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ABSTRACT 

Field investigations were carried out to provide preliminary geotechnical and 
hydrogeological parameters for the design of a new open pit coal mine at 
Mount Owen in the Hunter Valley of New South Wales. This work was 
done in association with the Joint Coal Board of NSW, between February 
and May 1991. 

A wide range of hydrogeological and geotechnical factors were considered. 
Analysis indicates none of these factors to be excessively detrimental to the 
establishment of the proposed mine. 

Geotechnical factors of principal importance to safe, economic mining at 
Mount Owen include : material strengths, characteristics of rock-mass 
defects, groundwater pressures, and bedding dips. These dictate the geometry 
of the pit walls to be constructed. 

The coal seams were confirmed to be semi-confined aquifers. Groundwater 
pressures in a coal seam beneath the pit floor will need to be reduced 
before mining proceeds beyond 25 metres depth to reduce the risk of 
lowwall heave. 

Limits are not placed by rock strengths on planned pit slopes for the 
proposed 30 metre deep pit. However, defect orientations limit the slope 
angles of the highwall and endwalls and safe design angles have been 
specified. Blasting of all rock overburden will be required but the soil and 
some of the weathered rock can be stripped without blasting. 

A modest amount of further work is required to provide confirmation of 
parameters important to mine design considerations including: geotechnical 
characterization of rocks in the weathered zone, additional work on the 
unweathered rock zone (including undisturbed coal core), and more extensive 
piezometric instrumentation and hydraulic testing. Clarification of an 
apparent disagreement between bedding dips measured in the drill cores and 
those from large scale cross sections is also required. 

Additional work is also needed to address issues not covered by this report, 
such as: excavation characteristics of the soil and weathered rock zones; 
impact of groundwater, blast design; equipment selection; and extension of 
mine plans to any areas, seams and/or depths other than those of the 
proposed initial pit. 
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SUMMARY 

General 

This report contains the results of a preliminary geotechnical and hydrogeological 
assessment of conditions to be encountered in a proposed open pit coal mine at Mount 
Owen in the Hunter Valley of NSW, Australia. 

Work Programme 

A limited field study involved the drilling of 14 boreholes, of which 6 were partially cored 
in HQ size by the triple tube wireline method using a tungsten tipped bit and air flush. 
Piezometers were constructed in 9 boreholes using 50 mm diameter uPVC casing, slotted 
and gravel packed over the test interval, and sealed with cement grout back to the surface. 
Coring was almost entirely limited to fresh rock and coal intervals and very little 
information was obtained on the soil or weathered rock zones. 

A small number of rock strength tests using a Point Load Test frame were carried out on 

the fresh rock. 

The defects (joints) in the drill core were oriented, wherever possible, relative to the 

bedding dip direction, and the nature of the defects was logged. 

Geophysical logging was undertaken but satisfactory correlation of the sonic velocity log 

to rock strengths could not be established. 

Although the results of all of the fieldwork are recorded in this report, budgetary 
constraints made it necessary that the majority of the drilling and testing was undertaken 
or supervised by Joint Coal Board (JCB) personnel. The South Australian Department of 
Mines and Energy (SADME) Engineering Geologist supervised most of Borehole 128 and 
Borehole 206, and conducted the Point Load Testing. 

G02783 



Results 

11 

SADME personnel have analyzed all data from this programme. 

The extremes of strength of fresh rock materials ranged from very weak to strong. 
However the large majority of the sandstone, mudstone and siltstone which comprise the 
interburden fall within the moderately weak to moderately strong range. The very weak 
materials were limited to thin zones. The strong rocks were confined to thin zones with 
siderite cement. Blasting will be required below the zone of extensive rock mass 
weathering to enable overburden removal. Bedding is reported to have an average dip of 
approximately 17°. 

Rock mass defects, which are generally very widely spaced, were oriented relative to 
bedding. There appear to be 6 main defect sets. No single defect set is oriented such that 
highwall or endwall stability should be adversely affected, and the recommended maximum 
batter slopes of: 

• 60° highwall overall 
• 60° south-west endwall 
• 70° north-east endwall 

would not be significantly affected by slab failure or from wedge failures resulting from 

combinations of defects. 

Some weak zones parallel to bedding dip were noted in the core. If these were to occur 
in the lowwall their orientation and low strength could contribute to lowwall slab sliding. 
They appear to be discontinuous, however, with only a single intersection occurring in the 
lowwall of the proposed pit. 

Variable quality groundwater is present at an average depth of 7 metres. The coal seams 

are identified as aquifers with a permeability range estimated to be from 0.3 to 1 metre 

per day (moderate permeability). The interburden rocks also have appreciable (but lower) 

permeability. 
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Groundwater modelling is beyond the brief given to SADME, but it is anticipated that the 

worst case situation could be stated as: 

trafficability and materials handling could be impaired during excavation of the 

saturated weathered rock in the initial box cut 

• little groundwater will flow onto the pit floor, particularly if the water released from 

the Middle Liddell coal seam is collected in pit-floor sumps 

• pressure relief from the Lower Liddell seam will be required prior to mining beyond 

25 metres depth in order to eliminate the risk of floor heave. This should be 

readily achieved. 

There are no indications that either hydrogeological or geotechnical factors would be 

excessively detrimental to the establishment or operation of the proposed open pit coal 

mine at this site. 
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CONCLUSIONS 

1. Within the limitations of this preliminary investigation by SADME, there are no 
indications that either hydrogeological or geotechnical factors would be excessively 
detrimental to the establishment or operation of the proposed open pit coal mine at 
this site to 30 metres total depth. 

2. There is a discrepancy between the observed bedding dips measured in the drill core 

and the mean dips taken from the cross sections which were provided by JCB. 

There are a number of possible causes including faulting. This matter requires early 

resolution. 

3. A moderate amount of further work is required to confirm mine design parameters 

which are recommended in this report. It is, however, concluded that for design 

purposes: 

(a) the weathered and fresh rock, beneath the soil cover, are fully saturated; 
(b) the soil and at least some of the weathered rock should be amenable to 

excavation by scraper, dozer-assisted scraper or ripper-scraper methods; 
(c) the effect of groundwater on excavation of the weathered rock zone during 

box cutting is not known, but this material should be substantially dewatered 
by drainage towards the box cut when subsequent strips are removed; 

(d) the strengths of fresh rock lie mainly in the moderately weak to moderately 
strong range and defects are widely spaced. Blasting will be required for 
economic removal of the overburden; 

(e) rock strength would be sufficient to permit design of very steep highwalls 
but defect orientations put limits on highwall and endwall slope angles; 

(f) the pit lowwall will require depressurization prior to mining beyond 25 
metres depth. This appears to be achievable by passive drainage. Failure to 
do so may lead to lowwall heave; 

(g) weak zones parallel to bedding may exist in the lowwall, but they appear to 
be discontinuous and to be unlikely to affect lowwall stability; 

(h) the coal seams are aquifers of moderate permeability. The interburden is of 
low permeability. The coal seams will behave as semiconfined aquifers. 
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4. Additional work may be required, following discussions with the mine design 
engineers, to address other matters which may include: 

(a) thickness of the soil and weathered rock zones, their properties and 
excavation characteristics 

(b) quantification of the impact (if any) of groundwater on mine design and 
operation, along with related environmental considerations 

(c) collection of the data required to permit blast design to be matched to the 
selected excavation and haulage equipment. 
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RECOMMENDATIONS 

1) Recommended maximum overall pit slope angles are summarized below. 

RECOMMENDED OVERALL PIT-SLOPE ANGLES FOR 
PRELIMINARY MINE DESIGN PURPOSES 

PIT SLOPE ELEMENT RECOMMENDED SLOPE ANGLE 

SOIL STRENGTH MATERIALS 30° 

(From 3 to 8 metres thick) 

WEATHERED ROCK MATERIALS 60° 

(Indicated thickness range of Note: These materials should be separated from those 

4 to 12 metres) of the high-wall by a bench. 

HIGHWALL 60" 

(IN FRESH ROCK) 

NE ENDWALL 70° 

(IN FRESH ROCK) 

SW ENDWALL 60° 

(IN FRESH ROCK) 

Further work is required to confirm these parameters. 

2) It is considered advisable to undertake early resolution of the possible discrepancy 

between dips observed in the drill core and those shown on cross sections through 

the deposit. 
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3) It is recommended that groundwater pressures in the lower Liddell seam be reduced 

prior to mining below 25 m depth. 

4) Additional work is recommended to address issues related to: 

(a) excavation characteristics and volumes of the soil and weathered rock zones 
(b) establishing the impact of groundwater on the mine and the environment 
(c) blast design 
(d) equipment selection. 

This work should be directed towards solving specific problems identified during 

the mine design stage. 

5) Some broad scale screening of the conceptual plans for mining beyond 30 metres 

depth and/or to mine other seams or in other areas of the deposit should be 

undertaken during the next investigation. 
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FURTHER WORK 

Although a number of broad issues are identified for further study, the amount of work 
required to resolve these matters is considered modest 

Subject to an assessment of the sensitivity of mining operations, and hence costs, to these 
issues the further work for the proposed open pit would be likely to include: 

(a) resolution of the apparent discrepancy between core dips and those from the cross 

sections; 
(b) core drilling, logging and testing of materials in the weathered rock zone, including 

laboratory testing. Diamond-drilled HQ sized core is recommended; 
(c) additional core drilling in the unweathered rock zone, with logging, testing 

(including laboratory testing), and sonic and dipmeter wireline logging, some 
undisturbed coal core is required for geotechnical examination; 

(d) installation of piezometers designed to permit more extensive hydraulic testing of 
aquifer and aquitard lithologies. Installation of wells for long term pump tests may 
be required. Limited groundwater modelling should be undertaken to quantify 
groundwater inflows and the influence of groundwater on slope stability. 
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1.0 INTRODUCTION 

1.1 General 

The Mount Owen Coal Deposit lies approximately 20 km to the NNW of Singleton 
in the Hunter Valley of NSW (see Figure 1). The deposit is owned by the Hunter 
Valley Coal Corporation (HVCC). A large resource of high grade coal has been 
partially delineated, of which approximately 31 million tonnes may be accessible by 
open cut mining methods to 100 m depth. The coal occurs as multiple seams in 
a structurally complex environment. 

The topography of the mine lease area is subdued, consisting of flood plains and 

low rolling hills. The land is predominantly used for cattle grazing. Thick, mature 

forests cover part of the southeast corner of the lease. 

1.2 Previous Work 

Prior to the Joint Coal Board of NSW (JCB) becoming involved as Project 
Managers, only a moderate amount of work had been done. 127 boreholes had 
been drilled (the first 25 of which were fully cored) over a period of approximately 
12 months to February 1991. The locations of many of these holes were far from 
optimized. Almost no attempt was made to gather information of an engineering 
geological nature during this drilling episode. 

In February 1991 the owners of the deposit (HVCC) appointed the JCB to manage 
the project and carry out investigations to establish the feasibility of mining in the 
area and where best to site the initial mine excavation. 

As a result of extensive discussions with consultants in the fields of coal quality, 
mining and geotechnics, the HVCC decided on March 1 that mining would 
commence in the southern central part of the deposit area. Conceptually, this first 
cut is to be about 30 m deep, about 100 m wide and approximately 800 m along 
strike (see Figure 2). 
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The Mount Owen Coal Deposit is near the north-eastern boundary of the Hunter 
Coalfield; an area approximately 200 km by 70 km in the north part of the Permian 
Sydney Basin. The tectonic setting is thought to be associated with the 
development of a retroarc basin of a volcanic island arc complex (Beckett, 1988). 

The deposit lies within the Foybrook Formation of the Vane Subgroup - part of the 
Late Permian Wittingham Coal Measures. The depositional environment of the " 
Foybrook Formation was a "river dominated delta system, which prograded to the 
south and south-west from the New England. Fold Belt". (Beckett, 1988; p.32). 

Major thrust faults exist immediately to the northeast and southwest (Hunter Thrust 

and Hebden Thrust, respectively) of the deposit (see Figure 1). Both of these faults 

trend NW-SE, dip to the NE and have a sense of movement of NE block up (see 

Figure 1). 

All the major coal seams of the Foybrook Formation are present in the lease area. 
These range from the Lower Hebden seam to the Lemmington Seams. They are 
shown in the stratigraphic column (Fig. 3) along with seam name abbreviations used 
throughout this report. The sediments separating the coal seams are predominantly 
fine to medium grained, lithic, clayey sandstones interbedded with siltstones and 
mudstones. 

The sediments have been folded into a broad anticline and syncline with axes 
trending approximately E and plunging about 10 degrees to the E. 

Some faults of both normal and reverse sense of movement have been indicated 

from recent drilling and interpretation by the JCB, but these are reportedly not of 

major significance. 

The inferred traces of the faults of regional significance are shown on Figure 2. 
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TABLE 1: DETAILS OF BOREHOLES 

Borehole Easting Northing Collar Depth Cored Hole 50mm PVC Slotted Gravel Geophysically Field 
Number 

Easting Northing 
EL Drilled Depth Diam. Standpipe Section Packed Logged Peimeabili Number 

(m) (m) (mm) Interval Test 

128 309238.0 1414580.7 125.6 39.61 4.12 to 100 NO N/A N/A YES N/A 128 
39.61 

129 309277.6 1414614.8 124.7 57.51 33.17 to 100 YES 45.5 to 38 to YES YES 129 
57.51 57.5 57.5 

160 309178.1 1414467.5 125.8 51.14 5.79 to 100 NO N/A N/A YES N/A 160 
51.14 

161 309147.7 1414538.6 121.5 56.58 15.2 to 100 NO N/A N/A YES N/A 161 
56.58 

170 309129.2 1414609.5 121.55 40 NIL 115 YES 32 to 30 to NO YES 170 
40 40 

171 309133.8 1414617.8 121.6 33 NIL 115 YES 21 to 18 to NO YES 171 309133.8 
33 33 

172 309270.1 1414670.3 125.25 41 NIL 115 YES 35 to 31 to NO YES 172 309270.1 
41 40 

173 309290.1 1414624.3 124.5 33 NIL 115 YES 21 to 18 to NO YES 173 309290.1 
33 33 

174 309465.4 1414749.4 125.8 62 NIL 115 YES 50 to 46 to NO YES 174 
62 62 

175 309475.8 1414752.3 125.9 44 NIL 115 YES 36 to 20 to NO YES 175 309475.8 
44 44 

176 309725.1 1414928.2 130.9 32.61 13.14 to 100 NO N/A N/A YES N/A 176 
32.61 

178 309032.3 1414349.6 123.0 42 NIL 115 YES 30 to 24 to NO YES 178 309032.3 
42 42 

179 309459.5 1414837.2 126.4 42 NIL 115 YES 36 to 34 to NO YES 179 309459.5 
42 42 

206 NOT AVAILABLE 54.61 14.83 to 100 NO N/A N/A YES N/A 
54.61 
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2.0 SCOPE OF WORK 

The JCB has requested the SA Department of Mines and Energy (SADME) to provide 
consulting services in the geotechnical and hydrogeological fields, for this initial mine 
development. 

The work consisted of: 

1. Advice on the type and amount of work required to gauge the engineering properties 
of the rock materials and to estimate relevant hydrogeological parameters. 

2. Supervision of some of this work on site, which included logging of drill cores, 

installing and testing piezometers. 

3. Interpretation of the resulting data. 

4. Recommendations for preliminary mine design parameters and of further work 
required to aid in ensuring coal is recovered both economically and safely. 

G02783 



5 

3.0 FIELD PROGRAMME 

The engineering geology field programme involved drilling a total of 14 boreholes 
(including a total of 205m of HQ core), limited field testing of cored rock materials, 
piezometric instrumentation of nine (9) boreholes, down-hole geophysical logging and 
hydrogeological tests on piezometers. 

A Senior Engineering Geologist from SADME was on site during the periods February 25 

to March 7 and March 21 to March 25, at the request of JCB. 

During the first of these periods the selection of the mine site was finalized by JCB and 
the HVCC, leading to a major revision of the drilling and testing program. Drilling 
commenced on March 4 and progress by the contractor (Thomson-Holland Pty Ltd) was 
slow. Only a single cored borehole (No. 128) was supervised prior to SADME's departure 
from the site. This hole was abandoned at 39.61 metres depth due to hole collapse 
following equipment failure. 

In the second period, SADME supervised the completion of the drilling program (Borehole 

206) carried out the Point Load Strength Tests, and relogged the drill core from the six 

cored boreholes. 

The installation of the piezometers and the insitu permeability test work and supervision 

was hence carried out by JCB personnel. 

3.1 Drilling and Geotechnical Core Logging 

Six of the boreholes were cored and the remaining eight were non-cored (See Table 
1). The cores were described in terms of lithology, structural defects, material 
strengths and rock mass characteristics. Core logs are given in Appendix A. 
Borehole locations are shown on Figure 2. 
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A number of factors combined to cause the core logging to be somewhat less than 

ideal in a geotechnical sense; 

• drilling practice was such that extremely weak strata were often ground 

completely away or severely disturbed. 

intervals with coal were unavailable for geotechnical logging, having been 

removed for other purposes. 

due to budgetary constraints and a slow rate of core-drilling, it was deemed 
impossible for the SADME engineering geologist to be on site while all the 
fully cored holes were being drilled. Consequently, apart from boreholes 128 
and most of 206, the cores were logged some days to weeks after they had 
been drilled. They had been placed in boxes and transported some distance 
to the core storage area. Very little of the core had been wrapped and few 
representative samples sealed. As a result of these factors, significant drying 
and disturbance had occurred making it difficult to estimate in-situ rock 
strength and the Rock Quality Designation (RQD). 

3.2 Materials Testing 

It was initially planned that samples would be sent to a laboratory for unconfined 
compressive strength tests (UCS) and defect shear strength determination (Direct 
Shear). However, on site Point Load Tests were performed instead of the UCS 
tests, and no suitable defects on which low shear strength would be anticipated were 
recovered, making Direct Shear testing unnecessary. 

Representative samples of the rock materials from Boreholes 128, 161, 176 and 206 
were tested using a Point Load Test frame belonging to the Joint Coal Board. 
Results of these tests are given in Appendix C and Section 4.1. 
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3.3 Piezometric Instrumentation and Tests 

This section of the field work was carried out by JCB personnel. 

Nine of the boreholes were instrumented with standpipe piezometers. The purpose 
of these instruments was to measure piezometric pressures in various water-bearing 
strata and for testing to estimate the rock-mass permeabilities. Field permeability 
tests were performed on these instruments. Details of these are given in Appendix 
B. The results are discussed in Section 4.4. 

3.4 Geophysical Logging 

The cored holes were logged with a comprehensive suite of geophysical tools. 
These included natural gamma, dual-spaced density, neutron-neutron, caliper and 
sonic logs. Only the sonic logs were used specifically for geotechnical purposes. 
Interpretation is discussed in Section 4.1.1, and in Appendix C. 
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4.0 RESULTS 

4.1 Rock Strengths 

The materials in the cores principally correspond to those of the fresh rock sections 
of both the planned high wall and low wall. As can be seen from the core logs 
(Appendix A) the strengths of these materials lie predominantly in the moderately 
weak (MW) range with lesser proportions of those in the weak (W) range and the 
moderately strong (MS) range (see Appendix E - General Explanatory Notes). 

Thirty five (35) point load tests were performed on selected core samples. Point 
load strength measurements ranged from Is(50) = 0.19 MPa to Is(50) >1.9 MPa (off 
scale on the gauge). Using the relationship Is(50) x 24 = qu' these equate to an 
unconfined compressive strength range of 4.5 to 45 MPa (ie. Weak to Moderately 
Strong). Results and methodology are given in Appendix C, and summarized in 
Figure 4. 

Although only a small number of core samples were preserved in a suitable state 
for strength testing, it is considered that a reasonable coverage of sample strengths 
has been obtained. Rocks in the Very Weak (VW) and Weak (W) strength class 
ranges (as indicated on the bore logs) would have been very fragile and difficult 
to test with the equipment available. Rocks in the Strong (S) class range or 
stronger are rare on this site, and are confined to the occasional thin bands of 
siltstone or mudstone which have sideritic cement. Representative samples of rocks 
between these two extremes were tested. 

