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10th July 1989

The Shire Clerk,
Hornsby Shire Council,
296 Pacific Highway,
HORNSBY. N.S.W. 2077

ATTENTION MR. WARREN LATHAM

Dear Sir,

RE: Report on Proposed Filling, 01d Man's Valley, Hornsby

Please find enclosed our report on the geotechnical investigations for the
proposed filling at Old Man's Valley, Hornsby.

Our estimates of costs and fees for further geotechnical work in the area
of proposed fill and for undertaking a rock mechanics study of the eastern
quarry face as outlined in the report are included in Appendices D and E
respectively.

We also recommend that consultations continue during the pre-construction
and construction phases. It is understood that the Council will be
responsible for detail designs and for supervising and directing the works,
and that the Council will advise when consultations are required. We have
not made an estimate of costs and fees for such consultations as these are
dependent upon the progress of work. However, these consultations would be
undertaken in accordance with standard Terms of Agreement for Professional
Services (rev 89/3), a copy of which is attached in Appendix D.

Should you have any queries regarding this report please do not hesitate to
contact Mr. Tony Scott or the undersigned.

Yours faithfully,
COFFEY & PARTNERS PTY. LTD.

Eors.

C.P. THORNE
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1.0 INTRODUCTION

This report follows our earlier reports $8463/1 dated 11th October 1988 and
S8463/2-AB dated lst March 1989 undertaken at the request of Hornsby Shire
Council, who plan to construct a substantial fill over the headwaters of a
series of creeks above the Hornsby breccia quarry (see Figure 1). The
first report discussed the proposed additional fill at 0ld Man's Valley and
recommended further work. The second report described the results of
additional work with respect to the southern end of the proposed fill.

Subsequent to the issue of this second report and during work related to
the northern end of the site, it became evident that the survey information
which had been provided as part of the Brief was not correct. The shape of
the slope below the existing fill was found to steepen down towards the
creek rather than to flatten as the earlier survey showed. In addition,
initial stability analyses of the northern end were not favourable.
Following a meeting with the Council, further survey and investigation was
requested as per our facsimile dated 26th April 1989,

The findings of the new survey at the southern end plus information
provided concerning toe construction indicated that a complete revision of
Report $8463/2-AB was necessary and that report must be considered as
completely superseded. ,
Because of wet conditions and difficult access, the survey results were not
received until late May and access for test pits and boreholes was not
available until the first week of June.

This present report describes the additional field work and analyses
relating to the southern end and the results of work at the northern end.

Information provided by the Council consisted of:

* Hornsby Shire Council "01ld Man Valley Playing Field Development Report
on Field Compaction Trial with Grid and Vibratory Padfoot Rollers",
March 1983;

* Golder Associates "Geotechnical Investigation Proposed Alternations to
the Northern Bund Wall and Associated Filling Program, Hornsby Quarry"
(prepared for the Readymix Farley Group), November 1982;

* Golder Associates "Supplementary Report on Slope Stability Study
Eastern Face, Hornsby Quarry" (prepared for Readymix Group), August
1982; '

* Contour survey by Rygate & West, Surveyors, 13-4-1970 (on drawing by
GH&D, 21st July 1970);

* Later contour survey on Council plan 428.14;

* Plans and sections showing approximate present and proposed surface
levels (plan 428.21, 8 sheets);
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* Drawing showing current position of drainage gullies and piping;
* Recent survey of Hornsby quarry;

* Surveyed sections at Ch 170, 190, 215, 230, 270, 310, 350, 390 and
403.4m and a contour plan No. 428.24 of the area near the new drainage
outlet pipes to the quarry. ’

The survey and other factual data supplied, including factual data in
Golder Associates' report, has not been checked and this report relies on
that data.

2.0 RESULTS OF FIELD WORK

2.1 Northern End

The field work for this report consisted of the drilling of one additional
hole (BH6) near the toe of the highest section of the proposed fill,
mapping of the quarry face below this section, excavation of pits (TPl to
TP7) and mapping of exposed features in the creek. Nine 50mm undisturbed
tube samples were taken in the borehole and test pits.

The locations of the bore and test pits are shown in Figure 1 and logs are
given in Appendix A. Results of laboratory testing are presented in
Appendix B.

Attempts were also made to map areas of seepage and to measure flows during
wet weather.

2.2 Southern End

Two additional boreholes (BH7 and BH8) were drilled at approximately Ch
215m and Ch 230m and a standpipe was installed in each borehole. A test
pPit was also excavated at about Ch 240m. The logs of earlier holes BHI to
BH5, together with BH7 and BH8, are given in Appendix A and locations are
shown in Figure 1,

3.0 DISCUSSION OF SUBSURFACE CONDITIONS AT THE PROPOSED FILL SITE

3.1 General

As described in previous reports, the proposed fill is immediately above
the Hornsby breccia quarry. The original landform comprised a steep
sandstone slope at the rear of the site feeding a creek which ran through
the centre of the site leaving two ridges (see Figure 2 which shows
conditions in 1970).

Both ridges are breccia and the approximate sandstone/breccia interface is
given in Figure 3. The southern breccia ridge is now almost fully covered
with fill to form the present playing field area (Figure 3).
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3.2 Surface and Subsurface Drainage

The surface runoff from the slope uphill of the site on the eastern side is
intended to be intercepted by surface drains along the base of the slope
which lead into a pipe which runs from about the centre of the site
northwards to discharge into the valley to the north of the proposed fill
area (Figure 4). 1t was observed during a very wet period that almost all
the flow from the centre and southern slope disappeared south of the drain
into the fill. Dye placed in this water did not show discharge on the
downhill side of the fill. However, this cannot be considered as a
definite indication that the two are not linked.

Seepage was noted from halfway along the access road which runs down to the
quarry. This road forms a berm in the northern batter of the existing
playing field and is cut into natural soil on the uphill side over part of
its length (Figure 3 and Photographs la, 1b and lc). A substantial
localised seepage flow emerges from this batter in the centre of a feature
which could be a shallow slip in the batter. Elsewhere, general seepage
was evident along the toe. This seepage is presently collected in an
unlined drain and led to the creek which runs from south to north along the
west boundary.

Seepage was also noted at the toe of the filled slope of the existing fill
near BH7(Photographs 2a and 2b). As described below, a toe "key" was
constructed along the toe and BH7 was drilled just uphill from the key and
a standpipe was installed to check if water was ponding behind the key
(Figures 1 and 5). This standpipe showed a water level at about the
natural ground surface. A second standpipe was installed at BHS just
downhill from the toe. This standpipe showed a much lower water level. It
is possible that there is a time lag in the response but it is also
possible that the water level in BH7 is ponded in the residual/extremely
weathered breccia behind the "key", while the water level in BH8 represents
that in the underlying highly to moderately weathered breccia. More
standpipes would be required to decide this issue.

The top of the fill bench below the access road is also cut into natural
soil and further seepage is evident from this slope. This seepage is led
partially to the west to the boundary creek and partly north to the
existing depression.

The original set of drainage depressions has been filled over at the top
and further fill has been placed over the main east-west drainage
depression, moving it north to its present location.

Despite wet conditions, little seepage was evident near the upper
depressions in the fill. However, very substantial seepage emerged from
the fill batter approximately on the line of the old depression (Photograph
3). This flow was the main contributor to the flow of this depression,
which was measured at 5 1/sec where it entered the main west boundary creek
about midday, roughly 6 hours after rain stopped. The flow was measured at
2.5 1/sec approximately 12 hours later.
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Photograph la - Natural drainage gully developed at (Approx. Ch.260m) boundary
i between northern toe of playing fields and access road. Note
residual red-brown clay exposed in gully. Water in gully is almost
entirely derived from seepage from toe of fill embankment.
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PHOTOGRAPH 1b - View looking west along drainage gullv. Note wet soil and
seepage to left of drainage gully. (Approx. Ch 260m)




Photograph le¢ -

View of seepage emerging at toe of north western corner
of existing playing fields. The seepage emerges near to
the boundary between the fill and residual breccia soil.

(Approx. Ch 260m)
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Photograph 2a - Seepage emerging at weste
at approximately Ch.220m.

rn toe of existing playing fields

Photograph 2b - View of boreholes BH7 and BH8 (white pipes). Note water siting

on surface in foreground.
photograph being taken.

(Approx Ch 215m to 230m).

This area was dry 12 hrs prior to
The water is seepage from fill toe.
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In the quarry side, seepage was evident emerging from the toe of the
natural slope on the eastern side of the road.

Groundwater levels were recorded in a number of standpipes in bores and

standing water levels in pits were also recorded. These are summarised in
Table 1.

Table 1
Water Levels in Boreholes (RL m AHD)
Bore 1 2 3 4 5 6 7 8
Approx GSL (RL m) 130 130 130.5 130 128  95.89 118.6 113.5
3/2/89 blocked 120.5 119.7 119.8 119.7 - - -
14/2/89 119.8 blocked 118.9 118.8 119.1 - - -
14/4/89 blocked 122.9 122.3 120.6 blocked 93.09 - -
8/6/89 = —mmemmmmme o destroyed - -- 116.2 105.75

During late May and early June an excavation for a new drainage pipe-was
made (Figures 3 and 4). This pipe is to collect drainage from all the main
creeks east of the quarry so as to divert the water. It is understood that
this pipe is to be placed with its invert at RL 90.5m, which is
substantially lower than the previous pipe. The creek bed has rapidly
eroded downwards as the result of this deeper outlet, exposing weathered
breccia in its bed (Photograph 4).

Golder Associates, in their report dated August 1982 noted that there was
no evidence of groundwater in the rock slope. It appears therefore that
the fresh to slightly weathered breccia is drained by the quarry and that
the water levels observed in the site above are the result of groundwater
perched on the relatively impermeable residual soils and extremely
weathered rock. The actual groundwater pressures at various depths in the
weathered breccia profile are therefore uncertain. '

3.3 Subsurface Conditions at Site

The site can be considered as having four zones with the boundaries running
east west, -

The first zone is the sandstone country and lies south of about Ch 120m.
This zone consists of breccia overburden fill over shallow residual sandy
clays over sandstone, as evidenced by BHl and BH2. The proposed fill
extends to the south of the existing fill onto the steep sandstone hillside
(see Figure 1),
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Approximate level of creek
before lowering of culvert
invert level.

Boundary between alluvium, brown
(top) and residual clayv/breccia
yellow-brown (bottom).

Photograph 4 - View showing
scouring and erosion in creck
after culvert invert level was
lowered by approximately l.5m
about 3 weeks before photograpih.
Chainage 380m.
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The second zone runs from Ch 120m up to near the access roadway at about Ch
230 to 270m. In this zone, breccia underlies all but the easternmost part
of the fill. The sections at Ch 170, 190 and 215m (Figure 5) show the
conditions, which consist of breccia overburden fill overlying the natural
breccia land surface under the present playing field. It is understood
that a "key" was constructed at the toe of the batter by excavating a
trench 1.5m deep at the toe and 4.5m wide and filling with compacted fill.
Downslope the weathering is deep and the creek has incised deeply into the
weathered profile, giving very steep sides to the creek, with a flat floor
covered with sandy alluvium. Over most of this length the fill batter and
creek bank continue to give a more or less continuous slope from the top of
the fill to the creek bed. Because the breccia is weathered deeply, the
lower slope comprises extremely to highly weathered breccia, in the form of
a sandy or gravelly clay with corestones of moderately to highly weathered
breccia, and has essentially soil properties.

The third zone extends from the access road to the east west drainage
depression. Here the boundary creek is less deeply incised and the ground
beyond the creek slopes up more gently to the east. Breccia overburden
fill has been placed at the back (east) side of this zone, covering the
original drainage course, and it is understood that the drainage course was
cleaned "to rock" prior to fill placement, although it has not been
possible to confirm this. It is further understood that no attempt was
made to place any subsurface drainage provisions in the depression.

To the west of the fill the natural surface consists of deeply weathered
breccia at the southern end and alluvium to the north west (see Figure 3
and sections at 270, 310 and 350m on Figures 6 and 7). The depth of
weathering, as evidenced by excavator refusal on slightly weathered grey
breccia, decreases to the north. Intermediate between the alluvium,
residual soil/ extremely weathered breccia is a clay layer of high
plasticity and a cemented sand layer - both are thin. The alluvium
consists of silty and clayey loose sand.

The fourth zone comprises the area north of the east-west drainage
depression. The northern breccia ridge is deeply weathered breccia to at
least 4m just at the change of slope above the creek and deeper towards the
top. The test pits show a similar profile to that in the southern breccia
ridge, with a thin layer of red residual clay of high plasticity over
extremely and highly weathered breccia. There is a clear boundary where
the steep breccia slope ends and the alluvium begins (see Figure 7). The
alluvial area is extensive (Figure 3) and the creek has eroded through the
alluvium into the underlying weathered rock in places. As in the southern
ridge, it appears that the creek has downcut through the weathered breccia
and in this zone there is a thin ridge of weathered breccia left between
the creek and the access road which runs round the top of the quarry. The
slightly weathered to fresh breccia occurs at about RL 90m in the quarry
just opposite the new outlet pipe.
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3.4 Results of Shear Strength Testing of Weathered Breccia

One triaxial and four direct shear strength tests have been undertaken on
samples from the site. These results are summarised in Figure 8 as shear
strength versus normal effective stress, and to allow plotting of the

triaxial results the shear and normal stress on the failure surface have

.been used to give the plotted points.

There is a wide scatter of points, partially due to the influence of gravel
size rock fragments which "reinforced" the shearing surface in some
instances. In the scale of the real slope, such reinforcement would not
occur. In assessing individual C' and §' values the unusually high points
have been ignored.

It is normal practice to adopt, for design, values approximating the lower
quartile, and to require a factor of safety of at least 1.5 using these.
Figure 8 shows the average values and computed lower quartile results for
all tests and for tests on extremely weathered breccia only. For the
extremely weathered breccia, values of C' = 40 kPa and @' = 20° are
obtained, while for all results the values are C' = 11 kPa and ¢' = 23°,
The lower bound is C' = 5 kPa and ¢' = 25°,

There ‘are areas around the pit with substantial slopes up to about 50o and
20 to 30m high and these slopes appear to be free of seepage. A friction
angle of 20° and cohesion of 40 kPa would allow a slope to be about 25m
high for a factor of safety of 1.0. For the overall lower quartile values
of C' =11 kPa, ¢' = 23° the corresponding height is about 9m, and for the
lower -bound value of C' = § kPa, @' = 25° it is about 4m.

The existence of the steep, highly weathered breccia slopes does not,
therefore, necessarily indicate higher parameters than those given above as
the extremely weathered breccia lower quartile, especially given that
unsaturated conditions could exist in the slopes. The mass strength must,
however, be higher than the lower bound for these slopes to exist.

The approach has therefore been adopted of using C' = 40 kPa and ¢' = 20°

for weathered breccia and C' = 5 kPa, ¢' = 25° for residual soils. Because
the cohesion intercept is uncertain a check has also been made assuming
c' = 25 kPa, §' = 259 in the weathered breccia for some cases

For new compacted fill, values as previously discussed have been used, i.e.

C' = 25° ¢' = 25° for clay/shale and C' = 10 kPa, §' = 32° for sandstone
fill.

For the purpose of analysis of the slopes incorporating existing fill it
has been assumed that the strength of the fill can be taken to be the same
as for the residual soils. For sandy alluvium C' = 0 kPa and @' = 300 pas
been adopted. The adopted values are given in Table 2.
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Table 2
Parameters Used for Analysis

Material Cohesion Friction Angle Density

kPa degrees kN/m
Residual breccia
0ld fill 5 25 1.96
Weathered breccia 40 20 1.96

(25) (25) 1.96
Alluvium 0 30 2.0
Sandstone fill 10 32 2.0
Clay shale fill 25 25 2.0

4.0 DESCRIPTION OF ROCK IN QUARRY

4.1 General

The Sydney 1:100,000 Geological Series Sheet 9130 indicates that 0ld Man's
Valley is underlain by volcanic breccia, with the surrounding plateau
comprising Hawkesbury Sandstone (see Figure 9a). Hornsby Quarry, situated
immediately west of the proposed filling at 01d Man's Valley, is sited
within the volcanic breccia which is generally called the Hormsby Diatreme.
The geology sheet indicates the Hornsby Diatreme to be dumbell shaped and
elongate for about 1.5 km in the NE/SW direction and is generally less than
400m wide. The southern extremity of the diatreme is separated from the
main body by a sandstone bar across 01d Man's Valley. The Thornleigh
Diatreme is situated some 200m to the south west (along projection of the
long axis) of the Hornsby Diatreme and is separated from it by Hawkesbury
Sandstone. The relationship between the Hornsby and Thornleigh Diatremes
is not known. They may represent unrelated individual intrusions or they
may be related. Further, it is unknown whether the Hornsby Diatreme
represents a single intrusion or a number of intrusions. Certainly, the
dumbell shape alludes to the possibility of more than one intrusion. If
the Hornsby Diatreme represents a number of intrusions, their relationships
and effects on one another are unknown.

A diatreme can be defined as "a pipe-like volcanic conduit filled with
pyroclastic debris (tuff or lapilli tuff) and blocks of wall rock".
Diatremes in the Sydney Basin are thought to be Jurassic age and are
generally considered to have resulted from violent intrusions of molten
magma into surrounding country rocks which are Hawkesbury Sandstone in this
case. Figure 9b outlines hypothesised stages of general development and
features of diatremes found in the Sydney Basin.

Figure 1 (site plan) shows the interpolated boundary between the volcanic
breccia and the Hawkesbury Sandstone. The location of this boundary has
been assessed based on field mapping along creek lines and of surface
exposures as shown on Figure 3 undertaken by Coffey & Partners and on the
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rock material penetrated by Coffey & Partners' boreholes and test pits, and
Golder Associates boreholes (Gl to G3) The top of the breccia was

intersected by BH3, BH4 and BH6 of this investigation and was penetrated by
boreholes Gl, G2 and G3 of Golder Associates' investigation of August 1982.

Limited geological mapping of the joints and bedding was also carried out
on the exposed rock faces within the quarry.

