in the 
materials, as is the situation at Rosetta. 

Table 3. 

ResuHs of Stabilny Analysis 

Input Parameter Factor of Safety (FS) 

t!>', (") c'r (kPal TC Water Upper slip surface Lower slip surface 

11 2 1.26 1.12 

11 2 ~ 1.20 1.07 

11 2 ~ ~ 1.16 1.02 

11 0 1.20 1.06 

11 0 ~ 1.15 1.01 

TC = tension crack 
Water = 1.0 m rise on piezometric level 

REPORT 1991120 23 



FAILURE MECHANISM I 
The primary mechanism associated with the movement is 
considered to be the driving force of the water (pore 
pressure), which is facilitated by failure in the low-strength 
matrix materials. 

Direct shear testing of the low-strength matrix materials 
has resulted in values of '1>' r = 11-17' and c' r = 2-4 kPa 
In addition to the low-strength matrix material, 
examination of the core reveals the rock mass to contain 
Clay-lined and slickensided defects. In summary, there are 
therefore numerous places where shearing could occur. 

Figure 8 shows the relationship between the slip plane and 
the piezometric level observed in several boreholes. The 
potentiometric surface appears to be up to 4-5 m above the 
slip plane in parts of the landslide. Further sliding is likely 
to continue while these piezometric levels are maintained. 

Although there is no conclusive evidence, the most 
obvious movement has occurred along the headscarp and 
left flank. Shearing is possibly translated into the 
remainder of the slide by a progressive mechanism. 

As discussed previously materials derived from Permian 
age rock are predominant only within the landslide mass. 
This raised the question of whether the failure mechartism 
could be due to these materials behaving as a single block, 
or as a series of discrete blocks sliding as a whole on the 
underlying slope deposit materials derived from the 
Triassic age rocks. Figure 8 clearly shows the slip plane as 
occurring in both lithologies. This is also apparent if a 
section is constructed through the bores along Officer 
Street. It is evident that shearing may therefore develop 
along any plane or zone of weakness within the Tertiary 
deposits. 

It follows that the potential for landslide activity cannot be 
disregarded on adjacent slopes underlain by these Tertiary 
deposits where low-strength horizons are present. 

In summary, the landslide is likely to progressively 
develop whilst hydrological conditions remain similar to 
those currently existing. 

LANDSLIDE RISK ASSESSMENT 

The recognition of areas prone to instability, or actively 
undergoing movement, requires an understanding of the 
interaction of the geological, morphological, hydrological 
and human processes that have operated in the area over 
time. The degree of confidence in correctly evaluating the 
stability of an area is dependent on the accuracy of the data 
collected from the site, and the subsequent interpretation 
of that data. 

Ultimately, any risk assessment process involves a degree 
of uncertainty, because at every site there may be some 
unique feature which will not be apparent to the assessor. 

The current study has focussed largely on the 
northeast-facing flank of the hillside on which the 
presently active landslide has developed. As a result, the 
risk assessment process has been restricted to this specific 
area. It encompasses the area adjacent to the landslide and 
underlain by Tertiary deposits as determined from the 
extensive subsurface investigation. An outline of the area 
assessed is shown in Figure 14. 

Classification Philosophy 

The Division has been involved in landslide hazard 
mapping for more than 20 years. Over this time, a two-tier 
zoning scheme has evolved and is in place in several areas 
throughout the State. 

The lower tier is descriptive and is based on a series of 
classes or zones of increasing landslide risk. The zones are 
advisory only, intended as a guide to the public and 
Government Authorities, and provide an estimate of 
landslide risk. 

The upper tier is a proscriptive system based on legislation 
and is brought into use when the advisory system is no 
longer considered appropriate. It has usually been 
implemented in places where landslide damage has 
occurred to properties in urban areas. The proscriptive 
zones are known as 'A' and 'B' landslip zones under 
Section 431A of the Local Government Act (1962). It is 
this system which is being used in relation to the Rosetta 
landslide. 

Landslip 'A' areas are those considered to have inherent 
instability. They usually include areas where actual 
physical movement has occurred, together with a 
surrounding zone. They are considered to be high risk areas 
and no further building is allowed in these areas apart from 
some minor exceptions. 

Landslip 'B' areas usually surround the 'A' landslip areas. 
The 'B' areas generally have similar topographic and 
geologic conditions to those that occur in the 'A' landslip 
areas, but where no signs of movement have been 
observed. The landslide risk in 'B' areas is considered to 
be lower than in 'A' areas. The 'B' areas are considered 
safe for development provided that some commonsense 
precautions are taken which recognise the potential 
landslide hazard. These precautions are controlled by Part 
IV, Division 5 of the Tasmanian Building Regulations 
(1978). In summary these regulations cover the siting and 
size of dwellings; the amount of earthworks permitted to 
construct the dwelling; drainage; and the removal of trees. 

In effect the 'A' and 'B' zoning indicates to future potential 
purchasers the landslide hazard status of a particular 
property. Where buildings and structures are erected in an 
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'A' or 'B ' Iandslip area after its proclamation, the building 
regulations previously mentioned must be adhered to. The 
Crown will give no compensation or other relief for any 
damage caused by earth movement to such buildings or 
structures. 

CLASSIFICATION CRITERIA 

Landslip W Zone 

The criterion developed for the determination of the 'A' 
landslip area at Rosetta was to put in place a 20 m wide 
envelope around the perimeter of the area where active 
movement has occurred (fig. 15). 

Areas immediately adjacent to a landslide, such as that 
which has occurred at Rosetta, are frequently under stress 
as a result of the shearing forces associated with the 
movement This may also result in a reduction of support 
to the immediate surrounding area. The physical boundary 
of the landslide, represented as a single discrete line, in fact 
could be considered as a zone of deformation possibly 
several metres wide or even greater. 

With continued movement new stresses will develop in 
areas under tension (headscarp), compression (toe) and 
along zones of lateral shearing (flanks). As a result, there 
is a distinct possibility that the dimensions of the landslide 
will increase with time. The extent to which this could 
develop is not known. The current rate of movement is 
slow and changes should therefore be gradual. If the 
headscarp of the landslide progresses upslope, then it is 
considered likely that it could extend to the ridgeline which 
is currently some 20 m distant 

Based on the opinions expressed above, and the fmdings 
of the investigations, the inclusion of the 20 m buffer zone 
is considered to be of an appropriate magnitude for the 
closed residential area. It is a zone of high risk where the 
potential for further movement is considered to be a 
distinct possibility. 

Landslip '8' Zone 

The purpose behind a 'B' landslip classification is to 
provide a grading in the level of risk in areas adjacent to 
an 'A' landslip area. The initial criteria selected to 
determine areas for consideration under the 'B' 
classification at Rosetta was based on a similarity in 
geological and topographical conditions to those occurring 
in the 'A' Iandslip area. This therefore involved those areas 
underlain by Tertiary deposits. 

Theoretically, the steeper the slope the greater the chance 
that Iandsliding will occur. However it is often possible to 
determine lower (threshold) limits of slope below which 
landslides are unlikely to occur. This has been successfully 
achieved in other parts of the State; 7' for the Tertiary 
sediments in the Tamar Valley and 14' for the Tertiary 
basalt terrain on the North West Coast. The threshold 
values are related to the physical properties of the 
materials. 

The incidence of landslides in the Hobart area is 
particularly low in comparison to the Tamar Valley and 

c}/-f-' / 

North West Coast, and hence there is limited field data to 
determine a threshold slope value in the area underlain by 
Tertiary deposits. Care must be exercised in transferring 
information about threshold slope values from one area to 
another. Because of lithological differences and physical 
characteristics, the relationship established between slope 
and landslide occurrence in the Tertiary sediments in the 
Launceston area is little help in selecting a threshold angle 
for the Tertiary deposits associated with the Rosetta 
landslide. 

The Tertiary deposits at Rosetta are essentially gravel to 
boulder-size rock fragments supported in a sand-silt-Clay 
matrix. They can be considered as a low strength, poorly 
sorted, weakly consolidated material. The strength 
characteristics of these deposits are governed by the 
matrix, and any preferred shearing would occur within this 
or along predetermined defects such as slickensided 
surfaces or clay-lined joints. In terms of material fabric 
there is liule to differentiate between the Tertiary deposits 
at the site of the landslide and those in adjacent areas. 

Based on the above discussion and the findings of the 
investigation, the following factors have emerged in 
relation to the selection of criteria for' B' landslip areas at 
Rosetta. 

The presence of Tertiary deposits (Le. similar 
geological conditions). 

The overall physical properties and characteristics of 
the materials occurring within the landslide mass are 
similar to those in adjacent areas. 

Distinct differences in the hydrological conditions 
operating within the landslide from those on the 
adjacent slopes; this is not unexpected. 

The overall slope of the landslide is, on average, about 
lO' 

The clay matrix materials have low strength values. 

On the evidence available, it is considered reasonable to 
assume a threshold slope value of lO' for delineating the 
lower limit at which landslides may develop in these 
Tertiary deposits. Therefore, slopes of 10' or greater and 
underlain by Tertiary deposits have been recommended for 
inclusion into the Landslip 'B' zone. 

Proclamation on Administrative Grounds 

Landslides, their causes and their consequences, do not 
respect property boundaries. The areas delineated for 
proclamation as either 'A' or 'B' Iandslip zones were 
initially drawn on technical considerations (fig. 15). This 
resulted in zone boundaries cutting across properties and 
through houses. 