4.1.1 . Correlation of Sonic Velocity with Rock Strength 

Downhole sonic velocity logging was performed in each of the cored holes. 
An attempt has been made to relate measured rock strengths with logged 
sonic transit times for the Mt Owen site. The details of this are given in 

1 Although experience indicates the relationship to be widely applicable, no 
confirmation was undertaken and the unconfined compressive strength range should 
be taken as indicative only. 
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Appendix C. At this stage, however, no useable relationship between sonic 

values and rock strengths can be stated with any confidence. The reasons 

for this include: 

• there are only a small number of strength values measured. 

• the strength values show a wide scatter when plotted against transit 

time. 

• the relationship between Point Load Strength (Is(S0)) and Unconfined 
Compressive Strength (qu) has not been established for this site. 

• the "noisy" nature of the sonic logs makes it difficult to relate reliable 
values of transit time to corresponding rock strength measurements. 

4.2 Rock Mass Defects 

Rock mass defects in the cores were logged for relevant physical attributes including 
type, orientation (where possible), roughness, planarity, amount of infill material and 
infill characteristics, evidence of shearing and any other noticeable characteristic. 
No idea of continuity or extent of any of the defects can, however, be gained from 
their exposure in a borehole. One hundred and twenty (120) defects were described 
in the cores. 

4.2.1 Defect Types 

The predominant type of defects seen in the cores were clean joints. The 
joints generally had little roughness, but some ranged up to roughness 5 (see 
Appendix A). Most defects were relatively planar (on the scale of the core 
sample) but many were slightly curved. Although it is difficult to gauge 
from disturbed core, it is considered that the joints are generally tight. Few 
contain infillings or coatings on surfaces but many are polished or 
slickensided. Other types were crushed zones, sheared zones, zones in which 
there were frequent similar joints and weak zones parallel to bedding. (Refer 
Appendix A - Borehole logs). 
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4.2.2 Defect Orientations 

The method used to orient the defects requires the assumption that the 
highwall will be excavated parallel to the coal seam strike at any given 
point. It therefore becomes possible to consider defect orientation in relation 
to the orientation of bedding in the rocks as measured in the core, and to 
relate the defects so oriented to the faces created by the excavation of the 
mine. 

From previous drilling it was possible to establish the local bedding plane 
orientation from the level of intersection of the same stratigraphic unit in 
three boreholes located at apices of a triangle. This method assumes that 
there is no faulting of the strata between boreholes. This procedure was 
also used to establish the average dip of 17° used throughout this report. 

Measurement of the orientation of each defect relative to bedding surface(s) 
observed in adjacent core allows the orientation in three dimensions to be 
approximately calculated. The method is more fully explained in Appendix 
D. • 

It proved possible to estimate orientations for only 74 defects which reflects 
both the low quality of some of the coring and the relatively massive nature 
of some of the sandstone strata. All oriented defects were plotted onto an 
equal area lower hemisphere stereographic projection as poles to planes. Six 
(6) main sets of joints are indicated. 

The six joint sets and a hypothetical 60° highwall are plotted on a lower 

hemisphere stereographic projection in Figure 5. 

The small total number of oriented defects, the uncertainties associated with 
the relative orientations of large scale cross bedding (cross-bedding is usually 
indistinguishable from normal bedding in drill core) and a defect frequency 
bias caused by all the boreholes being vertical must all be taken into account 
in assessing the statistical relevance of the defect orientation data. 
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The results of the defect orientation indicate that the following conclusions 

can be drawn: 

If highwall slopes are excavated at 60° they will not undercut either 

individual joint sets or wedge combinations of joint sets. 

If intermediate highwall benches are cut with batters at 65° or steeper, 

the individual benches may be affected significantly by either slab or 

wedge failures. 

4.2.3 Weak Zones Parallel to Bedding 

Only three significant weak zones parallel to bedding were found in the drill 

cores from two of the boreholes (129 and 206). Due to severe disturbance 

during drilling none of these zones were suitable for sampling and testing 

by Direct Shear. 

In addition there were six measurable core losses in two of the holes (206 
and 128) ranging in thickness from 0.08 m to 0.63 m. All but one of these 
core losses were interpreted to be due to grinding, crushing, shearing and/or 
washing away of the core due to poor drilling practice. However, the 
0.63 m core loss in borehole 206, from 50.98 to 51.61 m depth, is 
interpreted as corresponding to mudstone having an extremely low strength. 

Of these four weak zones, three occur in borehole 206 (350 m to the south 
of the proposed initial pit) and one in borehole 129. All except one of them 
occur either immediately above or immediately below the Lower Liddell 
seam. This fourth one (at 36.51 to 37.11 m depth in Borehole 206) occurs 
approximately 3 metres below the Middle Liddell seam. 

This would appear to indicate that weak seams parallel to bedding are likely 
to be discontinuous on the scale of drillhole spacing, and not of sufficient 
frequency to prove detrimental to lowwall performance in the proposed pit 
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in which the MLD seam is to be mined. Future core drilling should however, 

be of better quality in order to verify this conclusion. 

4.2.4 Defect Spacings 

Joints logged in the cored boreholes tended to occur in clusters of between 
3 to 8 relatively closely spaced (0.02 to 0.2m) joints separated by moderate 
to large vertical distances (2 to 10m) of little or no jointing. Most of the 
clusters of joints occur in the finer grained rocks (siltstones and mudstones). 
Joints are much less prevalent in the sandstone units, and usually exist singly 
or in smaller groups of 2 or 3 closely spaced joints (0.05 to 0.2m) separated 
by 2 to 10m of intact core. 

The actual spacing of defects of a similar orientation (ie those within the sets 
shown on Fig 5) should be corrected from the above apparent spacings to 
an actual spacing by a geometric correction factor (Terzaghi, 1965) but there 
are insufficient oriented defects to make the results meaningful. 

Bedding Dip Observations 

It was, felt necessary to compare bedding dip angles observed and measured 
in the drill core with the mean bedding dip angles obtained from the major 
stratigraphic units in adjacent boreholes which were used by JCB to produce 
cross sections (eg Fig 6). The results are summarized in Table 2. Any 
major disagreement between these dips would require clarification. 

Measurements of bedding dips in the core (124 measurements) range from 
10 to 42 degrees and have a mean of 23.5 degrees (see Table 2). 

It was thought that a significant bias could have arisen from the inclusion 
of sandstone cross bedding with normal bedding plane dips. 
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Consequently bedding dips from the fine grained rocks, where cross bedding 

would be unlikely to occur or be confused with normal bedding, were 

analyzed separately. The result leads to a mean dip of 22.9 degrees. Some 

degree of local steepening of bedding dips is indicated. The extent is not 

known. 

Such local steepening could be caused by a number of geological processes 
including depositional steepening, faulting or differential compaction of the 
coal measures. This matter should be resolved at an early opportunity. 

TABLE 2: ANOMALOUS BEDDING DIP OBSERVATIONS 

SOURCE OF 
INFORMATION 

RANGE OF 
DIP 

NO OF 
OBSERVATIONS MEAN DIP 

JCB CROSS SECTIONS 16-22 31 
\ T 

CORE LOGS (all rocks) 10-42 124 23.5 . 

CORE LOGS (siltstones and 
mudstones) 

10-38 65 22.9 

Note 1: From three cross sections judged to be representative of the subject area. 
2: Bulk of subject area. 

4.4 Groundwater 

The coal measures are saturated with groundwater to between 3m and 10m of the 
natural surface, as measured in the standpipe piezometers. The groundwater table 
appears to be approximately parallel to the topography. Hydraulic gradients are 
typically 1 in 15 to 1 in 30. Static Water Levels (SWL) are given for the 9 
piezometers in Appendix B. 
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Interpretation of the results of the Rising Head Tests of the piezometers (see 
Appendix B) indicate the permeabilities shown in Table 3. These hydraulic 
parameters have been plotted onto a typical cross-section in Figure 6. In 
general, the coal seams have moderate permeabilities and the sandstone 
interburdens have low permeabilities. The coal seams are expected to behave 
as leaky aquifers, and the interburden as aquitards, although some of the 
weak seams (Section 4.2.3) may comprise permeability barriers. 

TABLE 3: ESTIMATED PERMEABILITY 

Seam/Stratigraphic 
Interval 

No. of 
Tests 

Estimated 
Permeability 

(m/day) 

Average 
Thickness 

(m) 

Estimated 
Transmissivity 

(m2/day) 

Overburden of MLD Seam 2 0.02 . 20 (say) 0.4 

Middle Liddell Coal Seam 2 0.3 5 1.5 

Interburden from LLD 
to MLD 1 0.05 14 0.7 

Lower Liddell Coal Seam 3 0.3 1.5 0.45 

Interburden from Barrett 
Coal Seam to LLD 1 0.2 15 3.0 

Barrett Coal Seam 2 1.0 3 3.0 

Note: Abbreviations are defined on Figure 3. 

It is emphasized that these permeabilities result from a small number of 
quick, inexpensive tests and can be considered to be approximate only. In 
order to design a detailed footwall depressurization system more extensive 
testing will be necessary to provide design values with a greater level of 
confidence. 
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4.4.2 Groundwater Quality 

No samples of groundwater were taken for chemical analysis during the 

current programme. The information in Table 4 comes from section 9.5.3 

of a report on the lease area by Resource Planning Pty Ltd (Resource 

Planning, 1990). 

TABLE 4: GROUNDWATER QUALITY DATA 

Acidity (pH): Neutral to mildly acidic. 
Total Dissolved Solids: 2000 mg/1 to 16,100 mg/1 
Dissolved Iron: 0.3 mg/1 to 18.8 mg/1 

It is our present expectation that some dewatering or depressurization of the 
coal measures will become necessary (see section 5.5.1) and a significant 
volume of poor quality water could be produced. Calculations of the 
projected quantities and the likely quality of this water are likely to be 
required before looking at options for discharge to the environment. 
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It must be emphasized that the present investigation is of a limited nature and is 
specifically relevant to the planned initial pit (see Figure 2). The amount and type of work 
undertaken in this study is consistent with establishing the geotechnical feasibility of the 
project, as proposed. It provides sufficient guidance for preliminary pit design and 
planning considerations (and to a lesser degree equipment selection) in only the most 
fundamental parameters. Further work will be required to confirm or refine critical 
preliminary design assumptions and decisions. Further work will also be required when 
it is desired to extend the mining operation to other seams, adjacent areas, a deeper pit 
or to make any other significant change from the initial pit outlined in Section 1.2. 

During this study by SADME there has been no opportunity to discuss pit design options 
with the engineers. It is therefore necessary to make some assumptions about box cut, 
highwall and low wall design, and about practices which may be employed in excavation. 

5.1 Considerations for Excavations Above the Level of Oxidation (LOX) 

This programme of work provided no opportunities to examine or test the soil or 
weathered rock zones of the overburden, and no accurate positioning of the base of 
each of these materials appears to exist. The thicknesses shown on Figure 6 are 
estimated from summary logs of the 9 open holes drilled for the piezometers, which 
were logged by JCB personnel. 

The water table lies at 3 to 10 metres depth and is generally below the soil 
materials which will be exposed in the near surface excavations. However, the 
weathered rock zone and the underlying fresh rock will be fully saturated during 
the box cutting. Successive mining strips should be dewatered to some degree by 
drainage into previous strips. Estimates of groundwater seepage should be 
undertaken and provision should be made for collection and disposal of seepage. 

The behaviour of the soil materials and the saturated weathered rock during 
excavation can not be determined from data available to SADME. While it is 
considered likely that scraper, dozer assisted scraper, or ripper - scraper methods 
could be employed some additional investigation is required to confirm both the 
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method and estimate the productivity, as well as to establish the depth limits to 

which such methods could be used. 

The stability of the slopes cut in the weathered rock can be expected to remain 
satisfactory if the rate of drainage of groundwater is sufficiendy rapid, corresponding 
to the rate of stripping. This issue requires further consideration. 

The design slopes indicated within these materials (which includes the oxidized coal 
in the box cut low wall) will require confirmation before being used beyond the 
preliminary design stage. The suggested slopes are shown on Figure 6 and listed 
in Table 5, but the upper bench height and the degree of flattening of the slope 
in the soil zone will depend on local conditions. 

Materials from the soil and weathered rock zones should not be dumped at the toe 

or in the base of high or steep spoil dumps, as this practice is often found to be 

the principal cause of spoil dump failures. 

TABLE 5: RECOMMENDED OVERALL PIT-SLOPE ANGLES FOR 
PRELIMINARY MINE DESIGN PURPOSES 

PIT SLOPE ELEMENT RECOMMENDED SLOPE ANGLE 

SOIL STRENGTH MATERIALS 30° 
(From 3 to 8 metres thick) 

WEATHERED ROCK MATERIALS 60° 
(Indicated thickness range of Note: These materials should be separated from those 
4 to 12 metres) of the high-wall by a bench. 

HIGHWALL 60° 
(IN FRESH ROCK) 

NE ENDWALL 70• 
(IN FRESH ROCK) 

SW ENDWALL 60° 
(IN FRESH ROCK) 
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5.2 Bedding Dips 

There remains uncertainty as to the true bedding dips likely to be 
encountered during mining. Computer modelling based on numerous 
borehole intersections has indicated that dips of major correlated units (ie 
coal seams) average about 17°. However, numerous measurements of 
bedding dip in the drill core indicate steeper average dips of around 23°. 

This discrepancy may be due to a number of factors, including depositional 

steepening or the possible existence of faults. 

Early resolution is required as the result has potential to significantly impact 
on major aspects of the planned open-pit operation, such as: 

lowwall stability 
recoverable coal quantities 
dilution factors/washing operations 
operational considerations of mining steeper and/or faulted seams. 

5.3 Highwall 

Factors affecting highwall stability and performance as the mining extends down dip 

include: 

rock substance strength 
rock mass defect orientations and strength 
groundwater 

The strength of the rocks (predominantly in the moderately weak to moderately 
strong range - see Figure 4) is considered to be sufficient to ensure stability and 
safety of the planned highwall slope for the 30 metre deep mine, provided the 
weathered rock and soil materials comprise a separate bench. 
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It appears that the only significant combinations of rock defects likely to affect the 

stability, and thus design, of the highwall are: 

• a wedge combination formed by intersection of joint sets 3 and 4. The line 

of intersection of these sets plunges at about 65° in the opposite direction 

to bedding dip (ie. close to the direction of dip of the highwall). 

Set 1, dipping at approximately 70°, parallel to the strike of the highwall. 

These sets are shown on Figure 5. 

The rock mass permeability and effective porosity of the fresh rock materials in the 
highwall are both estimated to be low. Groundwater movement will be primarily 
restricted to flow along defects in the rock mass, but given that these will open 
slightly in response to stress reduction during overburden removal, the highwall 
should be relatively free draining. It is considered unlikely, however, that much 
groundwater will drain into the pit from this source. 

In consideration of these factors the overall highwall design angle should not exceed 
60°. If benches are required in the highwall, some wedge failures of the . steeper 
batter slopes should be expected. 

5.4 Endwalls 

The factors affecting endwall stability and performance during mining are the same 

as those outlined for highwalls: 

rock substance strength 
rock mass defect orientations and strength 
groundwater. 

Two of these factors can be considered in a manner identical to that adopted in 
Section 5.3. These are the rock substance strength and groundwater considerations. 
Neither of these two factors is considered to be likely to have any adverse impact 
on the stability, and hence design, of the endwalls. 
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However, the affect that orientations of the defects in the rock mass will have on 
an excavated slope changes with different orientations of the excavated slope. Two 
different orientations of endwall need to be considered; the endwall at the south-
west end (dipping NNE) and the endwall at the north-west end (dipping WSW). 

5.4.1 South-West Endwall 

Defects of set 4 (see Figure 5) dip approximately parallel to the direction 
of dip of the proposed SW endwall, at about 70°. In addition, the line of 
intersection of joint sets 1 and 3 (plunging at about 60° in a similar direction 
to the SW endwall dip) defines a wedge combination which may cause 
significant instability if this endwall is constructed at an overall angle steeper 
than 60°. Other wedge combinations exist with much shallower dipping 
intersections which plunge in the direction of dip of this endwall but these 
are expected to be of sufficient strength to ensure their stability. 

5.4.2 North-East Endwall 

> 

No individual defect set or combinations of defect sets shown on Figure 5 
have the potential to adversely affect the stability of this endwall. The 
overall design slope of this pit wall will be dictated by local mining 
practices. An overall slope not exceeding 70° is recommended for design 
purposes. 

5.5 Lowwall 

Factors affecting the stability of the lowwall as the mining proceeds down dip 

include: 

the dip of the mined coal seam and floor rocks 
rock strength and height of the slope 
orientation and shear strength of rock mass defects 
groundwater pressures. 
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Bedding dips in the area are moderate, and reportedly average about 17 degrees (see 

Section 5.2). 

Rocks strengths are adequate, generally in the moderately weak to moderately strong 

range (see Fig. 4). 

Only four rock mass defects, with the potential to affect lowwall stability, have been 
delineated during the current programme (see Section 4.2.3). Three of these defects 
may be inferred to be correlatable. They occur in very close proximity to the lower 
Liddell coal seam, both above the below it. Correlation between the two boreholes 
(129 and 206) would imply a large aerial extent of a significant weak zone parallel 
to bedding. This correlation, over a distance of hundreds of metres, requires 
checking. 

The fourth weak zone occurs in hole 206 (well outside the initial pit) at about 3 m 
below the base of the Middle Liddell coal seam. It does not correlate with any 
other significant defect encountered during the current drilling programme. 

There is no evidence that such weak zones would adversely affect the stability of 
the lowwall of the proposed initial pit. However, the probable existence of other 
such zones, and their likely effects on future lowwall stability assessments, should 
be subject to some examination and scrutiny during subsequent investigations. 

There is, however, potential for pit floor heave due to high groundwater pressures 

in the lowwall materials, as discussed below. 

5.5.1 Groundwater and Lowwall Heave 

A critical pit floor depth, with respect to pit-floor heave, is reached when 
v 

the uplift forces provided by confined groundwater are balanced by the load 

provided by the confining rocks. The Lower Liddell seam, although it is 

thin, is an aquifer with an average of 14m of rock confining it in the 

proposed pit floor (see Fig. 7). 
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At the site of the proposed pit the critical pit depth with respect to floor 

heave is estimated to be 25 metres. 

To remove the potential for pit floor heave at a planned pit depth of 30m, 
pressure levels in the Lower Liddell seam would have to be reduced to about 
20m above the planned pit floor, prior to proceeding beyond a pit depth of 
25 metres. This represents a modest degree of depressurization for a 30 
metre deep pit, and should be readily achievable, although more work is 
required to design a scheme and to confirm the aquifer parameters. 

For planning and costing purposes allowance can be made for a 
depressurization scheme comprising, nominally, 100 mm diameter open 
boreholes to 20 metres depth drilled into the low wall on 300 metre centres 
along strike, and repeated at an offset of 150 metres per strip. Water 
quantities and qualities should be established for water management purposes. 

The problems associated with groundwater should be investigated in detail, 
however, prior to deepening the pit beyond 30 metres. 

5.6 Excavation Properties 

As stated above, SADME is unable to comment on the excavatability of the soil and 
weathered rock comprising the top 10-15 metres (approximately) of the overburden. 
The materials strengths and handling properties need to be established in a future 
investigation. 

The fresh rock, with strength predominantly moderately weak to moderately strong, 

will require blasting for economic loading and haulage with any equipment. 
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CALCULATION: 

UPLIFT WATER PRESSURE = U = (D - W + T) x SGw x g 
CONFINING SLAB PRESSURE = C = (T x SGr) x g 

CRITICAL DEPTH (Dc) REACHED WHEN U = C 

ic (Dc + 9) (9.81) = 14 x 2.4 x 9.81 

Dc = 24.6m 

where: D = depth to pit floor 
W = depth to water table = 5m 
T = thickness of confining layer = 14m 

SGw = specific gravity of water = 1.0 t/m5 

SGr = estimated specific gravity of 
confining rocks = 2.4 t/m3 

g = acceleration due to gravity 
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1.0 INTRODUCTION 

The drill cores were geotechnically logged and the following characteristics recorded: 

1. Gross lithology and description 
2. Core recovery/core loss 
3. Rock Quality Designation (RQD) 
4. Defect descriptions 

5. Fracture to core axis angles 

6. Bedding to core axis angles 

7. Strength 

8. Weathering 

9. Orientation Angle (B). 

Ideally, geotechnical logging of drill cores should be performed as soon as practicable after 
the core splits are extracted from the inner barrel and before the cores have been removed 
from them. The cores from boreholes 128 and 206 were logged in this way. This was not 
practicable during most of the current programme, however, due to time and budget 
constraints which limited the on-site time available to the SADME Senior Engineering 
Geologist All other cores were geotechnically logged some days to weeks after drilling, 
boxing and transporting to a storage area. After severe disturbance of this kind it is often 
difficult to accurately gauge core recovery, RQD and rock strength. 