4.2 Structure

While no mapping of the Hawkesbury Sandstone exposures in the east of 01d
Man's Valley was undertaken, the Hawkesbury Sandstone typically comprises
near horizontal beds of sandstone to about 4m thick which may be internally
cross bedded at angles ranging from about 5° to 30° to the horizontal.
Joints within the Hawkesbury Sandstone are typically subvertical, with the
main joint sets striking NNE-SSW and WNW-ESE.

Exposures of the Hornsby Diatreme in Hornsby Quarry indicate a basinal
layering of the diatreme. This basinal layering is particularly well
defined in the eastern face of the quarry (see Photographs 5a and 5b).
According to Crawford et al (Ref. 1) "although the original crater deposits
probably had a slight centroclinal dip, the exaggerated basinal structure
observed here is probably due to peripheral drag as the volcanic breccia
subsided within the surrounding ring fault".

Tﬁé'bedding planes form weaknesses within the rock seam as evidenced by a
number of slides around the quarry (Photograph 6). The largest of these is
on the south eastern side of the quarry while there are other smaller ones
on the northern side. The orientation of the bedding is therefore
important to the stability of the eastern quarry face beneath the proposed
filling.

Results of the mapping of bedding planes of the diatreme exposed in the
quarry are summarised in Figure 4. The mapping indicates that the dip of
the bedding planes in the quarry ranges from less than 10° and up to 750,
Over the northern half of the quarry face, beds generally dip towards the
south east quadrant while over the southern half, beds generally dip
towards the north east quadrant. Most bedding was observed to be dipping
into the eastern face of the quarry, indicating that the centre of the
basinal structure or the pipe structure probably lies east of the current
quarry. Extrapolation of the measured bedding dip directions suggests that
the centre of the basinal structure is situated east of the existing quarry
behind the present eastern face of the quarry.’ The general lack of clear
bedding structures in Golder's hole G2 and in Coffey & Partners' hole BH6
is consistent with this assessment of the structure.

A limited survey was conducted of major joints exposed in the eastern face
of the quarry on the existing benches at the approximate levels of RL 90m
and RL 68m, termed benches 1 and 2 respectively. Only joints with a
continuity of greater than lm were considered.
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PHOTOGRAPH 5a- Well developed basinal layering in

eastern face of Hornsby Quarry.



[}
FW]
Q
[l
l
4
Cal
[o
Y
@]
~
[J}
o}
—~
Q
&}
fu]
]
[}
[J]
Ko
o
~
@]
ol
Uy
O
3
[}
-y
-
t
Fal
V)
et
3
]
O
B
Q
jom
2~y

bedding dipping into east face.




i

|
|
|

i

PHOTOGRAPH 6 - Bedding plane
on south east

exposed by slide
corner of pit.
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Results of the joint survey on benches 1 and 2, individually and combined,
are presented on stereonets in Figure 10. The plot for bench 1 indicates
that the dominant joint set strikes north-south and is sub-vertical or dips
steeply to the west; the minor joint set strikes east-west and dips
steeply to north and south, typically to the north. There is also a
possible subordinate set striking north-west/south-east and dipping steeply
to the south-west, although this may be part of the dominant joint set.
Similarly, the plot for bench 2 has the north-south and east-west joints
encountered in bench 1.

The combined plot indicates the presence of two main joint sets. Joint set
1, the dominant joint set, strikes north-south (mean strike 001°/181°) and
dips steeply (mean dip 86°) to the west. Joint set 2, a subordinate set,
strikes east-west (mean strike 088°/268°) and dips steeply (mean dip 779
to the north and south, typically to the south.

The orientation of joint set 1 appears to correlate with the orientation
used by Golder Associates in their report Slope Stability Study, Eastern
Face Hornsby Quarry dated August 1982. Observations of the lower benches
at the eastern quarry face indicate similar joint orientations to those
outlined above. Observations of joint set 1 indicated a spacing between
joints typically ranging from 0.6m to 2m.

It should be noted that many low angle joints were intersected in the
volcanic breccia in both Coffey & Partners boreholes and Golder Associates
boreholes. These did not appear to be well developed in the quarry face.
They may have been masked by bedding planes and rock fractures or the
structure of the rock mass behind the quarry face may be different to that
exposed.

The boundary between the volcanic breccia of the diatreme and the
surrounding Hawkesbury Sandstone was not located during the investigation.
Hence, the steepness of the junction is uncertain. However, Crawford et al
(Reference 1) has indicated that this boundary in other diatremes of the
Sydney Basin is commonly characterised by steep sandstone walls.

5.0 DISCUSSION OF SLOPE STABILITY ABOVE QUARRY LEVEL AT SOUTH END

The section chosen for analysis is that at Ch 215m where the creek most
closely approaches the toe. The section at Ch 190m is not very different.

As noted in Section 3.2, there is uncertainty regarding the groundwater
conditions in this area because of the discrepancy in water levels at BH7
and BH8. Accordingly, two situations have been analysed:

* A continuous groundwater system following the original ground surface
to the toe of the fill and then dropping to the creek.

* A dual system with groundwater in the fill and residual/extremely
weathered breccia at the old ground surface level down to the toe of
the fill, and with groundwater in the underlying highly weathered
breccia at a lower level as indicated in BHS.



58463/2-AC
10th July 1989 21.

The results are given in Table 3 and plots of selected analyses are shown
in Appendix C. These analyses indicate that the existing factors of safety
calculated for the lower quartile strength values are in the range 1.1 to
1.3. If the additional fill was added these values reduce to 1.07 to 1.2.
The present factors of safety for failures to the top of the creek bank are
about 1.1 to 1.2. It should be noted that the factors of safety are very
sensitive to soil parameters and that the test results show a large

scatter - a 5° increase in friction angle in the highly weathered breccia
increases the factor of safety by about 0.3. Analyses of flatter slopes
indicated that the fill would have to be flattened to a 1 in 3 slope to
give a factor of safety of 1.5,

It must be concluded that, based on the work to date, the present condition
does not have the margin of safety commonly accepted for engineering
structures and that the addition of further fill at the top of the batter
should not occur without stabilisation measures. These issues are
discussed further in the Conclusions.

Table 3
Results of Stability Analyses at Ch 215m

Case Configuration Groundwater Weathered Breccia Fill(New) Factor

c' g' c' @' of Safety
South 1 To RL140.85m Single 40 20 25 25 1.07
1A 25 25 25 25 1.07
South 2 Existing Single 40 20 - - 1.11
2A 25 25 - - 1.07
South 3 To RL140.85m Dual 40 20 25 25 1.20
3A 25 25 25 25 1.26
South 4 Existing Dual 40 20 - - 1.32
Failure in EW/Residual only 1.14
Failure in Residual only 1.21
4A Existing Dual 25 25 - - 1.36
South 8 Fill flattened Dual 40 20 - - 1.50

to 3:1

6.0 DISCUSSION OF SLOPE STABILITY AT NORTHERN END

6.1 Results at Ch 350

Several sections have been analysed. The highest is at Ch 350m and results
are summarised in Table 3 and plots of selected analyses are given in
Appendix C. The proposed slopes show factors of safety of about 1.25 for
fill placed directly over the alluvium. A series of analyses was
undertaken for various alternative slopes, as shown in Figure 11, using
both circular and non-circular analyses. For most of the circular
analyses, a fresh rock level was not specified. Experience has shown that
although this results in deep failure surfaces which, in reality, would
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encounter the rock, the factors of safety are reasonably accurate and can
usually be matched by non-circular surfaces which follow the top of the
actual rock surface.

Non-circular analyses are time consuming because it is not possible to
undertake fully automatic searches for the worst failure surface (a typical
slip circle analysis will involve several hundred trials). Nevertheless,
some non-circular analyses have been done and these, too, are shown in
Figure 11. They show values about 0.1 higher than the corresponding slip
circles and if more analyses were done it is expected that this difference
would reduce.

The analyses used C' = 0 and ¢' = 30° for the alluvium. Replacement of
this material near the toe with a layered drain would not substantially
improve these strengths and hence the analyses can be taken as applying to
the case where the drain is constructed as described later. The water
levels used in all analyses assume that the drainage measures described
later are implemented and are successful.

Based on the analyses an overall slope of about 2.75:1 is required for a
factor of safety of 1.5 at Ch 350m.

Table 4
Summary of Analyses at Ch 350m*
Case Slope Analysis Type Comment Fill Factor of
Safety
1 1.75:1 Circular Shale 1.24
1A Sandstone 1.28
2 2.25:1 Circular Shale 1.31
2A Sandstone 1.34
3 2.50:1 Circular Shale 1.40
4 2.75:1 Circular Shale 1.42
5 3:1 Circular Shale 1.47
5A 3:1 Circular Sandstone 1.49
6 3:1 Noa~Circular - Shale 1.60
3R 2.50:1 Circular With rock at Shale 1.48
RL 90.0m
3L 2.78:1 Non-Circular - Shale 1.50

NOTE: All analyses assume drainage measures implemented and successful
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6.2 Results at Ch 310m

At this section the existing fill is about 20m back from the creek, with a

residual breccia slope between.
weathering than at Ch 350 (Figure 6).

The data suggests a greater depth of
Because of the unknown quality of

the fill, a groundwater level at the fill and residual soil surface has

been assumed,

A summary of the stability analyses is given in Table 5 and plots of
selected analyses are given in Appendix C.
versus slope is shown in Figure 12,

A plot of factor of safety

The results indicate that the proposed slope is not sufficiently stable and
that flattening of the fill slope to 1 in 3 is required to provide a factor
of safety of 1.5.

An alternative arrangement using a 1.75:1 slope to a 15m wide berm to RL

115m at the toe was also analysed.

of 3:1 to RL 139m gave a factor of safety of 1.5.

With this berm a slope above the berm

Reducing the upper level of the fill to RL 130m increases the factor of
safety by about 0.05.

Case

C310A

B

C310A1

Bl

Cl

C310A2

B2

C2

C310A3

B3

Table 5

Summary of Analyses at Ch 310m

Configuration

2:1 Slope (no rock)

2:1 Slope (no rock)

2.5:1 Slope (no rock)

2.5:1 Slope (no rock)

2.5:1 Slope (rock at RL91.5m)
2.75:1 Slope (no rock)

2.75:1 Slope (no rock)

2.75:1 Slope (rock at RL92.0m)
3:1 Slope (no rock)

3:1 Slope (no rock)

Fill

Shale

Sandstone

Shale

Sandstone

Shale

Shale

Sandstone

Shale

Shale

Sandstone

' Factor of
Safety

1.16
1.07
1.26
1.18
1.30
1.32
1.24
1.37
1.37

1.29
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Table 5 (cont)
Summnary of Analyses at Ch 310m

Case Configuration Fill Factor of
' Safety
C310A4 3.5:1 Slope (no rock) Shale 1.47
B4 3.5:1 Slope (no rock) Sandstone 1.38
C4 3.5:1 Slope (rock at RL9L.Om) Shale 1.57
C310A5 3.75:1 Slope (no rock) Shale 1.54
B5 3.75:1 Slope (no rock) Sandstone 1.45
C5 3.75:1 Slope (rock at RL91.0m) Shale 1.71
C310C6  2.5:1 Slope (rock at RL91.0m) Shale 1.35
C7 3.0:1 Slope (rock at RL91.Om) Shale 1.48
C8  3.25:1 Slope (rock at RL91.0m) Shale 1.55
€310C9 1.75:1 Slope to RL115m
(rock at RL91.0m) Shale 1.53
C9A 2:1 Slope to RL115m
(rock at RL91.0m) Shale 1.69
C310C10 1.75 slope to RL115 then 3.5:1
to RL139 (rock at RL91.0m) Shale 1.60
C10A As C10 but 2:1 slope Shale _ 1.35
Cl10B As C310A4 but to RL130m Shale ] 1.52

6.3 Stability North of Ch 350m

In this area the designed toe is on the sloping breccia slope. No analyses
have been done. However, flattening of the slope will be necessary and
this could be done by extending the toe down to the alluvial flat below.

7.0 STABILITY OF QUARRY SLOPE

The toe of the fill will come within 50m of the top of the present position
of the eastern face of the quarry and would be within 25m of the final
development profile for the eastern face at Ch 350m. The critical section
for the interaction of the proposed filling and the quarry face appears to
be the section of the face north of about Ch 270m.
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The structure of the volcanic breccia rock mass behind the eastern face was
investigated by Golders in their report of August 1982 in which two fully
cored boreholes were drilled to depths of about 50m (refer Cross Section Ch
270m). This information has been supplemented by limited mapping of the
quarry face as described in Section 4.0 above. However, the rock mass
structure is not well defined other than in the very general sense that the
vent plug appears to be behind the eastern face and bedding dips towards
it. The structure in detail appears to be quite complex and is difficult
to assess without a major rock mechanics study. :

The eastern quarry face appears to be well drained in that no significant
areas of groundwater seepage were observed following the recent period of
consistent rainfall. Apart from this observation and the report of water
loss below 42m in Golder borehole G2 there is no factual information on
water conditions behind the eastern face. :

The Golder report of August 1982 concludes "... the eastern quarry face is
therefore considered to remain stable at the slopes, and to the depth,
proposed for further development of the quarry". This conclusion is
consistent with observations made as part of this study. However, it is
not possible to assess stability of the edstern face in a quantitative
manner due to the lack of structural data on the rock mass behind the face.

The proposed filling is unlikely to significantly load the quarry face as
it now stands, nor is it likely to adversely affect groundwater conditions
behind the face. On this basis Golder's conclusion appears reasonable for
the quarry face as it now stands. However, if further excavation of the
eastern face or significant blasting near the eastern face is to occur then
it is recommended that a major rock mechanics study be undertaken to allow
a quantitative assessment of face stability before any such activity is
allowed to proceed.

8.0 DRAINAGE MEASURES AND CONSTRUCTION PROVISIONS

8.1 Surface Drainage

Stability of the proposed fill is critically dependent on the provision of
surface and subsurface drainage measures.

The surface drainage must prevent ponding of surface water and encourage
rapid runoff so as to minimise infiltration of water into the fill.
Drainage at the rear (eastern) side of the site is inadequate in its
present form and must be modified to divert surface water into the drain
system. It will, as a minimum, be necessary to provide a concrete cutoff
wall to rock across the lowest section to divert the water which now enters
the fill and, in the same location, to provide a lined drain to carry
concentrated flows direct to the main drain. In addition, all entrances
must be substantially upgraded and provided with measures to preveat
blockage.
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8.2 Subsurface Drainage — Southern End

In the area above the existing playing field there are stormwater drainage
pipes which must be checked to see if they can sustain the additional
loading and if not they must be modified to take the load or removed and
other provisions made for surface drainage.

A subsoil drainage blanket should be provided at the base of the existing
sandstone cuttings over the length of the cuttings where fill is to be
placed against them. These drains should be 4m wide by 0.3m deep and
consist of drainage gravel (see specification below). If desired, the
shape in cross section may be modified but the cross section area should
remain the same. For protection, these should be filled over to a depth of
0.5m by sandy clay or gravelly sand fill as obtained from the adjacent
quarry for previous fill at the site. These subsoil drains should be
positively drained into the overall drainage system.

In areas where the sandstone cutting shows weathering or fracturing,
vertical drainage wicks should be placed and joined into the horizontal
drains. Wick drains should be Mebra wick drain 7007 or similar, fastened
to the rock face. Alternatively, sand could be placed against the face.

In the area to the south of the existing fill, stripping of the existing
slope will produce a series. of benches. Subsoil drains of at least

0.5m x 0.5m should be placed at the base of each bench slope, draining out
to beyond the fill. A drain should also be placed along the existing
southern fill toe. If the base of each slope is in rock the drainage
gravel may be placed directly on it and filter cloth laid over the gravel,
otherwise the filter cloth should encompass the gravel.

Provision of drainage at the toe of the existing west facing fill slope
beneath the present playing field will be dependent on other action taken

in this area.

8.3 Subsurface Drainage — Northern End

Figure 13 shows a tentative layout for subsurface drainage at the northern
end. A large filter cloth protected gravel drain is proposed down the
present central depression, extending down to the present edge of filling.
Because of the high measured flows at this location, a higher capacity
drain is required downstream of this point and a rockfill drainage layer
protected by conventional two stage filters is proposed. Prior to
placement of this drain the area should be stripped of all alluvium,
residual soil and extremely weathered breccia. Dewatering of this
excavation will be necessary and, depending on the nature of exposed rock,
it may be necessary to slush grout the surface, both to inhibit softening
and to minimise seepage into the underlying rock.

Other feeder drains are proposed plus separate drains along the existing
road and at the toe of the underlying slope.
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It will be essential to include subsoil drainage with any éxtension to the
northern surface water drainage pipe.

Headwalls and pipe outlets are recommended to facilitate clearing of the
outlets.

Depending on details of the amended fill design it may prove necessary to
modify the drainage details given in Figure 13 and this drawing must be
considered as indicative only.

At the exits of the main drains a perforated pipe should be placed back
into the drain for 5m and an outlet structure should be built at the end of
the drain. These structures are to facilitate cleaning to prevent blocking
of the outlets.

As a further measure, the final Im of fill is to be clay fill compacted to
100% of standard compaction. The purpose of this is to provide a
relatively impermeable seal to the top of the fill. If services are
planned which might penetrate this later the layer should be deepened.

8.4 Filter Cloth and Drainage Gravel

It is recommended that a non-woven needle punched geotextile be used as the
filter cloth, such as BIDIM Ul4 or similar. Where the base for the drain
is uneven a sand layer should be used to provide an even bed for the
fabric.

Drainage gravel should consist of durable 20mm stone satisfying the
requirements for concrete aggregate. It should contain no more than 2% by
weight finer than Smm. Sand bed material must have less than 5% passing 75
microns. :

Graded filter drain material for use in the alluvial area should be of
similar quality and to the grading shown in Figure l4. The rock component
of the drain may be sandstone provided it is checked and found to be
sufficiently durable. Not all sandstone will satisfy this requirement,
even when fresh.

If desired, graded filters may be used elsewhere to replace filter cloth.