In an attempt to avoid potential administrative problems 
associated with this aspect, the Division has amended the 
technical zone lines in closely built-up areas where 
minimum lot sizes occur to conform to property boundaries 
(fig. 16). The criterion used was;- if a technical zone line 
cut across the building envelope of a minimum size lot, 
then the entire lot would be incorporated into the higher 
risk landslip classification. On larger lots, the technical line 
itself has been recommended for proclamation. 

"1(Oj 
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Material characteristics 

Sample Number: 

Location: 
Depth: 

Description: 
Atterberg Limits: 
Emerson Number: 
Strength parameters: 
Particle size distribution: 
X -ray diffraction: 

Whole sample 
Clay fraction 

Sample Number: 

Location: 
Depth: 
Description: 
Atterberg Limits: 
Emerson Number: 
Strength parameters: 
Particle size distribution: 
X -ray diffraction: 

Whole sample 
Clay fraction 

Sample Number: 

Location: 
Depth: 
Description: 
Atterberg Limits: 
Emerson Number: 
Strength parameters: 
Particle size distribution: 
X-ray diffraction: 

Whole sample 
Clay fraction 

Sample Number: 

Location: 
Depth: 
Description: 
Atterberg Limits: 
Emerson Number: 
Strength parameters: 
Particle size distribution: 
X -ray diffraction: 

Whole sample 
Clay fraction 

1 

Test pit MIO - at intersection of Officer Street and Crosby Road 
=O.90m 
Grey silty clay (CH) 
LL=60 PL=22 
I 
<Pr' = 12' Cr' = 2 kPa 

clay = 61 % silt = 34% 
Quartz Montmorillonite 

40 35 
5 60 

2 

LS = 15 

sand = 5% 
Halloysite 

IS 
25 

Goethite 
5 
10 

Anatase 
5 

Test pit MIO - at intersection of Officer Street and Crosby Road 
=2.0m 
Carbonaceous silty clay (CH) 
LL = 67 PL = 28 LS = 17 

2 
<Pr' = IS' Cr' = 3 kPa 
clay = 78% silt = 20% sand = 2% 

Quartz Montmorillonite Halloysite Goethite 
IS ~ 2 

95 

3 

Borehole 10 
7.0m 
Yellow-brown sandy clay (CH) 
LL=I04 PL=23 LS=18 
I 

<Pr' = 17' c,' = 4 kPa 

Quartz 
30 

Montmorillonite 
50 

4 

Borehole 20 
16m 

85 

Feld 
10 

Goethite 
5 
5 

Anatase 
2 

Chlorite 
5 
10 

Mottled yellow-brown and grey clay (CH) - some fme sand 
LL=69 PL=23 LS= 18 
I 

<Pr' = II' c,' = 2 kPa 

Quartz 
45 

Montmorillonite 
30 
60 

Illite/mica 
10 
20 

REPORT 1991/20 

Halloys/kaolinite 
10 
20 

Feldspar 
2 

Mica 
2 

Mica 
5 
5 

Mica 

Anatase 
2 

29 



Sample Number: 

Location: 
Depth: 
Description: 
Strength parameters: 

Sample Number: 

Location: 
Depth: 
Description: 
Strength parameters: 

30 

5 

Borehole 13 
11.5-13.0 m 
Grey clay (CH) - some fme sand 
<1>,' = 15' c,' = 4 kPa 

6 

Borehole 28 
6.0m 
Green-grey clay (CH) - some fme sand 
<1>,' = 15' c,' = 2 kPa 
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APPENDIX 2 

Surveyed lines -lateral landslide movements 
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APPENDIX 3 

House deformation monitoring 

DISPLACEMENT TRANSDUCER INSTALLATIONS 

2 Officer Street 

Two displacement gauges were mounted on the brickwork at the base of the NE-facing brick wall. The X 
(horizontal) and Y (vertical) movement transducers were mounted across the cracked section of brickwork on 
this external wall of the house. Both transducers measured the change in size of the gap between the mortar 
jOints. 

13 Hone Road 

Two displacement gauges were mounted on the slab floor inside the carport/patio area of 13 Hone Road. The 
gauges measured the movement of the support wall relative to the concrete slab in an X (north-easterly) and 
Y (south-westerly) direction. 

15 Hone Road 

Four displacement gauges were located on the east-facing wall to monitor varying degrees of movement. X 
and Y movement transducers were mounted across a cracked section of brickwork inside the east wall of the 
garage. Both transducers measured the change in size of the gap between the mortar joints. The pillar movement 
transducer was mounted on a support pillar inside the garage and measured the distance between the east wall 
and the pillar itself. The slab movement transducer was mounted on the slab floor and measured the distance 
between the slab floor and the east wall. 

17HoneRoad 

Two displacement gauges monitoring X and Y movement were mounted on a cracked section of brickwork 
on the western wall of 17 Hone Road. Both transducers measured the change in size of the gap between the 
mortar joints. 

REFERENCE 

SEDGMAN, R.I. 1990. Unidata installations at Hone Road and Officer Street, Rosetta (Stage I). Rep. Div. 
Mines Miner. Resour. Tasm. 1990/23. 
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APPENDIX 6 

Chemical analyses of groundwater 

Hole No. Bore 6 Bore 7 Bore 8 Bore 8 Bore 9 Bore 9 Bore 10 Bore 10 

Date 29/1/91 29/1/91 15/1/91 15/1/91 30/4/91 30/4/91 215/91 215/91 

Reg. Nos. 910036 910037 910038 910039 910325 910326 910327 910328 

pH 6.8 5.7 7.6 7.7 7.5 7.6 6.3 5.8 

Conductivity <lLS/cm) 5200 2100 11200 10700 4250 4150 6500 5600 

Item (mgIL) 

Co, NIL NIL NIL NIL <5 <5 <5 <5 

HC03 350 24 1880 1810 2030 1970 59 31 

Cl 1490 590 3190 3140 960 890 2500 2130 

SO. 390 84 680 690 56 54 430 360 

Ca 60 7.4 90 97 37 35 47 33 

Mg 120 12 260 260 195 185 210 155 

Fe 0.2 0.5 <0.1 <0.1 0.2 0.1 0.3 0.1 

Al <0.2 1.8 <0.2 <0.2 <0.1 <0.1 0.6 <0.1 

K 10 11 65 57 85 83 28 23 

Na 820 370 2120 2010 900 890 1350 1180 

F <0.3 <0.3 <0.3 <0.3 0.9 0.9 0.6 0.6 

NO, <5 <5 <5 <5 <10 <10 <10 <10 

TDS 3590 1490 7890 8060 3200 3200 5230 4340 

Hardness-Perm. 360 57 NIL NIL NIL NIL 940 695 

Hardness - Temp. 290 20 1300 1310 900 850 48 25 

Alkalinity 290 20 1540 1480 1660 1620 48 25 

NOTES 

Borehole No. Reg. No. Comments 

9 910325 Sample taken at start of pwnp test 
9 910326 Sample taken after 30 minutes of pwnping 
10 910327 Sample taken after 15 minutes of pumping 
10 910328 Sample taken at end of pwnp test 
8 910329 Sample taken after 15 minutes of pumping 
8 910330 Sample taken at end of pwnp test 
7 910342 Sample taken at start of pwnp test 
7 910343 Sample taken after 120 minutes of pumping 

REPORT 1991/20 7S 



15/(01-

Hole No. Bore 8 Bore 8 Bore 7 Bore 7 HD1 HD2 

Date 8/5/91 8/5/91 16/5/91 16/5/91 15/7/91 15/7/91 

Reg. Nos. 910329 910330 910342 910343 910508 910509 

pH 7.6 7.6 5.6 5.5 8.2 7.3 

Conductivity IIS/em 5900 5650 2300 2800 8300 9400 

l~m(mgIL) 

COJ <5 <5 <5 <5 <5 <5 

HCOJ 1560 1570 24 23 1570 100 

CL 1670 1550 710 890 3460 4130 

SO. 390 360 115 135 620 650 

Ca 50 45 13.0 16.0 84 92 

Mg 240 220 52.0 64.0 460 390 

Fe 0.1 0.1 0.5 0.4 <0.1 0.1 

Al <0.1 0.2 0.2 <0.1 <0.2 <0.2 

K 64 65 16.0 21 65 29 

Na 1280 1250 420 520 1890 2000 

F 0.5 0.6 0.4 0.4 1.2 0.7 

NOJ <10 <10 <10 <10 <10 <10 

IDS 4630 4390 1500 1910 7930 8660 

Hardness - Perm. Nil.. Nil.. 230 280 810 1760 

Hardness - Temp. 1110 1020 20 18.5 1290 83 

Alkalinity 1280 1290 20 18.5 1290 83 

Analyses by K. Burt and T. Bishop, Division of Mines and Mineral Resources, Hobart 

WATER CONDUCTIVITY AND pH, 18 JULY 1991 

Bore No. Conductivity (!IS/em) pH 

1 10700 5.05 
3 4600 6.60 
6 
7 930 6.20 
8 6500 7.55 
9 
10 4400 5.30 
11 10000 7.0 
12 5200 7.0 
13 10250 7.2 
14 2600 7.4 
15 395 8.1 
16 8550 7.1 
17 370 8.5 
18 
19 1850 7.2 
20 1760 6.9 
21 700 9.10 
22 1360 6.9 

! 
23 680 7.0 
24 1570 7.2 
25 370 5.9 
26 945 7.0 

I 27 1970 7.2 
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APPENDIX 8 

Engineering borehole logs 

NOTES 

1. Boreholes 1-5 - refer Division of Mines and Mineral Resources Report 1990/29 
Borehole 6 - Cuttings misplaced, no log 
Test Pits MI-M9 - refer Division of Mines and Mineral Resources Repon 1990/29 

2. STRENGTH CHARACIERISTICS OF TERTIARY DEPOSITS 

171 
1/0<7-

Theoverall strength characteristics of these deposits are governed largely by the matrix materials supporting the cobbles 
and boulders. As a result the deposits are considered to have a very low to low strength, however individual boulders 
and rock fragments may be of very high strength, depending on their composition and degree of weathering. 