The geotechnical logging by SADME has been plotted onto log sheets by JCB, and these 

are included in this Appendix. 

All cored holes were logged with a suite of geophysical probes including: 

dual spaced density 
multi-channel sonic velocity 
neutron-neutron 
natural gamma 
caliper. 
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A borehole dipmeter was not used in this study, but it is a recommendation that its 

inclusion in future programmes be considered favourably. 

No geophysical logs have been included with the geotechnical report. 
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2.0 GEOTECHNICAL LOGGING CONVENTIONS 

2.1 Lithology and Rock Description 

The main rock types encountered were coal, sandstone, siltstone, mudstone and 
sideritic siltstone. Descriptions of these rocks included colour, grain sizes of sand 
constituents, approximate percentages of different rock/soil types where they are 
interlaminated, approximate percentages of different mineral constituents where 
appropriate and, where possible, interpretation of rock type where core was lost. 

2.2 Core Recovery 

Core recovery was measured as the length of core recovered in each run divided 
by the length of the run and is expressed as a percentage. Significant core losses 
are shown in the graphic log column of the borehole log sheets. This core loss is 
shown to scale and in a position which is interpreted if not known exactly. 

2.3 Rock Quality Designation 

The Rock Quality Designation (RQD) is calculated according to the definition of 
Deere (1964). It is defined as the percentage of core recovered in intact pieces 
100mm or more in length divided by the total length of the run. 

The RQD number is a method of quantifying rock quality for engineering purposes 
and according to Deere, can be interpreted as follows: 

RQD (%) = 100 x (length of core in pieces >100mm) 
length of run 

RQD 
less than 25% 
25% to 50% 
50% to 75% 
75% to 90% 
90% to 100% 

Rock Quality 
Very Poor 
Poor 
Fair 
Good 
Very Good 
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2.4 Defect Descriptions 

The defect descriptions consist of: 

1) defect type, eg joint; 

2) roughness and planarity; 
3) filling (if any), clean if none; 
4) approximate orientation, if FCA not measurable. 

Defects are classified according to the classification outlined in Australian Standard 
AS-1726 (1981). All defects in the drill cores are described either as bedding, 
joints, crushed zones or sheared zones. Bedding, where no actual break occurs, is 
an incipient weakness in most rocks. 

Roughness and planarity are estimated according to a ten-fold classification based 
on the suggested methods of the ISRM (Figure Al) for roughness (R on logs) and 
a five-fold classification of planarity (P on logs) as follows: 

1) Planar 
2) Slightly curved 
3) Curved 
4) Folded 
5) Crenulated. 

2.5 Bedding to Core Axis and Fracture to Core Axis Angles (BCA and FCA) 

The numbers in these columns are measurements in degrees of the smallest angle 

between a bedding surface (BCA) or a fracture surface (FCA), and a line parallel 

to the core axis. 
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2.6 Rock Strength 

Strengths were estimated where appropriate and inserted in the borehole log sheets 

under the heading of "Description Lithological". The strength description and degree 

of cementation applies only to rock substances. These qualitative descriptions are 

related to quantitive measurements of rock strength according to Table A1 (from 

BS5930, 1981). 

TABLE A1 - Rock Strength Classes 
(To BS-5930) 

STRENGTH DESCRIPTION POINT LOAD APPROXIMATE EQUAL 
CLASS STRENGTH UNCONFINED 

(MPa) COMPRESSIVE 
STRENGTH (qu, MPa) 

VW 
W 
MW 
MS 
S 
VS 

Very Weak 
Weak 
Moderately Weak 
Moderately Strong 
Strong 
Very Strong 

<0.05 
0.05 to 0.2 
0.2 to 0.5 
0.5 to 2.0 
2.0 to 4.0 
4.0 to 8.0 

<1.25 
1.25 to 5.0 
5.0 to 12.5 
12.5 to 50 
50 to 100 
100 to 200 

2.7 Weathering 

The state of weathering of the cores was gauged according to Australian Standard 

AS 1726 (1981), summarized below. 

Term Abbreviation Definition 

Fresh 

Slightly Weathered 

Moderately Weathered 

Highly Weathered 

Completely Weathered 

Altered 

Fr 

SW 

MW 

HW 

CW 

A 

No weathering effects visible to the naked eye. 

Visible change in appearance but no significant 
loss in strength. 

Visible change in appearance and with significant 
loss in strength. 

Considerable change in appearance and loss in 
strength. Material still a rock but normally very 
weak. 

Soil properties and often a complete change of 
appearance. 
Chemical and physical alteration to rock fabric 
caused by temperature, pressure or injection of 
other material. 
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2.8 Orientation Angle (B) 

The orientation angle (B) is used to relate the dip direction of a defect to the dip 
direction of bedding (or some other consistent reference plane in the hole). It is 
measured clockwise (looking down hole) from the bottom of the reference plane to 
the bottom of the defect to be oriented (see Appendix D). 
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1 11 NON-CORED TO 14.83m DEPTH 

-

"1 • • 
• . 12 

J 
• 

l 
| 

. 13 

- 14 

1 
V CORE LOSS- X - 15 -
— • - 15 
^SANDSTONE, l i g h t g r e y , f i n e -

g r a i n e d , c l a y e y , MWst reng th , 
— modera te ly wea the red . 

62 
15.48m t o 15.50m • 
D0LERITE, h i g h 
s t r e n g t h 

HSILTSTONE, l i g h t g r e y , s l i g h t l y 
^ H s a n d y , MlOstrength, m o d e r a t e l y t o 

h i g h l y wea thered . i l = E 

• 16 

• 

67 93 

15.48m t o 15.50m • 
D0LERITE, h i g h 
s t r e n g t h 

(•SANDSTONE, L i g h t g r e y , f i n e t o v e r y \ 
• • f i n e g r a i n e d , , clayey,MW s t r e n g t h , " 17 -

| • 17.65m t o 17.75m JOINTED 
ZONE. About 10 j o i n t s spaced 
5 t o 10mm, R2,P2, c l e a n , 
p r o b a b l y due t o c o r e d r y i n g 

35 69 

-

• - 18 

17.65m t o 17.75m JOINTED 
ZONE. About 10 j o i n t s spaced 
5 t o 10mm, R2,P2, c l e a n , 
p r o b a b l y due t o c o r e d r y i n g 

17.65m t o 17.75m JOINTED 
ZONE. About 10 j o i n t s spaced 
5 t o 10mm, R2,P2, c l e a n , 
p r o b a b l y due t o c o r e d r y i n g 

1 
-

67 
95 99 ' fjANDSTONr, 1 i q h t brown, medium to 

r coarse g r a i n e d , abundant l i t h i c 
f ragments MW s t r e n g t h , HW-MUI 

1 

!• • • • i 
1 
I 

r 1 9 

19.35 JOINT, R2,P1, c l e a n 
p r o b a b l y p a r a l l e l t o 
b e d d i n g . 

53 63 

95 99 

-

:. . . . i ' ?n 

1 HUNTER VALLEY COAL CORP 

• MT. OWEN PROJECT 

NOTE: Cores' were logged one 
Cores had been p laced 
o n l y e s t i m a t e d . 

f u l l day 
i n boxes . 

a f t e r d r i l l i n g . 
S t r e n g t h s are ' 

L JOINT COAL BOARD B o r e h o l e N o ; 206 S h e e t 1 o f 5 F i g u r e • 



30REH0LE CORE LOG 
LOGGED 

CHECKED 

BY : 

BY 

SAM WALKER DATE • 21/3/91 

DATE Job No . 

Jorehole dip 9 q 0 

. f r om hor i zon ta l 1 
Sorenoie dip direction l .ocai on i lMG E 

Locot on Mme E 
N 
N 

EL 

•4cie commenced: 2 0 / 3 / 9 1 Or.n rig Dri i l ini j Fluid; 
Hole completed 2 2 / 3 / 9 1 Mourned on eorrel Type 

D E S C R I P T I O N 

U T H O L O G 1 C A L 

- I •j 
o O 
_l o 
o -J 
X 
I -

z 0 w u D O a: o 1 1 in z o 
'J 

UJ a: 
O 

u a 3 J tr >-

DESCRIPTION 

S T R U C T U R A L 

a o cc 
C O M M E N T S 

SANDSTONE, aa above 

SILTSTONE, l i g h t g r e y , s l i g h t l y 
sandy, MW s t r e n g t h , m o d e r a t e l y 
I ' t p n t * h p r p H 

SANDSTONE, l i g h t g r e y , f i n e g r a i n e d 
c l a y m a t r i x , MW s t r e n g t h . MUI 

SILTSTONE, l i g h t g r e y , s l i g h t l y 
sandy , MW s t r e n g t h , SW-MW 

MUDSTONE, l i g h t g r e y , s i l t y , 
MW s t r e n g t h , SW 

COAL: b l a c k , v . b r i t t l e , abundant 
f r a c t u r e s , occ . c l a y and 
s i l t bands 

- 21 

22 

- 23 

24 

' 25 

26 

95 

CORES FROM 23.91m TO 33.45m 
DEPTH WERE UNAVAILABLE 
(COAL SAMPLE) 

100 

27 

28 

MUDSTONE: 

t" 29 

30 

HUNTER VALLEY COAL CORP 

MT. OWEN PROJECT 

NOTE: Cores were logged one f u l l day a f t e r d r i l l i n g . 
Cores had been p laced i n boxes . S t r e n g t h s a re 
o n l y e s t i m a t e d , s i g n i f i c a n t d r y i n g has o c c u r r e d . 

J O I N T COAL BOARD Borehole N o : 206 S h e e t 4 of 5 F i g u r e • 



I 

1 

1 LOGGED BY : SAM WA'LKER DATE • 21/3/91 
DREHOLE CORE LOG 

CHECKED BY DATE Job No . 

r e h o l e dip 
r o m h o r u o n l o l I 9Q0 

S o r e n o i e dio direct ion l . aeo i on AMG E 
l o e o t an Min i £ 

N 
N 

EL 

t A i e c o m m e n c e d : 
H > i e c o m p l e t e d 

Or.u rig 
Mourned on 

Drilling- Fluid 
Barrel Type 

D E S C R I P T I O N 

L l T H O L O G l C A L 

<t • j 

& . OS 
->°, 
a -J x 

z o p u 
06 9 >- - I in 
z o 'J 

UJ a 
D 

O 

a: 
m 

DESCRIPTION 

S T R U C T U R A L 
COMMENTS 

IUDSTONE: I t g r e y , s i l t y , 
MW s t r e n g t h 

CORES FROM 23.91m TO 33.45m 
DEPTH WERE NOT AVAILABLE 
(COAL SAMPLE) 

iILTSTONE, l i g h t g r e y , ve ry c l a y e y , . 
IS s t r e n g t h 

nUDSTONE, l i g h t g r e y , s i l t y t o 
uery s i l t y , MW s t r e n g t h 

IIDERITIC.SILTSTONE, j o i n t e 3 7 
S s t r e n g t h 

7'MUDSTONE AND COAL, t h i n l y 
^ n t e r l a m i n a t e d , MW s t r e n g t h 

BlLTSTONE, i n t e r b e d d e d w i t h MUDST0NE'\ 
l i g h t g r e y , MS s t r e n g t h , SW-Fr 

®ANDST0NE, l i g h t g r e y , f i n e g r a i n e d , ' 
/ c l a y m a t r i x , MS s t r e n g t h 

. 31 

32 

33 

- 34 

* 35 

36 

- 3 7 

38 

- 39 

40 

3 4 . 5 8 J 0 I N T , R 2 , P 4 , v e r y t h i n 
c l a y c o a t i n g s , s l i c k e n s i d e d 
34 .82JOINT ,R1 ,P3 ,c lean 
34 .79JOINT ,R2 ,P2 ,c l ean 
35 .24JOINT,R l ,P I ,0 .5mm c l a y 
c o a t i n g s , s l i c k e n s i d e d 
3 5 . 2 9 J 0 I N T , ( a s a t 35.24m) 
35.53to35.64,CRUSHED ZONE, 
35.77to35.81,CRUSHED ZONE, 
35 .95J0 INT,R1 ,P2 , c l e a n 
s l i c k e n s i d e d 
35.98J0INT,R1,P2,0.5mm 
c a l c i t e i n f i l l , s l i c k e n s i d e d 
36 .04J0 INT ,R2 ,P3 , c l e a n 
36 .43JOINT ,R l ,P2 , c l e a n 
3 6 . 5 1 t o 3 7 . 1 1 , e x t r e m e l y weak 
zone, c l eavage p a r a l l e l t o 
beds , puggy i n p a r t s 
37 .17 to37.18 ,JOINTED Z0NE.R5, 
P3, c l e a n 
37.28JO I N T , R 2 , P I , c l e a n 
3 7 . 4 7 ) J O I N T S , R l , P l , c l e a n , 
3 7 . 4 8 ) s l i c k e n s i d e d 
3 7 . 7 2 t o 3 7 . 7 3 CRUSHED ZONE, 
f r agmen ts lmmto20mm 
3 7 . 9 3 - 3 8 . 0 6 CRUSHED ZONE, a /a 
3 8 . 4 9 J 0 I N T , R 2 , P 3 , c l e a n 
3 8 . 6 5 J 0 I N T . R 1 , P I , s l i c k e n s i d e d 
0.5mm c a l c i t e i n f i l l 

67 

47 
62 
58 

58 
48 
72 
60 

50 
i6 
i2 

70 
72 
69 

73 

85 100 

B=75 
6 = 2 6 1 
B=0 

B=0 

68 97 

8=315 

B=18 
B=37 
8=341 

HUNTER VALLEY COAL CORP 

MT. OWEN PROJECT 

J O I N T COAL BOARD Borehole N o ; 2 0 6 S h e e t 5 of 5 Figure • 



REHOLE CORE LOG 
LOGGED 

CHECKED 

B Y : SAM WALKER 

BY 

DATE 

DATE 

2 1 / 3 / 9 1 

Job No . 

rehole dip 9 Q 0 

om hor i zon ta l 1 
Sorenoie dip direction l .ocai on AUG E 

Local on Mine E 
N 
N 

EL 

n commenced: 
e completed 

Or-n r ig 
Mounted on 

Dri l l ing Fluid; 
earrel Type 

D E S C R I P T I O N . 

U T H O L O G I C A L 

<t •j 
O O _l o 
o -J 
X 

z 0 p 
u 
3 £ <£ O 1 1 
<n z o 'J 

UJ 
(£ 
t - O u o 
3 J a: 
i -tn 

DESCRIPTION 

STRUCTURAL. 
C O M M E N T S 

SANDSTONE, as above, medium 
g r a i n s i z e 

SANDSTONE, l i g h t g r e y , c l a y 
m a t r i x , f i n e g r a i n e d , 
MW s t r e n g t h 

SANDSTONE, b r o w n i s h g r e y , 
s i d e r i t i c , M S s t r e n g t h 

SANDSTONE, l i g h t g r e y , f i n e 
t o medium gra ined ,MS s t r e n g t h 

SILT5T0NE, s i d e r i t i c . M S s t r e n g t h 
S1LST0NE, l igh t g r e y , c l a y e y , 
MS s t r e n g t h 

MUDSTONE, l i g h t g r e y , s i l t y , 
MW3trength 

SILTSTONE, s i d e r i t i c . M S s t r e n g t h 

SILTSTONE, h i g h l y carbonaceous, 
(STONY COAL), MW s t r e n g t h 
COAL, b l a c k , h i g h l y c l e a t e d 
and f r a c t u r e d . MW s t r e n g t h 

- 41 

- 42 

- 43 

- 44 

45 

46 

47 

" 48 

49 

50 

4 0 . 1 5 J 0 I N T , R 3 , P 2 , c l e a n 
40.35J0INT,R2,P1,2mm c a l c i t e 
i n f i l l 
4 0 . 5 8 J O I N T , R 1 , P I , c l e a n 
s l i c k e n s i d e d 
41.69J0INT,R2,P2,0 .5mm 
c a l c i t e i n f i l l 
4 2 . 5 1 J 0 I N T , R 1 , P 2 , c l e a n 
4 3 . 1 4 J O I N T , R 1 , P I , c l e a n 
s l i c k e n s i d e d 
4 3 . 1 9 J 0 I N T , R 1 , P 2 , c l e a n 
43.20J0INT,R3,P3,0 .5mm 
c a l c i t e i n f i l l 
4 3 . 3 6 J 0 I N T , R 1 , P 3 , c l e a n 
s l i c k e n s i d e d 

4 3 . 6 9 J 0 I N T , R 1 , P 1 , c l e a n 

4 4 . 5 1 J 0 I N T , R 3 , P 2 , c l e a n 
44".70J0INT,R3,P2,up t o 
0.5mm c a l c i t e c o a t i n g s 
4 4 . 8 0 ) J 0 I N T , R 2 , P 3 , c l e a n 
4 4 . 8 1 ) s l i c k e n s i d e s 

67 

97 103 

34 

65 
48 

68 

59 

67 
64 
73 

66 

-100 90 

B=0 
B=180 
B=55 

B=187 

B=28 
B=308 

B=308 
B=134 

B=278 

B=0 

90 95 

4 7 . 0 2 J 0 I N T , R 1 , P 1 , c l e a n 
s l i c k e n s i d e d 
47.25CRUSHED ZONE, a n g u l a r 
p i e c e s t o 10mm 

4 7 . 3 9 ) J O I N T , R l , P I , c l e a n 
4 7 . 4 2 ) s l i c k e n s i d e d 
4 7 . 4 6 J 0 I N T , R 2 , P 3 , c l e a n 
4 7 . 7 7 t o 4 7 . 8 3 FRACTURED ZONE, 
a n g u l a r p i e c e s up t o 40mm 
4 8 . 5 7 J 0 I N T , R 3 , P 2 , c l e a n 
4 8 . 8 7 t o 4 8 . 8 9 SHEARED ZONE, 
p a r a l l e l t o bedd ing , c l a y e y 
and puggy, EL s t r e n g t h , 
d i s t u r b e d 

74 
62 

65 
58 

62 

53 
60 

64 

82 93 

50 

HUNTER VALLEY COAL CORP 

MT. OWEN PROJECT 

86 

B=65 

B=9 
B=9 

B=0 

B=297 
B=297 
B=37 

B=0 

J O I N T COAL BOARD Borehole No: 206 Sheet 4 of 5 Figure • 



I 

1 REHOLE CORE LOG 
LOGGED B Y : SAM WALKER DATE- 21/3 /91 

CHECKED BY DATE Job No 

K r e h g t * dip 
I f r o m h o r u o n l o l I 9 0 ° 

S o r e n o i e dio direction I.seal on AMG E 
Locaron Mine E 

N 
N 

EL 

I 
id c o m m e n c e d : 
le c o m p l e t e d 

Dr.ii rig 
Mounted on 

Drilling 
Barrel 

Fluid; 
Type 

I D E S C R I P T I O N 

LITHOLOGICAU 

J <x •j 
o _ 
oS 
_j o 
O -> 
X-

z o t-u 3 o tr O 
H -J </i 
z o •J 

UJ 
a: 3 

O <JO 3 J cr 
v-
m 

DESCRIPTION 

S T R U C T U R A L 
C O M M E N T S 

CORE LOSS, VW strength,MUDSTONE tUDSTONE, l i g h t g r e y , ve ry s i l t y , 
W s t r e n g t h 

I 
COAL, b l a c k , v i t r e o u s , h i g h l y 
p l e a t e d and f r a c t u r e d . 