8.5 Staging and Construction

Prior to placement of fill on the natural surface, all vegetation and
topsoil should be removed and the surface graded to an even slope.

The fill should be placed in layers and compacted to a minimum. density
ratio of 95% by standard compaction. The stability calculations assume the
strength of either ripped sandstone or clay/shale fill compacted to this
density, and failure to maintain this minimum standard will endanger
stability. For the same reason, other forms of fill should not be used
without further consultation. Density tests to check fill compaction
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should be undertaken in accordance with the publication "Guidelines for the
Specification and Testing of Earthworks" prepared by a sub~committee of the
Australian Geomechanics Society. In addition, periodic effective strength
tests should be done on the actual fill used to check design assumptions.

The staging of construction must be managed such that:

(1) Surface water is diverted around and away from the fill and the
subsurface drains. ' :

(b) The disposition of more permeable (e.g. sandstone) and less permeable
(e.g. clay) fill must be organised so that water cannot build up
within the permeable material. 1In particular, the placement of more
permeable fill behind (i.e. further from the toe) impermeable fill
must be avoided. If necessary, additional subsurface drainage should
be provided to positively drain permeable zones in the fill.

The main central drain should be constructed prior to filling and be
covered by lm of fill to protect it from erosion.

The herringbone drains should be joined into the main drains and
constructed ahead of filling in sectioms.

Monitoring of groundwater levels and flows from drains should be undertaken
on a regular basis.

9.0 CONCLUSIONS

9.1 General

It must be recognised that the placement of fill over natural watercourses
above the edge of an operating quarry is an inherently difficult and
potentially dangerous undertaking.

Control of surface and subsurface drainage and close attention to fill
quality will be essential and must be greatly improved from the present
situation.

If ever the drainage systems become inoperative, for examp le by blocking of
drains above the slope, the potential exists for a Coledale style flow

slide to develop, and hence ongoing maintenance is essential.

The original proposal does not have an adequate margin of safety against
failure. Some suggestions for alternatives are provided for consideration.

9.2 Southern End

The difficulties at this end occur because of poor drainage near the toe of
the existing fill and proximity of the steep slope to the creek.
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The possibilities for improving drainage at the toe are limited but could
consist of placement of a toe drain by excavating in sections. These
measures alone would not, however, prove sufficient and consideration must
be given to either:

(1) Piping the creek and providing a toe buttress. Subsurface drainage
along the creek would be necessary and the pipe would have to be
designed very conservatively since overflow could result in scouring
of a path to the quarry. The additional fill would add weight to the
top of the quarry slope and further studies of this effect would be
necessary.

(2) Flattening the existing batter and improving toe drainage.

It is recommended that placement of fill in this southern end be limited to
the following until remedial measures are taken:

(a) Placement of fill to the south of the existing fill. The verbal
recommendations given for that area should be implemented as noted in
Section 8.2.

(b) At the rear of the present playing field not closer than 60m from the
present crest. The drainage measures of Section 8.2 must be
implemented prior to fill placement.

Additional boreholes should be drilled and piezometers installed to check
whether the poor drainage conditions extend all along the toe and whether
there is a dual or single groundwater system. Additional strength tests
should also be carried out on fill, residual soil and highly weathered rock

-samples to check the applicability of the values obtained from samples

further north. A proposal for this work is given in Appendix D.

9.3 Northern End

The analyses indicate that substantially flatter slopes ‘are required and
hence the fill configuration will have to be modified. Preferred
configurations should be developed using the guidelines given in Section 6
and further advice sought concerning the stability of the new proposals.

A key issue is the depth of weathering, the actual groundwater regime, and
the strength and permeability of the existing fill. Further investigations
should be undertaken, including test pits, boreholes, installation of
standpipes and additional laboratory testing. A proposal for this work is
given in Appendix D. '

The drainage measures shown are indicative only. However, the works above
the fill at the base of the sandstone slope should be implemented
immediately.
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9.4 Quarry Face

On the basis of information available, Golder Associates' conclusion
appears reasonable. In view of the possible ramifications if the quarry
were to be extended, consideration should be given to implementing a rock
mechanics study in conjunction with other work. A proposal for this work
is given in Appendix E.
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i a £} 0 B o o
123 @ % 888
= sp FILL: SAND fine to coarse grained yellow with some GRAVEL
} 'é = i - brown e Y M ' .
i . -4
! . sC FiLL: SAND fine 1o coarse grained yellow becoming gravelly with depth |
- brown CLAY medium plo.'gicﬂy Y S 9 v P
i I 1. —
7.7.6
=13 - -
: 2_J ]
6, 14.26 .
N*=40 . .
| i " T6W | "RAVEL fine fo course gramed brown jo T 1 TR T T T T T
. grey SAND, fine to coarse CLAY, medium i
plasticity ’
- - 3] —
| « c
H 4— -
1] - 4 BRECCIA boulder cored through approx : - i
5 0.9m diameter )
J SC | CLAYEY SAND: fine To coaise grained T RESIDUAL 7
- yellow - brown to brown CLAY, low to ]
o medium plasticity : >Wp
1 E Coring Commenced at 6.16m b
o . e ]
7 ] —]
os - !
o e
A ] 7
hert - .
> 8 :
t METHOD : SUPPORT NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
g AS ouger screwing™ C  casing U50 undistubed sample 50 mm| SYMBOLS AND SOIL Vs very soft
S| AD  auger ariling” M mud diameter DESCRIPTION s soft
<1 R roller/tricone PENETRATION D disturbed sample B £ firm
| washbore 1t 2 3 rosist N standard penefration test: | based on unified St stitf
2 cr cable tool ,&gin"‘g’ 'chce N®  SPT + 'sampl? recovered | clossification system Vst very sfiff
% HA hand auger ofusal Nc  SPT with solid cone H hard
Of br  diotube WATER vV vane shear MOISTURE Fo friable
% “bit shown by suffix * not measured P pressuremeter D o Vi very loose
~ 5 s blank bit Y water level Bs  buk sample " mZm L loose
L
L ig 8l v v bit = R refusal W wel MD medium dense
‘ ] ol 1 C it _Q water outflow Wp plastic. fimit D dense
5 Gl ee ADT B~  water inflow vD very dense
|
L




Coftey & Partners Pty, Ltd

Incorporated in Queensiand. @@ V borehole no:

BH1
engineering log - N
cored borehole L T T d
: office job no: $8463/2
. client: HORNSBY SHIRE COUNCIL hole commenced: 30~1-89
f principal: hole completed: 30-1-89
project: OLD MANS VALLEY logged by: SRM
borehole location: SEE FIGURE 1 checked by: AS
) drill model and mounting: EDSON 3000 - TRUCK slope: -90 DEG RL.Surface: Approx 1310 m
: barrel type dnd length: NMLC 3.0m fluid: WATER bearing: datum: AHD
- driling information rock substance rock mass defects
' 83 substance description o ot :’°iz' defect defect description
= £8 1 52 . arain cha - = 3t o0 : type, inclination planarity, roughness,
| E T; 5| = %% ::E:. ® rock ty;’)e. ?ruln clhumcienahcs g Strength| test spm%:lng cozzng. thicknessp ¥ 9 )
] 21z|s ] ® | ©8 | §3 | coloun structure, minor components o 13(50) unless otherwise noted defects foliow
€ [of | .., o : x 2 ,z2x55 MPa | 388 §§ general description below
| L
1 |
!
o 1 -
foend 2  _] |
i | L
.
] ~f -
! 3 - =
‘ i . »
[ 4 =
I
i i A
5 =
E 6 - n
|
L [3) SANDSTONE: fine o medium grained, HW I~ L JT, 70deg, planar, rough 6.20-6.40
2 orange, - brown, indistinct | :
3 bedding, 1
. . D -—JT, 70deg, planar, rough 6.73-6.90
7 "SANDSTONE: fine 1o medium grained, ~ KX] 1]
grey indistinct bedding 5-10% dark
grey, organic material in flokes L
- <imm thick
i r~
{ -4 B
! e
i < 3
har} B
z". A treseen
%1 General Defect Description:
g
5 .
; METHOD W POINT LOAD TEST WEATHERING STRENGTH DEFECTS
- AS auger screwing | — water level D -diametral : 1 —joint
el ap auger drilling A -axial FR fresh B -extromely low | pp ~parting
ol R roller /tricone B— water inflow " VL  -very low SM -seam
(8] SW  -slighti
= ¥ washbore N not measured GRAPHIC LOG/CORE LOSS ighlly L -low CL -clay
ey O NMLC  core diilling briling Water core recovered MW -moderately M -medium RO -rough
| 2| NaHQ core ariling 9 (hatching indicates H  -high DC ~decomposed
e § artial loss material) HW  -highty 9 -
b4 parti PL -plonar
[‘?‘ © [:l_'l casing used | no core recoverea VH  -very high IR ~irregulor
5 gl varrel withdrawn | < complete loss EW -exfremely EH_ -extiemely high 9




Coftey & Pariners Ply. Lig

! Incorporated in Queensiand. rg@ f V] borehole no:
BH1
. engineeri I _ ANV
K ng u b”ngh 0'9 V7704 dest 3 of 3
i core orenoile office job no:  $8463/2
‘ client: HORNSBY SHIRE COUNCIL hole commenced: 30-1-89
O principal: hole completed: 30-1-89
project: OLD MANS VALLEY logged by: SRM
borehole location; SEE FIGURE 1 checked by: AS ]
) drill model and mounting: EDSON 3000 - TRUCK slope: -90 DEG RL.Surface: ApprOX 1310 m
' barrel type- and length: NMLC 3.0m fluid: WATER bearing: datum: AHD
] driling information rock substonce rock mass defects
33 substance description o ot ﬁ;‘:‘ defect defect description
] b1 _:_": r §§ g; rock type: grain chatacteristics § S"en'gth tost spo"c,ing cggﬂ:-g'"f;;gggg;‘a planarity, roughness,
I e : [y 3 . = m h
| £ § ]« |02 g3 colour, structure, minor components o 15(50) unless otherwise noted defects foliow
€ lof = o z 2 sz MPa 288 § ; general description below
;] SANDSTONE: fine to medium grained, -
‘ grey indistinct beddin _5-10%gdcrk [0:30
] Q grey, organic material in flokes
! 3 <tmm thick -
Zz
4 Borehole BH1 Terminated at | 8.60 | {mh F
9 -
j - -
N _ :
1 .
L 1 i
H |
; } b -
[ - L
i - -
i
‘ 12 -
i
f ] -
| i L
13 -~
| . 3
J | | N
; 14 -
J R L
1 - -
TN 4 B
H <
e
.?. T -
-— - -
> RN
%| General Defect Description:
2
5
: METHOD V POINT LOAD TEST WEATHERING STRENGTH DEFECTS
| As auger screwing | Y.  waler level D -diametral JU -joint
2| AD auger drilling A -axial FR  -fresh EL -extremely fow | pr _parfing
o1 R roller/tricone B— water inflow VL  -very low SM ~seam
(8] SW  ~siightl
= w washbore . not measured GRAPHIC LOG/CORE LOSS ghtly L -low CL ~clay
D51 NMLC  core diilling Driling Water core recovered MW -moderately M -medium RO -rough
[ Z] NQHQ core driling 9 (hatching indicates L H  -high DC -decomposed
33 H casing used |~ partial loss materiah MW -hiahly VH high PL —planar
! -very hig .
L : no core recovered - IR -irregular
é S barrel withdrawn | ~§ complete loss ] EW -extremely EH__ -extremely high <
9




‘ Coffey & Pariners Pty. Lid

incorporated in Queensiand. I L / borehole no:
| JiR
s BH2
| . . _ AN\
- engineering log V717074 oot 1 of 3
borehole

office job no: $8463/2

client: HORNSBY SHIRE COUNCIL hole commenced: 30-1-89
] principat: hole completed: 30-1-89
; project: OLD MANS VALLEY logged by: SRM
i borehole location; SEE FIGURE 1 checked by: AS
) drill model and mounting: EDSON 3000 - TRUCK slope: -90 DEG R.L.Surface: Approx 131.2 m
i .
‘ hole diameter; 100mm bearing: datum: AHD
! o
i ~3 |
g < . e |eoe ’
ol = I notes 21 L8 material e | 2€15%5 % structure and
| 9| B (5] 5 [somples szsl, | 23 22 | 82{°§ % additional observati
) £] 5 |81 & ples. 1 £33 22 soil typeplasticity or particle characteristics By | B 2 servations
g 13 c |lalT ~ o= |Z 33 . Oc 2é kP
| € @ |2] z {testelc P s2|9g o colour, secondary and minor components £0 o8
j a £€,0 o o oo
123 i g8%
P =2 GW | FLL: GRAVEL fine fo coarse grained FiLL
) 3 Z . brown Sand fine to coarse C?AY low to M .
; medium plasticity
! 1 _
Q
i . _
}; 15, 20,10 i " 76C | THLL GRAVEL Fine To coarse grained CLAY """ <Wp TR T T T
U N*=30 . medium to high plasticity .
; 2. -
# 1 - -
] T 6.5 .10 4 ]
! N"=15 B ]
3 -]
i 12, 14,9 ]
I N*=23 -]
| 4_] ]
1
5 ]
=1l | ! ]
|
) ]
— 6. 13,2 ]
L "=34 *] ]
| . i
i
7 -
"~
=4 sC CLAYEY SAND: fine to coarse grained . Extremely weathered sandstone
- ofange - brown to grey CLAY medium to .
o high plasticity
- —
> s [/
t METHOD SUPPORT NOTES samples and fests CLASSIFICATION CONSISTENCY/DENSITY INDEX
3l AS auger ‘screwing* C caosing U50 undisturbed sample 50 mm{ SYMBOLS AND SOIL Vs very soft
| AD  auger driling* M mud diameter DESCRIPTION s soft
al R roller/tricone PENETRATION D disturbed sample . o F firm
Bl W washbore 1.2 3 o resistance N standard penetration test: based on unified st stitf
{ \ 3 cr cable tool ‘ﬁ rcné?né o N*  SPT + fcmpl? recovered classification system VSt very stiff
L E hand auger efusal Nc  SPT with solid cone - H hard
1
L O py diatube WATER V. vane shear MOISTURE Fb friable
%) *bit shown by suffix * not measured P pressuremeter > e VL very loose
L 5| 8 blank bit W water level Bs  bulk sample M m:ist L loose
§
o 8 v v bit = R refusal W wet mD medium dense
) 1 1C it _Q water outflow FORTI D dense
N B_ water inflo Wp plastic limit
5 O] _e9 ADT w VD very dense




Coffey & Pariners Pty. Lid

Incorpotated in Queensiand. E V] borehole no:
BH2
. . AN\
| engineering log - Vo274 doot 2 ot 3
borehole

office job no:  $8463/2

client: HORNSBY SHIRE COUNCIL hole commenced: 30-1-89
( principatk: hole completed: 30--8¢9
‘,} project: OLD MANS VALLEY logged by: SRM
- borehole location: SEE FIGURE 1 checked by: AS
‘ drill model and mounting: EDSON 3000 - TRUCK slope: -0 DEG " RL.Surface: APPYOX 131.2 m
; hole diameter; 100mm bearing: datum; AHD
[
1 (4]
‘ c 8 lobs
=
° % " notes 4 %3 material 25 %5 &% g structure and
. <3 =% - 22 2. =4 : i
21 £ 3] s [samples, . £8 L2 | 28 soil typexplasticity or parficle characteristics 25 | 23 s’; additional observations
| 2 3 (3] Zftestetc 3 55 2 colour, secondary and minor components g5 | 55| kPa :
o 1= <] k-] o oT
' 123 ® | © EE
“* sC CLAYEY SAND: fine 1o cogarse grained Extremely weathered sandstone
. orange - brown fo grey glAngedlum to <Wp v v ed san o» i
I high ‘plasticity
| |
| @ i
) _
i
{ —
) ] COMMENCED CORING AT 10.30m -
1 4 4
1 -
. 4 N
|
; J 4
) J "
| 12 -
\ - -
7 - J
13 —
| i N
! b ]
P
i -1 -
| g _
| . o
; N 4
i 15 -
P~ . -
b 1=
Ll o ] |
L3 A
Zz 16
¢ METHOD SUPPORT NOTES  samples and tests CLASSIFICATION CONSISTENCY/DENSITY INDEX
S| AS auger screwing™ C  casing US0 undisturbed sample 50 mm| SYMBOLS AND SOIL Vs very soft
5| AD  auger driling* M mud : diameter DESCRIPTION s soft
al R roller/tricone | PENETRATION D disturbed sample P firm
. t W washbore 1 2 3 o resistance :. ;i:rncrrd per;e'ruhon te:t: blcseflr on“unmed' St stiff
1 3] cor cable tool ranging to sample recovere classification system VSt very stiff
Pl 3] HA hand auger efusal Nc  SPT with solid cone H harg
" O bt ditube WATER Y vone shear MOISTURE Fo friaple
E!  *pit shown by suffix * nol measured P pressuremeter e a Vi very loose
2| 8 blank bit Y woter level Bs  buk sample M motst L loose
gl v v bit = R retusal W wet MD medium dense
of 1 1C bit =g woter outflow i D dense
-~ B~ water infiow wp plastic limit
!:_‘, Ol eg. ADT : YD very dense




Coftey & Partners Piy. Lid

; Incorporated in Queensiand. EE f \V{ borehols no:
-

; BH2
. . ' ARNNN\N
- engineering log = : VL7747
U l’ed b h le sheet 3 of 3
bt co oreno office job no:  $8463/2
client: HORNSBY SHIRE COUNCIL ’ hole commenced: 30-1-89 i
{ principalk - hole completed: 30-1-89
project: OLD MANS VALLEY logged by: SRM .
o borehole location: SEE FIGURE 1 ) checked by: AS
o arilt model and mounting: EDSON 3000 - TRUCK slope: -90 DEG R.L.Surface: APPI'OX 131.2 m
; barrel type- and length: NMLC - 3.0m ~ fluid: WATER bearing: datum: AHD
’ ] driling information rock substance rock mass defects
33 substance description o st I';"oig' defect defect description
o = £3 = . § iatt = - : type, inclination planarity, roughness,
{ ,; E T s | = %% % ° rc;ck ty;')e. igmm c.hamcrenshcs . § Strength| test a?na"(:mg coating, thickness
P Bia|s ] ® | °e | g8 | ¢olow stucture, minor components S 1s(50) unless ofherwise noted defects follow
e E |oj = s x s ,5xZ5| MPa | 58888] general description below
i . L N
[ A— - -
/
\\ — =3 -
i
o - i ]
1
- 10 - -
N Continued from non-core boreholé B 4
o Q :| SANDSTONE: fine fo coarse grgined. EW - E
b g orange, - grey, indistinct bedding,
P i =z HW o 7
ok | D A N
| —PT, 0-10deg
.300.40
3 Mw ] I —
I L -
. 5 ' L_PT, 0-10deg J
J i _
-y | N
| Lo 4 ]
(770 1.20 _
S [~ . 3
; ] Borehole BH2 Terminated ot | 13.30! { h i ]
1 14 _| =~ ]
|
| 4 B 4
'\ 4 A 4
! | R 4
] 5 . - _
B . - .
| e
Y o ] i ]
Pz R 4
> 14
“1 %] General Defect Description:
| g
] =
N j=d
: METHOD W POINT LOAD TEST WEATHERING STRENGTH DEFECTS
| AS auger screwing | .  water level D -diametral U -joint
2] AD  auger diiling A -axial FR  -fresh EL - -oxtremely low | py _purting
i °f R roller/tricone B~ water inflow . VL -very low SM -seam
i (&) SW  -slight)
' =l ¥ washbore . ot measured GRAPHIC LOG/CORE LOSS oy L -low CL ~clay
D2f NMLC core drilling Driling Wator core recovered MW -moderately M -medium RO -tough
§~ NQHQ core drilling 9 (hotct-ung indicates H  -high DC -decomposed
S . <] partial loss material) HW  -highly 9 PL ~planar
3 casing used ; VH  -very high IR -;p I
S barrel withdrawn | <] complete loss | || no core recovere EW -extremely EH_ -oxtremely high fregular
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(C) Copyright Cotfey & Pariners Pty. Lid. 1987

Coffey & Partners Pty. Lid
Incorporated in Queensland.

engineering log -

borehole

BORAR!