3. DEFECTS 

The general nature, spacing and orientation of defects associated with the Tertiary deposi ts is shown in the photographs 
accompanying the logs. Clay-lined defects (joints) and slickensided surfaces occur throughout the deposits. The latter 
were probably formed by shearing caused by differential compression and compaction during the depositional process. 

REPORT 1991120 79 



Hole 
No. 

1 

2 

3 

4 

5 

6 

(}"17 

(}"14 

7 (}"28.5 

7A (}"18.5 

8 

SUMMARY OF LOGS IN TERMS OF GEOLOGICAL AGE 

Tertiary Deposits 

17-21.45 

14-40 

Permian 

8 24.(}"30 

80 

9 (}"25.0 

to 

11 

12 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 (}"2.0 

22 (}"11.0 

23 

24 

25 

26 

27 

28 

15.5-20.0 

2.(}..6.0 

• Age of source rock from which material was derived 
All depUts in metres 

REPORT 1991120 



TASMANIA DEPARTMENT OF MINES 1
9/'01-

EXPlANATION SHEET FOR ENGINEERING LOGS 
REPORT 1991 /20 

PAGE 81 

Borehole and excavation log 

Penetration 
123 

11 
No re~istance 

ranging to 

_ refusal 

Water Notes - samples and tasts 

U50 
22 Jan. 80 Water level 

on date shown. 0 
Water inflow. 

Water outflow. 
N 

Undisturbed sample 
50mm diameter. 
Disturbed sample. 

Standard penetrometer 
blow count for 300mm. 
SPT + sample. 

Material classification 

Based on Unified Soil 
Classification System. 
In Graphic log materials are 
represented by clear contrastinQ 
symbols conSIStent for each projact. 

Moisture content Consistency 
hand penetrometer Dansity index 

0 Dry. looks and feel dry. 

M Moist. no free water on hand 
when remoulding. 

W Wet. free water on hand 
when remoulding. 

II liquid limit. 

Pl Plastic lilnit. 

PI Plasticity Index. 

eg. M > Pl - Moist. moisture content 
greater then the plastic limit. 

Cored borehole log 

tase - lift 

III Casing used. 

H Barrel withdrawn. 

Fluid loss 

No loss 

50% loss 

100% loss. 

(kPa) 
VS Very soft. < 25 

S Soft. 25 - 50 

F Firm. 50 - 1 DO 

St Stiff. 100 - 200 

VSt Very stiff. 200 - 400 

H Hard. > 400 

Fb Friable. 
Notes, X on log is test result 

- is range of results. 

Lugeons 

lug eo. units (~l) are a measure 
of rock mass permeability. For 
a 46 to 74mm diameter borehole 
1 lugeon is defined as a rate of 
loss of 1 litre per metre per minute. 
1 lugeon is roughly equivalent to 
a permeability of 1 X I 0 -4 mm / sec. 

Weathering Strength point load strength 
index Is ". (MPa) 

Fr Fresh. El Extremely low. < 0'03 
SW Slightly weathered. Vl Very low. 0·03 - 0' 1 
HW Highly weathered. l low. 0'1 - 0'3 
EW Extremely weathered. M Medium. 0·3 - 1 

H High 1 - 3 

VH Very high. 3 - 10 
EH Extremely high. > 10 

Note, X on log is test result. 

% 

Vl Very loose. 0- 15 

l loose. 15 - 35 

MD Medium dense. 35 - 65 

0 Dense. 65 - 85 

VD Very Dense 85 - 100 

Graphic log 

No core. 

Rock substances represented 
by clear. contrasting symbols 
consistent for each project. 

Significant defects 

Significant defects shown graphically. 

'" Joint. 

/' Sheared lone. 

Crushed seam. 

Infill seam. 

Extremely weathered seam. 
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drill method ""lr~lt/C. RoLULA 

drill fluid 

Scm 
--I 

materiel 
soil type: plasticity or particle characteristics. 

colour. secondary and minor components . 

, 

, 

hole commenced 12.. Dote..' 'J Q 

hole completed 13 Dot t. ''l-
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c;o o.ordinates 

R.L 
inclination 
hearing 

·1 t: nat.. metre. 
o ~ 

.. !: ~ samples. 
& a I: tests -! i 

"" ~ 123 

-

. . 

o • 

. ' . . . . 

location 5 ~F(C..E~ !n£cr. 
drill type 
drill method 

drill fluid 

mlterill 
soil type: plasticity or particle characteristics. 

colour. secondary and minor components. 

HaL£. -'-6AMIff/~ ,ff ~'J/~ 
oePrH c>-F 31foS""- lA' -r~7f#7 
lJ s. po;! ( n:. 

5cm 

hole commenced 
hole completed 
drilled by 
logged by 
checked by 

borehole no. 1 
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TASMANIA DEPARTMENT OF MINES REPORT 1991120 
be"hol' no. ., A 

ENGINEERING LOG - CORED BOREHO PAGE 85 .h •• t 1 of 1 

loc,tion r ()FF/CE~ Jr. 
co·ordin.t .. sz 0 I(. tl·tt- .... E: 

S :1St '7/f/·'3 ..... N 
R.L q If • ., "'-
inelinlti.. V ~ tA-L. 
be.ri •• -

not .. 

drill typo c;..E.Mto ~I 0 j) 
drill m,thod AI Q. -/r;, I ...... -r .... k 

drill Huid W~ 

•• !Iata ... ~ .. cripti •• 
rock type: ar.in ch,ract.ristici. 

colour, structure. minor components. 

, 
hoi' comm.nc,d :/.2. 1M Co:! If I 
hoi. compl.ted .l3 IIA.~' tt' 
drill,d by ~ i ... kK ~ 'll-A. 
logg,d by A.. (.. 1:::.0 _lJlfI"L. 
chocked by 

d.rect descriptio. 
thickn.ss. type, inclin.tlon. planarity. 

roughness. co.ting. 
ligRificant general 

Scm 
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~NGlNEERING LOG - BOREHOLE PAGE 86 
.heet 1 of l 

64/ I fd:. f.. 

project 'R oS£'-'--r1/- l..JtNiJ!J.,./U£ location eo"tlCJl.. ~E!E~V€· OFF Cf.04i1y Ru{JI,J.S) 

co·ordinat .. 5"20 S! ',3 .... E drill type ~"" to ~I-O D hole commenced , ~ il« c:. ',0 
S2.S~ q?S·/ ... tJ drill method -r-AI(OIVe Rot I N hole completed I I O·tt, , 'f' 

R.L f?'~ drilled by ~ ~ .... t.cu- • il "'VtL 
inclination V E tAL drill fluid - logged by R, <... a 0_(,/10/"-. 
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I-
Scm -I 

c k 
hand 
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TASMANIA DEPARTMENT DF MINES REPORT 1991/20 borehole no. 8' 

ENGINEERING LOG - BOREHOLE PAGE 87 
sheet 2.. of 2.. 

85/104-
project f( oJ€:rr""4 JJf NOt I,..tv £ focation COUI(CtL. R£JfA£'~ ;..s C!0J8y Slu. 
co-ordinates drill type hole commenced 

drill method hole completed 
R.l. drilled by 
inclination drill fluid logged by 
bearing checked by 

~ M 
hand 
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ENGINEERING LOG - BOREHOLE PAGE 88 sheet j of 2.. 
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TASMANIA DEPARTMENT DF MINES REPORT 1991120 borehole no. '1 
ENGINEERING LOG - BOREHOLE PAGE 89 

sheet 2... of 2 
BJ/I(OLf-
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co-ordinates drill type hole commenced 
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R.l. drilled by 
inclination drill fl uid logged by 
bearing checked by 

c • hI nd 
.~ c 

mlterill 
~ pI nltr-notes mltrl' ~ 

0 
1;~ f! t: .E '~j om It.r o ~ uC c ·-• ~ u samples. .~ soil type: plasticity or particle characteristics, ~o :l~ kP, structure, geology c g-- ~ ~ H '; :-2 .~ . ;; u tests ~ colour. secondary and minor components. "~ ~ " ~ --! ;;, "" ~8 
cc 000 

u f! • 8~ ~o ~~~ , 23 '" ~ ~ U N~ 

0., 
;1 ~ 

~ to 
~ 

21 
OJ' 

I;i;-.. . -•• 
I!'~~ . 