SANDSTONE,light g r e y , s i l t y , 
_W__ s t r e n g t h 

[MUDSTONE, l i g h t g r e y , ve ry s i l t y , 
- • U s t r e n g t h 

I 
SILTSTONE, dark b r o w n i s h g r e y , 
s i d e - r i t i c , M S s t r e n g t h , Fr 

. • S I L T S T O N E , l i g h t g r e y , sandy., 
MS strength 

SANDSTONE, L i g h t g r e y , f i n e 
• g r a i n e d , MS s t r e n g t h A 

« 
i 
i 

i 

i 

51 

- 52 

53 

_ 54 

55 

5 1 . 9 1 J O I N T , R 2 , P I , c l e a n 

5 2 . 9 9 J 0 I N T , R 5 , P 3 , c l e a n 

5 3 . 1 8 J O I N T , R 5 , P 2 , c l e a n 

END OF HOLE AT 54.61m DEPTH 

61 

92 99 

B=330 

0=0 

B=180 

100 101 

I HUNTER VALLEY COAL CORP 

MT. OWEN PROJECT 

JOINT COAL BOARD Borehole No: 2 0 6 Sheel 5 ol 5 Figure • 



30REH0LE CORE LOG 
LOGGED BY : SAM UALKER 

CHECKED BY 

DATE 

DATE 

. 2 2 / 3 / 9 1 

Job No . 

Jorehole dip 
. f r om h o r u o n t o l I 90° 

Sorenoie dip direction l.ocot on AMG E 
Locol on Mine E 

N 
N 

EL 

Hoie c o m m e n c e d : 
rloie c o m p l e t e d 

Or.ii ,-ig 
Mounted on 

Drilling F lu id ; 

earre l Type 

D E S C R I P T I O N 

L lTHOLOGlCAL 

< •J 

o £ _l o 
o -J 
X 

z o UJ y- tc u 
3 o t- n cr o uo 
i—i 3 -1 in ce z i-o tn IJ 

OESCRlPTlON 

S T R U C T U R A L 

a 
O a: 

C O M M E N T S 

II 

- 12 

- 13 

- 1ft 

- l ' j 

NON-CORED TO 15.2m 

DEPTH 

SANDSTONE, l i g h t g r e y , medium 
t o coarse g r a i n s i z e , W s t r e n g t h , / 
HW-EW / f t 

HUDSTONE, l i g h t g r e y , very s i l t y , 
W s t r e n g t h , HW-EW 

SILTSTONE, b l a c k , c a r b o n a c e o u s , 
W s t r e n g t h , HW 

16 

17 

ie 

19 

20 

CORES FROM 16.13m TO 
21.20m DEPTH HAVE BEEN 
REMOVED FOR COAL QUALITY 
ANALYSIS PRIOR TO 
GEOTECHNICAL LOGGING. 

HUNTER VALLEY COAL CORP 

MT. OWEN PROJECT 

NOTE: CORES WERE LOGGED SOME DAYS AFTER DRILLING. CORES 
HAD BEEN BOXED AND TRANSPORTED TO STORE CAUSING SIGNIFICANT 
DRYING AND DISTURBANCE. CONSEQUENTLY, ROCK STRENGTHS ARE 
DIFFICULT TO ESTIMATE. 

J O I N T COAL BOARD Borehole No: 206 Sheet 4 of 5 F igure • 



I 
3 ® R E H 0 L E CORE LOG 

a H i h o l e dip 9 0 < 1 

I f r o m h o n r o n t o l 1 

LOGGED BY •' SAM WA'LKER 

CHECKED BY 

Sorenoie dio direction 

DATE • 22/3/91 

DATE 

Local on AMG £ 
Local on Mine £ 

Job No 

N 
N 

EL 

I 
c o m m e n c e d : 
c o m p l e t e d 

Or.11 ,-ig 
Mounted on 

Drilling Fluid-
earre l Type 

I D E S C R I P T I O N 

L l T H O L O G l C A L 

I 
l-IUDSTONE, l i g h t g r e y , s i l t y , 

s t r e n g t h , SW-MW 

I 

I 

I 

t •j 
O 13 
_l O O J 
X 

COAL, b l a c k , s i l t y , M W s t r e n g t h 

z o p 
u 
•D O oc o 
H -I in 
z o 
•J 

SILTSTONE, l i g h t g r e y , t h i n l y 
aedded, MW s t r e n g t h , HW 

5ANDST0NC, l i g h t g r e y , T ine 
g r a i n e d , mass ive 

SANDSTONE, l i g h t g r e y , coarse 
g r a i n e d , l i t h i c , c l a y e y , m a t r i x , 

MW s t r e n g t h , HW 

/SIDERITIC SILTSTONE, dark g r e y , 
iJ!; s t r e n g t h 

ĴRTLTSTONE, l i g h t g r e y , c l a y e y , 
MW s t r e n g t h , SW 

cc 3 
t - (J3 
<~> o 
3 -J 
CC 
I— l/l 

OESCRlPTlON 

S T R U C T U R A L 

COAL REMOVED PRIOR TO 
GEOTECHNICAL LOGGING. 

21 

22 

- 23 

- 24 

- 25 

26 

27 

28 

29 

30 

61 

63 

C O M M E N T S 

HUNTER VALLEY COAL CORP 

MT. OWEN PROJECT 

NOTE: The g e o l o g i s t on s i t e d u r i n g d r i l l i n g v e r b a l l y 
r e p o r t e d t h a t co re r e c o v e r y was 100S f o r e n t i r e h o l e 
and t h e r e were ve r y few n a t u r a l d e f e c t s . (RQD's 
g e n e r a l l y ve r y h i g h ) 

J O I N T COAL BOARD Borehole No: 1 6 1 Sheel 2 of F igure • 



BOREHOLE CORE LOG 
LOGGED BY : SAM WALKER 

CHECKED BY 

DATE 

DATE 

2 2 / 3 / 9 1 

Job No . 

Borehole dip 
( f r o m ho r i zon ta l 1 90° 

Borenoie dip direction Local on AMG E 
Locot on Mine E 

N 
N 

E L 

Wom c o m m e n c e d : Or-u rig Drilling Fluid-
Hole c o m p l e t e d Mourned on earrel Type 

DESCRIPTION 

L lTHOUOGICAL 
O £ 
- 1 0 , O -J r t-

z o P u 
cc O I—I (/) z o 
' J 

SILTSTONE, l i g h t g r e y , c l a y e y , 
MW s t r e n g t h , SW 

/ 5IDERITIC SILTSTONE, dark g r e y , ===§ 
f r a c t u r e d . M S s t r e n g t h W — - -

MUDSTONE, l i g h t g r e y , s l i g h t l y 
carbonaceous,MW s t r e n g t h 

COAL, t h i n l y i n t e r l a m i n a t e d 
\ w i t h MUDSTONE (40?;) 

CLAYSTONE, l i g h t g r e y , W s t r e n g t h | [ 
SM-F r : 

MUDSTONE, g r e y , s i l t y , s l i g h t l y 
r n rhnnaceous . MW s t r e n g t h 

COAL, b l a c k , vitreous, HW strength 

MUDSTONE, l i g h t g r e y , minor 
carbonaceous f i l a m e n t s , s i l t y 
MWstrength 

/ SILTSTONE, l i g h t grey.MW s t r e n g t h , N 
_ Fr 

n 
MUDSTONE, light grey, MWstrength 
r \ 

UJ tr 
D V- o u o 
D -I CE >-

DESCRIPTION 

STRUCTURAL 

31 

- 32 

" 33 

- 34 

- 35 

36 

37 

30 

39 

Jin 

34 .01 JOINT, R1,P3, c l e a n 
s l i c k e n s i d e d 

34.07 JOINT, R1,P3, c l e a n 

COAL .REMOVED, 35.20m 
t o 36.10m 

37 .76 JOINT, R2,P1, c l e a n 

37 .90 JOINT, R1,P1, c l e a n 
38.00 JOINT, R1,P1, c l e a n 
38.48 JOINT, R1,P3, c l e a n 

39.60 JOINT, R2,P2, c l e a n 
39 .80 JOINT, R2,P2, c l e a n 

80. 
68 
70 
72 

30 

60 

75 

74 

COMMENTS 

NO B 

NO B 

B=269 

B=269 
B=269 
NO B 

B=278 
B=93 

HUNTER VALLEY COAL CORP 

MT. OWEN PROJECT 

J O I N T COAL BOARD 

SEE NOTE: Sheets 1 and 2 

Borehole No = 161 Sheel 3 of 5 Figure 



I 
OREHOLE CORE LOG 

LOGGED BY : SAM WALKER DATE • 2 2 / 3 / 9 1 

OREHOLE CORE LOG 
CHECKED BY DATE Job No . 

Borehole dip jqo 
•from horuontol I 

S o r e n o i e dio direction t .oca t on AMG E 
Locol on Mine E 

EL 

Icie c o m m e n c e d : 
ole c o m p l e t e d 

Or'ii ,-ig 
Mounted on 

Drilling Fluid-
Barrel Type 

I O E S C R l P T l O N 

L l T H O L O G l C A L 

t \ 

MUDSTONE, l i g h t grey,MW s t r e n g t h , 
i Fr 

• SANDSTONE, L i g h t grey.MW s t r e n g t h , 
" F r 

- I < 
• j o _ o % _l o O -J 
X 

z o w u 
3 O a: o i—i 
tn z o 'J 

SILTSTONE, l i g h t grey.MW s t r e n g t h -
Fr 

MUDSTONE, l i g h t grey,MW s t r e n g t h , \ 
Fr » 

SILTSTONE, l i g h t g r e y , MWstrength , 
Fr 

UJ 
a: 
3 13 
U O 
3 -J CE >-
c/1 

- 41 

42 

" 43 

Aft 

45 

46 

ft 7 

43 

49 

SCI 

OESCRlPTlON 

S T R U C T U R A L 

4 4 . 5 0 JOINT, R5,P2, c l e a n 

68 
71 

65 

70 

77. 

a 
o 
a: 

52 

76 

C O M M E N T S 

NO B 

1 HUNTER VALLEY COAL CORP 

MT. O W E N PROJECT 

SEE NOTE: Sheets 1 and 2 j 

1 JOINT COAL BOARD Borehole No: 1 6 1 Sheel 4 of 5 F igu re 



OREHOLE CORE LOG 
LOGGED BY : SAH WALKER 

CHECKED BY 

DATE • 22/3/91 

DATE 

l o r e h o l e dip 9Q0 
f r o m h o r i x o n l o l I 

S o r e n o i e dio direction l . a c a i on AMG E 
Locol an Minn £ 

N 
N 

EL 

loie c o m m e n c e d : 
lote c o m p l e t e d 

Or.11 rig 
Mounted an 

Drilling Fluid-
earrel Type 

D E S C R I P T I O N 

L lTHOLOGlCAL 

- I 
<t • j 
o 
O O 
- 1 0 , 0 -J 
1 t 
3 

z 
o Jj 

X 
u 3 
3 13 - o 
CE O U O 
1 1 3 _l 
l/l X 
Z 1-
o (/) 
•J 

DESCRIPTION 

S T R U C T U R A L 
C O M M E N T S 

SILTSTONE, l i g h t grey.MW s t r e n g t h 
F r 

COAL: b l a c k , b r i g h t (80%), 
v . b r i t t l e , 
t r c l ' ays tone - I t b r n , med s o f t 

' SILTSTONE, l i g h t grey.MW Stren 
Fr 

e n g t h ^ 

END OF BORE 
AT 56.58 

51 

52 

53 

54 

55 

56 

57 

CORES FROM 5 2 . 0 TO 53 .8 
HAVE BEEN REMOVED FOR COAL 
QUALITY TESTING PRIOR 
TO LOGGING. 

END OF HOLE AT 56.50m DEPTH. 

HUNTER VALLEY COAL CORP 

MT. OWEN PROJECT 

SEE NOTE: shee ts 1 and 2 

J O I N T COAL BOARD Borehole No: 206 Sheet 4 of 5 Figure • 



I 
• 1 LOGGED BY : SAM WALKER DATE - 4/3/91 
W E H O L E CORE LOG • CHECKED BY DATE Job No . 

I hole dip g Q a 

m h o r n o n f o l I 
Q o r a n o i e dio direction Locoi an AMG E 

Loca l on Mine £ 
N 
N 

EL 

Hcie c o m m e n c e d : 
H ^ c o m p l e t e d 

Or'ii rig 
Mourned an 

Drilling F l u i d ' 
earre l Type 

I D E S C R I P T I O N 

LlTHOLOGICAL 

1 

- I 
<t •j 
o £ 
- 1 0 , 

0 -> 
1 . 
I -

z 0 p 
u 3 S cc O 1 1 U1 
z o •J 

cc 3 o <J O 3 J CC >-
</l 

DESCRIPTION 

S T R U C T U R A L 
C O M M E N T S 

SILT, l i g h t brown t o o f f - w h i t e , 
c l a y e y , s t i f f , ML 

I 

I 

rmr 
Mill 
11111 
11111 
11111 
11111 

Sand ier towards base 

I 

I 

NDSTONE, o f f - w h i t e , f i n e g r a i n e d , 
r y low s t r e n g t h , EW-CW. 

NO CORES UNTIL 
4.12m 
BLADE BIT USED 

- 2 

_ 3 

- 4 4 . 1 2 

•NDSTONE, o f f - w h i t e t o l i g h t 
fln, f i n e t o med ium.g ra ined , 
MW- s t r e n g t h , HW 

H s t r e n g t h f rom 7.32m t o 7.61m 
dep th 

SANDSTONE, l i g h t brown, coa rse 
a r a i n e d , HW s t r e n g t h . 

- 5 67 
5 . 2 3 JOINT, R 3 , P I , c l e a n 
5 . 7 1 JOINT, R2,P2, c l e a n , 

some Fe s t a i n i n g 

10 

9 . 7 6 t o 9 .78 CW zone, l oose 
sand 
9 . 8 9 t o 9 . 9 1 CW zone, l o o s e 
sand 

76 

75 100 

6 . 6 1 

87 1 0 0 

9 . 6 1 

| H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

JOINT COAL BOARD 

T 
Borehole No: i28 Sheet * of * Figure • 



OREHOLE CORE LOG 
LOGGED BY : SAM"WALKER DATE-

CHECKED BY DATE Job No 

C e hole dip 
f r o m h o n t o n l o l 

90° 
S o r e n o i e dio direction I.3C0I on 

Loca l on 
AMG E 
Mine E 

«l EL I 
N I 

4oiij c o m m e n c e d : 
iole c o m p l e t e d 

4 / 3 / 9 1 Or.il ,-ig 
Mourned on 

Drilling 
Barrel T 

Fluid- 1 
ype 1 

O E S C R l P T l O N 

L lTHOLOGlCAL 

SANDSTONE, l i g h t brown, l i t h i c -
c l a y mat r ix ,MW e t r e n g t h , medium t o 
coa rse g r a i n e d . 

SANDSTONE, as above, f i n e g r a i n e d 

SANDSTONE, as above, 

medium g r a i n e d 

SANDGTONE, no nbovu, f i n o to 
medium g r o i n e d . MW s t r e n g t h 

SILTSTONE, Dark brown, sandy 
carbonBcoouo. W a t r e n a t h . 

SANDSTONE, as above 

.SANDSTONE, as above, coarse 
g r a i n e d , MWstrength 

SANDSTONE, l i g h t b r o w n i s h g r e y , 
as above, medium g r a i n e d 

SANDSTONE, as above, M S s t r e n g t h 

- i 
•3. 
>J 

o £ -10, O -J r 

<J 3 U CE O I 1 is> z 
o 
•J 

UJ 
a: 3 
I - 13 <JO 3 _l 
a: 
i— tn 

11 

12 

13 

- 1 /\ 

15 

I f , 

17 

18 

" 19 

20 

OESCRlPTlON 

STRUCTURAL 

11.99 JOINT, R3,P2, c l e a n 

12.02 JOINT, R3,P2, c l e a n 
1 2 . 8 3 - 1 2 . 8 6 CW zone, sand 
1 2 . 9 6 - 1 3 . 0 0 CW zone, sand 

17.34 JOINT, R3,P3, ve ry 
s o f t c l a y i n f i l l , d i s t u r b e d 
17 .43 JOINT, R 3 , P 2 , c l e a n 

19.47 JOINT, R3,P2, c l e a n 
1mm w i d t h , B lack and y e l l o w , 
Fe s t a i n i n g 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

75 

85 

36 

65 

67 

71 

75 
78 

75 

71 

95 

83 

1 0 0 

1 0 0 

90 

80 

1 0 0 

.100 

100 

102 

100 

C O M M E N T S 

1 2 . 6 1 

14.11 
Sample DM01 
14 .11 t o 14.32m 
Sample DM02 
15.72 t o 15.99m 

1 5 . 6 1 

1 6 . 6 6 

1 8 . 6 1 

JOINT COAL BOARD Borehole No = 161 Sheel 3 of 5 Figure 



I 
LOGGED BY : SAM WALKER DATE- 5/3/91 

^EHOLE CORE LOG 
CHECKED BY DATE Job No . 

0 * 8 hole dip 
j (Warn h o r u o n f o l I 

90° S o r e n o i e dio direction l .ocot on AMG E 
Loca l on Mine £ 

EL 

c o m m e n c e d : 
c o m p l e t e d 

4 / 3 / 9 1 Or.ii ,-iq 
Mounted an 

Drilling Fluid-
earrel Type 

I 

X 
SAND 
| 

D E S C R I P T I O N 

LlTHOLOGICAL 

<t •j 
og _J o 
0 -J 
1 

z o p 
o 
a: o H -J 
t/1 Z o 

UJ a: 
ID U O 

3 -I CE 
t— </1 

DESCRIPTION 

S T R U C T U R A L 
C O M M E N T S 

SANDSTONE, L i g h t b r o w n i s h g r e y , 
^ h i c , c l a y m a t r i x , medium 

c B i n e d , MS s t r e n g t h 

SSILTSTONE, l i g h t g r e y , s i d e r i t i c , 
fjg)1" I1-** r-sM^t 

SANDSTONE, as above, MW s t r e n g t h 

I 
. ; 

^•DSTONE, g r e y , f i n e g r a i n e d , 
i f f l y c l a y e y , MW s t r e n g t h . Cross 

; b i d d i n g o u t l i n e d by heovy 
. liberals. n^e 

SILTSTONE, l i g h t g r e y , coa rse 
^ • i n e d , sandy. MW s t r e n g t h . 

SANDSTONE, l i g h t brown, s i l t y , 
ium t o coarse g r a i n e d , 

- M H t r e n g t h . • 
I 

I 
'JDSTONE, as above, MS s t r e n g t h 

| ^IDSTONE, very l i g h t brown, s i l t y , 
med g r a i n e d MW s t r e n g t h , HW 

II 

T 

I -

L j ^ . 

21 

_ 22 

- 23 

- 24 

- 25 

25 

27 

28 

- 29 

21 .10 JOINT, R3,P2, c l e a n 
sub p a r a l l e l t o bedd ing 

21 .60 JOINT, R3,P2, c l e a n 
8=249 

23 .20 JOINT, R3,P3, c l e a n 72 

73 

80 

50 

68 

B8 LOO Sample DM03 
20 .63 t o 20.89m 

2 1 . 6 1 

f o r e s e t s 

80 97 

f o r e a e t a 

2 4 . 6 1 

93 707 

27 .17 JOINT, R 3 , P I , c l e a n 

B=277 

24 

95 100 

2 7 . 5 1 
E x t r e m e l y low 
s t r e n g t h rock i s 
a l m o s t i m p o s s i b l e 
t o sample . 
I t b r e a k s up i n 
hands w h i l e 
w r a p p i n g , e t c . 