Vo704

AN |

office job no:

borehole no:
BH3
sheat 1 of 3

$8463/2

HORNSBY SHIRE COUNCIL

client: hole commenced:  31-1-89
principal: hole completed: 31-1-89
project: OLD MANS VALLEY logged by: SRM
borehole location: SEE FIGURE 1 checked by: AS
drill model and mounting: EDSON 3000 - TRUCK slope: -96 DEG R.L.Surface: Approxm.o m
hole diameter: 100mm bearing: datum: AHD
O
-3 | e
5 s o ° 9 2
! 2 | notes 2| 2 material ec | 2E |55 structure and
o1 B [5] 5 |samples =3, | 53 22 | 2285 additional observafi
< % lal @ ples, | a2l 28 soil typewplasticity ot parlicle characiteristics %5 | 2% g,’_ Qi observations
E 5 % 2 [testetc = S°l@8 [ colour, .secondary and minor components £5 56 kPa
a E|@ o o byl
123 I 28§
— =1 sC ElLL: SAND Fine lo coarse grained brown FILL Gravel contains breccia
2 = E CLAY medium plasticity GRAVEL fine: to <Wp fragments -
coarse
e T B L rpenpuuyponsmt B SR O I N D _
6,3 .4 CL FILL: CLAY, medium plasticity, GRAVEL
N*=7 - fine to coarse i
2 ]
3.4 .4 VSt s
N*=8 E N
3 ] } 7
. 3 ]
4. ]
§ —]
5,6 .10 i H nt |
N*=16 i i}
6 -
7 -]
10, ~ = T 7
N\ N*=p 8 _
METHOD SUPPORT NOTES samples and fests CLASSIFICATION CONSISTENCY /DENSITY INDEX
AS auger screwing® C  casing U50 undisturbed sample 50 mm| SYMBOLS AND SOIL Vs very soft
AD auger driling* M mud diameter DESCRIPTION s soft
R roller /tricone PENETRATION D disturbed sample . " F firm
w washbore 1 2 3 o resistance N standard peneiration tesi: { based on unified st stiff
Cr cable tool .?cnging to N*  SPT + ?cmple? fecovered | classification system Vst very stiff
HA hand auger }-refusal Nc  SPT with solid cone H hard
[} diatube WA v vone shear MOISTURE Fb triable
“bit shown by suffix * not measured - P pressuremeter o ar VL very foose
8 blank bit W water level Bs  bulk sample " st L loose
v v bit = R refusal W wol MD medium dense
T 1C bit 'Q water f’“"'°“’ Wp plastic limit D dense
e.g. ADT B> water inflow vD very dense
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Coftey & Pariners Pty. Ltd

incorporated in Queensiand.

engineering log - VL7774

borehole

E ﬂ Y( borehole no:

AR BH3

sheet: 2 of 3

office_job no:  5$8463/2

client: HORNSBY SHIRE COUNCIL hole commenced: 31-1-8¢9
principal: hole completed: 31-1-89
project: OLD MANS VALLEY logged by: SRM
borehole location: SEE FIGURE 1 checked by: AS
drilt mode! and mounting: EDSON 3000 - TRUCK slope; -90 DEG R.L.Surtace: Apporx129.9 m
hole diameter: 100mm bearing: datum: AHD
15
-3 1
§ | 6§ ; g2 lge2
ol = notes o | €= material e | €| 652 structure and
el 2 [5f 5 |samp =gl | 53 22 | 32|85 additional observati
£1 § |3 g %mPles. | £ 2le | 88 soil type:plasticity or particle characteristics 25 | 23 §_ a ona servations
e @ 15 S ftestere 3 23]E 22 colour, secondary and minor components €6 | 55| kPa
a % 19 K] o o
123 L 888¢
GP FiLL: Fine to coarse grained brown SAND FiLL
. fine to coarse CI.Ang'edium w <Wpl M
[- 1
0
N COMMENCED CORING AT 9.00m
104
11
12.]
13
14.]
15
16
METHOD SUPPORT NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
AS auger screwing® C casing U50 undistubed sample 50 mm{ SYMBOLS AND SOIL Vs very soft
AD auger drilling® M mud diameter DESCRIPTION s soft
R roller/tricone PEN'EIRZATIOPN 3 d;ﬁ";bf: 8°mr;':r tost: | based on unifiog F tirm
s enstration test: sed on unifi .
W washbore o resistance Ne 8:7": P "‘ ! y |° ot , st shit
Cr cable tool ranging to sample recovere classiicalion syatem VSt very stiff
HA hand auger efusal Nc  SPT with solid cone H hard
DI diatube WATER V. vane shear MOISTURE Fb friable
*bit shown by suffix * not measured P pressuremeter D dry VL . very loose
B blank bit Y water level Bs  buk sample L loose
: R refusal M moist
v V bit - N " w wet MD medium dense
7 TC bit water outflow : W lastic mit D dense
eg. ADT water inflow P P vD very dense
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Coffey & Pariners Ply. Lid
Incorpotated in Queensiand.

engineering log -
co?ed borgholg

&0

\/

ANNANNNNY
V777404

office job no:

borehole no:

BH3

sheet 3 of 3

$8463/2

(C) Copyright Coffey & Partners Pty. Lid. 1987

client: HORNSBY SHIRE COUNCIL hole commenced: 31-1-89
principak: hole completed: 31-1-89
project: OLD MANS VALLEY logged by: SRM
borehole location: SEE FIGURE 1 checked by: AS
drill mode! and mounting: EDSON 3000 - TRUCK slope: -90 DEG R.L.Surface; APPI'OX129.9 m
barrel type and length: NMLC 3.0m fluid: WATER bearing: dotum: AHD
driling information rock substance rock mass defects
8z substance description o ot l’:;‘:' defect defect description
=] o £93 - . ! ieti = . type, inclination planarity, roughness,
E T a'% 4 %% %2 ro'ck tyy:e. ’grom c.haructenshcs , g Strength| test a?n%:lng coating, thickness )
(2 ; @ |Bg | g8 | coloun shuchure, minor components g 15(50) unless otherwise noted defects follow
E 5] 2 ® x . MPa | 52588| general description below
A4
= | .
o
£
@ -1 -
E . i
o
£
° . N Continued from non-core boreholé 3
= - -
9 ‘n. : ] BRECCIA: medium to coorse grained,
M 4 | light” = brown, indistinct beaair?g, HW L
; | —Fractured zone 9.30-9.35
TR i T 0a0g, Tmoum rough 9.50-9.55
-/ i eg, imegular, rou .50~9.
R '0\6 R ﬁ'éeam, c%y ffllgd Smm o
RS Seam, clay filled 5mm
-. - Seam, clay filled 10mm
10 U, 60deg, inegular, fo gh 9.86-9.95
- = [Fraciured zone” 10.0-11.2
MW ) }
4.00 |—Fissured <2mm thick in Breccia at 45deg
\Fractured zone 10.50-10.60 .
AW B 1 —\Fractured zone 10.60-10.70
{ B it - | —.SGOI‘{I. ccl’ay ﬁlle%ommm
1t "7 | BRECCIA: medium tp coarse grained, MW _— Eﬁ[{ucbg‘r’ee zggrevedn}rgu h 10.95-11.00
no| light = grey, : D iSs0r60, B0deg, <2mme thick, ‘111081120
e I R ¥ S e o] 1320 L L__Fraciured zone 11.30-11.35
BRECCIA: medium to coarse grained, HW 5 I eam, clay, 10mm thick
light - brown, : | —Crushed seam 20mm thick
3 - Crushed seam 10mm thick
3 1T _50d. planas n\uch 1180-1185
12 Borehole BHS3 Terminated aof { 11.80{ [m -
13 -
14 | -
5 ] -
16.
General Defect Description:
METHOD W POINT LOAD TEST WEATHERING STRENGTH DEFECTS
AS auger screwing | .  water level D -diametral " 3 =joint
AD auger diilling A -axial FR  -tresh EL  -extromely low | py _poring
R roller/tricone water inflow e VL -very low SM -seam
w washbore ’9_ ' measured GRAPHIC LOG/CORE LOSS SW  -slightly L -low CL ~clay
NMLC  core drilling qul?n m\;otzr core recovered MW -moderately M -medium RO -rough )
NQHQ core drilling Hing (hatching indicates ~ DC -decomposed
i material) HW -highl B -high
casing used '<] partial loss gnly VH  -very high PL -planar
l:l_" barrel withdrawn |- ~€ complete loss || no core recovered EW -exiremely EH__-oxtremely high IR -iregular
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(C) Copyright Cotfey & Partners Pty. Lid. 1987

Coftfey & Partners Pty. Lid

incorporated in Queensiand, ;PJ a V borehole no:
BH4
engineering log - )
o g hol g 109 VL7174 dost 1 of 3
Or e O e office job no: $8463/2
client: HORNSBY COUNCIL hole commenced: 31~1-89
principal: hole completed: 31-1-89
project: OLD MANS VALLEY logged by: SRM
borehole jocation: SEE FIGURE 1 checked by: AS
drill model and mounting: EDSON 3000 - TRUCK slope: -90 DEG R.L.Surface: ApprOX 130.2 n
hole diometer: 100mm bearing: datum: i AHD
o
~3 -
8 | 5 : Y AEEE
ol B |« notes o | 25 material 25 | 5 |5%¢ structure and
2 15| . = 22 2> :
2 5 18| 8 |samples, | ﬁﬁ ] soil type:plasticity or particle characieristics 25 | 25 ;,’, additional observations
2 g |Zf Sltestotc |7 235 | B> colour, secondary and minor components g6 | 55| kP
a |*? |8 o [ 0T
123 @ T 8885
P = CL EltL: CLAY medium plasticity dark brown FILL Gravel comprising brecci
2 = - GRAVEL fine to co:ne Y <Wp and sandstone Prising b °
1
3.3 VSt
N*=6 &
-] X
i GC | FiL: SANDY CLAYEY GRAVEL as above SAND~ | | |||~~~ =-—1
fine to coarse R
2.4
= Il o i
34
L ) BRECCIA BOULDER IN FiLL
4.
- | | A
af |
5|
6
7 4
8
. METHOD SUPPORT NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
AS auger screwing™ C  casing U0 undisturbed sample 50 mm| SYMBOLS AND SOIL Vs very soft
AD  auger driling® M mid diameter DESCRIPTION s soft
R roller/tricone PENETRATION D distubed sample F firm
w washbore 1 2 3 o resistance N. standard penetration iest: bose? on_uniﬂed st stiff
ct cable tool [?tmging to N SPT + .somple racovered classification system VSt very sliff
HA hand auger ofusal Nc  SPT with solid cone H hard
DI diotube WATER V. vane shear MOISTURE Fb friable
“bit shown by suffix * ot meosured P pressuremeter D dr Vi very loose
B blank bit Y woter level Bs  bulk sample Y L loose
; - R refusal M moist :
v vV bit = w wet MD medium dense
1 TC bit K] water outflow Wp plastic. fimit D dense
°.g. ADT B>~ water inflow vD very dense
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(C) Copyright Coftey & Pariners Pty. Ltd. 1987

Cotfey & Pariners Pty. Lid

Incorporated in Queensiand. E@ Ey] borehole no:
BH4
engineering log - o
bOreho] g VL7704 deot 2 of 3
O e office job no:  $8463/2
client: HORNSBY COUNCIL hole commenced: 31-1-89
ptincipal: hole completed: 31-1-89
project: OlD MANS VALLEY logged by: SRM
borehote location: SEE FIGURE t checked by: AS
drilt model and mounting: EDSON 3000 - TRUCK siope: -90 DEG R.L.Surface: Approx 130.2 m
hole diameter. 100mm bearing: datum: AHD
. . | $lo0s
b4 —
° % o notes 2 %’6 material 25 fgf-s 5§82 structure and
=4 I 2 58 9 2 " "
2 5 |8 & [sametes, | £3]e 2f soil type:plasticity or particle characteristics B .'-’g 2 additional observations
® c |alo — e B S oc e k&’
£ & |3} ¢ |testetc d D28 [ colour, secondary and minor components €0 o8
a [ E[19 | o . © oo©
123 ol B g8g3¢
GC FILL: SANDY CLAYEY GRAVEL as above SAND
fine to coarse v <Wp| vsi
o ] COMMENCED CORING AT 8.30m
9
10
1
12
13-
14
15§
14
METHOD SUPPORT NOTES samples and tests. CLASSIFICATION CONSISTENCY /DENSITY INDEX
AS auger screwing™ C casing U50 undisturbed sample 50 mm| SYMBOLS AND SOIL Vs very soft
AD  auger driling* M mud diameter DESCRIPTION s soff
R roller/tricone PENETRATION D distubed sample F firm
W washbore 1 23 | _no resistance N’ ;tandurd penefmhoq tost: bosefi on-uniﬁe.d St stift
Cr cable tool tanging to N PT + sample recovered classification system VSt very stiff
HA hand auger [refusal Nc  SPT with solid cone H hard
Dt diatube WATER vV vane shear MOISTURE Fo friable
*bit shown by suffix * not measured P pressuremeter b VL very loose
B blank bit W water level Bs  bulk sample dry. L loose
; = R refusal M moist :
\{ V bit = w wet MD medium dense
T C it g woter outflow Wp plastic limit b donse
o.g ADT B> water inflow vD very dense
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(C) Copyright Coffey & Partners Pty. Lid. 1967

Coffey & Partners Pty. Lid
Incovp\éroted in Queer}'slond.

il

f V( borehole no:

BH4
engineering log - P,
Qe g Qh lQ VL747074 oot 3 of 3
cor Ore O e office job no: $8463/2
client: HORNSBY SHIRE COUNCIL hole commenced: 31-1-89
principal: hole completed: 31-1-89
project: OLD MANS VALLEY logged by: SRM
borehole location: SEE FIGURE 1 checked by: AS
drill model ond mounting:  EDSON 3000-TRUCK stope: -90 DEG Rl.Surface: APPTOX 1305 m
barrel type and length: NMLC 3.0m fluig: WATER bearing: datum: AHD
driling information rock substonce rock mass defects
S’g substance description o ot I"°‘2' defect defect description
= €3 1 .2 . arah o = - oa . type, inclination planarity, roughness,
E A 3_% Lo rock type: grain characteristics s Strength| test spacing cozzng, mickr_lessp Y. toug
S 315 | @ | o8 | 8F| coloun shucture, minor components ] 15(50) unless otherwise noted defects follow
£ ol = o H s_sxZx MPa 38 general description below
- Continued from non-core boreholé 5
4- 2 '+ ] BRECCIA: medium to coarse grained, L
; (3 | light =~ orown. indistinct bedding, HW —Crushed seam 10mm thick
Z i T - - | Seam, clay filled 5mm
1 4 L
9 g .. - _Seam, clay filled 5mm
47 O B |—Crushed zone 25mm thick
i ” .x i L 31, 50deg, irregular, rough
A —J1, 70deg, planar, rough
T O - .._Crushedgzo%? 25mm ﬁ’uick
[ I | [~—Seam, clay filed Smm thick
. i . T L
LR - - JI, 40deg, planar, rough
. ',O N Jn, 40deg. planar, lough
1.0 3 |__JT, irregular, rough 10.70 - 10.75
- - eam, clay filled 10mm. thick
n 0 = doees Sl Bt Toueh
pa— ’ e » » g 13
e :timciurecg / crushed zone H.%O-ll.ﬁ
| Borehole BH4 Terminated at | 11.15| {m L
12 _| L.
13 -
14 -
15 L
14
General Defect Description:
METHOD W POINT LOAD TEST WEATHERING STRENGTH DEFECTS
AS auger screwing | -  water level D -diametral T -joint
AD  auger diiling A -axial FR  -fresh B -extremely low | py -parting
] roller/iricone B~ water inflow SW  ~slightl VL -very low SM ~seam
w washbore . not measured GRAPHIC LOG/CORE LOSS gly L -low CL -clay
NMLC  core drilling Driling Water core recovered MW -moderately M -medium RO -rough
NQHQ core drilling S (h°'°'_""9 indicates H  -high DPC ~decomposed
casing used <] partial loss materiaf) HW  -highly VH  -very hiah PL -planar
-very hig "
H:l barrel withdrawn| ~&]  complete loss | [ | no core recovered EW -extremely EH_ -extremely high IR -irregular
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C) Copyright Coffey & Partners Pty. Lid. 1987