• 0'. 

u,-~ or!' 
-IT 

V 

lJi 
HOI£. "'-tY./IA./NA-T7'L~ 4-r it f. 0'"'-

'iN£. 'TO ?Jlil,fIJ.IAitr- 'll1~rllL.n~~. -

14. ,If Zf·o ...... - +r'i~ "..1&- ~t 
..... h.7~ pt...h("', I ~ (" JJ. W 

- :::~oP~~~ ~(~ -

- -

- -

- -

- -

- -

I- 5cm .,j 



TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 

c.·ardin .... S.tO 4,0 "" ~I 
~ ~Sfi85""1Y 

R.L 8'4-' tt --
inclinllion VE!)tT"It.M-
bt,ri". _ 

notH 1",lOnl IIIttl'll 

drill ~ ~eo ~IO i) 
drill m .. hod iIIQ 1"t--tt'<J- --i"' .... 4L 
drill fluid IN ~ 

.lIItmtn ...... 'ipti •• 
rock type: g,.in ch.rlct.riatics. 

colour, structure. minor compon.nts. 

REPORT 1991120 
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b.reh.l. n.. I () 

.hM' t of 2.. 

hoi. comm.ncod lf .~' , 
hoi. compl.tod" , 
drill.d by G-. _ I jIoI,AA 
logged by R. ~ \),,~. 
chock.d by 

dilict d, •• ,iptio. 
thickness. type. inclination, planarity. 

roughness. coating. 
significant g.neral 

Scm 



TASMANIA DEPARTMENT OF MINES boroholo no. 10 

ENGINEERING LOG - CORED BOREHOlE 
REPORT 1991120 

PAGE 91 . hut 1 of 2 

projoct 1(OJ"€T"nf 4NbILIOE. locotion ON KoAIJw,fJf btfftt1!£. 1. of"AC..& rr: 
co-ordin.tl' 

R.L 
inclination 
be.rillg 

notH 

drill typo 
drill mothod 

drill fluid 

rock .uHtI ... 

luglOnl metf" ~ 

It 

-

-

-

-

-

•• IIatIa ... ncriptio. 
rock type: gr.in characteristics. 

colour, structurl. minor compon.ntl. 

Ho/JS.. "-£!A..~ II( ~ 
4r Ae:~ V rUQ ~EJI11t 
OF U.O"'- tAl ..,-t!R1i#¥ 
'D£Pol ,rc 

hoi' commenced 
hoi. complot.d 
drillod by 
loggod by 
ch.ck.d by 

r .. k ..... d ... cu 
def.ct d .. cripti •• 

thickn.ss, type, incliRatlon. planarity, 
roughness, coating. 

significant gentral 

Scm 

111 11 111111 

-

-

-

-

-

-

-

-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 10 

0-9.00 m 

9.00-15.40 m 

15.40-21.70 m 

Scm 

REPORT 1991120 

PAGE 93 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 11 

0- 7.90 m 

7.90-14.50 m 

Scm ~I 

REPORT 1991120 
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TASMANIA DEPARTMENT OF MINES REPORT 1991120 borohol. no. t t 

ENGINEERING LOG - CORED BOREHOlE PAGE 95 .hllt t of 1 

projlct R o [E:""'-II J-4"/DJJ..rDE. locltion I (f. UN" t...l> vP-'/" 

co.ordinlt .. 51. 0 ~r9'If '" E. 
S'}..SK fqr·:t ... tJ 

R.L b !. i "'-

drill typo ~ to A-Io i) 
drill mOlhod AI 6l .J'/ ~ t... '/ -k. 

hoi. comm.nc.d I 2. F.J.. It I 
hoi. compl.t.d .'3 F.J.." 
driliidby 4 .'i ... j"w~ QjO\-"'\JZ. 

ineli.OIio. Ve..z:r.c lit- drill fluid W..J....r 
bolri.. -

roell 

not .. I_n. mltr.. ~ ..... 111 ... ~ .. cripti •• 
" rock typI: grlin charact.riltics, 

.. ,,,8 m! 1 t colo.r, structure, minor compon.nt •. 

~~:~l\' .' J.r 

-

Hfll.C -r-6(MIN~ 
4-"- ~6:)VIA,€)) 1) EPrk 
c-f!- /1,1' S __ tit lIlI1 R( ffE. 

loggod by 14. c.... Uo ....J;.. ....... 
ch.ck.d by 

rock 1M" defects 

11111 III I I 

delict dl.cription 
than.IS, type. inclinltlon. planlrity. 

roughness. coating. 
lignificant genaral 

Scm 

-

-

-

-

-

-

-

-

-

-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 12 

0-7.00 m 

scm 

7.00-13.00 m 

REPORT 1991120 
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I 
j 
! 
j 
I 

I 

TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 

co-ordinlt .. SU> bU·' .... C 
s l.st '7~. 8"-111 

R.L. H'1.""-
incliftltion V~'TlcAt-

drill!yJI ~Co ,\tOU 
drill mlthod N ~ 'IrtPli.. -J ~ 

drill fluid , .... M1!f2. 
be.ri". _ 

.rllli .. illl8r.mol roct ••• t •• C' 

, -.,-
". 

J t>;-;: 

-
-
-

-
-
-
-

- .. 
'­, 

...... CI .ncri,tio. 
rock typ.: Grlin charact.ristics. 

colour! structure. minor components. 

HoJ.£. ~"AITb 
A-T" 110() .... ,10/ DaLE.( Ire . 

REPORT 1991120 
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borohol. no. , 2... 

.hllt 1 of 1 

94/107 

hoi' comm,nc,d ,'3 F ... ~ ;1 f 
hoi. compl,t,d , Ji F.J.o '\' 
drill.d by ~.-.a ~ -Q .AM 
II19Uod by R- c ido-vJJ.t--. 
ch,ck,d by 

I I I I I I I ,-, 

d.f.ct d •• criptio. 
thM:knw, type, inclination. planarity. 

roughness. coating. 
significant general 

Scm 

-

-

-

-

-

-

-

-

-

-



1 
~ 

1 

TASMANIA DEPARTMENT OF MINES REPORT 1991/20 
boreholl no. I 3 

ENGINEERING LOG - CORED BOREHOlE PAGE 98 .h"t 1. of 4 

drilltypl ~Eftl(o AIOi) hol,comm,nced It F.Io '~r 
drill method N q -r "''flk -r-~ hoi' compl,t,d l7 p.A.J:,.' ,1 

drill,d by c:r. 'i3 ""'-w 'D~ 
drill fluid W ~ IIIQU,d by R (... \::) 0 0'\41J~. 

ch,ck,d by 

•• lIatIIftce .Hcripti •• 
rock type: ur.in ch.rlCt.riatics, 

colour! ItrvctUrt. minor components. 

.tr.nlth defect de.cription 
thiden.n, type. inclination. planarity, 

foughness. coating. 
signifiunt genef.1 

5cm ~I 



TASMANIA DEPARTMENT OF MINES REPORT 1991120 
borohol •• 0. '3 

ENGINEERING LOG - CORED BOREHOlE PAGE 99 .hllt 2.. of 4-

project 1< ot£:,riI J...4J1DJJ..lbE 

co-ordinlt.s 

R.L 
indinltion 

bolri •• 

not .. 

~ 

l- . 

rDeil • 1_.. mot,.. ~ 

1.,0,,8;;l 1 t 

It 

~ 
.:.; 

,( 

j 

drill type 
drill m,thod 

drill fluid 

•• abnca ."cription 
rock type: arlin ctt.rlCt.ristitl, 

colour, structure, minor compon.nts. 

lIf) 
~~ "or ;1Ji"lt ,- crr~ L-

%/10<7-

hoi. commenc.d 
hole compl.ted 
drill,d by 
logged by 
,hocked by 

roell ..... dlfKll 

go .tranlth .".~ .., delect d •• cription 
thickn.lI. type. inclination. pl.nlrily, 

roughnl", coating. .: .~~ i ~ ",~i5 
significant IIlnaral 

MW 

;.\;J 
..to.} 

-

-

-

-

-

-

-

-
-

-

I .. Scm ..I 

IIIIITI I 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 13 

0-7.00 m 

7.00-15.30 m 

15.30-22.25 m 

5cm .-, 

REPORT 1991120 
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ROSETTA LANDSLIDE - BOREHOLE NUMBER 13 (cont.) 

22.25-29.30 m 

29.3G-36.10 m 

36.10--43.00 m 

Scm 

REPORT 1991120 
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I 
t 

TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 
REPORT 1991 /20 
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boroholo .0. 13 
IhMt 3 of + 

99/104-
projoct ROSETTII ujIt'OJJ..iuE.. locoti.. (" fH f:'RwIAI <.b1l1tT" 

co-ardinetll 

R.L 
inclinetion 
beari_, 

notll 

rock 

IUllORI mttrll ~ 

., ooslal i t 

drill typo 

drill method 

drill fluid 

....... c. dHcriptio. 
rock type: grain charletariltita. 

colour, structure. minor componlntl. 

hoi, commenced 
hole completed 
drilled by 
loggod by 
checkod by 

rock .... defecb 

f stll.gth I·~~g 
1= :o:!!i!~~ 

defect descriptio. 
thickness. type. inclination. planarity, 

roughn.n, coating. 
lignificant general 

Scm .. I 

I , n " ~o n 

-

-

-
-

-

-

-

-

-

-



1 

I 
1 

TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 
REPORT 1991 /20 
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borthole no. 13 

.hut 4- of if 

ICO//04 
project 

co-ordinatll 

R.L 
inclin.tion 
bolri •• 

drill tvpo 
drill mothod 

drill fluid 

locltio. S" ff(£~wl/{ COVA.1. 

hoi. commenced 
holo completed 
drillod by 
loggod by 
chockod by 

'rUIi .. itthlr..aol . rock •• Ht .. " rock ..... dlfecta 

.L '- . ~i 

notll I_n. motr .. J 

it 

-

-
-

-
-

-

-

-

-

•• lIIIlncl 'ncription 
rock type: gr.in chiracteri.tics. 

colour, Jtruduri. minor componlnts. 