29 .70 JOINT, R3,P1, c l e a n 
(no 8 ang le a v a i l a b l e ) 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

JOINT COAL BOARD Borehole No: 128 Sheet 3 of 4 Figure 



LOGGED BY : SAM WALKER DATE 
OREHOLE CORE LOG 

CHECKED BY DATE Job No . 

o r e h o l e dip 8 o r e n o i e dio direction l .aco* on AMG E N EL 

f r o m h o n t o n l o l I ggo Loca l on M«n«» £ N 

etc c o m m e n c e d : Or.n rig Drilling Fluid-
oie c o m p l e t e d Mourned on earrel Type 

D E S C R I P T I O N 

L lTHOLOGlCAL 
O S 
O -J 
X t-

3 £ CE O 

UJ 
CE 3 
l - O 

CE 

tn 

OESCRlPTlON 

S T R U C T U R A L 
C O M M E N T S 

SANDSTONE, as above. 

rnRF i n s s 

SILTSTONE, g r e y , ca rbonaceous , 
L s t r e n g t h 

MUDSTONE, l i g h t g r e y , ve ry s i l t y , 
ca rbonaceous , MWst reng th 

LUAL, b l a c k , v i t r e o u s , h i g h l y 
c l e a t e d , MWst rength 

lilliraillil l . g r e y , ca rbonaceous -

COAL, as above 

SILTSTONE, dark brown, 
c l a y e y , HW s t r e n g t h 

COAL, as above 

MUDSTONE, l i g h t g r e y , s i l t y , 
carbonaceous, MW t o W s t r e n g t h , 
puggy 

31 

32 

" 33 

34 

35 

36 

37 

38 

- 39 

40 

32.88 t o 33.29 FRACTURED 
ZONE, f r a c t u r e s 5 t o 20m 
a p a r t , s u b - p a r a l l e l t o 
bedd ing 

34 .86 JOINT, R1.P2, c l e a n 
s l i c k e n s i d e d 

39.25 JOINT, R1,P2 c l e a n 
39 .60 JOINT, R2,P3, c l e a n 

39 .61 END OF HOLE 

40 

71 

71 

77 

88 90 

104 

99 

50 104 

10 63 

3 0 . 6 1 

32 .96 

35 .01 

3 6 . 6 1 

3 7 . 1 1 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

B o r e h o l e abandoned a t 39.61m dep th , a f t e r c o l l a p s e o f 
c o a l seam, and l o s s o f c o r e - l i f t e r c a s i n g i n h o l e . 

JOINT COAL BOARD Borehole No: 128 Sheet 4 of 4 F igure -



I 
B J E H O L E CORE LOG 

LOGGED BY : SAM WALKER 

CHECKED BY 

DATE 

DATE 

2 4 / 3 / 9 1 

Job No . 

S i l h o i e dip 
( f ^ m h o r i z o n t a l I 

90° S o r e n o i e dip direction Loca l on AMG E 
Loca l on Mine E 

N 
N 

EL 

Woie c o m m e n c e d : 
H ^ j c o m p l e t e d 

Or.n ,-iq 
Mounted on 

Drilling Fluid • 
8orrel Type 

I 

I 

I 

I 

I 

O E S C R l P T l O N 

U T H O L 0 G I C A L 

<t 
•J 
<j 
O £ 
_l O 
0 -I 1 
I -

z 0 P u 3 s a: o 1 1 
in z o 
' J 

cc 
o u o 3 J 

cr 
v— 
i/i 

OESCRlPTlON 

STRUCTURAL 
COMMENTS 

NON-CORED TO 33.17m DEPTH 

MUDSTONE, l i g h t g r e y , s i l t y t o Ir y s i l t y , MW s t r e n g t h , 
undant s m a l l carbonaceous 
agments and minor t h i n c o a l y 

zones. 

I 

I 

I 

iflL, b l a c k , v i t r eous ,MW s t r e n g t h 
DSTONE, as above 

COAL: b l a c k , v i t r e o u s , MW s t r e n g t h , . 
J i r i t t l e , common f r a c t u r e s , 
B c c . c l a y / s i l t y bands 

I 

I 
I 

31 

- 32 

- 33 

- 34 

- 35 

36 

37 

38 

39 

40 

65 
80 

68 

CORES FROM 35.35m TO 40.13m 
DEPTH HAD BEEN REMOVED 
FROM THE BOXES AND SENT 
FOR COAL QUALITY ANALYSIS. 

98 

97 

I 

4 -

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

r 
JOINT COAL BOARD 

NOTE 1: Cores had been h i g h l y d i s t u r b e d due t o b o x i n g , 
d r y i n g and t r a n s p o r t t o s t o r e . 

2 : BH129 i s a r e d r i l l o f BH128 wh ich was abandoned 
due t o h o l e c o l l a p s e . 

Borehole No: 129 Sheel i of 3 Figure 

i 



OREHOLE CORE LOG 
LOGGED 

CHECKED 

BY : 

BY 

SAM WALKER DATE 

DATE 

2 4 / 3 / 9 1 

Job No -

orehole dip 90o 
f r o m h o r i t o n r a l I 

Sorenoie dio direction Local on AMG E 
Local on Mmq E 

N 
N 

EL 

loie commenced: Or.ti r ig Dri l l ing Fluid-
lole completed Mourned on eorrel Type 

OESCRlPTlON 

L l T H O L O G l C A L 

MUDSTONE, l i g h t g r e y , s i l t y t o 
very s i l t y , M W s t r e n g t h , Fr 

SANDSTONE, l i g h t g r e y , f i n e t o 
medium g r a i n e d , l i t h i c , c l a y 
mat r ix ,MW s t r e n g t h , Fr 

SANDSTONE, l i g h t g r e y , f i n e 
grained,MW s t r e n g t h , Fr 

SILTSTONE, l i g h t g r e y , MW 
s t r e n g t h , Fr 

- i <t 'j 
w -O a _l o 
0 -J 
1 
K 
Zi 

z 0 >-
1_1 3 O tc O 1 1 
1/1 z o 
• J 

UJ 
CE 

3 13 U O 3 _l CE >-
m 

SIL Ib lUNE, l i g h t g r e y , c l a y e y t o 
ve r y clayey,MW s t r e n g t h , Fr 

COAL, b l a c k , ve ry s i l t y , MS 
s t r e n g t h . Fr 

SILTSTONE, as above 

41 

42 

- 43 

- 44 

" 45 

46 

47 

48 

49 

50 

DESCRIPTION 

STRUCTURAL 

UUKLb KtnUULL) 

41 .57 JOINT,R4,P3, p o o r l y 
s l i c k e n s i d e d 
41 .84 JOINT,R4,P3, p o o r l y 
s l i c k e n s i d e d 
4 1 . 8 6 JOINT,R4,P3, p o o r l y 
s l i c k e n s i d e d 

41 .99 JOINT,R2,P4, 
s l i c k e n s i d e d 
4 2 . 1 2 JOINT,R3,P4, p o o r l y 
s l i c k e n s i d e d 

47 .88 JOINT, R2,P3, c l e a n 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

72 

73 

74 

67 

65 

52 

75 

x 
UJ > o u 
UJ 
(E 

>95 

>98 

>98 

>95 

100 

100 

100 

100 

COMMENTS 

B=302 

B=283 

B=283 

4 2 . 5 1 
B=225 

B=177 

4 5 . 5 1 

B=261 

4 8 . 5 1 

NOTE: Cores had been h i g h l y d i s t u r b e d due t o b o x i n g , 
d r y i n g and t r a n s p o r t t o t he s t o r e . Th i s has i n t r o d u c e d 
u n c e r t a i n t y i n the e s t i m a t e s o f b o t h rock s t r e n g t h and 
RQD. 

JOINT COAL BOARD Borehole No: 129 Sheet 2 of 3 F igure-



I 

JIF LOGGED BY : SAM WALKER DATE • 2 4 / 3 / 9 1 

REHOLE CORE LOG 
CHECKED BY DATE Job No . 

ehole d>p 
om ho r i zon ta l I 90° 

S o r e n o i e die direct ion l . oca t on AMG E 
L o c a l on Mme £ 

EL 

1 
l ^ < t c o m m e n c e d : 
i H e c o m p l e t e d 

Or.H rig 
Mounted on 

Drilling Fluid-
Barrel Type 

I 

1 

I 

D E S C R I P T I O N 

L l T H O L O G I C A L 

- i < 
•j 
U -
OJ3 
_l O 
o -J r 
i -

z 
o LU 
1- a 
u 3 
3 O 1-13 
tr. O u o 
l 1 3 _J in IE 
z h-
o t/1 •J 

O E S C R I P T i O N 

S T R U C T U R A L 
COMMENTS 

ILTSTONE, l i g h t g r e y , HW s t r e n g t h 
r 

SILTSTONE, dark brownish, grey, 
J i g h l y caronaceous, (coaly in 

. Harts),MW strength, Fr 

• COAL SAMPLE OF LOWER «IDDELL SEAM REMOVED FOR 
UALITY TESTING • 

I Lamina te " MUDSTONE, h i g h l y 
arbonaceous, e x t r e m e l y t h i n l y 

bedded, W s t r e n g t h 

- V 1 ILTSTONE, l i g h t g r e y , HW 
t r e n g t h , Fr 

^ANDSTONE, l i g h t g r e y , ve ry s i l t y , 
f i n e t o ve r y f i n e g r a i n e d , MW 
s t r e n g t h . Fr 

/ f l p ILTSTONE, l i g h t g r e y , M W S 

t r e n g t h , Fr 

_ 7 s i D E R I T I C SILTSTONE, mid g r e y , 
/MS s t r e n g t h , Fr \ 

J j IL1ST ONE, l i g h t g r e y , MW 
fctrength, Fr 

>95 
100 

51 

52 

53 

- 54 

55 

56 

57 

51 .51 

CORES FROM 52.20m t o 
53.44m DEPTH HAD BEEN 
REMOVED FOR COAL QUALITY 
ANALYSIS 

5 3 . 4 4 - 5 3 . 7 9 ZONE OF VERY 
CLOSELY SPACED POLISHED 
SURFACES PARALLEL TO 
BEDDING. 

100 

5 4 . 5 1 

END OF. BORE 
AT 57.51 . 

55.95 JOINT,R4,P2, ve ry t h i n 
p y r i t e c o a t i n g 
56 .10 JOINT, R5.P3, c l e a n 

>95 100 No B a v a i l a b l e 

No B a v a i l a b l e 

END OF HOLE AT 57.51m DEPTH 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

NOTE: Cores had been h i g h l y d i s t u r b e d due 
b o x i n g , d r y i n g and t r a n s p o r t t o the s t o r e . 
T h i s has i n t r o d u c e d u n c e r t a i n t y i n s t r e n g t 
e s t i m a t e s and RQD v a l u e s . 

to j 

1 

JOINT COAL BOARD Borehole No: 129 Sheet 3 of 3 Figure-

I 



REHOLE CORE LOG 
LOGGED BY : SAM WALKER 

CHECKED BY 

DATE 

DATE 

• 2 4 / 0 3 / 9 1 

Job No . 

rehole dip 
om hor i zon ta l I 

90° 
Borenoie dio direction l .ocoi on AMG 

Locot on Mine 

111 UJ 

N 
N 

EL 

e commenced: 
e completed 

Or.il rig 
Mounted on 

Drill ing 
eorrel T 

Fluid-
yoe 

O E S C R l P T l O N 

U T H O L O G I C A L 

<t 
•J 

o £ _l o 
o 
z 
t -

z o p 
o 
£C O 
t - -J 
<n z 
o 
• J 

UJ a: 
3 

13 
y O 
3 -J 
CC 

OESCRlPTlON 

S T R U C T U R A L 
COMMENTS 

11 

12 

- 13 

NON-CORED TO 13.14m DEPTH 

STONE, l i g h t b rown, medium 
ned, l i t h i c , W s t r e n g t h , c l a y 

m a t r i x , 
i g h l y wea the red . 

iANDSTONE, as above,MW s t r e n g t h . 

1UDST0NE, L i g h t brown t o l i g h t 
g rey , s i l t y , MW s t r e n g t h . 
H igh l y wea the red . 

14 

15 

16 

17 

19 

19 

20 

18.88 JOINT, R2,P3, 
s l i c k e n s i d e d . 

19 .10 JOINT, R3,P3, c l e a n 
19.24 JOINT, R3,P3, c l e a n 
19.29 JOINT, R4,P3, c l e a n 

69 
72 
65 
75 

B=322 

B=0 
B=300 
B=300 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

NOTE: Cores had been t r a n s f e r r e d t o co re boxes and 
t r a n s p o r t e d days p r i o r t o l o g g i n g . Rock s t r e n g t h s 
c o n s e q u e n t l y ve ry d i f f i c u l t t o e s t i m a t e . RQD n o t 
e s t i m a b l e . 

JOINT COAL BOARD Borehole No: 176 Sheel i of 3 Figure 
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I 
b I E H O L E CORE LOG 

LOGGED BY : SAM WALKER 

CHECKED BY 

DATE 

DATE 

2 4 / 0 3 / 9 1 

Job No . 1 

gHaho le dip 
h o r n o n l a l I 

90° 
Sorenoie dio direcnon I.OCQI on AMG S 

Locol on Mine E 
N 
N 

EL I 

i commenceds 
completed 

Or>n rig 
Mounted on 

Drilling Fluid • 
eorrei Type 

I DESCRIPTION 

L l T H O L O G l C A L 

< ' J 

o £ 
0 -> 
1 

z o UJ 
V— a: 
u 3 

y- IO tr O u o 1—1 3 J 
(/I cc z >— o U1 
<J 

OESCRlPTlON 

STRUCTURAL 
COMMENTS 

J O A L , 81ack , v i t r e o u s , 
L s t r e n g t h , h i g h l y c l e a t e d 
and f r a c t u r e d . 

I 

I 

I 

CORE SAMPLES FROM 19.89m TO 
25.75m DEPTH HAD BEEN 
REMOVED PRIOR TO LOGGING. 
(COAL SAMPLE) 

21 

22 

- 23 

- 24 

IilLTSTONE, l i g h t g r e y , MW 

s t r e n g t h . 
Mode ra te l y wea the red . 

MUDSTONE, L i g h t g r e y , s i l t y 
• • t o ve ry s i l t y , MW s t r e n g t h . 

i - l o d e r a t e l y wea the red . 

25 

26 

27 

28 

- 29 

30 

97 

28 .48 JOINT, R2,P2, 
s l i c k e n s i d e d 

28 .56 JOINT, R2,P3, 
s l i c k e n s i d e d 

28 .59 JOINT, R2,P3, 
s l i c k e n s i d e d 

28 .86 JOINT, R3,P4, 
28 .89 JOINT, R2,P4, 

s l i c k e n s i d e d 

c l ean 

83 

B=47 

B=47 

B=187 

B=281 
8=263 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

SEE NOTE ON PREVIOUS SHEET 

JOINT COAL BOARD Borehole No: 1 7 6 Sheet 2 of 3 Figure • 



LOGGED BY : SAM WALKER DATE 2 4 / 0 3 / 9 1 

OREHOLE CORE LOG 
CHECKED BY DATE Job No . 

I 

I 

I Borehole dip 9qo 
I f r o m h o r i z o n t a l I 

S o r e n o i e dio direction l .ocai on AMG E 
Local on Mine E 

EL 

*oie c o m m e n c e d : 
Kole c o m p l e t e d 

Or-n rig 
Mounted on 

Drill ing Fluid • 
Barrel Type 

O E S C R l P T l O N 

L l T H O L O G I C A L 

<t • j 

o O 
-1 o 
a -1 

x 

z o UJ 1- <r <J D t- IS 
a. o U o 
i — i O J 
</) tr z i— 
o i n 
' J 

OESCRlPTlON 

STRUCTURAL 
COMMENTS 

MUDSTONE, as above 66 

SILTSTONE, l i g h t g r e y , c l a y e y , 
MW s t r e n g t h 

31 

- 32 

33 

118 

32.35 JOINT, R2,P1, c l e a n 

END OF HOLE AT 32.61m DEPTH 

2 5 75 8=216 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

JOINT COAL BOARD Borehole No: 176 Sheet 3 of 3 Figure • 



I 
1 LOGGED BY : SAM WALKER DATE 2 3 / 3 / 9 1 

(?REHOLE CORE LOG 
• CHECKED BY DATE Job No . 1 

j B h o l e dip 9qo 
f r o m h o r u o n f o l 1 

S o r e n o i e dip direction l .ocoi on AMG E 
Loca l on MME E 

N E L 1 

N I 

a c o m m e n c e d : 
c o m p l e t e d 

Or.ii ,-tg 
Mourned on 

Drilling Fluid 
edrrel Type 

OESCRlPTlON 
LlTHOLOGlCAL 

-J « 
• j 

O £ 
_l o 
0 -J 
1 
t -

z 
0 
w 
u 
3 K t r O 1 1 
in 
z 
o 
•J 

UJ 
cr 

O 
<->o 
3 _l a: >-
(n 

DESCRIPTION 

S T R U C T U R A L 
COMMENTS 

SAMPLE RECOVERY 

AY 

NON-CORED TO 5.79m DEPTH 

I 

I 

NDSTONE, l i g h t brown, f i n e 
a i n e d , MW s t r e n g t h , EW 

- 3 

NDSTONE, L i g h t brown, f i n e 
a i n e d , MW s t r e n g t h , HW 

SANDSTONE i s -
[ i j n l v i n t e r b e d d e d wjl-h MlIDSTflNF HH 

_J\NDST0NE, l i g h t brown, ve r y 
f i n e t o f i n e g r a i n e d , MW s t r e n g t h , 

KbElRITIC SILYStONE, brown, 
stTfinoth 

SANDSTONE, l i g h t brown, f i n e 
* a i n e d , MW s t r e n g t h , ' HW 

I 

1 

DSTONE, l i g h t grey and l i g h t 
own, s i l t y , MW s t r e n g t h , HW 

- 7 

" 8 

: 9 

8 . 3 0 JOINT,R3,P3, c l e a n 

10 

68 

60 

98 

95 

68 

57 

6.61 

B=90 

9 . 6 1 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

NOTE: Cores were logged some days a f t e r d r i l l i n g . Cores 
had been boxed and t r a n s p o r t e d t o s t o r e . S i g n i f i c a n t 
d r y i n g and d i s t u r b a n c e had o c c u r r e d . 

JOINT COAL BOARD Borehole No: iso Sheel i of 6 Figure 



BOREHOLE CORE LOG 
LOGGED 

CHECKED 

B Y ; SAM WALKER 

BY 

DATE 

DATE 

2 3 / 3 / 9 1 

Job No • 

Boreho le dip 9(1" 
( f r o m h o r u o n f o l 1 

S o r e n o i e dio direct ion Loca l on AMG E 
Loca l on Mine E 

N 
N 

E ; . 