Coffey & Partners Pty Lig
lncorp\clxated in Queer}lslund,

engineering log -

borehole

BORRE

{ AN\N\N\V

VoZL04

office job no:

borehole no:

sheet 1

BH5

of 3

$8463/2

client: HORNSBY SHIRE COUNCIL hole commenced: 12.89
principat hole completed: 1.2.89
project: OLD MANS VALLEY logged by: SRM
borehole location: SEE FIGURE 1 checked by: AS
drill model and mounting: EDSON 3000 - TRUCK stope: -%0 DEG RLSurtace: APPTOX 155 m
hole diometer: 100mm bearing: datum; AHD
[43
~3 e
-3 c > o9
ol 2 kL notes g 25 material 25 | 85|83 2 structure ond
= |o] 5 o 2= | €> i :
2 % |2 3 jsomples, | £ § g | g2 soil type:plosticity or particle characteristics B | & g; additional observations
g g § ;’ test,etc &’ S9ta B colour, secondary and minor components 55 56 kPa
Q £ 09 o o OT
123 Sl A EHLE
= GC | Fill: CLAYEY GRAVEL Fine 1o coarse light FILL - gravel is breccia
é . brown CLAY medium plasticity SAND lir?e M and so?ne sandstone .
to coarse
LI o+ (R R N B ) —
$C FiLL: CLAYEY SAND as above CLAY low fo
. medium plosﬁcit‘y _
4 .7 16 . -
N*=23 2. ]
3] —
3.3.3 - v§t -
N*=6 | ]
¥ TTCU AL CLAY G5 above T T T T T T T T o " HLL contains fimber fragments |
4. —
0, 41, -
=R | E
G : :
.Q 5_| —
[y ]
7 —]
a
METHOD SUPPORT NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
AS auger screwing® C  casing U50  undisturbed sample 50 mm| SYMBOLS AND SOIL Vs very soft
AD  auger driling® M mud digmefer DESCRIPTION s soff
R roller /tricone PEN'ETRzATlsON 3 d:a::be: surm:leﬂ tost: | b d iiod F firm
-, standard penetration test: ased on unifie :
& noshaore = g ° N SPT + sample recovered | classification sysiem o o i
CT cable ool '_l__L_ ranging to s : ° VSt very stiff
HA hond auger efusal Nc  SPT with solid cone : H. hard
o1 diatube WATER V. vane shear MOISTURE Fo friable
*bit shown by suffix * not measured P pressuremeter D dry VL very loose
B blank bit Y water tevel Bs  buk sample M moist L loose
v Vv bit = R refusal W wet MD medium dense
T 1C bit ] water outflow [} dense
B~  water inflow Wp plastic. limit
e.g. ADT . YD very dense
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Coftey & Partners Ply. Lid
lncorp\clnoted in Oueenyaland.

{C) Copyright Coffey & Partners Pty. Lid. 1987

E@ F AV borehole no:
BHS
engineering log - ) |
borehole d e e
office job no:  $8463/2
client: HORNSBY SHIRE COUNCIL hole commenced: 1289
principal: hole completed: 12.8¢9
project: OLD MANS VALLEY logged by: SRM
borehole location; SEE FIGURE 1 checked by: AS
drill model and mounting: EDSON 3000 - TRUCK slope: -90 DEG R.L.Surface: APPI'OX 1255 m
hole diameter: 100mm bearing: datum: AHD
\% [
S o | & . Ze|z2o98
vl £ | notes S | 25 material : 25 | sS|g%® structure and
= ol = - 2= Do c Yy .
£ 5 |3 & |somples. | ﬁé g 88 soil type:plasticity or particle characteristics 25 | 25 ; additional observations
g & IS S(testete [ &8 |6 | B2 colour, secondary and minor components g5 | §5| KPa
a |[» 1= I o o oo
123 i 8888
Ct Fitk: CLAY as above M Vst FiLL contains timber fragments
o R E
= -
sC CLAYEY SAND: fine fo coarse grey to N
orange
i CORING COMMENCED AT 10.55m 7
11 —
12 ] ]
13- —
14 -]
15 ]
15
METHOD SUPPORT NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
AS auger screwing® C casing U50 undisturbed sample 50 mm|{ SYMBOLS AND SOIL Vs very soft
AD auger drilling® M mud diameter DESCRIPTION s soft
R roller/tricone PENETRATION D disturbed sample . F firm
w washbore 1 2 3 o resistance N standard penetration test: based on unified St stiff
c1 cable tool :ﬁz ranginé to N* SPT + sample recovered classification system VSt very stiff
HA hand auger efusal Nc  SPT with solid cone : H hard
D1 diatube WATER v vane shear MOISTURE Fb friable
*bit shown by suffix # not measured P pressuremeter b dar Vi very loose
B blank bit W water level Bs bulk sample A L loose
- R refusal M moist )
v v bit - w wet MD medium dense
! 1C bit water outfiow W lastic. limit D denze
e.g. ADY water inflow P P VD very dense




Coffey & Partners Pty. Ltd

Incorporated in Queensiand. E ﬂ borehole no:
BHS
engineering log - ) |
ored borghole Ll = o
C office job no:  88463/2
client: HORNSBY SHIRE COUNCIL hole commenced: 1-2-69
- principat hole completed: 1-2-89
/ project: OLD MANS VALLEY logged by: SRM
borehole iocation: SEE FIGURE 1 checked by: AS
drill model and mounting: EDSON 3000 - TRUCK MOUNTED slope: -90 DEG "RL.Surtace: Approxtzs.s m
C barrel type and length: NMLC 3.0m fluid: WATER vearing:. datum: AHD
{ driling information rock substance rock mass defects
8z substance description o bt l’;‘g:‘ defect defect description
| = £3 o . " iati = st i type, inclination planarity, roughness,
§ HIN %% ::é: o rc:ck ty;:e. grain characteristics g Stiength| test | Racing cozzng.l \hick r:esap Y. foug
| $18(2) = |88 §g | ocolow, s ructure, minor components B Is¢50) unless otherwise noted defects follow
] £(8] o z s 3:Z5| MPa | 58585| oeneral description below
; " R
| - L
I [ - =
P
10 L
1 Continued from non-core borehol¢ -
[3} SANDSTONE: fine fo coarse grained, MW i
g orange, - brown, indistinct
= bedding, - D A
11 0.0 0.20)
! L
| .
| 12 . ]
i SAdNDSgONE: fine o c.o%r_sg g'rcined. D A
red, - brown, / grey, indistin¢
bodding, "™ / grey. indisfi .10 0.20
; |
|
| 5
13 =
) B L_PT CL 10mm thick
5 i . 010 0.10
. = =
hi i Borehole BH5 Terminated ot | 13.55/ | m N
’ 14 _] —
| - .
15 =
S ~ B
&
3’ L
- -1 o
= 16
%l General Defect Description:
L S .
1 METHOD POINT LOAD TEST WEATHERING STRENGTH . DEFECTS
o W ter tevel
e w| A8 cuger screwing | -2 Woler level D  -diametral I -joint
Y Y auger drilling > A -axial - FR  -fresh L -extremely low | pr _yoifing
I Y roller/tricone water inflow . VL -very low SM -seam
b . SW  -slightl
20w wasbore v oot measreg | GRAPHIC LOG/CORE LOSS ightly L -iow CL ~clay
D NMLC core drilling Driling Water core recovered MW -moderately M  -medium RO -rough
~ > NQHQ core driling 9 (halching indicates “high DC -decomposed
o & material) HW  -highi H ¢
s 8 ) <] portial loss ghly . PL -planar
LR © H cosing used lote | [ | no core recovered VH  -very high IR -irregular
5 6: barrel withdrawn -Q complete loss EW -extremely EH__ -extremely high
o




Coftey & Partners Pty. Lid

f ! Incorporated in Queensiand. @E V] borehole no:
Pl
L)

’ BH6
. . ANANNR\Y

| engineering log - D22
borehole

sheet 1 of 3

H
[
1
i

J

office_job no:  $8463/2

client: HORNSBY SHIRE COUNCIL hole commenced: 20.3.89
’ principak: hole completed: 20.3.69
§ project: OLD MANS VALLEY logged by: SRM
; borehole location: SEE FIGURE 1 checked by: AS
drilt model and mounting: EDSON 3006 -~ TRUCK slope: -90 DEG R.L.Surface: 95.9 m
: 1 hole diameter: 100mm ; . bearing: datum: AHD
[ Py
L < I3 ;?; B
2 | notes 218 material 2 | 25| E£ % structure and
81 2[5! s [sampl 215 | 8% - 22 | 22|55 additional observati
£1 5 (3] 3 [samples [ £ 2leg | &2 soil type:plasticity or parficle characteristics 25 | 25 5;, adairional observations
| £ S 15| Stestete 3 5|5 22 colour, secondary and minor components g8 | 55| kPa
| a |®? E|D o ) o
! 123 % | % 888
> = SC CLAYEY SAND: fine to medium grained dark TOPSOIL
] = grey brown gLAY medium plas'gity M lp'wp 4
CL | SANDY CLAY: low lo medium plasticity I ALLUVIUM i
brown SAND fine to coarse
Us0 <Wp oA
TSP | TSAND: megium 1o coarse “orained grey _
brown i
CL ] SANDY CLAY: low to medium plasticity | st ] TRESIDUAL T T T T T T T
us0 daik brown to yellow brown SAND fine to Vst g
. E medium
) ]
1777 SANDY GRAVELLY CLAY medium fohigh” T " RESIDUAL fo EW BRECCIA ™~ ™
[ Uso plasticity yellow brown
>Wp ]
. Commenced Coring at 2.95m ]
| - V bit refusal at 2.95m N
|
| ~ .
| 4 4
; 4 -
; i
,“) | ,
| § | R
i 5—‘ —y
| ] i
P
I i R
[ = .
{
} ) ~ R
M - -
o 7 -
~ - =
<
o
3_5 N
= —f =
z 8
: METHOD SUPPORT NOTES  somples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
L 8| AS auger screwing™ C casing USO  undisturbed sample 50 mm{ SYMBOLS AND SOIL Vs very soft
| ] ap auger drilling™ M mud diameter DESCRIPTION |1 s soft
al p rollet/tricone PENETRATION D disturbed sample . 3 firm
@] W shbore 1 2 3 5 N standard penetration test: | based on unified St stift
- wa }-ho resistance N*  SPT + ) d tassificati 4
s o cable tool ranging to sample recovere classification system VSt very sfiff
N hand auger |refusat Nc  SPT with solid cone H hard
P9 br o dictube WATER Y vone shear MOISTURE Fb triable
E| “bit shown by suffix * not measured P pressuremeter D ar VL very loose
5| 8 blank bit Y water level Bs  buk sample y L loose
Y A Y R refusal M moist i
b &8 v v bit = MD medium dense
I B R t i w wet
RO 1C bit wator o Wo  plastic fimit D dense
| é Ol eg ADY B~ water iniow VD very dense
/
}
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Coffey & Partners Pty. Lid

Incorporated in Queensiand. E F E ¥y / borehole no:
[ .
i
BHé
engineering log - )
cored borahole it el 2 XS
office job no: $8463/2
client: HORNSBY SHIRE COUNCIL hole commenced: 20.3.89
principat: hole completed: 20.3.89
project: OLD MANS VALLEY logged by: SRM
borehole location: SEE PLAN checked by: AS
drill mode! and mounting: EDSON 3000 - TRUCK slope: -90 DEG R.L.Surface: 95. 9 '
barrel type and lengih: NMLC 3.0m fluig: WATER bearing: datum:  AHD :
driling information rock substance rock mass defects
. 23 substance description o ot I‘;‘:jg' defect t dlefeici dlescriipiicn )
= £ = . ; iatt = : e, inclination planarity, roughness,
"§ H %% % o rock Iy;’)e. 'grum characteristics 2 Strongth] test s?nulging ctoing. thicknessp Y. foug .
S[B8I5| = o8 | 88| coloun shucture, minor components o 15(50) unless otherwise noted defects foliow
£ |o] = o 3 - MPa | g8 §§§ general description below A
| R— -
- =
T Continued from non-core borehole -
- Fractured zone 100mm
3} °  X:¢9] BRECCIA: medium to coarse, grained, MW —
g 9 red, ~ brown, indistinct bedding, i Crushed seam 10mm
S o & 5 MPartings every 50mm for 1.6m -
i o O L \Crushéd seam 10mm
i . Crushed seam 10mm
L —JI, 60deg, IR, RO, 3.75 ~ 3.83m .
D L.—JT, 60deg, IR, RO, 3.90 - 3.95m
4 —Fractured zone from 50mm -
053 [.Crushed zone 20mm )
= [ Crushed zone 15mm :
SW Tl | —Fractured / Crushed zone, 4.55 - 4.65m
|- L JT, 45deg, IR, RO, 4.8 - 4.85m
¥ ractured zone 20mm_thick
5 = T, 90deg, PL, RO, 4.9 - 51m
] ) |1, 60deg. IR, RO, 55 - 5.55m.
)
FR T —0:83
] = |—J7, 45deg, PL, RO, 6.0 - 6.05m
5 [ J1, 40deg, PL, RO, 6.2 - 6.25
o L—Fractured zone on joint 45deg '
T, 50deg, IR, RO, 6.65 - 6.7m
. JY, 50deg, IR, RO K
7 1] D [\Crushed seam 5mm thick
' > Y05 A
210
L L JT, 45deg, PL, RO
a R —J1, 60-90deg, curved, RO, 7.95 - 8.2m
General Defect Description:
METHOD W POINT LOAD TEST WEATHERING STRENGTH DEFECTS
AS auger screwing | X  water level D -diametral T -joint
AD auger drilling A -axial FR  -fresh B -exttemely low | pr _porting
R roller/tricone 9— water inflow i VL -very low SM -seam
w washbore v not moasureq | CRAPHIC LOG/CORE LOSS SW. -slightly L -low CL ~clay
NMLC  core drilling Driting Water core recovered MW -moderately M -medium RO —roygh
NQHQ core driling 9 (hatching indicates H  -high DC -decomposed
. ~]  partiat toss materialy HW  -highly PL -planar
casing used 1 o core re rod ‘ VH -very high R -iregular
barrel witharawn | <] complete loss no core recovere EW -oxtemoly | by _eytromely high reg

(C) Copyright Coffey & Partners Ply. Lid. 1987
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Coffey & Pariners Piy. Lid
Incorp}')roted in Oueenyslond.

il

borehole no:

Vi

BHé
engineering log - ) |
g d b gh Ig Vﬁgﬂd sheet 3 . of 3
Core Ore 0 e office job no:  $6463/2
client: HORNSBY SHIRE COUNCIL hole commenced: 20.3.89
principat: hole completed: 20.3.99
project: OLD MANS VALLEY logged by: SRM
borehole location: SEE PLAN checked by: AS
drill model and mounting: EDSON 3000 - TRUCK slope: -90 DEG R.LSurface: 95.9
barrel type and length: NMLC 3.0m fluid: WATER bearing: datum:  AHD
driling information rock substance rock mass defects
&3 substance description o o m‘z‘ defoct defect description
= £3 o . ! fott = st type, inclination planarity, roughness,
BIE[5| =4 |82 | o rock type: grain characteristics 2 stength| test | Sacing | I T ness Y TS
S|8/5 | ® (28 | 88| colow stucture, minor components ] Is(50) unless otherwise noted defects follow
£ lo] = o z Les z| MPa 5288 general description below
‘Y BRECCIA: medium fo coarse grained, R J
o N o} grey, indistinct bedding, Hitr _Fractured zone 50mm thick
= BYA: i T, 70deg, PL, RO, fon-sfained
§ ] AN - —\%lg joinfs sets in§ersecﬁng at- approx.
S e
T :0.-'0‘ - |37, 78teg. PL, RO, 8.65 - 8.8m
10, - - J1, 45deg, PL, SM
9 _00. B T, 90deg! PL, SM, 8.80 - 9.25m © .
e
N 6Q< - |_JT, 90deg, PL, SM, 9.25 - 9.35m
_)._ [AY L |JT, 90deg. IR, RO, 9.4 - 9.75m
4 Og B . .
%0 D | JI._90deg, PL, SM, iron-stained, 9.75 -
H% 56 A 025 o
10 —7'6'(: [ 0.60
R YeY - L |—Zone of multiple intersecting joint sets, '
2,‘?0 —most planar, ?mooth. 40 - %Oldeg, 10.2 -
15 L 10.5m - .
L - L Crushed zone 5mm thick
4 0( | )T, 45deg, PL, SM
no_ ”dé itk ]
_?0° 5
1 —
] Borehole BH6 Terminaoted at [ 11.50] | th i
12 -
3 L
14 _ -
| L =
16
General Defect Description:
METHOD W POINT LOAD TEST WEATHERING STRENGTH DEFECTS
AS auger screwing | %~  Water level D -diametral : \ JT- -joint
AD  duger driling A -axial FR  -fresh 5’1 ‘:::';’l":wy low ;:ﬂ -parting
R roller/tricone water inflow i - -seam
W m,,,/,o,e B GRAPHIC LOG/CORE LOSS | SW -slightly L -low CL ~clay
NMLC  core drilling * f“.)t measured care recovered MW -moderately | ‘M -medium RO -rough * .
NQHQ core driling Driling Water (hotching indicates . DC -decomposed
" cangusss | <] portial loss material HW - “highly :u -hxegrl; high PL -plangr
-y g )
H parrel witharawn | < complete loss | [ | no core recovered EW -extremely EH__-exiremely high R -irregular

(C) Copyright Coffey & Pariners Pty. Lid. 1987




NCOIPOIaIed v Queensiand. B[I . borehole no:

BH7
engineering log - )
| orged borgholg L7 e o
Cc office job no: _ $8463/2
’ chent: HORNSBY SHIRE COUNCIL hole commenced:  7.6.89
principal: hole completed: 71.6.89
project: OLD MANS VALLEY logged by: AS
borehole location: SEE DRAWING NO $8463/2-1 checked by: CPY.
drit model ond mounting: PROLINE slope: -90 DEG RL.Surface: 118.6 m
\ basrel type ond length: NMLC 1.5m fluid: WATER bearing: datum: AHD
driting information rock substance rock mass defects
_gg substance description o ot l‘;‘;‘:’ defect . defect description
b4 % o gé %; fock type: grain characteristics E S'ret;g'h tost a?norﬁ'ng c;zg:giﬂ'%'ﬁg::'i:rs planarity, roughness,
£ g’ ‘3 a [og 58 colour, structure, minor components 4 13(50) unless otherwise noted defects follow
€8] =z o z s.3xxZ5 MPa | 58888| general description betow
[3} FiLL: NO CORE gravelly clay red,
g o brown, o yellow, brown, 5
z -
| - L
BIRIE - -
P 2 2 =
I B Y4 4 ey e T e, L —350mm CL SM
CLAY: medium to high plasticity EW
N / yellow, brown, . L
_J 1 NO CORE: 0.75m -
n 3 [—
¥4 -,‘, ggsgctwn \é«lallmvseg:‘?wn. fragmented, uw | 14 5
. in cla 3
e Y L. —Core from 3.5 fo 4.26 fragmenied by joints
PR ) . clay seams ond parfings
X 4 _d .0 - . .
i °./%.,
1 Borehole BH7 Terminated at4.26 | [ B
Lo § _ -
. ’ Standpipe piezometer i i
H o installed at 3.45m.
R Slotted from 1.45m to
; i 3.45m. Clay plug at i
: i surface. i
7 N -
S . 5
o
T - -
[, -
L= T -
L Z a
| General Defect Description:
2
P S -
| : METHOD W : POINT LOAD TEST WEATHERING STRENGTH NQHQ
- auger screwing | water level D  -diametral ) 3T -joint
2 Jauger diiling | _ : A -axial R -fresh EL  -extremely low | pr _parting
R rollet/tricone water inflow ' : : VL -very low SM -seam
e e B GRAPHIC LOG/CORE LOSS | SW -slightly L -low CL ~clay
3 J ‘—5 core drilling * ot measured r core recovered " MW -moderatel di RO -rough
5 cote diillng Driling Water (hatching indicates . v r :SO:M“ DC—decE;mpoaed
L S casing usea | “q partiol loss material) - HW “highly VH very b h PL -plonar
e -very higl .
;E[ g H borrel withdrawn | ] complete k'm' ] no core recovered - EW  -~exiremely EH_ -oxtremely high | & ~regular




Coffey & Partners Pty Lid

Incorporated in Queensland. EE ¥ borehole no:

BH8
engineering log - , %E}%}
borehole

sheet 1t of 2

office job no:  58463/2

client: HORNSBY SHIRE COUNCIL hole commenced: 7.6.8¢
Lo principal: hole completed: 7.6.89
L project: OLD MANS VALLEY logged by: AS
borehole location: SEE FIGURE 1 checked by: CPY
drill model and mounting: EDSON 2000 TRUCK slope: -90 DEG RLSuface: }13.5 m
hole diameter: 100mm beaing: datum: AHD
e
c < ;§ 63
b - -
° .g . notes 4 %3 material gs §-5 8§52 structure and
1= . L= 22 3 < 1
2| £ 8] s [somptes. | £8jg | 2 soil typewplasticity or particle characteristics | &% | B2 & additional observations
2 b § $ltestete 3 8%l6 [ colour, secondary and minor components 83 55 | kPe
o =3 ] o o o
123 i 8888
— =t V. CH CLAY: medium to high plasticity red RESIDUAL
» Q Z _2 brown o P Y Rd St -
-/ |~ "CH | CLAY: medium To high plasticity yellow ™~~~ "] TEWBRECCIA TT T 7T ]
R / brown ‘ |
1% _
dn- BRECCIA exheme% weathered 1o highly VSt EW/HW BRECCIA .
Q N weathered yellow brown some core stones
g7 . and gravel N
2 . -
Joo 4
X Jo - |
o8
34 A ]
j 40 .
| i ."Q' -
-1 ,_\l -4
, {os ]
H { ] -
| “+0. -
1] R BRECCIA highly weathered yellow - brown YR ' HW BRECCIA
T some coresfones b
. 10, |
] he
| s 1o B
b
N b J i
o Jo _
) 1
61 ‘C: _]
_‘ "/ —d
N
4 ﬁ , |
1o .
| % -
| 747 O_‘ -
5 2 1 1
e ¥ e
. «© = “\ . -t
bod v
et W \ |
Z-' - s =
1 METHOD SUPPORT NOTES  somples and tests CLASSIFICATION . CONSISTENCY /DENSITY INDEX
2 AS auger screwing™ C casing U50 undisturbed sample 50 mm] SYMBOLS AND SOIL \£] very soft
E| AD  auger driling® M mud diameter DESCRIPTION s soft
e L roller/tricone PENETRATION D disturbed sample . F firm
Bl W washbore 1 2 3 . no resistance N stondard penetration tesh: based on unified st stift
N > cr cable tool ranging to N*  SPT + 'sampl('a recovered ciassification system VSt \)ery stiff
| %] HA hand auger |—refusal Nc  SPT with solid cone H hard
| O pr diatube WATER v vane shear MOISTURE Fb friable
% *bit shown by suffix * not measured P pressuremeter D o VL very loose
B 5l B blank bit W ‘water level Bs bulk sample M rr:gia' L loose
lo &8 v V it - R refusal W wet MD medium dense
g of 1 1C bit =g water outflow ; D dense
g B~ water inflow Wp plastic limit
:.:, Ol eg ADT vD very dense
N
|
|




WICQIPOITIea N1 Wueensiang. l botehole no:

BHS8
engineering log - N
B g hol g VILI54 wost 2 of 3
{ orenhoie office job no:  58463/2
1 client: HORNSBY SHIRE COUNCHIL hole commenced: 1.6.89
principak: hole completed: 7.6.39
j project: OLD MANS VALLEY logged by: AS
§ borehole location: SEE FIGURE | checked by: CPY -
J ol model and mounting:  EDSON 2000 TRUCK  ° slope: -90 DEG R.LSurface: 113.5 m
hole diameter: 100mm bearting: datum: AHD
(&)
~ ’ - 1 e
: 5 | 6§ . g |eeos
J ol £ | notes o | 25 material 25 | s5|8s @ structure and
1 2 : 2= = 1
§ £ |g] 3 [samples. | £ E £ 28 soil typeplasticity or particle characteristics 25 -g%. 5‘; additional observations
- b 5 |S] % ltestete |3 8% s 182 _colour, secondary and minor components £6 €5 | kPa
z a = Efg 18 ¢l e
| h2s il B -__|88%
2 I BRECCIA M?hly weathered yellow - brown D H HW BRECCIA
- {}f some coresfones 4
=g ! v !
, a 1L .
| < ® me
! 10 -
i P |
0 ’ ':0: |
f y Borehole BHS Terminated at| 928 m 7
10 —
i 1 . . .
Standpipe piezometer ‘
] “installed at 9.25m. i
| ] Slotted from 7.25m to 1
. 9.25m. Clay plug at ]
12| surface. _
i 4 i
|
[ . .
1 . -]
| 13 —
i
. . A
) | ]
{ 1 14 ]
- ] A
A _ R
|
| 151 -~
r~ - -
-
=
6 3 4
pry E .
S 1%
=1 METHOD SUPPORT NOTES  samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
31 AS auger screwing® C casing US0 undisturbed sample 50 mm| SYMBOLS AND 'SOIL Vs very soft
HE auger driling® M mud _ diameter DESCRIPTION s soft
ol R roflet/tricone PENETRATION D disturbed sample - F firm
< w washbore 1 2 3. o resistance N standard penetration test: based on unified st stits
2t cr ' cable tool ranging fo N* SPT + sumpl? recovered classification system VSt very stiff
3| na hand cuger ofusal Nc  SPT with solid cone H hard
| ©f or diatube WA Y vane sheas MOISTURE o friable
| Bl bt shown by suffix * not measured P pressurometer b g VL very loose
5] 8 blank bit Y water level B3 .buk sample M —et L loose
3 v © OV obit } = R refusal W wet MD medium dense
Of 1 IC Bit .Q water outflow . i D dense
PR B_ walet inflo Wp plastic limi$ ’
Ol _eg _ ADI ntlow vD very dense




Coftey & Partners Pty. Lid

Incorporated in Queensiand. ’ E i 7 pit no

TP1
engineering log - | 3}}}?}
excavation

sheet 1  of 1t

office job no:  S$8463/2
client: HORNSBY SHIRE COUNCIL pit commenced: 18.5.89 ’
] principal: pit completed: 18.5.89 ‘
o project: OLD MANS VALLEY ' logged by: AS
ek pit location: SEE FIGURE 1 ! checked by: (o4} j
equipment type and model: KATO HD 1250 SE R.L.Surface: 106.3 m ‘
‘ excavatlion dimensions: 3.0 m long 1.2 m wide datum: AHD
o
J ~3 Eou
S o | § ; gglees
ol % | notes ° | 25 material 25 55888 structure and
o ol - - 2= 2 = "
i 2 £ 18] & [samples, | £ § 2| &8 soil type:plasticity or particle characteristics 25 | 2% g additional observations
! €] & |5/ 2ltesterc |7 83|5E [ colowr, secondary and minor components 86 | 55| kPa
| a [ £ 0 L] 1 8o
i 123 |1 o © g g
3 = CL TOPSOIL: SILTY CLAY brown ) MD TOPSOIL
) CH GRAVELLY CLAY: high plasticity red brown RESIDUAL
-r‘/ CH 'GRAV"ELI.YbCLAY: high plcsdﬁcif lred brown EW BRECCIA -
|50 | : o yellow brown some moderafe
1 8 —usg 1] / wodthered Brectia tare stones ¥ -
z g / ‘
i | z 7% : — |
' o 1. BRECCIA extremely weathered/highly D EW/HW BRECCIA 7
(z) Q'_ , weathered, orange brown some large VD
- ) S TN breccia core stones . -1
i w LR
| =z 1. E
] 2_J° 8 _
A 3 ]
Bs -’O N
3o ]
| 1G] ]
i )" o,
{ ",(5‘-. | —
o s ! BRECCIA highly weathered red brown fo ] HW BRECCIA
S, yellow brown some core stones i
4], B ]
“w»' ‘ clay seam moist - wet at 4.40m]
. '] 6,“ BRECCIA moderately weathered light grey - MW BRECCIA
| {0 .
| :
| 5 1 Pit TPt Terminated at4.70 m | R
] near refusal 7]
6. —]
7 —
< -4 =
) =3
3 1 7
A -t d .
Z 2
o
i »| METHOD PENETRATION NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
: 2| N natural exposure v U50 undisturbed somple 50 mm| SYMBOLS AND $OIL \3 very soft
5| X existing excavation 12 3 o istance b :!°'m°b'°; ' DESCRIPTION s soft
BH  backhoe bucket : islurbed sample F firm
L] tanging fo . . "
2| s bulldozer blade : etugaalg N standard penelration test: baseft on unitied st Sift
21 »n ripper N*  SPT 4 somple recovered | classification system VSt very sfiff
(‘o)' E excavator WATER Nc  SPT with sofid cone . H hard
=] HA  hang auger D none encountered V  vane shear ‘ MOISTURE b friable
f» DI diatube * not measured P pressuremeter | o ary Vi very loose
5| SUPPORT Y water level pe Duk sample M molat L toose
0 " - usal MD medium dense
g’ o L "'_;'be‘i"g _6 water outflow x w'el" it D dense
o - astic limi
é %) B>~  water infiow P p vD very dense
-




Cofftey & Partners Ply. Lid

Incorporated in Queensland. @ pit no
P2
engineering log - o
Cavot.og VJJHA sheet 1 of 1
ex | n office job no:  $8463/2 -
client: HORNSBY SHIRE COUNCIL pit commenced: 18.5.89
principol: ’ pit completed: 28.5.89
project: OLD MANS VALLEY logged by: AS
pit location: SEE FIGURE 1 checked by: CpPr
equipment type and model: KATO HD 1250 SE R.L.Surface: 123.0 m
excavation dimensions: . 25 m long 1.2 m wide datum: AHD
(4]
c c Blobds
S o | 6 pg |22
s £ | notes o | 2 material 5 | e516% 2 structure and
of 2 5] 5 |samples =3l, | 88 22 | 22| 85| aaditional observoti
£ s 18] 8 pies, ., af|e 28 soil type:plasticity or particle characteristics 25 | 5% ; iional observations
g S g testelc &’ ‘$oia [ colowr, secondary and minor components 55 35 kPa
a % E]D o 1 on
123 s 888
z l = & CH | CLAY: high plasticity red brown D st RESIDUAL
! 4 i
'] BRECCIA highly weathered light grey MD HW BRECCIA
. % brown [
8 1.4 . —]
@ o
; = A
| 3 AL
Q .
O
N =
ws
) -
- =
o
Z -
4o
} Pit TP2 Terminated o250 m
3 - -]
4] -
5.
1 [
o
. §
i
7
. . i
£
; s |
: -1
o3 o o ,
a
! 2| METHOD PENETRATION NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
! gl N natural exposure US0  undisturbed sample 50 mm| SYMBOLS AND SOIL Vs very soft
| S| X existing excavation| 1 2 3 diameter DESCRIPTION s soft
S BH  backhoe bucket o resistance D disturbed sample F firm
°l & pulidozer blade E—j’:?ﬁ'&g to N standard penetration test: | based on unified st stitt
r §' R ripper ’ N SPT + sample recoversd | classification system VSt very stiff
Bl B excavator WATER Nc  SPT with solid cone H hard
°l HA  hong aiger D none encountered V  vane shear MOISTURE Fbo friable
B DT diotube * not measured P pressuremeter VL very loose
S SUPPORT W water level Bs  bulk sample ° ary L loose
i 8 . = R refusal M moist MD medium dense
R o L "'_‘;‘be""g -] woler outflow x{’ "’f‘ﬂ it D dense
A il astic imi
I 9) B> water inflow P p VD very dense
=
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Coffey & Partners Pty. Ltg

Incorporated in Queensiand. E@ E pit no
TP3
engineering log - )
90 ol g 10d V7704 oot 1 of 1
ex C VQ lon office job no:  $8463/2
client: HORNSBY SHIRE COUNCIL pit commenced: 18.5.89
principai: pit completed: 18.5.89
project: OLD MANS VALLEY logged by: AS
pit location: SEE FIGURE 1 checked by: CPY i
AR]
equipment type and model: KATO HD 1250 SE R.l.Surface: 102.6 m :
excavation dimensiona: 25 m jong 1.2 m wide datum: AHD i
(4] i
~a [
& o | 6§ : RN
. £ | notes ° | 25 material 25 s |82 structure and
o4 Sl = - e - it
2 £ |§] & |sometes, | £ :é g1 28 * soil typeiplasticity or particle characteristics: 25 | 2% ;{ additional °bs°’V°ﬂ°ns
gl s SlStestete |3 £5|%5 2> colour, secondary and minor components £6 | 55| KkPo
o £}]0 B . o o0
123 & |9 ' 8888
F3 & Sp SAND: fine to medium grained brown D L ALLUViuM
Us0 V7~ “CH | TSANDY TUAY: figh plasticity dark ey T st ] 7
a ' 1_/ -
Z [Cuig i / " TCH | TGRAVELLY LAY orangs brown mumerons MW~ ] TEWBRECCIA T T T T
L o -/ breccia core stones VD .
9 ] / ]
uy
u. ] / ]
4
g 2. / _
R / 5m north of TP3 another pit
was dug exposing a layer of
R cemented sand/weathered -
sandstone af 12m to 1.9m.
- is was overlain by the sandy |
clay and was underiain by EW
4 Breccia. A U50 tube was taken
in the sandy clay & cemented
3 sand, at 1.3m depth. —
4
4 Pit TP3 Terminated at3.20 m 4
4_] ]
- ]
6] -
7 .
a3
METHOD PENETRATION NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
N natural exposure U506 undisturbed sample 50 mm| SYMBOLS AND SOIL Vs very soft
X existing excavation 1 2 3 o resistance b :!a'me;e; : DESCRIPTION . $ soft
€ isturbed sample 3 fitm
gH g::::::r :7:::' : ﬁg?&'&g to N standard penetration test: | based on unified st stiff
R ripper N*  SPT + sample recovered classification system VSt very stiff
£ excavator WATER Nc  SPT with solid cone H hord
D none encountered v vane shear
HA  hand auger Fb friable
DI diatube © * not measured P pressuremeter g/lOISTUR: Vi very loose
SUPPORT W water level Bs  bulk sample Y L loose
A R refusal M moist ;
T4 . = MD medium dense
imbering w wet
N i i water oulflow W fastic. limit b dense
. H
n B~ water inflow P P VD very dense




| Coftey & Pariners Ply. Lid

. Incorporated in Queensiond. BE V( pit no

TP4
| engineering log - ?}}-}}j
| excavation

shoet I of 1

office job no: $8463/2

chent: HORNSBY SHIRE COUNCIL pit commenced: 2.6.89
; principal: pit completed: 2.6.89
N project: OLD MANS VALLEY logged by: AS
: pit location: SEE FIGURE 1 checked by: CPT
, equipment type and model: CATERPILLER EXCAVATOR : RLSurface: 94.7 m
. excavation dimensions: 20 m long 1.2 m wide datum: AHD
; \g [
s o | & ggless
ol 2 I notes 3 %.5 material gs | 851§ 52 structure and
s o e« 16l = - . = -
£ 3 § g samples, ’ £ § £ | 28 |- solt typeplasticity or particle characterlstics 25 | 2% k; additional observations
: £ S 2] Ftestete |§ 2S|F 4 colour, secondary and minor components £6 56 a
| Q ]9 o 31 0T
' 123 Gl REL
T = P SAND: fine to coarse dark brown gre ALLUVIUM
) @ = some clay and gravel srey ?4 L v
]
g
©
o~
O
e
w
i CH | CLAY: medium to high plasticily yellow TSt EW BRECCIA
brown some breccia core stones
_—' BRECCIA moderalely weafhered yellow R MW BRECCIA
QNN
3 - Pit TP4. Terminated at3.00 m SW BRECCIA
| Near Refusal on slightly weathered
| _ Breccia -
z n
|
5
E J
] 4
o ]
¢ )
. 6
5
| i
| 7]
v e i
I 2
s ’
H per
z A
o
2! METHOD PENETRATION NOTES  samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
2l N natural exposure US0 undisiutbed sample 50 mm| SYMBOLS AND SOIL A\ very soft
5| X  existing excavation| 1 2 3 dlometer DESCRIPTION s soft
=] BH  backhos bucket -no tesistance D disturbed sample F firm
= .
2l 8 bulldozer blade ._:efugaulg N standard penetration test: | based on unified st Siff
2l r ripper N*®  SPT + sample recovered | classification system VSt very shiff
3l excavator WATER Nc  SPT with solid cone H hard
=] HA  hand auger D none encountered V  vane shear . MOISTURE b friable
5 o1 diotube * not measured P pressuremeter Vi very loose
3| SUPPORT W water level Bs  buk sample D dry L loose
8 =X R refusal M moist :
xr 2 . : = MD medium dense
! O] T timbering w wet
R N _4 water outflow W tastic fimit D dense
o ostic limi
% A B>~ water inflow P P vD very dense
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Coffey & Pariners Pty. Ltd