HO~ -r1Sh1/N1fn:JJ 

A-I' JlE'4urA£7:l f)EP711 
~ 6It·O~ IN 

-rErtiM-y u EN Ir! 

II I n-, I r I r I 

defect d ... riptio. 
thickness. type. inclination. planarity. 

roughness. coating. 
significant general 

Scm 

-

-

-

-

-

-

-

-
-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 13 (cont.) 

43.0(}-50.87 m 

50.87--67.35 m 

57.3!H>4.00 m 

I ... 
Scm 

REPORT 1991120 
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TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 
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bo"h.I, no. I 'f 
,helt t of t 

102 

proj,et 1<OIE..:,..,A I-RNDJJ..;DE. loc.iion If JH E II... VII IAI covaA: 
co-ordin".. 510 3{Uf,~ .... E 

~ ;l'S1t fS'3·~ "" '" 
R.L f'+' 14 3 ""-
incli.Iti.. v~rlu'\(... 
bo.ri •• 

drill typo c;.E..w\c.o l.IO U 
drill m,thod AI GI 'n" p( ..... -J' ~ 

drill fluid W~ 

II""'." ._ipti •• 
rock typ.: urlin ch.rlctlriltics. 

colour, structur., minor components. 

hole comm,nced S M..... l:t, 
hollCompl,t,d ? -"\ ~ ''f' 
drilled by a-, IS aJu.r iJ 11\ 11\ Il 
10QV'" by I,") ..... IJ >_ 

check,d by 1"- ' c:. ' U OI\A WWU~ • 

dltect d.,eripti •• 
thicknlls, type. inclination. planarity. 

roughness. coating. 
lignifiCint general 

Scm 



TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 
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boroholo n.. ''t 
.heet 2.. of 2, 

103/(04-

pr.jm llo/ET'T'4 I-4#OIJ..iOE I.cltion tt fH£R,WtH t..ov/l. J 

co-orelin.tl' 

R.L 
inclinltion 
bolriO, 

~,iIIi. rack 

drill type 
drill mlthod 

drill fluid 

• I • 

-

J/ol.E 'n:~)4.IN~ 
~A.€"QUI~ 'lIVTH 
o-f:" 54'0",- ,,,, 
-reR. 1, 4Jbf 1J CI'oIIl1. 

hole commenced 
hole completld 
drilled by 
loggod by 
checkld by 

rack IMU defecll 

:!' It""lth I.·.-!!~. defect dl .. ,iptia • . ~ r-pii.":- thickness. type. inclination. planarity. 
15 .... r.ughn .... cOlting. ! _~ i!5c 
a ~~!i_.., lignificant general 

Scm 

Il n nll l 

-

-

-

-

-

-

-

-

-
-

-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 14 

0--6.43 m 

6.43-14.25 m 

14.25-20.85 m 

5cm ~I 
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ROSETTA LANDSLIDE - BOREHOLE NUMBER 14 (cont.) 

20.85-27.65 m 

27.65-34.00 m 

5cm 

REPORT 1991120 
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TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 
REPORT 1991 /20 

PAGE 110 

b."h.I, n.. I S 

.hltt i .f z.. 

proj'et I ••• ti •• ON ~OItU'W""'f c)l1rJl~ 33 lHU't.llAJ c.IS". 

••. lIdin.... 5 A 0 J.i If Ir ~ ""-
5 AS't 'f'4·'/rfI\ I\J. 

R.L '10·' ...... 
in.li ... i.. V B-i.. 'f\ t.J,.L. 
btlri". 

not.1 luglOA. mltr .. 

drilltypt ~ to ~I 0 U 
drill m .. h ... N CQ -r ... ,p!L:(" ... ~ 

drill fluid W~c:.( 

..lIaUIncl ~ .. cripti.n 
rock typl : grain ch,ract,ristics, 

colour, atnac:tUrI. minor components. 

hoi' c.mmonc,d I t M~ I~, 
h.I, c.mpl,t,d I ,.., Mo-r'1 I 
drillod by q.. 'it oJ4r U IMJfIiJ. 
I.UU,d by f.L t.... ~O......J.J.ltf"'-. 
chock,d by 

d.l.c! d ••• rip!io" 
thicknns. type, inclination. planarity. 

roughness. coating . 
significant genaral 

Scm 



TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOLE 

co-ordin.ttl 

R.L 
inclinttiln 
bllring 

drillin 

notll 

drill type 
drill method 

drill fluid 

rock 

lugHns mltrlS ~ 

~o"81~ i t 

-

-

-

-
-

-

-
-

-

aubstance ducrip!i.n 
rock tvJM: ,rein dt.r.ct,ristics. 

colour! .tructurt. minor compontnts. 

HbLf. "'-~(~~O 
l~r~~III~Ct:, 8€P1H 
()"F 22·0,.... tN • 

1-r£J2.lIMy 1lfA).'I~ . 

REPORT 1991120 
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hole commenced 
hole completed 
drill.d by 
I.gg.d by 
check.d by 

. ~.ck_ mila delecta 

borehol. no . 15 

sheet 2.. of 1. 

101/104 

delec! dllcrip!ion 
thickntss. type, inciin.llon. pl.narity, 

roughness. co.ting. 
significant genlr.1 

-

-

-

-

-

-

-

-

-

I Scm -
~~'-----~~-----.~I -

11 111" I I 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 15 

0-8.80 m 

8.80-16.00 m 

16.00-22.00 m 

II( 5cm ~I 
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ROSETTA LANDSLIDE - BOREHOLE NUMBER 16 

0-7.55 m 

7.55-14.60 m 

14.60--20.50 m 

5cm ~I 

REPORT 1991120 
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TASMANIA DEPARTMENT DF MINES REPORT 1991 /2 0 
boroholl n.. /.{, 

ENGINEERING LOG - CORED BOREHOlE PAGE 115 .hoot f of 2. 

( 10/104-

pr.joeI 

c •. ardin.toss ~~ ~i~t·.i: ~ drill ry,o (f-£M to '" 0 '0 holocommlncod t ,. M ~ • ~ J 
drillmothod N~ ""-r~~LL"-",,~ h.l.compllt.d:L~ MY .. , 

R.l. S" t· I S --
inclin.ti.n V e.,(."-, tAL-
beari., _ 

drill.d by c;.. fi .. I.I..a.r·~~.t1It 
drill fluid IN A-f1CA. I.gg.d by A. c.. Uo """TJIc-- . 

check.d by 

I-

I-

I-

l­

I· 

I-

I-

. 

rock 

notos I_n. m.tros ~ ,.nunc. dHcription 
!:t rock typl: grain charact.rittia, 

I., .0,,8 iii 1 1 colour. _uro. mi.or comp •••• t •. 

~«:!!'f\~y'- "_~'~~ '11 
.. -J.i..N..~ 1;:1 ~"! , ( 

rock .... 41fKts 

.[ ,'t",nlth ""J'l defect dllcription 
• -.. ~~ thicknlss. type. inclination. planarity. 1 "". ",!lO roughness. coating. 
s significant general 

Scm 

I " " 

-

-

-

-

-

-

-

-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 16 (cont.) 

20.50-27.65 m 

27.65-31.00 m 

Scm 
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TASMANIA DEPARTMENT OF MINES REPORT 1991120 
borlholl no. I ~ 

ENGINEERING LOG - CORED BOREHOlE PAGE11? .hoo1 l of 2. 

112/1~ 

projoct R. ot€:Pr1r J..~lJI/"'llJ£ locotion 19 -rJI. VLIlIJ Cl>l)1t/. 

co-ordinates 

R.L 
inclination 

b •• ri". 
~rilli. 

I- 30 

3L 

-

-
. 

-

. 

drill ty,e 
drill mlthod 

drill fluid 

rock: 

~ 
~~ 

allllltalci ~ncriptiln 
rock ty,e, urain choractoristics. 

caloy,! Itructur •. minor componlntl. 

HOLe. 1CA.M1"~ 
Af',IU;4 U/U'o 1;E/lrH 
(JF 11'0 II'\.. IN 

'/f$A.ll~y lEPoIf7J. 

holt commenc,d 
hoi. compllt,d 
drillod by 
IOUUld by 
chockod by 

rock ..... d ... cts 

~ atrentth HtII.ct deflct dncriptian 
'i -111111. ' thickness. type. inclinetlon. planarity. i :::JQ81 roughness. cOlting. 
s: significant genera' 

Scm 

I II I I I rI I I I 

-

-

-

-

-

-

-

-

-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 17 

0~.30m 

8.30-14.70 m 

14.70-20.70 m 

Scm 
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ENGINEERING LOG - CORED BOREHOlE 
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borthol. no. I 7 
.hlll I 01 2.. 