Moie c o m m e n c e d : Or-n n q Ornimq Fluid-
Hole c o m p l e t e d Mourned on eorrel Type 

OESCRlPTlON 

LlTHOLOGICAL 

<t 

_l o 
o -J 
X 

z o UJ 
K cc 
u 3 
3 O i - n 
CC. O u o 1—1 3 _l tn <r z i— 
o t/i 
<J 

DESCRIPTION 

S T R U C T U R A L 
COMMENTS 

MUDSTONE, l i g h t g rey and l i g h t 
brown, s i l t y , MW s t r e n g t h , HW 

SANDSTONE, l i g h t brown, medium 
V g r a i n e d , s i d e r i t i c , HW 

MUDSTONE, l i g h t b rown, 
^ W s t r e n g t h , MW 

SANDSTONE, l i g h t g r e y , medium 
t o coarse g r a i n e d , MW s t r e n g t h , 
MW 
MUD&TONt, g r e y , MW s t r e n g t h 
MW 

SANDSTONE, l i g h t g r e y , f i n e 
grained,MW s t r e n g t h , MW 

MUDSTONE, s l i g h t g r e y , s i l t y , 
m ino r carbonaceous zones and sma l l 
c o a l i n c l u s i o n s , M W s t r e n g t h , SW-MW 

/SANDSTONE, grey ,medium to c o o r s e > 
t g r a i n e d , l i t h i c , L-M s t r e n g t h , 

SW-Fr 

11 

- 12 

- 13 

- 14 

* 15 

16 

17 

18 

19 

11.13 J O I N T , R l , P I , c l e a n 

12.40 JO INT ,R2 ,P2 ,c l ean 
no B a v a i l a b l e 
12.73 JOINT, R 2 , P I , c l e a n 

13.20 JOINT, R 4 . P 2 , c l e a n 
2mm c a l c i t e i n f i l l 

14 .56 JOINT, R 3 , P I , c l e a n 

14.88 JOINT,R3,P2 c l e a n 

15 

65 
60 

70-

101 B=0 

25 

20 

B-272 

B=270 

96 

60 
65 

40 B=215 

60 

16.33 JO INT ,R5 ,P2 ,c l ean 

16.95 JOINT, R 3 , P I , c l e a n 

18 

38 

102 

100 

. . . . . • iu 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

NOTE: Cores logged some days a f t e r d r i l l i m 
been boxed and t r a n s p o r t e d t o s t o r e causinc 
d r y i n g and d i s t u r b a n c e . Consequent l y rock 
RQD's are ve r y d i f f i c u l t t o e s t i m a t e . 

g. Cores had i 
s i g n i f i c a n t 

s t r e n g t h and 

JOINT COAL BOARD B o r e h o l e N o : i f i 0 S h e e l 2 o f 6 F i g u r e • 



I 
I 
If 

REHOLE CORE LOG 
LOGGED BY : SAM WALKER DATE • 23/3/91 

CHECKED BY DATE Job No 

breho le dip 
( f r o m h o r u o n f a l I 90° 

S o r e n o i e dio direction L o c a l o n A M G £ 

Local on Mine E 

EL 

I ie c o m m e n c e d : 
le c o m p l e t e d 

Or.ii ,-ig 
Mounted on 

Drilling Fluid-
Earrel Type 

I 

I 

D E S C R I P T I O N 

L l T H O L O G l C A L 

SANDSTONE, g r e y , medium t o 
: o o r s e g r a i n e d , l i t h i c , MW 

| s t r e n g t h , SW-Fr 

SANDSTONE, g r e y , f i n e to medium 
g r a i n e d , l i t h i c , MW s t r e n g t h , 
f i n e l y l a m i n a t e d (2mm to 50mm) 

I 

O £ -1 

o -> 
X 

z 
0 
P 
u 
3 £ cr O 
1 1 
t/i 
z 
o 
IJ 

ISANDSTONE, l i g h t g r e y , coarse t o 
ve ry coarse g r a i n e d , l i t h i c , 
MS s t r e n g t h , Fr-SW 

CE 
3 
h - o (J o 
3 -I CE >-
01 

21 

22 

- 23 

24 

- 25 

26 

27 

- 2 8 

29 

30 

O E S C R l P T l O N 

S T R U C T U R A L 

20.05 JOINT,R2,P4, c l e a n 
20 .25 JOINT,R4,P2, c l e a n 

21 .60 J O I N T , R 2 , P I , c l e a n 
21 .66 J O I N T , R 2 , P I . c l e a n 
21 .73 J O I N T , R 2 , P I , c l e a n 

19 
21 

25 
31 
22 

22 .98 JO INT ,R4 ,P2 ,c l ean 23 

24 .85 JOINT, R5,P1 
c r y s t a l l i n e c a l c i t e i n f i l l 
2mm t h i c k 

29 .38 JO INT ,R4 ,P2 ,c l ean 

60 

61 

66 

20 

!1 

60 

74 

68 

61 

B=192 

B = 184 

20 .98 
B=178 
B=178 
B=178 

100 

100 

1 0 2 

C O M M E N T S 

B=224 

24.07 

B=164 

27 .07 

B=182 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

NOTE: Cores logged some days a f t e r d r i l l i n g , 
been boxed and t r a n s p o r t e d t o s t o r e . S i g n i f 
and d i s t u r b a n c e had o c c u r r e d . Conseguent l y 
and RQD's are ve ry d i f f i c u l t t o e s t i m a t e . 

Cores had 
Leant drying ! 
rock strengths 

JOINT COAL BOARD Borehole No: 1 6 0 Sheet 3 of 6 Figure • 



JREHOLE CORE LOG 
LOGGED 

CHECKED 

B Y : SAM WALKER 

BY 

DATE 

DATE 

2 3 / 3 / 9 1 

Job No . 

rehole dip g Q 0 

rom ho r i zon ta l I 

Sorenoie dip direction l .ocoi on AMG E 
Loca l on Mme E 

N 
N 

EL 

ite commenced: 
He completed 

Or-n rig 
Mounted on 

Drill ing Fluid-
eorrel Type 

OESCRlPTlON 

LlTHOLOGlCAL 

UNDSTONE, l i g h t g r e y , ve ry coarse 
3 coarse g r a i n e d , mass ive , 
5 s t r e n g t h , FR 

z 
0 p 
u 
a . O 1 1 
i/i 
z 
o 
IJ 

UJ 
AC 
3 

IS 
u o 
3 -J 
CE 
I -
t/> 

31 

32 

33 

34 

35 

36 

- 37 

" 38 

39 

A O 

OESCRlPTlON 

STRUCTURAL 

31.04 JO INT ,R3 ,P I , c l e a n 
31.09 JOINT, R3,P1, c l e a n 
31.22 JO INT ,R3 ,P I , c l e a n 

35 
35 
28 

67 

a: 
UJ > 
o 
u 
UJ 
a: 

100 100 

100 

100 

100 

100 

COMMENTS 

30.07 

6 = 2 2 8 

B=228 
8=224 

33.14 

36.14 

39.14 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

JOINT COAL BOARD 

NOTE: Cores were logged some days a f t e r d r i l l i n g . 
Cores had been boxed and t r a n s p o r t e d o t s t o r e c a u s i n g 
s i g n i f i c a n t d r y i n g and d i s t u r b a n c e . Consequent ly 
r o c k s t r e n g t h s are d i f f i c u l t t o e s t i m a t e . 

Borehole No: 160 Sheet 4 of 6 Figure • 



i 
I IF 

r* 

L O G G E D B Y : SAM WALKER D A T E 2 3 / 3 / 9 1 

P R E H O L E C O R E L O G 

C H E C K E D BY D A T E Job No . 

^ehole dip ggo 
Cfrom ho r i zon ta l I 

S o r e n o i e dip direction l .ocoi on AMG E 
Locot on Minn E 

N 
N 

Ei. 

In c o m m e n c e d : 
e c o m p l e t e d 

Or.ii rig 
Mounted on 

Drilling Fluid-
Sdrrel Type 

I 

I 

D E S C R I P T I O N 

L lTHOLOGICAL 

SANDSTONE, l i g h t g r e y , very coarse I coarse g r a i n e d , mass ive , MS 
r e n g t h , FR 

jDSTONE, brown, s i d e r i t i c , Ms 
r e n g t h , Fr 

- CLAVSTONE, dark g r e y , carbonaceous, 
HW s t r e n g t h , Fr 

IAL,_ b l a c k , v i t r e o u s , h i g h l y 
eated.MS s t r e n g t h , Fr 

UDSTONE, g r e y , MW s t r e n g t h , Fr 

ILTSTONE, l i g h t g r e y , I-1W s t r e n g t h 
r 

LIDERITIC SILTSTONE, dark brown, 
\ s t r e n g t h , F r ( F r a c t u r e d ) 

SANDSTONE, l i g h t g r e y , c l a y e y , 
n e l y g r a i n e d , MM s t r e n g t h , F r 

LDSTONE, l i g h t g r e y , s i l t y , 
™IU s t r e n g t h , Fr 

UJ 
a: 
3 

O 
u o 
3 J 
CC 
I— 
in 

41 

42 

- 43 

44 

45 

46 

47 

48 

49 

5 0 

OESCRlPTlON 

S T R U C T U R A L 

CORES FROM 41.71m TO 46.85m 
DEPTH HAVE BEEN REMOVED 
FOR COAL QUALITY ANALYSIS 
PRIOR TO GEOTECHNICAL 
LOGGING. 

4 9 . 2 4 JOINT,R2,P2, c l e a n 61 

58 

70 

100 

100 

97 

100 

C O M M E N T S 

8=10 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

JOINT COAL BOARD 

NOTE: Cores were logged some daya a f t e r d r i l l i n g . 
Cores had been boxed and t r a n s p o r t e d t o s t o r e c a u s i n g 
s i g n i f i c a n t d r y i n g and d i s t u r b a n c e . Consequent ly 
r ock s t r e n g t h s are d i f f i c u l t t o e s t i m a t e . 

Borehole No: 160 Sheet 5 of 6 Figure • 



BOREHOLE CORE LOG 
LOGGED 

CHECKED 

B Y : SAM WALKER 

8Y 

DATE 

DATE 

2 3 / 3 / 9 1 

Job No . 

Borehole dip 
L f r om h o r u o n l o l I 90" 

Sorenoie dip direction Locol on AMG E 
Local on Mine E 

N 
N 

EL 

kc i* c o m m e n c e d : Or.n rig Drilling Fluid-
Hole c o m p l e t e d Mounted on eorrel t y p e 

DESCRIPTION 
LlTHOLOGlCAL 

- I 
<a • j 

o g 
- 1 0 , 
0 -J 
1 
t -

z 
0 p 
u 
3 13 
CE O 1 1 
1/1 
Z o 'J 

UJ 
CE 

1-13 
U O 
D _l 
CE 

l/l 

OESCRlPTlON 

STRUCTURAL 
COMMENTS 

MITSTONE, l i g h t g r e y , s i l t y , 
MW s t r e n g t h . Fr _ 

COAL, b lack .MS s t r e n g t h \ | = 
SANDSTONE, g r e y . , m e d i u m t o \ H S I 
c o a r s e g r a i n e d , l i t h i c , MS 
s t r e n g t h s i . i a 

E N D O F B O R E 
—4J 51 . 14 

51 

- 52 

END OF HOLE AT 51.14m 
DEPTH 

69 

6 8 

100 

H U N T E R V A L L E Y C O A L C O R P 

M T . O W E N P R O J E C T 

JOINT COAL BOARD Borehole No: 16° Sheet of Figure • 



APPENDIX B 
PIEZOMETERS AND FIELD PERMEABILITY TESTS 



B-1 

1.0 DETAILS OF PIEZOMETERS 

Nine of the boreholes were instrumented with standpipe piezometers by officers of the Joint 
Coal Board. The completion of each of these is shown individually on Figure Bl. At the 
completion of drilling 50mm class 18 PVC casing was installed in the hole. The bottom 
section had been slotted to provide hydraulic connection with the test interval. Gravel pack 
was inserted. Each hole was fully sealed from above the gravel pack to the surface using 
a cement grout. 

2.0 FIELD PERMEABILITY TESTS 

Rising head tests were performed by Joint Coal Board personnel on each of the 

instrumented boreholes. The following procedure was used: 

i) Depth to standing water level was measured. 

ii) 19mm diameter airline was inserted so the outlet was about lm from the 

base of the casing. 

iii) Compressed air was activated to blow as much as possible of the standing 

water column out of the casing. 

iv) Recovery of the water level in the casing was measured with time. 

Raw results of the monitoring of these recoveries are included in this Appendix. The data 

for the test on Borehole 171 is plotted, as an example, on Figure B2. 

2.1 Results of Permeability Tests 

The data from the rising head tests were analysed by two different methods. The 
first method is outlined in USBM, 1977, pp. 94-98. The second method was the 
Modified Non-steady Row equation. 

G02783 



B-2 

2.1.1 Analysis by USBM Method 

This method involves plotting the head deficit at time t divided by the initial 
head deficit at time t = 0 (ie H/Ho) on a log scale versus time, and a 
straight line fitted. The basic time lag (T) is scaled off at H/Ho = 0.37 
(correcting for the straight line not passing through the origin). A shape 
factor (F) is calculated from the physical dimensions of the hole, the casing 
and the slotted section. 

The average permeability (k) of the test section is calculated using the 

formula. 

k = A_ 
FT 

where A = cross-sectional area of stand-pipe 
F = shape factor 
T = basic time lag. 

The resulting permeabilities are shown in Table Bl. 

2.1.2 Modified Non-Steady Flow Method 

For analysis of the data by this method drawdown (in metres) is plotted 
versus time (on a log scale). The change in drawdown (As) is measured 
over one log cycle of time for a straight line fitted to the early time data. 
The flow rate (Q) during this time is estimated by multiplying the cross 
sectional area of the inside of the standpipe by the change in drawdown 
between two representative readings. The average transmissivity (T) of the 
test section is then calculated using the Modified Non-Steady Flow equation. 

T = 2.3 O 
47t As 

The resulting transmissivities are shown in Table Bl. 



B-3 

2.1.3 Interpretation of Results 

Most of the test sections spanned multiple aquifers. Permeabilities and 
transmissivities for individual seams and rock units have been interpreted 
from these values and are summarized in Table B2. These values must be 
considered to be approximate only and to be subject to confirmation by more 
rigorous methods of aquifer testing. 

TABLE B1 

Apparent Hydraulic Properties For Borehole Test Intervals 

Borehole 
Number 

Apparent permeability 
from USBM method 

m/day .• 

Apparent transmissivity from 
Modified Non-steady Flow method 

m2/day 

129 0.35 0.31 

170 0.23 0.40 

171 0.036 0.51 

172 0.10 1.6 

173 0.015 0.11 

174 0.12 1.7 

175 0.19 1.3 

178 0.085 0.18 

179 0.16 0.10 

G02783 



B-4 

TABLE B2 

Interpreted Aquifer Hydraulic Properties 

Stratigraphic 
Interval/seam 

Estimated 
Permeability 

00 
[m/day] 

Average 
Thickness 

(b) 
[m] 

Estimated 
Transmissivity 

(T) 
[m2/day] 

Overburden of 
MLD seam 0.02 20 .0.4 

Middle Liddell 
coal seam 0.3 5 1.5 

Interburden from 
MLD to LLD 0.05 14 0.7 

Lower Liddell 
coal seam 0.3 1.5 0.45 

Interburden from 
MLD to Barrett 0.2 15 3.0 

Barrett coal seam 1.0 3 3.0 

G02783 



MOO 171 MOO 172 
2 

3 

3 
• 1111 
M i l l 
i n n 
M i l l 

CONSTRUCTION 

H'Cement 

50mm PVC 

B e n t o n l u 

|5'nm Rrave 

5Omm. CAP 

o — 

0-0 

10-0 

70-0 

30-0 

i n n 

MOO 179 

MO0173 
CONSTRUCTION Q- c 

o — 

u r n 
m 11 
I 111! 

CONSTRUCTION 

Cement 

|50mm PVC 

B e n t o n i t e 

Ttrini f(r."iV( 

50mm CAP 

a c o L 
O — 

0-0 

10 0 

20-0 

300 

<00-

—\ Cement 

50mm PVC 

B e n t o n i t 

5mm Grav 

50mm CAP 

0 0 

10-0 

200 

300 

4 0 0 -

l l l l l 
H i l l 
l l l l l 
O U 0 

CONSTRUCTION 

= CEMENT 

BENTOI 

CRAVEl 

50mm 

o. c 
o — 

0-0 

10-0 

n r 
200 

TUB 
30 O 

£ 
5 

m i l 
m i l 

0 u o 
a U o 
0 U 0 

S.A. Dept of Mines and Energy 2 4 - 4 - 9 1 

M O O 174 MOO 175 MOO 178 MOT 129 
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B-5 

TABULATED DATA FROM RISING HEAD PERMEABILITY TESTS 

TABLE OF STATIC WATER LEVELS 

BH No 

129 
170 
171 
172 
173 
174 
175 
178 
179 

SWL 

5.98 
2.91 
3.27 
6.17 
2.94 
6.81 
7.09 
9.90 
6.86 

NOTE: WL of Start (initial water level) is measured from the top of the 
piezometer standpipe. Static Water Level (SWL), measured from 
ground level (ie collar EL) is derived by subtracting the difference 
between top of casing and ground level. 

G02783 



BOREHOLE NUMBER 1 2 9 
STANDPIPE STICKUP 1 . 0 0 
WL OF START 6 . 9 8 
A I R L I F T LEVEL 58 . 0 0 

DATE 2 7 / 3 / 9 1 
TIME ( s t a r t ) 1 0 : 5 0 a m 
TIME ( f i n i s h ) 1 1 : 5 0 a m 

TIME DEPTH TO EXCESS H / H o 
WATER DRAW-
LEVEL DOWN 

0 . 0 0 5 8 . 0 0 5 1 . 0 2 1 . 0 0 0 0 
0 . 5 0 1 8 . 87 1 1 . 8 9 0 . 2 3 3 0 
1 . 0 0 1 1 . 1 8 4 . 2 0 0 . 0 8 2 3 
2 . 0 0 7 . 8 1 0 . 8 3 0 . 0 1 6 3 
3 . 0 0 7 . 3 9 0 . 4 1 0 . 0 0 8 0 
4 . 0 0 7 . 2 8 0 . 3 0 0 . 0 0 5 9 
5 . 0 0 7 . 2 2 0 . 2 4 0 . 0 0 4 7 

1 0 . 0 0 7 . 1 7 0 . 1 9 0 . 0 0 3 7 
1 5 . 0 0 7 . 1 4 0 . 1 6 0 . 0 0 3 1 
2 0 . 0 0 7 . 1 0 0 . 1 2 0 . 0 0 2 4 
2 5 . 0 0 7 . 0 8 0 . 1 0 0 . 0 0 2 0 
3 0 . 0 0 7 . 0 5 0 . 0 7 0 . 0 0 1 4 
4 0 . 0 0 7 . 0 3 0 . 0 5 0 . 0 0 1 0 
6 0 . 0 0 7 . 0 1 0 . 0 3 0 . 0 0 0 6 

PERMEABILITY TEST - RAW DATA 



BOREHOLE NUMBER 1 7 0 
STANDPIPE STICKUP 1 . 0 0 
WL OF START 3 . 9 1 
A I R L I F T LEVEL 4 3 . 0 0 

4 . 0 0 
DATE 2 7 / 3 / 9 1 
TIME ( s t a r t ) 9 : 0 0 a m 
TIME ( f i n i s h ) 1 1 : 0 0 a m 

TIME DEPTH TO EXCESS H / H o 
WATER DRAW-
LEVEL DOWN 

0 . 0 0 4 3 . 0 0 3 9 . 0 9 1 . 0 0 0 0 
0 . 5 0 8 . 9 4 5 . 0 3 0 . 1 2 8 7 
1 . 0 0 6 . 1 5 2 . 2 4 0 . 0 5 7 3 
2 . 0 0 5 . 3 2 1 . 4 1 0 . 0 3 6 1 
3 . 0 0 4 . 5 8 0 . 6 7 0 . 0 1 7 1 
4 . 0 0 4 . 1 4 • 0 . 2 3 0 . 0 0 5 9 
5 . 0 0 4 . 1 0 ... 0 . 1 9 0 . 0 0 4 9 

1 0 . 0 0 4 . 0 1 0 . 1 0 0 . 0 0 2 6 
1 5 . 0 0 4 . 0 0 0 . 0 9 0 . 0 0 2 3 
2 0 . 0 0 3 . 9 7 0 . 0 6 0 . 0 0 1 5 
3 0 . 0 0 3 . 9 7 0 . 0 6 0 . 0 0 1 5 
4 0 . 0 0 3 . 9 6 0 . 0 5 0 . 0 0 1 3 
6 0 . 0 0 3 . 9 5 0 . 0 4 0 . 0 0 1 0 

1 2 0 . 0 0 3 . 9 5 0 . 0 4 0 . 0 0 1 0 

PERMEABILITY TEST - RAW DATA 



BOREHOLE NUMBER : 1 7 1 
STANDPIPE STICKUP :' 1 . 0 0 
WL OF START : 4 . 27 
A I R L I F T LEVEL : 3 4 . 0 0 

DATE 
TIME ( s t a r t ) 
TIME ( f i n i s h ) 

2 7 / 0 3 / 9 1 
9 : 3 0 a m 

1 1 : 3 0 a m 

TIME DEPTH TO EXCESS H / H o 
WATER DRAW-
LEVEL DOWN 

0. 0 0 3 4 . 0 0 2 9 . 7 3 1 . 0 0 0 0 
0. 5 0 5 . 5 8 1 . 3 1 0 . 0 4 4 1 
1 . 0 0 4 . 9 1 0 . 6 4 0 . 0 2 1 5 
2 . 0 0 4 . 7 2 0 . 4 5 0 . 0 1 5 1 
3 . 0 0 4 . 6 4 0 . 3 7 0 . 0 1 2 4 
4 . 0 0 4 . 5 9 0 . 3 2 0 . 0 1 0 8 
5 . 0 0 4 . 5 4 0 . 2 7 0 . 0 0 9 1 

1 0 . 0 0 4 . 4 7 0 . 2 0 0 . 0 0 6 7 
1 5 . 0 0 4 . 4 0 0 . 1 3 0 . 0 0 4 4 
2 0 . 0 0 4 . 37 0 . 1 0 0 . 0 0 3 4 
2 5 . 0 0 4 . 3 5 0 . 0 8 0 . 0 0 2 7 
3 5 . 0 0 4 . 3 4 0 . 0 7 0 . 0 0 2 4 
6 0 . 0 0 4 . 3 2 0 . 0 5 0 . 0 0 1 7 