Incorporated in Queensiang. E@: F E Y pit no
TPS
engineering log - o
eng ol g 10g VL7074 boot 1 of 1
e x C a V a IO n office job no:  $8463/2
client: HORNSBY SHIRE COUNCIL pit commenced: 2.6.89
principal: pit completed: 2.6.89
project: OLD MANS VALLEY logged by: AS
pit location: SEE FIGURE checked by: cPY
equipment type and model: CATERPILLER EXCAVATOR RLlSurface: - Q9 5 : m
excavation dimensions: 2.9 m lohg 1.2 m wide datum: AHD
S
] o | & : geigeos
o] 5l notes o | 25 material 25 5- |88 2 structure and
’ S 161 = - . 2= S > RY) .
g kS 2l s samples, R ‘f; § 2 _..'-.__"E’ soil typerplasticity or particle characteristics g'ﬁ 22 &’. additional observations
g § 13 Stestetc |3 8B[E [ colour, secondary and minor components £8 €5 | kPa
a E|C © o o0
123 ® 1% 2858
T = sp SAND: fine to coarse brown grey some D L ALLUVIUM
] = gravel M MD s
CH |} CLAY: medium fo high plashicity fight Y -
grey /1 VSt i
CH CLAY: medium fo high plasticity yellow EW BRECCIA
2 brown |
o
= .
z
=2
8 -
i z BRECCIA Extremely Weathered/Highly EW/HW BRECCIA 4
: Weathered yellow brown some core stones
g i
z ]
BRECCIA Highly Weathered yellow brown HW BRECCIA
BRECCIA Moderately Weathered/Highly H : MW/HW BRECCIA N
Weathered light grey to yellow brown
b Pit TP5 Terminated atd.30 m ]
., Near refusal & near limit of reach 4
5 | ]
6 ] ]
7 ] ]
R
METHOD PENETRATION NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
N natural exposure US0 undisturbed sample 50 mm| SYMBOLS AND SOIL '3 very soft
X existing excavation 1 2 3 . diameter DESCRIPTION [ soft
8H  backhoe bucket o fesistance D disturbed somple F firm
B bulldozer blade l‘—_j rg?ug.':glg to N standard penetration test: | based on unified st sttt
R ripper N=  SPT + somple recovered classification system VSt very stiff
£ excavator WATER Nc  SPT with solid cone H hard
HA  hand auger D none encountered v vane shear b triable
DT diatube 9 * not measured P pressuremeter ':'O'STURE Vi very loose
‘SUPPORT V water level Bs  bulk sample ary L loose
R refusal M moist :
T timberin =, w wet MD modium dense
N i water outflow W lastic timit b dense
i ; i
B~ water inflow p P vD very dense




Cottey & Patiners Py, Lig

N ncorporated in Queensiand. ho
‘ i incorporated land E VZ pit
TP6
. . ANNNAR\Y
L englnee['ng IOg - V7G04 sheet 1 of 1.
| excavation

office job no:  $8463/2

client: HORNSBY SHIRE COUNCIL pit commenced:; 7.6.89
£ principak pit completed: 1.6.89
p project: OLD MANS VALLEY logged by: AS
] pit location: SEE FIGURE 1 checked by: CPT
equipment type and model: CATERPILLER 215BSA EXCAVATOR RlSurface: 93,2 ' m
- excavation dimensions: 2.5 m long 12 m wide . datum: AHD
| o
! ~ )
: 5 g 32|20
o] 2 | notes 2] 8 material oc | 2155 structure and
2| 2 [5] 5 [somples =3l. | 53 - 22 | 22|“ 85| addiional observati
S| & (g 2™ [, 58 2 | €€ | soil typeplasticity or particle characteristics 2 | 2 s’; additional observations
2 S Sftestetc & 5|5 | B> colour, secondary and minor components £8 | 55| KkPa
x E|D o o 34
] 123 e 88§
x =] sC CLAYEY SAND: fine to coarse grained gr ALLUVIUM
o =z some gravel " aree grained grey M kqp vy -
B ' — ]
CH CLAY: medium to high plasticity yellow M 3 RESIDUAL / EW BRECCIA .
brown ) w St ’
)y BRECCIA exnemell weathered ~ highly TS EW/HW BRECCIA
g woathered yellow brown ‘some light” grey . VSt —
° mottling some core stones and gravel
i ~ .
{ \4 -
! ] BRECCIA_moderately weathared light grey : MW_BRECCIA
N Pif  TPé Terminated at3.60 m S$W BRECCIA 4
1 Near Refusal on slightly weathered
Ii 4. Breccia b
% - -
i 5 pu—
} i N
i ; R -
. 6. —
|
N ] i
{ 7 N
< = -]
v 2
s 1 ]
% uary B -
2 a :
o
=} METHOD PENETRATION NOTES somples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
2l N natural exposure U50 undisturbed sample 50 mm| SYMBOLS AND SOIL Vs very soft
5| X existing excavation| 1 2 3 , diameter DESCRIPTION s soft
= BH  backhoe bucket ? r :n nianmi'agce D disturibed sampie F firm
- B bulldozer blade efugsalg N standard penetration test: | based on unified st shiff
e 2 R ripper N SPI + sample recovered | - classification system Vst very sfift
Ly g E excavator WATER Nc  SPT with solid cone H hard
{ =| HA  nand auger D none encountered vV vane shear MOISTURE b friable
B or  diotupe » not measured P pressuremeter o ary Vi very loose
5| SUPPORT W water level Bs  bulk sample L lcose
.- M - moist
o O L - : R refusal MD medium dense
% O] T timbering w wet
2 N 2 _4 water outflow W sastic fimit b dense
-~ ni a
}.ib"'i e B>~ water inflow P plastic fim vD very dense
M
i
|




Coffey & Partners Pty. Ltd

B Incorporated in Queensland. B@ pit no

TP7
. . AR\
Y engineering log - Vz717>73
| excavation

sheet 1 of 1

office job no: $8463/2

client: HORNSBY SHIRE COUNCIL pit commenced: 7.6.89
! principat: pit completed: 7.6.89
{ project: OLD MANS VALLEY logged by: AS
- pit location: SEE FIGURE 1 checked by: cpr
equipment type and model: CATERPILLER 215BSA EXCAVATOR RL.Surface: 93.3 m
! } excavation dimensions: 2.0 m long 1.2 m wide datum; AHD
b 3
| ~a . .
‘ 5 £ . 38|e2d
! 2 [ notes 212 material 2c | 2E1§5%® structure and
ol E (5] 5 |samples =2l% | 53 ; 22 | 2285 additional observati
. £ ® |al @ ples, . Bmoie é"E’ soil typeplasticity or particle characteristics 235 25 2 orvations
! @ c |a] o bl 2% |5 V> . oc cc kls’i:
£ = s 121 z {testetc x o028 R colour, secondary and minor components £0 0%
I e E12 o : © | oo
| 123 ° © 8888
- = .71  SC | CLAYEY SAND: fine fo coarse grained gre ALLUVIUM
= = : some gravel o grey M ‘MD b
|
[t -
[
[ -
(I R
) ]
o 2 _l
: hd
™ —
I very high water inflow 7
9_ - large tree irunks in alluvium |
. M
1 CLAY: medium plasticify yellow brown 1w 7777 RESIDUAL / EW BRECCIA
St ' —
\ ] e e e e e e e e e e o) et B B T I B B g g NS
—'(S.' BRECCIA extremel‘ weathered highly H EW/HW BRECCIA
i s wegathered yellow brown 1o light grey .
i ?@‘I numerous corestones
J Pit TP7 Terminoted at3.40 m _
i .
/ 4 -
|
{ - -
P B .
.
" { 5]

- = _
|
| 4 A
i | 4
: ] |
| 7] -
i
-4 - -y
1 =
[
| 5 - N
| - -
z 8
.
z{ METHOD PENETRATION NOTES  samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
§ N natural exposure VS0 undisturbed sample 50 mm|. SYMBOLS AND SOIL Vs very soft
S| X existing excavation 12 3 ot diameter DESCRIPTION S soft
| BH  backhoe bucket tanging 16°° D distubed sample - F firm
Sl B bulldozer blade efusal N standard penetration tesh: bosed.on'unmed st stiff
2R ripper N®  SPT + sample recovered classification system VSt very stift
i [ 3l ¢ excavator WATER Nc  SPT with solid cone H harg
n =| HA  hand auger D none encountered Y vane sheur‘ MOISTURE ) Fo friable
B br diatube * not measured P pressuremeter D p VL very loose
>|  SUPPORT W water level Bs  bulk sample M L loose
e & = R refusal M moist )
S S| 1 timberin p w wet MD medium dense
] N g _Q water outflow W \astic limit D dense
i o ni : astic limil
! {é %) B>~  water infiow 4 4 VD very dense
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incorporated in Queensiand. @ a JE: w pit no
TP8
engineering lo o
gc t-og g V. JA sheet 1 of
e X C vo l n office job no:  $8463/2
client: HORNSBY SHIRE COUNCIL pit commenced: 7.6.89
principal: pit completed: 7.6.89
project: OLD MANS VALLEY logged by: AS
pit location: SEE FIGURE 1 checked by: CPT
equipment type and model: CATERPILLER 215BSA EXCAVATOR RLSurface: 110.6m
excavation dimensions: 2.0 m long 1.2 m wide datum: AITD
El ..
c I~ gpjvog
° .f;.’ - notes g "33 material 25 2& 852 structure and
ol - . 2= 2 e ) .
21 % [g] 3 [somples. | S8le | 2 soil type:plasticity or particle characteristics 55 22 gg additional observations
3 8 [2Sftestete & SelE | B> colour, secondary and minor components 86 | §5 | kPo
o €19 o 3 oo
123 el B 882
x = Y, CH | CLAY: medium to high piasticity red RESIDUAL
& Z| -7 ) brown oh P Y M &
w
5 7
> 4 —— e de s
Q 7 CH | CLAY: medium fo high plasticily red D St EW BRECCIA?
Q o / brown M
w 1] / -
w
» % d
S § /
L = /
2_% _
A BRECCIA exiremely weathered, highly H EW/HW BRECCIA
- 'b" weathered yellow - brown numerous highly
3 RN weathered corestones
-+ % _
159
4 _‘ ’
)
4 ] Pit P8 Terminated at4.20 m
Limit of Reach
5
[
7
8
METHOD PENETRATION NOTES samples and tests CLASSIFICATION CONSISTENCY /DENSITY INDEX
N natural exposure VS0 undisturbed sample 56 mm| SYMBOLS AND SOIL Vs very soft
X existing excavation 1 2.3 5 :f“'me;e; ‘ DESCRIPTION s soft
BH  backhoe bucket : Islurbed sample F firm
g bul(l:dozer blade E:?gg? to N  standard penefration test: | based on unified st sfif
R tipper N*  SPT + sampie recovered classification system VSt very shiff
E excavator WATER Nc  SPT with soli¢ cone H hare
D none encountered v vane shear :
HA  hand auger Fb frigble
o1 diatube 9 * not measured P pressuremeter QAOISTURi VL very loose
SUPPORT v water level Bs bulk somple v L loose
s = ) R retusal M moist MD medium dense
T timbering ¢ water outfiow W et - D dense
N il B>~  water inflow Wp plastic limit vD very dense
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e . AN\
triaxial shear test YIII4
i
{ LABORATORY : SYDNEY
CLIENT : HORNSBY SHIRE COUNCIL JOB NO t S8483/2
} PRINCIPAL TESTED BY :+ BC
{ PROJECT s OLD MAN’S VALLEY DATE 1 B4/04/88
J LOCATION TEST FILE & : 538
i BOREHOLE: BH 6 DEPTH 3 1.58 ~
?,é FAILURE CRITERIA: PEAK PRINCIPAL STRESS RATIO L) 1.85
MATERIAL CLASSIFICATION : (CLY> Sandy CLAY ~ medium plasticity.mottled
! val low grey brown,fine to coarse mand.
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§—TYPE OF TEST + CONSOLIDATED UNDRAINED WITH PORE PRESSURE MEASUREMENT
SANGLE OF FRICTION ¢@‘> + ....29. deg. MOISTURE CONTENTS
£COHESION € + ...4.. KPa INITIAL ¢ . 15.0 %
SWET DENSITY 1 2.998 t/m3  FINAL -~ TOP s L 17..7 %
OBACK PRESSURE : 200,808 kPa = MIDDLE « ..18.3 %
é gSTRAIN RATE 1 9,887 XMin - BoTTOM » ..2L.1 %

§DATA FROM TEST FILE No.s ' 530 538 545

of registration. This document shall not be reproduced

This laboratory is registered by the National Association
‘ of Testing Authorities, Australia. The test(s} reported
herein have been performed in accordance with the terms
except in full without the prior approvai of the laboratory. Authorised Signature



-
/
|

o

Coffey & Partners Pty. Ltd.

Inc in Qid

triaxial shear test
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LABORATORY : SYDNEY

CLIENT + HORNSBY SHIRE COUNCIL JOB NO : $8463/2
PRINCIPAL - TESTED BY t GC
PROJECT + OLD MAN‘S VALLEY DATE + 94/84/88
LOCATION TEST FILE & : 530
BOREHOLE: BH 6 DEPTH ' 1.58 -~
FAILURE CRITERIA: PEAK PRINCIPAL STRESS RATIO s 1.885

MATERIAL CLASSIFICATION

t CCL> Sandy CLAY - medium plasticity,mottled
vel low grey brown,fine to coarse mand.
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§m>s OF TEST + CONSOLIDATED UNDRAINED WITH PORE PRESSURE MEASUREMENT
SANGLE OF FRICTION ¢@#‘> « ...29.. deg. MOISTURE CONTENTS
SCOHESION > + ,.4... KPa INITIAL v L. 19:0 x
NET DENSITY 1 2.090 t/m3 FINAL -~ TOP : L 177 %
@BACK PRESSURE « 200.909 kPa -~ MIDDLE : ,..18.:3 %
2 9.007 %Min -~ BOTTOM . ...21.,1 %

§STRAIN RATE

§DATA FROM TEST FILE No.s : 530 538 545

This laboratory is registered by the National Association
of Testing Authorities, Australia. The test(s) reported
herein have been performed in accordance with the terms
of registration. This document shall not be reproduced
except in full without the prior approval of the laboratory.
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| WY
triaxial shear test vs sy
i LABORATORY + SYDNEY
CLIENT  + HORNSBY SHIRE COUNCIL JOB NO : $8463/2
. PRINCIPAL TESTED BY ¢ GC
8 PROJEGT  : OLD MAN’S VALLEY DATE ' 04/04/88
LOCATION : TEST FILE 4 : 530
L BOREHOLE: BH 6 DEPTH : 1.50 -
I FAILURE CRITERIA: PEAK PRINCIPAL STRESS RATIO «  1.85
MATERIAL CLASSIFICATION : CCL> Sandy CLAY ~ medium plasticity,mottled
vellow grey brown,fine to coarse sand.
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L 2 P=(sigmal+sigma3)/2 (kPad
N §TYPE OF TEST s CONSOLIDATED UNDRAINED WITH PORE PRESSURE MEASUREMENT
l g | \
L ANGLE OF FRICTION <8‘> + ,..29.. des. MOISTURE CONTENTS 0
f{COHESTON €€ + ...4... KPa  INITIAL Cod3i0 K
WET DENSITY s 2.880 t/m3 FINAL -~ TOP t ‘“1'8:3 b 4
B ©BACK PRESSURE : 200,008 kPa - MIDDLE ¢ ... .00 &
= FSTRAIN RATE ¢ 0.007 XMin - BOTTOM .+ ...21:1 g
Hl SDATA FROM TEST FILE No.s « 530 538 545

This laboratory is registered by the National Association /‘ :
‘ of Testing Authorities, Australia. The test(s) reported &
herein have been performed in accordance with the terms %

of registration. This document shall not be reproduced
except in full without the prior approvai of the laboratory. Authorised Signature
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direct shear test

LABORATORY ¢ SYDNEY

CLIENT : HORNSBY SHIRE COUNCIL JOB NO : 8$8463/2
PRINCIPAL . TESTED BY + GC
PROJECT : OLD MANS VALLEY ” DATE + 26/86/88
LOCATION : HORNSBY

BOREHOLE: TP { DEPTH e 9.40 -
SHEAR STRESS + PEAK t 8.48

MATERIAL CLASSIFICATION : (CL)> Gravelly Sandy CLAY ~ medium
plaaticlity,mottled brown,fine to coarse sand, fine to meadium gravel.