11411&+. 
proj.ct 

co-.. din.t .. 5Ull ~o :t "" ~, 
S 458' ~U''f- 1'/ 

R.L /0 ~ '1.0 --
inclin.tion Vs.A'f1 c.AL 
bI.ri.. _ 

rock 

not •• luglOn. metrtl ~ 

!l. _ .. ,,81~ I! 

drill ~ G-e:.wtto 2.lO U 
drill m.thod N~ -r,.~£l -r..J,...t.. 

I 
hole commenced :l.., ~~ t ' Cf , 
hole completed J# fIrfln- <t I d J) 

drill Iluid wA-r~ 

•• IIIta ... d .. eripti •• 
rock type: gf,in char.ct.ril1ics. 

colour, ItrudUfi. minor components. 

drillttf by q.. 'ij'..Jur -Q jt\ "" 
logg.d by 1<. c:.. 1)o.-v..W~ 
checked by 

rock ..... defects 

:!' .tll.ath I !.-!!.c.!. defect dueripti •• '5 I-Pin"- thickness. type. inclinetlon, planarity, 
;: 51:2 roughness. co.ting. ! :z:::z ClSij5i5 .. gS!:~_... signifiCint gener.' 

,. Scm 

11111 1 

-

-

-

-

-

-

-

-. 
-

I 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 17 (cant.) 

20.70-27.20 m 

Scm 

27.20-31 .00 m 
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TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 

proj.ct 'RoSErrlf IJ1.NDIJ...IDE. 

,o-"din.t.. drill ty,e 
drill method 

R.L 
inclinl1ion drill fluid 
bllri"l 

.rllii. rock 

3t 

-

-

-

, . 

•• lIsUnce dncription 
rock type: grlin chareet'fiaties. 

colour! dructun. minor compon.nts. 

Hot£. -n=~~,,,,~ 
,f-'r R.£ ~ CJ II£i:l "f)eJ1n( 
6F 1/-0 ""-- ;A! 
'T EXI- , ~E?o-lrr!_ 

REPORT 1991120 
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hole commenced 
hoi. completed 
drill.d by 
logg.d by 
,hocked by 

rock ..... dof1ocls 

borthol. no. 17 

.hMt lOll 

llfo/ Ifdt 

dll.ct dl.criptio. 
thicknw. type. inclination, planarity. 

roughness. coating. 
significant genaral 

-

-
'''''- £ .. ~.J-e..l Z_~ -

.... $t:IO-. - .. - .. _ . 

-

-

-

-

-

-

Scm 

, , , "n . , ,- ,. , 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 18 

0-12.00 m 

Scm 

12.00-15.00 m 
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ENGINEERING LOG - CORED BOREHOlE 

eo-,nli_1I1I Solo !77·b .... 
s ZSt b~'lf"" 

R.L 6 S ' ~f ""-
i_eli.llio_ v£.(,n~ 
bllrin. 

not.. lugttna 

loeltio_ It. 

drill typo ~ to '-.10 '0 
drill mllhod N Q 1"" rt~ (.L 1"" ~ 

drill fluid W~ 

..1IstHce .... ,iptiD. 
rock type: grain characteristics. 

colour, I1:ructURI. min ... components. 

HOJ...e. 11::.Ul/,(I~ 
I1-f" ~~Vl~ e£P'11o( 

11'-0 ""- I III 
f'eA.Tt 4Ih( &FAJ11'f"'r . 

borthol. no. I r 
REPORT 1991120 
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hoi. eomm.ncod , b : tr , 
hoi. compl.t.d I '1 '\I 
drilled by cr. 'i.,J..,..;. _ ~ II\M 
loel.d by f.t L \;) .. "' ... I.l,."..:.... . 
ehock.d by 

delict dll.,iptio. 
thickness. type. inclin.tton. planarity. 

roughness. coating. 
signifiCint general 

Scm 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 19 

04>.40 m 

6.40-12.50 m 

12.50-18.80 m 

5cm 
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borehole no. J 1 
.hHt i 01 l 

120/104 

co-ordinlt .. 5"%.Q :1.1 ~-, '" E. 
S lSI' t-5i 'If"" N 

R.L 113·'7 f ,... 
ineli .. ti.. V £AT1 eAt-

drilltypl GeMUl "IOJ) 
drill method N, -rt"tp/L...,-~ 

drililluid \I\(-4rU 

h.le commencod ,,. 4,rl"t ,~I 
hole completed ~,., A-pt"l--l , I 

drilled by a.. 'it ~ 'iJ M.'"'-'l 
logged by A.. I:.. CO"'-'l.!U-- . 

bI,ri.. - chocked by 

rock ..... ta.ce rock __ defects 

j~ '- . ~i 

not.. h'fIOnl mat,.. ~ 
.11 

~_~~Iit! ~ i 1 

... .. -----.' .. -." 

.tD-~ 

•• lIIIanc. ' •• cription 
rock type: grain charact.ril1iu. 

calow, Jtruc:tUfl. minor components. 

• • 

I11111 rJ III'! I 

d.f.ct d •• cription 
thickness. type, inclination. planarity, 

roughness, coating. 
significant genaral 

Scm 
~I 

-

-

-
-

-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 19 (cont.) 

18.80-25.10 m 

25.10-29.90 m 

5cm 
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b."h.l. ••. r 1 
.hut 2 .f 2. 

122/104-, 
projoct I ••• ti •• 27 ()FFIC£( rrR££T. 

co-ordin.'" 

R.L 
inclinltion 
bltri •• 

V' 

-

-

-

-

drill typo 
drill .. "hod 

drill fluid 

rock ..... t .. c. 

... . . . .. . 

_ ... 

....... nc .... cri,.ien 
rDtk type: grain ch,rKt.riatics, 

colour, atrvc:tUrI. minor components. 

iHOLE 11!<{M'~~ 
~ P£~VI~ ~£Pn-t 
~ 2-1' 90 ""- (AI 
?~#'f:l) liN 171 

hole commenc.d 
hole campl,ted 
drill.d by 
l"1IU.d by 
.ho.ked by 

rock .... defects 

defect dllc,iptiDn 
thiden.ss. type. inclination. planlrity. 

roughness. coating. 
significant genera' 

5cm 

-

-

-

-

-

-

-

. 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 20 

0-8.10m 

8.10- 15.25 m 

15.25-20.00 m 

Scm 
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TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 

R.L 
inclinatioR 
bllri •• -

notH luglOn. 

• -

'''"tio. ON 

drilllyJl G EMc.o ~I 0 l) 
drill mllhod N ~ .-J t"tfI (,... .-,' ...L-o-
drill fluid wAnla. 

.1IIIsta ... ~1I.ri,ti •• 
rock type: grain characteristics. 

colour, atructun. minor component •. 

REPORT 1991120 

PAGE 129 

boreholl .0. J. 0 

124 

r 
holocomml.cod , 3 ,t\~ " 
hoi. compl".d 'if ~'~ 
driliidby cr.a~ ~ 
loggld by Po. L'l::::.. " .... 
checked by 

d.f.ct dll.riptiD. 
thicknm. type. inclinatIon. planlrity. 

roughness. cOlting. 
lignifiunt gIRIf.1 

Scm 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 21 

0.8!HI.70m 

8.70-14.80 m 

14.80-20.00 m 

Scm 
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TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 

projlct 

eo-o,di.lt .. S2.o "tIft·1."" ~ 
5' 7.St ~ j,. tt .... IV 

R.L "'6.'1$ ..... 
i.eli.oIion ve,.,nc.M-

d,illtypo 4-€A(o Alo b 
drill mothod /II ~ 10"i,ali.1"" ~ 

drill fl.id \111 ~ 
belri"l -

rock 

REPORT 1991 /20 

PAGE 131 

borlhol. no. .t i 

.hut 1. of t 

, 
hoi. comm.ncod I S ~~,,, I 
holl complotld I OS 't~ 'II 
driliid by Go./t.JJ.,.)-VM~ 
10UId by P.. t.. .• 'O __ !U~ . 
ehockod by 

rock ...... ofecIs 

not.. I...... mlt''':r llIIoaUacl 'Hcription go Itrlnath I'II'I~- dlllct dl.cription 
rock type: gftin ch,r,ct.riatici. j ....... :- thicknus. typ •• inclinetlon. planarity. 

I.. i i aMU" Itrudur., minor componlnts. 1ii I§ fDughness. cOlting_ 

i:l-"!!II!! I": • MG,W c.o ... li":''1 ,,,;Tt;;;;';::."N1 roW[j7i. ,~;tfr~~~-=~:;:~!!~~_~"~'i!:g.:ifie:.n~t ____ !g.:n.~rol~ 

-

-

-

-

-

-

-

-

-

. Scm 

11 1 111111 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 22 

0.8Q-9.50m 

9.50-15.70 m 

15.70-20.00 m 

Scm 
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TASMANIA DEPARTMENT OF MINES REPORT 1991120 
borehol, no. 2 2. 

ENGINEERING LOG - CORED BOREHOlE PAGE 133 

\28/1~ 

"ojoct 

R.L 

co."din,t.. 5'10 ,If 5 l' , ~ EL 
n .. 'ir f11'7'~""1V 

10'() • t, ""-
ineli.lli.. V ~rt tAL.. 
bo.ri •• 

r.ck 

not.. luttOn. mltr.. ~ 

~. _,,"81~ 1 i 

drill typo <.f..€ ~w 1,.10 U 
drill ... thod IIIQ -r .... tp/.L 1" ~ 

hoi' comm,ncod ;t..o ~ ~ I 
hoi. compl.t,d ~ ~. q J 

drill fluid wArtell.. 