1 2 0 . 0 0 4 . 2 9 0 . 0 2 0 . 0 0 0 7 

PERMEABILITY TEST - RAW DATA 



BOREHOLE NUMBER 
STANDPIPE STICKUP 
WL OF START 
A I R L I F T LEVEL 

DATE 
TIME ( s t a r t ) 
TIME ( f i n i s h ) 

TIME DEPTH TO 
WATER 
LEVEL 

0 . 0 0 4 2 . 0 0 
0 . 5 0 1 8 . 3 8 
1 . 0 0 1 0 . 0 1 
2 . 0 0 9 . 4 4 
3 . 0 0 8 . 8 6 
4 . 0 0 7 . 7 3 
5 . 0 0 7 . 6 5 

1 0 . 0 0 7 . 4 7 
1 5 . 0 0 7 . 3 7 
2 0 . 0 0 7 . 3 0 
3 0 . 0 0 7 . 2 4 
4 0 . 0 0 7 . 2 1 
6 0 . 0 0 7 . 1 9 

1 7 2 
1 . 0 0 

7 . 1 7 
4 2 . 0 0 

2 7 / 0 3 / 9 1 
1 0 : 2 5 a m 
1 1 : 2 5 a m 

EXCESS ' H / H o 
DRAW-
DOWN 

3 4 . 8 3 1 . 0 0 0 0 
1 1 . 2 1 0 . 3 2 1 8 

2 . 8 4 0 . 0 8 1 5 
2 . 2 7 0 . 0 6 5 2 
1 . 6 9 0 . 0 4 8 5 
0 . 5 6 0 . 0 1 6 1 
0 . 4 8 0 . 0 1 3 8 
0 . 3 0 0 . 0 0 8 6 
0 . 2 0 0 . 0 0 5 7 
0 . 1 3 0 . 0 0 3 7 
0 . 0 7 0 . 0 0 2 0 
0 . 0 4 0 . 0 0 1 1 
0 . 0 2 0 . 0 0 0 6 

PERMEABILITY TEST - RAW DATA 



BOREHOLE NUMBER :. 1 7 3 
STANDPIPE STICKUP : 1 . 0 0 
WL OF START : 3 . 9 4 
A I R L I F T LEVEL : 3 4 . 0 0 

DATE 
TIME ( s t a r t ) 
TIME ( f i n i s h ) 

2 7 / 3 / 9 1 
1 1 : 3 0 a m 
1 : 3 0 p m 

TIME 

0 . 0 0 

0 . 5 0 
00 
00 
00 
00 
00 

10 . 00 
1 5 . 0 0 
2 0 . 0 0 
2 5 . 0 0 
3 0 . 0 0 
60.00 

1 2 0 . 0 0 

DEPTH TO 
WATER 
LEVEL 

3 4 . 0 0 
3 1 . 3 3 
3 0 . 8 1 
2 8 . 5 5 
2 6 . 9 6 
2 5 . 4 7 
2 4 . 0 1 
1 8 . 0 4 
1 3 . 0 5 
1 2 . 7 2 
12.26 
1 1 . 9 6 
1 1 . 5 2 
1 1 . 0 7 

EXCESS 
DRAW-
DOWN 

3 0 . 0 6 
2 7 . 3 9 
2 6 . 8 7 
2 4 . 6 1 
2 3 . 0 2 
2 1 . 5 3 
2 0 . 0 7 
1 4 . 1 0 

9 . 1 1 
8 
8 
8 
7 
7 

7 8 
3 2 
02 
5 8 
1 3 

H / H o 

1 . 0 0 0 0 

0 . 9 1 1 2 
0 . 8 9 3 9 
0 . 8 1 8 7 
0 . 7 6 5 8 
0 . 7 1 6 2 
0 . 6 6 7 7 
0 . 4 6 9 1 
0 . 3 0 3 1 
0 . 2 9 2 1 
0 . 2 7 6 8 
0 . 2 6 6 8 

0 . 2 5 2 2 
0 . 2 3 7 2 

PERMEABILITY TEST - RAW DATA 



BOREHOLE NUMBER 1 7 4 
' STANDPIPE STICKUP 0 . 6 2 

WL OF START 7 . 4 3 
A I R L I F T LEVEL 4 2 . 0 0 

DATE 2 7 / 0 3 / 9 1 
TIME ( s t a r t ) 1 2 : 0 0 n o o 
TIME ( f i n i s h ) 1 : 0 0 p m 

TIME DEPTH TO EXCESS H / H o 
WATER DRAW-
LEVEL DOWN 

0 . 0 0 4 2 . 0 0 3 4 . 57 1 . 0 0 0 0 
0 . 50 1 5 . 0 9 7 . 6 6 0 . 2 2 1 6 
1 . 0 0 8 . 6 8 1 . 2 5 0 . 0 3 6 2 
2 . 0 0 8 . 1 1 0 . 6 8 0 . 0 1 9 7 
3 . 0 0 7 . 8 6 0 . 4 3 0 . 0 1 2 4 
4 . 0 0 7 . 8 1 0 . 3 8 0 . 0 1 1 0 
5 . 0 0 7 . 7 2 0 . 2 9 0 . 0 0 8 4 

1 0 . 0 0 7 . 6 4 0 . 2 1 0 . 0 0 6 1 
1 5 . 0 0 7 . 6 0 0 . 1 7 0 . 0 0 4 9 
2 0 . 0 0 7 . 5 7 0 . 1 4 0 . 0 0 4 0 
3 0 . 0 0 7 . 5 5 . 0 . 1 2 0 . 0 0 3 5 
4 0 . 0 0 7 . 5 4 0 . 1 1 0 . 0 0 3 2 
6 0 . 0 0 7 . 5 4 0 . 1 1 0 . 0 0 3 2 

PERMEABILITY TEST - RAW DATA 



BOREHOLE NUMBER 1 7 5 
STANDPIPE STICKUP . 1 . 1 0 
WL OF START 8 . 1 9 
AIRLIFT LEVEL 6 2 . 0 0 

DATE 2 7 / 0 3 / 9 1 
TIME ( s t a r t ) 1 2 : 3 0 p m 
TIME ( f i n i s h ) 1 : 3 0 p m 

TIME DEPTH TO EXCESS H / H o 
WATER DRAW-
LEVEL DOWN 

0 . 0 0 6 2 . 0 0 5 3 . 8 1 1 . 0 0 0 0 
0 . 50 1 9 . 2 0 1 1 . 0 1 0 . 2 0 4 6 . 
1 . 0 0 1 4 . 3 2 6 . 1 3 0 . 1 1 3 9 
2 . 0 0 1 0 . 0 2 1 . 8 3 0 . 0 3 4 0 
3 . 0 0 8 . 3 1 0 . 1 2 0 . 0 0 2 2 
4 . 0 0 8 . 2 8 0 . 0 9 0 . 0 0 1 7 
5 . 0 0 8 . 2 7 0 . 0 8 0 . 0 0 1 5 

1 0 . 0 0 8 . 2 6 0 . 0 7 0 . 0 0 1 3 
1 5 . 0 0 8 . 2 5 0 . 0 6 0 . 0 0 1 1 
2 0 . 0 0 8 . 2 5 0 . 0 6 0 . 0 0 1 1 
3 0 . 0 0 8 . 2 4 0 . 0 5 0 . 0 0 0 9 
6 0 . 0 0 8 . 2 4 0 . 0 5 0 . 0 0 0 9 

PERMEABILITY TEST-RAW DATA 

•i 



BOREHOLE NUMBER 1 7 8 
STANDPIPE STICKUP 1 . 0 0 
WL OF START 1 0 . 9 0 
A I R L I F T LEVEL 4 3 . 0 0 

DATE 2 7 / 0 3 / 9 1 
TIME ( s t a r t ) 8 : 0 0 a m 
TIME ( f i n i s h ) 1 0 : 0 0 a m 

TIME DEPTH TO EXCESS H / H o 
WATER DRAW-
LEVEL DOWN 

0 . 0 0 4 3 . 0 0 3 2 . 1 0 1 . 0 0 0 0 
0 . 5 0 1 3 . 1 0 2 . 2 0 0 . 0 6 8 5 
1 . 0 0 1 2 . 0 3 1 . 1 3 0 . 0 3 5 2 
2 . 0 0 1 1 . 6 8 0 . 7 8 0 . 0 2 4 3 
3 . 0 0 1 1 . 5 2 0 . 6 2 0 . 0 1 9 3 
4 . 0 0 1 1 . 3 9 0 . 4 9 0 . 0 1 5 3 
5 . 0 0 1 1 . 3 0 0 . 4 0 0 . 0 1 2 5 

1 0 . 0 0 1 1 . 2 6 0 . 3 6 0 . 0 1 1 2 
1 5 . 0 0 1 1 . 2 2 0 . 3 2 0 . 0 1 0 0 
2 0 . 0 0 1 1 . 2 0 0 . 3 0 0 . 0 0 9 3 
3 0 . 0 0 1 1 . 1 8 0 . 2 8 0 . 0 0 8 7 
4 0 . 0 0 1 1 . 1 6 0 . 2 6 0 . 0 0 8 1 
6 0 . 0 0 1 1 . 1 0 0 . 2 0 0 . 0 0 6 2 

1 2 0 . 0 0 1 1 . 0 7 0 . 1 7 0 . 0 0 5 3 

PERMEABILITY TEST - RAW DATA 



BOREHOLE NUMBER : 1 7 9 
STANDPIPE STICKUP : 1 . 0 0 
WL OF START : 7 . 8 6 
A I R L I F T LEVEL : 4 3 . 0 0 

DATE 
TIME ( s t a r t ) 
TIME ( f i n i s h ) 

2 7 / 0 3 / 9 1 
1 : 3 0 p m 
2 : 3 0 p m 

TIME DEPTH TO 
WATER 
LEVEL 

0 . 0 0 4 2 . 0 0 
0 . 50 1 5 . 0 1 
1 . 0 0 1 3 . 4 8 
2 . 0 0 1 1 . 8 9 
3 . 0 0 1 0 . 4 0 
4 . 0 0 9 . 6 2 
5 . 0 0 8 . 9 7 

1 0 . 0 0 8 . 5 1 
1 5 . 0 0 8 . 38 
2 0 . 0 0 8 . 2 9 
2 5 . 0 0 8 . 2 6 
3 0 . 0 0 8 . 2 3 
4 0 . 0 0 8 . 2 1 
6 0 . 0 0 8 . 1 8 

EXCESS H / H o 
DRAW-
DOWN 

3 4 . 1 4 
7 . 1 5 
5 . 6 2 
4 . 0 3 
2 . 5 4 
1 . 7 6 
1.11 
0 . 6 5 
0 . 5 2 
0 . 4 3 
0 . 4 0 

. 0 . 3 7 
0 . 3 5 
0 . 3 2 

1 . 0 0 0 0 

0 . 2 0 9 4 
0 . 1 6 4 6 
0 . 1 1 8 0 
0 . 0 7 4 4 
0 . 0 5 1 6 
0 . 0 3 2 5 
0 . 0 1 9 0 
0 . 0 1 5 2 
0 . 0 1 2 6 
0 . 0 1 1 7 
0.0108 
0 . 0 1 0 3 
0 . 0 0 9 4 

PERMEABILITY TEST - RAW DATA 



APPENDIX C 

POINT LOAD STRENGTH TESTS AND 
SONIC LOG STRENGTH CORRELATION 



C-1 

1.0 POINT LOAD STRENGTH TESTS 

Representative samples of the rock materials from boreholes 128, 161, 176 and 206 were 

tested using a Point Load Test frame, belonging to the Joint Coal Board. A total of 35 

tests were performed on 14 samples according to the ISRM, Suggested Method for 

Determining Point Load Strength (ISRM, 1985). An explanatory sheet is included with this 

Appendix. 

Point Load Tensile strength is obtained by loading core samples either diametrically or 

axially between two steel points. The average point load tensile strength across the plane 

of loading is then given by the load at failure divided by the square of the diameter of the 

sample. This tensile strength is then corrected to equivalent tensile strength measured over 

50mm diameter core (Is(50)). 

The ten (10) test sheets which follow show details of each of the tests performed. Details 

of calibration of test frame are also included. 

Table CI summarizes the results of the tests. 
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2.0 CORRELATION OF SONIC VELOCITY WITH ROCK STRENGTH 

C-2 

Downhole sonic velocity logging was performed in each of the cored holes. The velocity 

of sound in rock is dependent on many and varied characteristics which include: 

rock substance strength 
rock type (mineralogy/texture/etc) 
in-situ stress state 
moisture content 
weathering 

degree of fracturing etc. 

A general and approximate relationship between sonic log transit time (t - in microseconds 

per foot) and Unconfined Compressive Strength ( UCS - in MPa) is given by McNally, 

1987, p55 as: 

UCS = lOOOe00035 0 (MPa) 

This relationship has been plotted relative to strength data measured during the present 

investigation on Figure CI. 

For a number of reasons great care should be taken if any attempt is made to use this 

relationship to interpret rock strengths from downhole sonic logs: 

• there are only a small number of strength values measured. 

• the strength values show a wide scatter when plotted against transit time. 

the relationship between Point Load Strength (Is(50)) and Unconfined Compressive 

Strength ( q j has not been established for this site. 

the "noisy" nature of the sonic logs makes it difficult to relate reliable values of 

transit time to corresponding rock strength measurements. 
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C-3 

A useful relationship will probably be able to be developed in the future, provided the 

following considerations are taken into account during further work. A significant number 

of additional strength tests should be done and should include enough Unconfined 

Compressive Strength (UCS) tests to establish the relationship to Point Load Tests. 

Sufficient strength tests of both types should be carried out for each of the major rock 

types on the site to allow reliable individual correlations to be calculated. 
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C-4 

TABLE CI 

Summary of Point Load Results 

Hole Sample Rock Interval1 Test? V Is(30) Sample Condition 
Number Depth Type Type MPa 

(m) (A/D) 

128 29.1 sandstone M A 0.32 No drying. 
29.1 sandstone M D 0.19 No drying. 
30.2 sandstone M D 0.27 Not wrapped 24 hours. 
30.2 sandstone M A 0.34 Not wrapped 24 hours. 
30.2 sandstone M D 0.24 Not wrapped 24 hours. 
30.2 sandstone M A 0.35 Not wrapped 24 hours. 
39.2 mudstone L D 0.29 No drying. 
39.2 mudstone L D 0.33 No drying. 
39.25 mudstone L A 0.43 No drying. 
39.3 mudstone L A 0.45 No drying. 

161 47.2 siltstone B D 0.47 No drying, 1 week wrapped. 
47.2 siltstone B D 0.38 No drying, 1 week wrapped. 
47.2 siltstone B A 0.36 No drying, 1 week wrapped. 
47.2 siltstone B A 0.42 No drying, 1 week wrapped. 

176 14.3 sandstone M D 0.50 No drying, 1 week wrapped. 
14.3 sandstone M D 0.59 No drying, 1 week wrapped. 
14.3 sandstone M A 0.57 No drying, 1 week wrapped. 
15.7 sandstone M D 0.45 No drying, 1 week wrapped 
16.5 sandstone M D 0.99 One week drying in box.3 

16.5 sandstone M A 0.89 One week drying in box.3 

26.8 mudstone L D 0.45 No drying, 1 week wrapped. 
26.8 mudstone L A 0.42 No drying, 1 week wrapped. 
31.8 mudstone L D 0.61 No drying, 1 week wrapped. 
31.8 mudstone L A 0.97 No drying, 1 week wrapped. 

206 33.5 mudstone L D 0.45 No drying, 3 days wrapped. 
33.5 mudstone L A 0.48 No drying, 3 days wrapped. 
32.83 siltstone L A 1.01 3 days drying in box.3 

38.2 mudstone L D 0.70 No drying, 3 days wrapped. 
38.2 mudstone L A 0.64 No drying, 3 days wrapped. 
40.2 siltstone L A 1.23 No drying, 3 days wrapped. 
40.2 sandstone L D 1.56 No drying, 3 days wrapped. 
40.2 sandstone L D >1.9 No drying, 3 days wrapped. 
40.2 sandstone L D 1.38 No drying, 3 days wrapped. 
45.4 sandstone L D 0.90 No drying, 3 days wrapped. 
45.4 sandstone L A 0.98 No drying, 3 days wrapped. 

NOTES: 1. Stratigraphic interval the sample comes from 
M = interburden between MLD and AUL 
L = interburden between LLD and MLD 
B = interburden between BT and LLD 

2. Type of test. A = axially loaded, D = diametrally loaded 
3. Samples with significant history of moisture loss showed marked apparent 

increase in strength 
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POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

C L I E N T H V C C . T E S T L O C A L I T Y = P f t l L t S I T E . O A T E • 6 / 

P R O J E C T • M T (9IA)£AJ T E S T M A C H I N E =CSIgo IHQOgi P2° ) - T E S T E D BY S<A/ 

L O C A T I O N • B H l a . - a DATE C A L I B R A T E D I S M / I / C H E C K E D BY • 

JOB NO. - T I I I T 

S H E E T • _ _ ! _ of _ ! _ £ . _ 

S A M P L E ID ond LOCATION BH 12. 

3 = 5 - 2 A* 

£>M 1 2 . -S BH B H I 2 S 

' S A M P L E DESCR IPT ION 
(NOTE P L A N E S OF 

W E A K N E S S ) 

M U b S T & M 6 , 

J O j U 

M L ^ / U j t M - f t y i o f t ^ 

MOISTURE/STORAGE HISTORY R ? E S H hfiios* f / Z e s b i p/z.o*u F / z £ S H r z o s * F/CorlA 

D I A M E T E R 1 W, (mm) • O S 2 • o S 8 - o 
D I A M E T E R 2 W2 (mm) . o . o S S ' . o • O 
AVE. D IAMETER 

r w, • W 2 W (mm) S g 5 £ 
PLATEN SEPARATION 0(mm) 3 7 <2 
LENGTH /01AM. RATIO 
0-3. < D / w < 10 • 1 .0 • • l . o O - O • ^ 

EQUIVALENT DIAM. 
De (mm) o s g . o S 2 • 3. De » J I2732(WXD) De (mm) o s g . o S 2 • 3. 

FA ILURE LOAD 
(or GAUGE PRESSURE) kN(kPo) l . O . 1 , - f 1 , 1 

CORRECTED LOAD P(kN) 
O - ^ l I . 0 2 /. / S o - ° > 7 

UN-CORRECTED R L 
STRENGTH INDEX 
U .= ('/'De2 ' * 1000 

ls (MPa) 
o ^ - j 2 £ . 4 7 

S IZE CORR. FACTOR 
c - (De / iO-45 F - ( / 5 0 ) F !. O "7 I . O . I 1 . 0 2 

POINT LOAD STRENGTH 
( S I Z E C O R R E C T E D ! 

l s ( 5 0 ) = Is x F 
, S(SOI 
(MPa) O ' Z ^ 0 - 3 3 

A P P R 0 X . EOUIV. U.C.S. 

Ou a 24 x ls ( 3 0 1 

Qu(MPo) 
(seeNole 2) 

1 . 0 " 7 . ZO-3 / o , <S 

TEST T Y P E , SKETCH AND 
NOTES 

A = AXIAL SAMPLE TEST 

D = DIAMETRAL S A M P L E 
T E S T 

B = BLOCK SAMPLE TEST 

1 = IRREGULAR LUMP TEST 

l > 

fyrfU^clC c t d . as^ 

c k a s ^ - yjrtx.L-tu.rc. 

D 

# 
ft 

F r t L c J u r c d i ^ o 

1 p i - e c - ^ s 

t • 

N O T E S ' 1. T e s t i n g in occordonce w i t h ISRM Point Load Tes t M e t h o d - s e e E x p l a n a t o r y S h e e t 3 . 

2 . Volue for U C S is a p p r o x i m a t e only. Conversion ( rom l s ( 5 0 | to Ou is only a c c u r a t e if 
extensively ca l i b r a t ed for s p e c i f i c s i t e m a t e r i a l s . 

MF 195 



CLIENT 

PROJECT 

POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

Hvcc. 