LTD 1985

A=A

COPYRIGHT © COFFEY 8 PARTAERS PTY

[+
1S)
™~
®
[
©
N
® o
m Ca)
N
o]
%
\,gg ,
7
h 4
4 //
¢ &
g .
2
) X //X//
®
& 7
[on]
®
®
%] 120 200 300 400 509 600 7008 8080
Normal strese (kPad
SHEAR RATE {  9.205 ma/Min '
WET DENSITY o t 1.89 t/m3 COHESION C t 2. KPa
INITIAL MOISTURE CONTENT :+ 21.68 % ANGLE OF FRICTION t LAl . dag.

DATA FROM TEST FILE No.e : 634 837 643

herein have been performed in accordance with the terms

. . This -laoratory is registered by the Mational Association
‘la:iis ‘of Testing Authorities, Australia. The testls) reported

of registration. This 'document shall not be reproduced ( .
:except in full without the prior approval of the laborstory. Authorised Signature




g
|
i
|

060

COPYRIGHT © COFFEY 8 PARTNERS PTY LTD 1985

Coftey & Partrvers Pry. Lid.

inc in Qid nnFFEv
. ALY

direct shear test =P=P=p

LABORATORY : SYDNEY

CLIENT : HORNSBY SHIRE COUNCIL JOB NO t S84683/2
PRINCIPAL 1 TESTED BY t GC
PROJECT ¢ QLD MANS VALLEY DATE 1 26/08/89
LOCATION : HORNSBY TEST FILE & : 634
BOREHOLE: TP 1 DEPTH t 2.490 -~
SHEAR STRESS t PEAK [ 8.49

MATERIAL CLASSIFICATION

CCL) Gravelly Sandy CLAY - medium

plasticity,mott|ad brown,flne to coarse sand, fine to med!um gravel .

DATA FROM TEST FILE No.e : 634 837 643
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. Strain %
SHEAR RATE 1 8.885 an/Min
WET DENSITY: .1 1,99 t/m3 COHESION C t .8 KPa
INITIAL MOISTURE CONTENT « 21.68 % ANGLE OF FRICTION  « ....4/. .

This -lahoratory is registered by the National Associstion
"of Testing Authorities, Australia. The test(s) reported
herein have been -performed in accordance with the terms
of registration. This document shall not be reproduced

excapt in full withiout the prior approval of the laboratory.

Authorised zignature
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direct shear test

LABORATORY : SYDNEY

CLIENT + HORNSBY SHIRE COUNCIL JOB NO + §8483/2
PRINCIPAL - TESTED BY « GC
PROJECT + OLD MANS VALLEY DATE 1+ 26/86/88
LOCATION : HORNSBY

BOREHOLE: TP | DEPTH ' 8.88 -
SHEAR STRESS + PEAK : 8.890

MATERTAL CLASSIFICATION (CH> Gravelly Sondy CLAY - high plasticlty,red
vellow brouwn,fine to coarse sand, fine gravel.
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Normal stress C(kPa)
SHEAR RATE 2 0.005 an/Min
WET :DENSITY ' 3 {.83 t/n3 COHESION C t ....29.... kPa

INITIAL MOISTURE CONTENT « 32.68 %  ANGLE OF FRICTION 1 ....26.... deg.

DATA FROM TEST FILE No.e + 633 638 644

* hersin have been performed in accordance with the terms
of registration. This document_shall not be reproduced
_except in full withaut the prior approval of the laboratory. Authorised Signature

This ‘lahoratory " is registered by the National Association
% of Testing Authorities, Austratia. The test(s) reported
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direct shear test PP

N LABORATORY « SYDNEY

o CLIENT + HORNSBY SHIRE COUNCIL JOB NO

+ $8483/2
\’ PRINCIPAL TESTED BY v GC
PROJECT v OLD MANS VALLEY DATE + 26/06/88
LOCATION : HORNSBY TEST FILE % : 888
BOREHOLE: TP - -DEPTH t 2.892 ~
SHEAR STRESS 1 PEAK ¢ 2.80

MATERTIAL CLASSIFICATION C(CH> Gravelly Sandy CLAY - high plasttelty,red
va!low brown,fine to coarse sand, fine gravel! .
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o 1 1 I T T T T T 1
%) { 2 3 4 S 8 7 8 9 18 1t 12 (3 (4 {5 {8
Stratln (%)

SHEAR RATE ; t 8.988 an/Min
WET DENSITY . f : 1.83 t/n3 COHESION C t L.AS..... KPa
INITIAL MOISTURE CONTENT 32.608 % ANGLE OF FRICTION v L 26, ... dag.

COPYRIGHT © COFFEY 8 PARTI

‘DATA FROM TEST 4FILE§N°.¢ + 633 638 644

herein have been performed in accordance with the terms:

2 ﬂ This -laboratory is registered by the National Association.
: ‘ - of Testing Authorities, Australia. -The test(s} reported-
o k ~ - of registration. This document shall not be reproduced- _ V&a
exceptin full without the prior approval of the taborstory. Authorised Sighature
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direct shear test =Pp=p
) LABORATORY : SYDNEY
‘ CLIENT : HORNSBY SHIRE COUNCIL JO8 NO : $84838/2
- PRINCIPAL : TESTED BY « GC
o PROJECT + OLD MANS VALLEY DATE « B7/88/89
L] LOCATION : HORNSBY
BOREHOLE: TP | DEPTH * 2.88 -
SHEAR STRESS s PEAK t 8.89
MATERIAL CLASSIFICATION CCL) Grave!ly Sondy CLAY ~ medium
plasticity,motiled yellow red broun,fine to coarse sand, fine to medium gravel .EW
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& sHEAR RATE ' @.825 mn/Min :
WET DENSITY + 1.88 t/m3 COHESION C t ....80... KPa
‘: : § - INITIAL MOISTURE CONTENT 23.00 % ANGLE OF FRICTION t ._...3-:2'.... deg.
- & DATA FROM TEST FILE No.e + 650 858 664
L — This -lakoratory is registered. by the National Association C
: % of Testing Authorities, Australia. The test(s) reported . % -
R herein have been performed in accordance with the terms -
L - ™\ of registration. This document shall not be reproduced A~
i { " exceptin full without the prior approval of the laboratory. Authorised Signature
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direct shear test =P

LABORATORY : SYDNEY

CLIENT : HORNSBY SHIRE COUNCIL JOB NO + 8S8488/2
PRINCIPAL : TESTED BY s GC
PROJECT + OLD MANS VALLEY DATE s B97/706/88
LOCATION : HORNSBY ’ TEST FILE & : 659
BOREHOLE: TP { DEPTH H 2.96 -
SHEAR STRESS t PEAK ¢ 2.90

MATERIAL CLASSIFICATION : CCL) Gravelly Sandy CLAY -~ medium
plasticity,mottled yellow red broun,fine to coaree sand, fine to medium gravel .EW
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DATA FROM TEST FILE No.s «+ 650 858 664

hersin have been performed in accordance with the terms .
of registration. This document shall not be reproduced

g This -laboratory is registered by the National Association
% - -of Testing Authorities, Austrafia. The test(s) reported
“except in full without the prior approval of the laboratory. Authorised Signature:
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LABORATORY 1 SYDNEY
CLIENT + HORNSBY SHIRE COUNCIL JOB NO : 88483/2
PRINCIPAL : : TESTED BY '+ GC
PROJECT + OLD MANS VALLEY DATE « 21/05/89
LOCATION : HORNSBY
BOREHOLE: TP3 DEPTH ¢ 1.80 -
SHEAR STRESS : PEAK . 1.80
MATERTAL CLASSIFICATION CCL) Gravelly Sandy CLAY - medium
plosticity, light grey mottled red brown, fine to coarse sand,fine gravel .EW BREC
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1 §| DATA FROM TEST FILE No.e : 617 625 628

: - This -lahoratory is registered by the National Association )
‘ - of Testing Authorities, Australia. The test(s} reported : . :
~ herein have been performed in accordance with the terms - 7
1\ * of registration. This document shali not be reproduced o ] )
except in full without the prior approval of the laboratory. Authorised Signature -
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: ' LABORATORY : SYDNEY
| CLIENT + HORNSBY SHIRE COUNCIL JOB NO : 88463/2
. PRINCIPAL : ‘ TESTED BY : GC
" 3 PRAJECT + JOLD MANS VALLEY DATE ¢ 21/706/88
- LOCATION : HORNSBY TEST FILE & : 617
BOREHOLE: TP3 DEPTH :  1.39 -
a SHEAR STRESS : PEAK . : 1.30
i MATERTAL CLASSIFICATION : {CL) Gravelly Sandy CLAY ~ medium
plasticlty, light grey mottled red broun, fine to coarse sand,fine gravel.EW BREC
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! § INITIAL MOISTURE CONTENT : 20.00 % ANGLE OF FRICTION & ....l7%... deg.
i g DATA FROM TEST FILE No.e : 817 825 829
L This laboratory is registered by the National Association . - ,
: % of Testing Authorities, Australia. The test(s} reported
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‘ k of registration. This document shall not be reproduced -
. - exceptin full without the prior approval of the lsborstory. Authorised Signawre
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APPENDIX D

This appendix provides our estimate of costs and fees for undertaking
additional geotechnical work as outlined in the report.

The proposed work comprises:

Drilling, Pitting and sampling (See attached schedule 1)
Installation of piezometers (See attached schedule 2)
Test pit excavation

Observation of piezometers for 1 month after installation
Laboratory shear testing of fill and natural ground
Analysis of Data

Reporting

It is assumed that a water supply will be available on site for drilling water
and that an excavator will be available for the recovery of bulk and block
sanmples.

Tt is envisaged that interaction with Council personnel will be required to
arrive at design profiles.

All work would be undertaken in accordance with our Standard Terms of
Agreement, a copy of which is included. This estimate does not allow for
advice or testing on site during construction.




FURTHER GEOTECHNICAL INVESTIGATION WORK
ESTIMATE OF COSTS AND FEES

1.0 Field Work

Including continuous site attendance,

drilling expenses and monitoring of water levels

| for 1 month-

L see attached schedule 1. 54 450.00

2.0  Laboratory Testing

b 3 Large Shear tests on HW Breccia - allow 9 000.00
U 6 Triaxial tests on EW Breccia }

3 Triaxial tests on existing fill} 12 @ 706 8 472.00
L 3 Triaxial tests on new fill }
f § 12 Atterberg limits on EW Breccia and fill @ 95 1 140.00
' 6 Compaction tests on fill @ 93 558.00
- 6 Grading tests on fill @.68.50 411.00
. Preparation of samples for triaxial testing 10 @ 63 630.00

n 3.0 Analysis and Reporting

= Principal 120 hours @ 105.00/hr 12 600.00
o Senior Geologist 105 hours @ 65.00/hr 6 825.00
o Engineer 80 hours @ 55.00/hr 4 400.00
JWQ Tracing/Typing etc 54 hours @ 50.00/hr 2 700.00
- Costs (Photography etc) - - 200.00

Mileage - allow 200.00
7 Computing - allow 3 000.00

104 586.00

7
/
|



- SCHEDULE 1

FIELD WORK - DRILLING PITTING AND SAMPLING

Assumes total metres to be drilled approximately 500m
Assuming average 20m/10hr day = 25 days drilling

1.1 Drilling

1 *Mrilling 250hrs @ 105.00 26 250.00

! Core Boxes 90 @ 25.00 2 250.00

: EVC - piezometers Allow 2 000.00
. Bentonite Pellets Allow 500.00
[ U50 samples 30 @ 15.00 450.00
L Geologist/Engineer 250hrs @ 65.00 16 250.00
Travel Allow 300.00

) Borehole Logs 70 pages @ 35.00/pg 2 450.00
’ 50 450.00

f f *Note: Provision needs to be made for water for drilling. Either Council
. provide water chart or Drilling Contractor provide water chart at extra cost
not included above.

1.2 Monitoring Water lLevels

| Allow 2 x 5hr visits/week for 1 month

. Geologist/Engineer 40hrs @ 65.00 2 600.00
? | Travel Allow 100.00
| 2 700.00
} 5 1.3 Test Pitting for Bulk and Block Samples
Geologist/Engineer Allow 2 x 10hrs @ 65.00 . 1 300.00

*Note: assumes use of excavator is available from Council free of charge.

it
L
L]
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SCHEDULE 2

BOREHOLE LOCATIONS - PIEZOMETER LOCATIONS & LEVELS

{see Plan)

Note: Fresh rock assumed to be approximately RL90m

Ch 105m
Piezometer
Piezometer

Ch 150m

Piezometer
Piezometer
Piezometer

Piezometer
Piezometer

Ch 190m
Piezometer
Piezometer

Ch 230m

Piezometer
Piezonmeter
Piezometer

Piezometer
Piezometer

Piezometer

Piezometer

Piezometer

in residual soil - say 2m deep

in

in

HW Breccia - say 8-10m deep

fill - say 6 - 8m deep

in HW Breccia - say 10 - 12m deep

in
in

in

in
in

in
in
in

in
in

in
in

in

Fr Breccia - say 60 -65m* deep
residual soil - say 2m deep

HW Breccia - say 8-10m deep

residual soil - say 2m deep
HW Breccia - say 8 - 10m deep

fill - say 6 - 8m deep
HW Breccia - say 10 - 12m deep
Fr Breccia - say 60 - 65m* deep

residual soil - say 2m deep
Fr Breccia - say 30 - 35m deep

HW Breccia - say 8 - 10m deep -

alluvium - say 1 - 2m deep

Fr Breccia - say 12 - 15m+ deep

both at toe of
existing fill embankment

all drilled on existing field

both at toe of existing
fill embankment

both at toe of existing
fill embankment

}
} all drilled on existing field

}

} drilled adjacent to existing
} BHS.

} drilled at toe of existing
fill downhill of BH7

} drilled in creek bed -
proline

}



US|

ot

Ch 270m

Piezometer in HW Breccia - say 4 - 8m deep -

Ch 310m

3 Piezometers

Piezometer
Piezometer

Piezometer
Piezometer

in
in
in
in

in
HW
Fr

Fill - say 4 - 8m deep

Breccia - say 10 -12m deep
Breccia - say 45 - 50m* deep

EW/Residual =s0il - say 2m deep

HW

Piezometer in HW

- Ch 330m/Existing

3 Piezometers in
Piezometer in HW

Piezometer
Piezometer

Piezometer
Piezometer

Ch 350m
Piezometer

Piezometer
Piezometer

Piezomater i

Piezometer

*  20-25m
# 15-20m
+ 2-5m

in
in
in

in

in

EW
MW

EW
Fr

7Y T8

Breccia - say 6 - 8m deep
Breccia - say 4 - 6m deep -
Creek

Fill - say 4 - 6m deep
Breccia - say 10 - 12m deep

Inear north west toe of
existing fill embankment

} all drilled on existing
} filled area
}

} both to be drilled
} adjacent to TP3

tadjacent to creek

} all drilled on existing
} filled area

Breccia/Residual soil - say 2m deep } drilled south of creek

Breccia - say 4 - 6m deep
Breccia - say 3m deep .
Breccia - say 30 - 35m# deep
Breccia - say 4 - 8m deep -
Breccia - say 4 - 8m deep
Breccia - say 15 - 20m deep

Breccia - say 2m deep
Breccia - say 25 - 30m* deep

into Fresh Breccia
into Fresh Breccia
into Fresh Breccia

Yapprox. 15m east of BH6

} drilled adjacent to N/S
} Creek near TP4

}Approximately midway TP1 &
P2

}drilled on knoll near TP1
}

}drilled on alluvial
} floodplain near TP6
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APPENDIX E

This appendix provides our estimate of costs and fees for undertaking a rock
mechanics study of the eastern quarry face area.

The proposed work includes:

. Geological and structural mapping of the eastern face and portion of the
adjoining faces of the quarry over the full height. This would extend and
support the work done to date.

. Drilling four inclined cored boreholes and orientation of core. The number
and locations should be reviewed after the mapping.

. Measurement of water levels in boreholes.
Analysis and reporting of data.

Work would be undertaken in accordance with our Standard Terms of Agreenent
(Rev 89/3), a copy of which is given in Appendix D.

It is assumed that a single proposed quarry plan is to be analysed.




ROCK_MECHANICS STUDY FOR QUARRY FACE

1.0  Field wWork

1.1 Line Mapping of Eastern Quarry Face

Allow 6 x 10 hr days for geologist and technician

Geologist 60 hrs @ 65.00 3,900.00
Technician 60 hrs @ 45.00 2,700.00
Travel allow 70.00

6,670.00

1.2 Drilling 4 inclined and oriented boreholes

For planning purposes assume two holes each at Ch 190m and Ch 310m. Assume at
each location one hole inclined to east and one to west. Assume total drilling
at Ch 190m of 200m and Ch 310 of 180m.

Assume 15m/10 hr day drilling and orienting core.

380m @ 15m/day = 25 days

Drilling 250 hrs @ 105.00 : 26,250.00
Core boxes 72 boxes @ 25.00 1,800.00
BVC - piezometers allow 1,500.00
Geologist 250 hrs @ 65.00 16,250.00
Travel allow - 300.00
Borehole logs 45 pages @ 35.00 1,575.00
47,675.00
2.0 Processing field data
Line Mapping
Engineer/Geoclogist 32 hrs @ 60.00 1,920.00
Report Production Staff 24 hrs @ 50.00 - 1200.00
3,120.00
Drilling
Engineer/Geologist 32 hrs @ 60.00 1,920.00
Report Production Staff 24 hrs @ 50.00 1,200.00

3,120.00




3.0 Reporting and Analysis

Principal 30 hrs @ 105.00
Senior Engineer/ ‘

Senior Geologist 50 hre @ 85.00
Engineer/Geologist 35 hrs @ 65.00
Report Preparation and

Tracing etc 30 hrs @ 50.00

3,150.00

4,250.00
2,275.00

1,500.00

TOTAL

11,175.00

71,760.00

NOTE: An arrangement for provision of water for drilling will have to be made.
Either Council provide water chart or Drilling Contractor provide water
chart at extra cost. No provision for this has been made above.
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