•• IIsbOCl d .. criptio. 
rock typI: grain ch.ract,ristiu. 

colour! structUrI. minor component •. 

drill.d by 4- , ~ ;.)(H" _ U """,1-
hl'l.d by R. I:... ~o...JJ.,...... 
chocked by 

r ....... dofwcls 

go .tre.llh I .... '.!!~.. detlct dtlcriptio • 
'5 I-Piitiii.- thickn.ss, type. inclination. planarity. 
-= 02 roughn,". cOlting. = _;Ie: c;oitg8:!: ;. .ignificant general 

NO C oQC -?"'W\L.. ,...1fJ, 'if 

Scm 

[ I [ [[ [ [ I 

-

-

-

-

-
-

-

-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 23 

Cl-9.30 m 

9.30-17.20 m 

17.20-20.00 m 

5cm 
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TASMANIA DEPARTMENT OF MINES REPORT 1991/20 
borthol, no. 1. 3 

ENGINEERING LOG - CORED BOREHOlE PAGE 135 

projoct 

. 5'1<> h '10 -8- ""-
co·onl,n,l" r l Sf 1, If '1- g '" A..I 
R.L H ' 'l~-. 
inclinoli.. V €'(''JI c..A4-
•• ri •• 

notl' luglOns 

location 

drill typo ~C<:l ~w 0 
drill m,lhod N G. 1>"1('{( -i ....k 
drill fluid W Ai""1E:A. 

..IIatII ...... c,iptil. 
rock typI: grlin characteristics. 

colour, structure. minor components. 

, 
hole commenced :2. '1 M 'I' 
hoi' completed II t '!II 
drillod by C;. ';j' oJ.v. . . iJ ,t\ MIL 
logg,d by a.. <-~ __ 
chockod by 

defect d •• cription 
thic:knllS. type, inclination. planarity, 

roughness, coating. 
significant lIeneral 

40-"'" _k_ .. - ,,-.. 

Scm 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 24 

0.80-10.20 m 

10.20-15.00 m 

I" 
Scm 
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ENGINEERING LOG - CORED BOREHOlE PAGE 137 

projoct 

" . .,dinot.. S 4 0 ~ It S' -A. "" E. 
!" 1.5'8' 1'06- "I ...... A1 

R.L '1q -,., '"'-
ineli.otio. V ~-rl~ 
Mlri", _ 

,oclt 

notll 1uponl mltr.. ~ 

~ _0,,8 I~ 1 i 
.......... d ... ,ipti •• 

rock type: ,r.in ch.r.ct.riatics. 
colour, structure. minor components. 

Hol.E~IN~ 

It ~ ~~UIAEt:. l:JEnt{ 
(JF IS-O ""- IN 

Dol...EA..I/E ? 

-

hoi' comm,ncod 7.. , ~ I" 
hoi' complot,d ~Q ~. "I' 
drillod by q... 'i.,J......;. 
loggld by 'iIv c..... \:)~ 
ehock,d by 

roclt __ defKIs 

:l' .tre.ltb I !.-!:~n def •• t d""iptio • 
'i I-riii:- thickn.ss. type. inclination. pl.nlrity, i I Q!ii! foughness, coating. 
• -=-= I !28~g~ significant general 

5cm .-1 

I rJ I I T I I I 

-

-

-

-

-

-

-



TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOlE 
REPORT 1991120 
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borthol. no. .2.5 

.hlll 1. of 2. 

133/104-

" ."din.11I 5"to 14 13 .... ~I r 1..51' '1, 1 .... N 
drill typo C-EMCo ~t'O 1) 
drill mothod N~ "Iri{J fL -) ~ 

hoi. ,omm.ncod I '7 ~ ~ I 
hoi. ,omplot.d 1 ~ ~ I'll 

R.l. I 0 f'. q 1. ""-
inclin.tion V t!!A..T"",c..4t. drill fluid VI~~ 
buriAl 

notll 

-
rock 

lug.... m.lrll ~ l.bat •• C. docriptio. 
rock typ. : gr.in chtr.ct,riaticl, 

I" _0" I;;! i! colour • • trU<lurt. minor compononll. 

drillodby ~ . ~Cl.k -UW"12. 
logg.d by l'\. L J:::,~",.... . 
,h"k.d by 

rock m.11 deflcts 

.! It".ath I.d.e!!~. defect delcriptio. 
~ ! -"miii:- thickness. typ •• intlin.tlon. pl.narity, 
- -- roughness. cOlting. ;: <oS II 
s: ~ ~~;:;: signifiCint 

I .. 

I' , I 
II 
II 
II 
I 

I 
I I 

i I 
II 
i' · I , , , ; 
, , · , 
I· 

I ~ 
i! 
i I 
i I 
II 
II 
I, 
• r 

I! 

11 11 1'1 1 

Scm 

gen,r.1 

-

-

-

-

-

-

-

-

-



-
TASMANIA DEPARTMENT OF MINES borthol, .0. ~ S 

ENGINEERING LOG - CORED BOREHOLE 
REPORT 1991 /20 

PAGE 139 .hllt 2... of 2.. 

.o·ordi.,t" drill typo 
drill m,thod 

R.L 
inclin.tion drill flu id 
bt,ri •• 

~rllli. rock 

nol.. IUUlOn. m.lr.. ~ 

~ :a ., ~D"81~ .a ~ 

-

-

-

-

-

lullstinci dHcription 
rock type: grlin ch.r.ct.ristiu. 

colour. structure. minor components. 

HOu=. l~~rN4-f"F..o 
.r, M ~ V rlUZi::J 'f)£ITTM 

Of-' 2.:1 ' b",,- t AI IIi. fJriNf 

134/104-

hoi. commenced 
hoi. complet.d 
drill,d by 
10Dl!.d by 
. h"ktd by 

rock min d.l.ctI 

I!' Itrlnlth d"'"~ d.llct dllcription 
~ii . mm.' thickness. type, inclin.hon. plu.rity. 

lo8i roughness, coating . 
significant gen.ral 

1« 

II 
i I 
II 
II I, 

I! 

lrlli lif l 

Scm 
~I 

-

-
~ 

-

-

-

-

-

-

-

. 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 25 

1.0--7.90 m 

7.90--15.05 m 

15.05-21.60 m 

21 .60--27.60 m 
5cm 

REPORT 1991120 

PAGE 141 

.. I 



ROSETTA LANDSLIDE - BOREHOLE NUMBER 26 

D-6.70m 

6.70-13.10 m 

13.10-19.30 m 

I .. Scm 
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TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - CORED BOREHOLE 

co.ordin".. S2-0 6'J..Jt "'" E. 
S" ~Sk (ff1"" IV 

R.L II ~. ~'\) ""-
inclinllion ,,~'\i uk.. 

drill typ. G-tMW AID ~ 
drill method tv~ -r;.t~ (L r("" ~ 

dri ll fluid v.I ~ 
bll,ing _ 

REPORT 1991120 

PAGE 143 

bore hoi. no. l b 

.hllt 1. 01 f 

I 37/lfdt 

hal. commenced I 1 l' \oO"\.L 1 III 
hoi' completed W d ~' <ll 
drilled by q. ~Cl. ~ 1) M,..,a.. 
logg.d by :D... L.-b.> ..... IJ l""'- . 
check.d by 

drilling i.lor_tion rock .ubatlncI rock mi •• dlflcta 

notll lugoon. m.tr.. ~ .ubstanci dl.cription .~ .trlngth I :::~~U dlflct dl.cription 
.~ rock typ.: ,rtin ch.r.c1trirtics. ~ mm. thickness, type, inclin.tlon, pllnlrily, 

~ -a ~Iour. structur •• minor compon.nts. - SiR roughness. cOlting. 
a_ .... 2a!; .. ~ i ;s~az~ :::!I~! significant gener.1 

.. . 

I I 

I 
I 
! , 
I 

I 

I 

I 
I 

I 
I I 

I .. 5cm -I 

I I I IIIT I 

-

-

-

-

-

-
-

-

-

-
-

--



ROSETTA LANDSLIDE - BOREHOLE NUMBER 27 

1.80-9.30m 

9.30-16.00 m 

16.00-16.80 m 

5cm --I 
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TASMANIA DEPARTMENT OF MINES borehol. no. :l1 

ENGINEERING LOG - CORED BOREHOlE 
REPORT 1991 /20 

.hoet i of 1 
PAGE 145 

139/104 
project 1? Ole,.,..,,/} J-A4bJJJbE Imtio. ON R.o4:-' , .... , OVi1'loC 21 CA.ot~'f~Do 

co.OIdi •• t .. 5"2.0 ~oS ...... Ff 
S B I '1 <J( 0 I ""- '" 

R.L 6 rolf"""-
incli •• ti.. V~ ufL. 
bllring _ 

drilliM 

notll lug,onl mltr.. ~ 

::_"2l!! .;j i i 

I-

I-

I-

drill typo ~c.o AIO U 
drill mlthod tV ~ "'-r'r/J... --r...k-

hoi' commenced ~4 ~ , ~, 
hoi' complet,d ~ S -r ~' I{ I 
drill.d by q.. ~ .... /.v.r U iI'\~ 
logg.d by A. ~Uc)f'\.«./dI'-. . 
checked by 

drill fluid ,III ~ 

lullstlnce description 
rotk type: grlin charlcteristics, 

colour. rtructuri. minor compontnts. 

. 

HcJ/.£. ~M/AI~C. 
~ ~QJlt~ 1lEPn-t 
O"F I b '~"'" I N 

n:.J...'fi/t-lJf "bc:Ald1 r.:r . 

rock ml .. defects 

go Itrength I.'e'e.ct deflct description 
'5 I·P:''i:.~g thickness. type. inclination. planlrity. 
-= II roughness. cOlting. 
i -=- ~~!L" significant general 

I III 
Scm 

I r r r I I I I I r I 

-

-

-

-

-

· 
-
· 

· 

-

-
-



ROSETTA LANDSLIDE - BOREHOLE NUMBER 28 

1.0-8.0m 

Scm 
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I 

TASMANIA DEPARTMENT OF MINES borohol. no. J.. 8-

ENGINEERING LOG- CORED BOREHOlE 
REPORT 1991120 

sheet 1- od 
PAGE 147 

141 / lidt 
proj.ct 1CoJ c:."'-".Ii- J·A~{l)dt..I'lJ£ 10Cilion (}Ff! fa 1J'Tli.~'" ENo d"f=- N41'tfMi 00-. 

co-"din.11I 5"2.0 , ~ l> -, "" ~ drililyp. ~COAIO~ hoi. comm.nced ;L '5 -r......ut.. rq I 
S ~&1 033'/ "" . dri ll melhod tJ Q '7rl(1fA.. 7' ~ hoi. compl.lld :t b J......-..L ''ll 

R.l. '7 3 . 6 "'- dri lled by 4-. 'i? ... ~ -1>.11'\ ~ 
inclin.tion V £4Q.11 t..4-L dri ll fluid W~ logged by )::l. <:.. D e."\A.fJ.r~ . 
b'lring - chock'd by 

drilling inf.rmotion rock I.bst.nc. rock ml" d.fects 

lug ~ I.bltinci d .. cripti.n - Itrlngt I dol •. ct 
defect delcription notll lonl mltrlS ~ h Ip"clng = rock typ. : Df.in ch.r.ct.ristics. .= thickness. type. inclinetlon. pl.nlrity. ... . ~ • mm . 

~ 
~ ~ colour. ItructUrt. minor componlnts. ~ roughness, cOiling. .~ j 2~! ~ 10. ';; 

~ g!!!!~~ ' 5 ., • is. ; 1ms .... :lX signific.nt gener,1 '" 
o _~ ~ 

NO C~,""'ro'tI>\L ~.~t- . 

P# 1~~~tt!~5: t;.t 1._ ~ MJlf\l.l-"'~I"",~ ~ 
~'"" ~ /r- .... ~fiM."";i- ~ -< ~'-"tH l-{W 

I-~ ~ {QAt'" OMEJl#£ :~~'-'" 1: v it- ~g t-M~(!"'-"'0'" 
.~~ ~) ~.....,)~ .. ~~ 

;~ liM. -J,~ ....41~ 
ILl • 

y~~~:S;'~ .,:-
[~ o~ '- -:-J 
~~ltiF~u.J ~" 

Dj'D 
'-;1 ~a~ ~. -, 
~~ 

9' ~ 
HOL£. ~ IN fI:rr::JJ 
.+r'KE~1.I1~ 1<:J€.PT11 
aF t·O ""- ,IV-

- '-0=:1(.11 M-V ~€PO' Ir.s . 
I 
I 

-

I I 
I 

-

I 
I - I 

- II , 

'" 
5cm ., 

-

-

-

-

-

-

-

-

-



TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - EXCAVATION 

project ~~ 
co-ordinates exposure type 

.quipmont ~~ 

operator () ~ ~ 
R.l 
excavation dimensions I X J """"""" 

REPORT 1991120 

PAGE 148 

pit "commenced 

excavation no. I 

sheet I of 2-

pit completed J. 
logged by r: 8~ l./'" h. 
checked by 

structure. geology 

7u-~ -
.1J.' 1 ',wg 

7. • 'r;:1b 
-



TASMANIA DEPARTMENT OF MINES REPORT 1991120 excavation no. r 

ENGINEERING LOG EXCAVATION PAGE 149 
sheet J..- of :L--
143/J~ 

project location 

co-ordinates exposure type pinommenced 
equipment pit completed 

R.l. logged by 
excavation dimensions operator checked by 

C hand 
0 C K pe netr-. ~ notll metres = 0 material • 

t: -" 'i"E l;~ om eter 
~ 

o _ 
U C c ._ 

~ . samples. u u~ soil type: plasticity or particle characteristics. _0 
~~ kP, structure. geology ~- ~ 

:;; l~ ;!:E • ~ ; tests ~ colour secondary and minor components M~ ' .. ' .. 
~ -' Q. f! • '15 :s cc 000 .,; • o. ~g 000 

123 ." = " Eu u~ _N. 
Oc.c..AJ '..41- -.1. ~ol' Cc(tQ"., 

~ ~.~ t'I 7~ 
UI -<-t .... Q......, ~1-i.4 

- -

- -

- -

- -

" 

- -

I-
5cm .. I 

. 

Iketch 

• .~ l../ 
j- . --I-- .-. - .. - _ .. .- ... ., •• .. 4 -~:-:- --r:-. <Q:: . >c5 _6 - f-- -- ... -

-1 ~ I - .-==-. -
~" 

fT.:"-
~ 

-- 1-7 .. - . -- .-- ----
r~. \ ' ,-7, , ',>- . , • 

<"" . .. , ~ f-.; ,~;- ,1-' -I-:.~ - ,,- . , 
~ 

, 

7 '-r--
~ • - ',~ 

" .. : ... 
, -.- - -. - . , ~ .. 

~,j~ 
r 

'- ~ '------- 1-.- = . ; 'C~ - -=- I-- _ - . -- - -
- til ~ 

-,. 

- - .. '-- -: - ::.... - .. ~ -:~~- eO' .. - - .. 

- - -I-- ". ~ 
s - - - ...I 



TASMANIA DEPARTMENT OF MINES REPORT 1991120 excavation no. J... 

ENGINEERING LOG - EXCAVATION PAGE 150 
sheet I of I 

1LJ4 I 
project~ ~ location~ I[ otfo.r t<. ~ ~'o ~ 

co·ordinates exposure type pit 'commenced 
equ ipment ~ pit CDmplet~ ($ L A4. ~. 

R.L · 
excavation dimensions I )( .,).·S ....... operator ~~ CA<--":'-l 

logged by t- • ~"""""'I . r 
checked by 

~ hI nd .. ~ 
K pin Itr-G "j notll metres = .2 malarial 1;-g t: .2 Ciie; om 81er . = o ~ G~ ~ .-

G ~ G samples, u U~ soil type: plasticity or particle characteristics. ~o .2> kP, structure. geologV ~ ~- :c ;:e z:.e .~ .;; • a ; tests ~ 
~ ~> colour secondary and minor components ~~ 

~ ....l E. ~ ~ ... . -~ ~~ 000 

'" 0 e8 CI m "'0 0 0 0 
, 23 .., = u-a .... ... _ N • 

~A -- ~~ I. ..(, ---- -- 7~ ~ ,,, ~ 1f.:.1(1. - - .. ,1..,-,,) W - dP _ 
-~ h ~D' • b-e.-'.L ' f~ 

- - - -
~"O~. - . - GIlt ::-:.. - w .. -

r - - , -. ~(.. t.. -- U"":J 1'1 " 
'- v V - -- , 
- '- ~a.-..t-h ~ ~. - c.(.. tJ " I • . --. -- . --. 

0 .. 
.~ 

I~~~'~~' 
f 

... ';"" .,!.1' , a·?'1 - . - Sl. .. -~ 
- .. n 
-~ 

co 

"< 7"~-~ 
it ~~:::i h~7:!M ~'1 " •• . . - g..., ,ll ! -

.2.- .- .l'-" ~ u~ - Gc. ~~~( ... )) -

:5 
,., 

" c- Oli .:- ...... ~' • Cc..(. ...;uJ:. 
2t- ""':::"G:r ~.«_ ~ ~ 

- . 

I- Scm .. , 
l 

lkelch 

" .~ 1-- .. -. --- --- - - - - .. . -. ---
Il>. __ • rI 
- M r -a I-:- ~ ~ ~ '- ,'4 

. - - - ._-

t - ~ 
~-. - - - r . 

I - - --- - -, - - 0-.= ~ .-5 - _ .. -- --. . -. --'- -' 
'7' - '- .. -

\ 
.. -- ~ -- . . _ . 

\= ........ ---- - ~ - ~~ 
,l - ~ -- """ "'-'--= 1-..;... 

\ ~ .. -f-~ " ~:.. A 'lr~ -""; ---..... •• . -- --~- . - . - . ~. ---I- . 

-- r ' - - -t . . , .. - .- ... 

I 



TASMANIA DEPARTMENT OF MINES REPORT 1991120 excavation no. 3 

ENGINEERING LOG - EXCAVATION PAGE 151 
sheet I of ( 

)45/104-

project ~~ 10cation{()I-v-r -; ~<Kc.-...l (, ~A7J ~ 

co·ordinates exposure type pit 'commenced 
equipment ~ pit completed 

R.L logged by F. ~ •. ~./ I..!f.-" -, 
excavation dimensions Ix I.f~ operator (,~~ • . .;.J. checked by 
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