JOB NO. b M £ •7/QI 

SHEET 2- O, I O 

TEST LOCALITY • M l DATE 

M r OUJ&A/ coA-L TEST MACHINE MoOgc • TESTED BY • S M 

LOCATION • B>H I2.<g DATE CALIBRATED • IS A M l CHECKED BY • 

S A M P L E ID and LOCATION • "E>H E H I 2 J S 
A* 

"B>HI2<g 

2 o . 2 

T i H 1 2 ? 

3 o , 2L ^ 

S A M P L E DESCR IPT ION 
(NOTE P L A N E S OF 

W E A K N E S S ) 

S ^ D S T D A J C 
t 

I X . 

J j y ^ c C ! (••• e j j j . j - ^ 

v./ 

J U h i t y f c J i 

MOISTURE/STORAGE HISTORY !'LAsr?-:c l A j f & a z - O 

5=0A M fi^s 
PLAS-nc 

f b s i Z ^ -rtrzs 

/A/ Cofi€ t i o x o / ^ f -

p4-V- / W R PPBL 

D I A M E T E R 1 W, (mm) rs i. O ^ . O 

D I A M E T E R 2 W2 (mm) -j . " J S ^ . o a 
AVE. D I A M E T E R 

w . w , • W 2 W (mm) 
S ° ) . o S ^ . o 

PLATEN SEPARATION D(mm) S 0 ) - O 
LENGTH /DIAM. RATIO 
0-3 < D / w < 10 

D/w 
O ' l 1 ! , O 1 . Q o -

EQUIVALENT DIAM. 
De = 7 12732(WxD) 

De (mm) 
S 6 - 2 . S 7 . S 

FA I LURE LOAD 
(or GAUGE PRESSURE) 

KN(kPa) u 0 - s O ^ S i . z s 

CORRECTED LOAD P(kN) 0 , ( ^ 1 0 > Z g 

UN-CORRECTED R L . 
S T R E N G T H INDEX 
l s = ( ^ D e 2 ) * ' 000 

ls(MPo) O - 3- ! o , i % O - Z S 

S I Z E CORR. FACTOR 
c - /De / ,0-45 F - ( /50> F ' • O S . ' . o g l . O g l < o &> 

POINT LOAD STRENGTH 
(SIZE CORRECTED) 

! S (501 = l s » F 

'S(50l 
(MPa) 0 - 3 2 0 - 2 . 1 a 

APPROX. EOUIV. U.C.S. 
Ou ^ 24 x ls ( 5 0 | 

Ou (MPa) 
(see Note 21 / / 

s r . 2 

TEST T Y P E , SKETCH AND 
NOTES 

A = AX IAL SAMPLE TEST 

D = D IAMETRAL S A M P L E 
T E S T 

B = 8L0CK SAMPLE TEST 

1 = I RREGULAR LUMP TEST 

A 

i 1 

t 

• i 

PI) E5 
i o S 

i 
TSP 

TEST T Y P E , SKETCH AND 
NOTES 

A = AX IAL SAMPLE TEST 

D = D IAMETRAL S A M P L E 
T E S T 

B = 8L0CK SAMPLE TEST 

1 = I RREGULAR LUMP TEST 

A 

i 1 

t 

A E5 
i o S f 

NOTES' 1. Testing in accordance with ISRM Point Load Test Method-see Explanatory Sheet 3. 
2. Volue for UCS is approximate only. Conversion Irom ls (S0 , to Ou is only accurate if 

extensively calibrated for specific site moterials. 
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CLIENT 

JOB NO • W E 

SHEET • n ( I O POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

H / d C - TEST LOCALITY :
 •fiPT PZlLL £ PTE. DATE • (?l3>l°l\ 

PROJECT • M r OOJ<£A/ r o b L TEST MACHINE -CC(ZO MOOet. fe^ - TESTED BY • S ( A / 

LOCATION % H C2_g DATE CALIBRATED i S / ^ / ^ i CHECKED BY 

S A M P L E ID and LOCATION BH 12.2T 'BH 1*2. 

S A M P L E D E S C R I P T I O N 
(NOTE P L A N E S OF 

W E A K N E S S ) 

^ K N ^ S T O N E 

MOISTURE/STORAGE HISTORY 
I f J CO/l£. 6 o x OnG. 

M J t . M M • 

D IAMETER 1 W, (mm) 

D I A M E T E R 2 W 2 (mm) 

AVE. D I A M E T E R 
... Wi 1- W 2 

w= 2 
W (mm) 5 

PLATEN SEPARATION D(rrim) < 4 % 

LENGTH /DIAM. RATIO 
0-3 < D / w < l-O 

D/w I . o 0 . 8 1 

EQUIVALENT DIAM. 
D e = J l-2732(WxD) De (mm) S ^ . o 6 o - o 

FA ILURE LOAD 
(or GAUGE PRESSURE) 

kN(kPo) 

CORRECTED LOAD P (kN) o . h i s 

UN-CORRECTED R L . 
STRENGTH INDEX 
l s = ( ^ D e 2 ' » ' 0 0 ° 

ls (MPa) 0 - 2 3 0 - 3 - 2 -

S IZE CORR. FACTOR 
F = ( D e / 5 0 ) ° « 5 F I 1 , 0 ° ) 

POINT LOAD STRENGTH 
(SIZE CORRECTED! 

l s ( 5 0 , = Is x F 
'S(50l 
(MPa) 0 - 3 . 5 

APPROX. EOUIV. U.C.S. 

Ou c , 2 4 x l s ( 5 0 l 

Qu (MPa) 
(see Note 2 

TEST T Y P E , SKETCH AND 
NOTES 

A = AXIAL SAMPLE TEST 

D = DIAMETRAL S A M P L E 
T E S T 

8 = BLOCK SAMPLE TEST 

I = IRREGULAR LUMP TEST 

r > 

0 3 

f \ 

1 . 

t 

NOTES' I. Testing in occordonce with ISRM Point Lood Test Method-see Explanatory Sheet 3. 
2. Value tor UCS is approximate only. Conversion f rom l s ( 5 0 , to Ou is only accurate if 

extensively calibrated for spec i f i c s i te ma te r i a l s . 
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POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

C L I E N T = HVCC T E S T L O C A L I T Y • CO<Z£ S H E O D A T E • |S ) ° ) | 
P R O J E C T • Air Ou}€dsj / W / L T E S T M A C H I N E = £SlgjQ t A o o e L F S ^ T E S T E D BY • S k ) l u i A 

L O C A T I O N • B o r e h o l e 161 DATE C A L I B R A T E D • / |, C H E C K E D BY • 

.... 

SAMPLE ID and LOCATION B.H l & l 
MJL slzj-t M.. £tL.ft 

SAMPLE DESCRIPTION 
(NOTE PLANES OF 

WEAKNESS) 

Liei U.f o.rc^ 
Ki v [ i 

cJfafO'-. Zislh^slJL. 
Prc-y-^ . 

Mjl A / t M*. Jcli s & t 

MOISTURE/STORAGE HISTORY Pl-*i>Tl C UJ£fi-PP&£> 
ro/Z oi^C. iAj(L<£- < Mr-fa sZoft 

DIAMETER 1 W, (mm) Go-s 6 0 S 6o-S 6 0 • s 

DIAMETER 2 W2 (mm) 6 0 . 5 60 - S G o ' S 6 0 . ^ 
AVE. DIAMETER 

Wi • W 2 W (mm) 60-s £ 0 

PLATEN SEPARATION D(mm) Go s s 
LENGTH/DIAM. RATIO 

0-3 < ° / w < 1 0 ° / w l o ho 0 - 7 6 

EQUIVALENT DIAM. 
De = J l -2732(WxD) De (mm) 60. S 

FAILURE LOAD 
(or GAUGE PRESSURE) 

kN(kPa) 2 . 1 M P c l I.G PCL 1 . 4 K l P c u /'. 6 M f o 

CORRECTED LOAD P(kN) / . S 7 kzN 1-2.1 l.l S & A J 1 . 2 7 feM 

UN-CORRECTED P L . 
STRENGTH INDEX 
ls = ( ' / 'De 2 ' « ' 0 0 0 

Is (MPa) 13> o-Z 5 0 3 S 

SIZE CORR. FACTOR 
F = ( 0 e / 5 O ) ° « s F UO°i 1 . 0 9 1-0% I - 0 & 

POINT LOAD STRENGTH 
(SIZE CORRECTED) 

l s ( 5 0 , = IS x F 
, S<30) 
(MPa) 0,4'7 0 - 3 S 0 . 3 6 0.^2. 

APPROX. EOUIV. U.C.S. 

Ou c 2 4 x ls ( 5 0 | 

Ou (MPo) 
(see Note 21 1 1 . 2 . < H % - G 1 0 , 0 

TEST TYPE, SKETCH AND 
NOTES 

A = AXIAL SAMPLE TEST 

D = DIAMETRAL SAMPLE 
TEST 

B « 8L0CK SAMPLE TEST 

1 = IRREGULAR LUMP TEST 

~ D X> 

rr&c^urc UJCla 

alow bedeb^ 
cueOuJc 3 0 " 

y^AA M>re*.aoJ, 

ft 1 1 

r r 
• 

TEST TYPE, SKETCH AND 
NOTES 

A = AXIAL SAMPLE TEST 

D = DIAMETRAL SAMPLE 
TEST 

B « 8L0CK SAMPLE TEST 

1 = IRREGULAR LUMP TEST 

~ D X> 

rr&c^urc UJCla 

alow bedeb^ 
cueOuJc 3 0 " 

y^AA M>re*.aoJ, 

CD O 
IN r»g.ee 

N O T E S ' 1. Test ing in accordance with ISRM Point Load Test M e t h o d - s e e Explanatory Shee t 3 . 

2 . Value (or U C S is approximate only. Conversion f rom l s ( S 0 ) to Ou is only accura te if 
extensively ca l i b r a t ed for specif ic si te m a t e r i a l s . 
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POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

C L I E N T • H V C C T E S T L O C A L I T Y • COIZ^ SH<£b D A T E • 2 . 4 ( 3 / ^ ) 1 

P R O J E C T • Mr OuJEW CoA±. T E S T M A C H I N E •WRa /MOQSL P ^ - T E S T E D BY • S i o 

L O C A T I O N • B o f t E M O L £ - / 7 6 DATE C A L I B R A T E D ( S f a / 3 / C H E C K E D BY • 

J O B N O . . D M & 7 H I 

SHEET • S , Q 

SAMPLE ID ond LOCATION "BH \lb 
H - 2 1 ft, 

BH 114 ! I t 
14.2 .1™-J* W ^ S w 

n t 
I S - f e l fe 1S• 77rv\ 

SAMPLE DESCRIPTION 
(NOTE PLANES OF 

WEAKNESS) 

kflaU.•Cw t/jtaJ*-
0 c; / • 

tjrcCos^td ! / . ^ ' u c 

L\c\L& ^(Qujv^^ 
IAI^UM w t a H v -

^ r a j L ' u d ! yCbttu-c 

S f l ^ b S T T w e . 

MOISTURE /STORAGE HISTORY PLASTIC UORAM-teti 
«=<?/? [jje-t-K. J^tl JjJ-l M JMt S e ^ /e / f c . 

DIAMETER 1 W, (mm) £ o S Go-s (oo • s 6 o • s 

DIAMETER 2 W2 (mm) £o - s 6 0 6 o « s 6 0 •• s 
AVE. DIAMETER 

W
 W l * W 2 W (mm) 6 o « S 

PLATEN SEPARATION D(mm) 6o- s . Go -S 3 9 6o-s, 
LENGTH / DIAM. RATIO 

0-3 < D / w < 1-0 l.o . l . o 0-^S 1 . o -

EQUIVALENT DIAM. 
De (mm) ioO-S ( S o • s 5 - - S De = J l *2732(WxD) 
De (mm) ioO-S ( S o • s 5 - - S 

FAILURE LOAD 
(or GAUGE PRESSURE) 

kN(kPo) 2:Z n P ^ L Z . 8 M ^ v 2 . 2 

CORRECTED LOAD P(kN) 1 . 6 ^ k.N 2 . o o 4 A / 1 . 6 3 

UN-CORRECTED P. L. 
STRENGTH INDEX 
ls = ( ' / 'De2 ) x 1000 

ls (MPa) O.^G . O S S 0 - S 4 

SIZE CORR. FACTOR 
c - (De / ,0-45 
F - ( / 5 0 ) 

F 1 -0°j I . o ° ) 1 . o ^ 

POINT LOAO STRENGTH 
(SIZE CORRECTEOI 
l s ( s o l = Is x F 

,S(SOI 
(MPa) 0 - S o O-SV o-Sl 

APPROX. EOUIV. U.C.S. 
Qu 24 x ls ( 5 0 I 

Qu (MPa) 
(see Note 2) 1 2 , 1 K.-Z 1 2 - 6 • l o . g 

TEST TYPE, SKETCH AND 
NOTES 

A = AXIAL SAMPLE TEST 

D « DIAMETRAL SAMPLE 
TEST 

B = BLOCK SAMPLE TEST 

1 = IRREGULAR LUMP TEST 

"D 

A 1 

ftPPKo* ZO° -TO 

" D 

0 

D 

NOTES 1 1. Testing in occordonce with ISRM Point Lood Test M e t h o d - s e e Explanatory Shee t 3. 

2 . Value (or UCS is approximate only. Conversion f rom I s ( 5 0 , to Ou is only accura te if 
extensively cal ibra ted for speci f ic s i te ma t e r i a l s . 
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POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

CLIENT - HVCC, TEST LOCALITY • S H £ b OATE 

PROJECT • Mr Quog^ CoficU TEST MACHINE •• CSl.tZo moOgL F ^ - TESTED BY ' 

LOCATION • "B.H \ 1 L DATE CALIBRATED • ' S / 4 / ) CHECKED BY • 

JOB NO . S M C - 7 / ° ) I 

SHEET ' 6 nf 1 Q 

• 2 - i / 

c" i- r / / 

S A M P L E ID and LOCATION S H \ i k 

-hi l(, - G o r * . 

R W B H n b E H 1 1 4 
£ 6 - T o 

S A M P L E DESCRIPTION 
(NOTE P L A N E S OF 

W E A K N E S S ) 

L i ^ k L b r t x ^ j s ) ( 

m e d x u s ^ c-.rai^jid 

A H V O•, c 1 ? - • ^ • y 

l/J 

j e t . 

( j & h f &rOs\C,i\'hj 
V J 

N- U' J 
food*, c u - -

MOISTURE/STORAGE HISTORY c *- cA. rw i t\ 

o"</£f 0.-JL I'jet-k-*1- SCL l-e-i^r -A><" .•Ji.C-i-i.. 

DIAMETER 1 W, (mm) • G o . s G o - s 6 O - S 
0 

S 
D IAMETER 2 W2 (mm) 

G O ' S foo • S • i o • r 6 0 • s 
AVE. D IAMETER 

w = w, - W2 W (mm) 
G o s b o - 3 o • -3 

PLATEN SEPARATION D(mm) S S I 

LENGTH / DIAM. RATIO 
0-3 < ° / w < 10 

D/w 1 , 0 O . Z i o l - O 0 . q<4 

EQUIVALENT DIAM. 
De = J l-2732(WxD) De (mm) 

6 o - S O ^ £ • 6 o • S /' / . T5 

O 
FAILURE LOAD 
(or GAUGE PRESSURE) 

kN(kPo) S . O 

CORRECTED LOAD P(kN) 1 • S 1 I . & 3 
UN-CORRECTED P L . 
STRENGTH INDEX 
ls = ('/'De2 ' » '000 

ls(MPo) 
0 ^ I J - l o " 2 7 

S IZE CORR. FACTOR 
c . <De / ,0-45 F - ( / 5 0 ) F 1 >0 : . : . ' • 0 ! , M 

POINT LOAD STRENGTH 
(SIZE CORRECTED) 

l s ( 5 0 l = Is x F 
| S(50I 
(MPa) 0 . s ^ £) • S 0 . - 3 2 . 

APPROX. EOUIV. U.C.S. 

O u ^ 2 4 x I S ( 5 0 | 

Qu (MPa) 
(see Note 2) I O . S > 0 , 1 

TEST TYPE , SKETCH AND 
NOTES 

A = AXIAL SAMPLE TEST 

0 = DIAMETRAL SAMPLE 

T E S T 

8 » BLOCK SAMPLE TEST 

1 = IRREGULAR LUMP TEST 

D 

\ 

t ; \ 

A 

vV 
h 

CD 
NOTES' 1. Testing in occordonce with ISRM Point Lood Test Method-see Exploratory Sheet 3. 

2 . Value tor UCS is approximate only. Conversion f rom l s ( S 0 | lo Ou is only accura te if 
extensively calibrated for s p e c i f i c s i te m a t e r i a l s . 
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POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

CLIENT •• H V d C - T E S T L O C A L I T Y • C O Q B S D A T E • 

P R O J E C T « M t QiaJSW 6 0 / V L - T E S T M A C H I N E ° ?£=) • T E S T E D BY . S K j / ^ M . 

L O C A T I O N • DATE C A L I B R A T E D - / S / 4 / 9 1 C H E C K E D BY 

JOB NO. . I h l 

S H E E T ' 7 nl 1 0 

S A M P L E ID ond LOCATION B H I T G 
3 l - 7 o 

B H 
2 I - 7 0 - 21 

B>H 2 _ O 6 
Z l - 4 S - h > 2 2 - 1 o « 

" B H 

S A M P L E DESCRIPTION 
(NOTE P LANES OF 

W E A K N E S S ) 

L ' A M 4r€M -sil-k. 

ftwuiQToinjL. . 

S I : 

F r o o - W . 

/ & L / j ^ j t 

F r e - s U . • 

M t , A t s f t 

MOISTURE/STORAGE HISTORY PlpjSh'c. U j r O - p a s d 
• b r OAje. t / j e X ' f e - • 

Hl£LacX<- u j r t x p p t d 
J o * ^ r e t ri&tM s • 6 0 L M j - t 

DIAMETER 1 W, (mm) 
6 0 S D O -

' , 0 

6 o - < , 

DIAMETER 2 W2 (mm) S o ' S S o - S 
AVE. DIAMETER 

w W, • W 2 W (mm) 
C o s Q o - S . 

PLATEN SEPARATION D(mm) 6 o s £ o . S & s 

LENGTH/DIAM. RATIO 
0-3 < ° / w < 10 

D / w 
l . o o - 7 i l . o 1 . 0 7 

EOUIVALENT DIAM. 
De = J l-2732(WxD) De (mm) 

6 o - 5 S 7 . & • S 7 0 ' S 

FAILURE LOAD . 
(or GAUGE PRESSURE) 

kN(kPa) 
4 ' S ' 2 . o 

CORRECTED LOAD P(kN) 2 . 1 - s i 2 . 0 6 

UN-CORRECTED RL . 
STRENGTH INDEX 
l s = < P / Q t

z ) x 1 0 0 0 
ls(MPa) 

O ' S G 0 - 9 ) 0 . 4 / , ' . 

S IZE CORR. FACTOR 
F = ( D e / 5 0 ) ° « . F | . o 7 ! . O M l 

POINT LOAD STRENGTH 
(SIZE CORRECTEO) 

l s ( 5 0 l = Is x F 
, S (50 I 
(MPo) 1 0 < ° ) 7 0 . 4 5 0 . 4 g 

APPROX. EOUIV. U.C.S. 

Ou ^ 24 x Is, S 0 | 

Ou (MPo) 
(see Note 2 ) 

2 2 - 3 ! O > 8 M ' S ' 
TEST TYPE , SKETCH AND 

NOTES 

A = AXIAL SAMPLE TEST 

D = OIAMETRAL SAMPLE 
T E S T 

B * BLOCK SAMPLE TEST 

1 = IRREGULAR LUMP TEST CD 
& 

N O T E S ' 1. Tes t ing in occordonce w i t h ISRM Point Lood Tes t M e t h o d - s e e Exp lana to ry S h e e t 3 . 

2 . Value for UCS is a p p r o x i m a t e only. Convers ion f r o m i s ( 5 0 ) to Ou is only a c c u r a t e if 
extensively ca l ib ra ted for s p e c i f i c s i t e m o t e r i a l s . 
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POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

C L I E N T - - H V C C - J E S T L O C A L I T Y • S H £ t > OATE • i 

P R O J E C T • F ^ R QCAJ&A/ C Q P f L T E S T M A C H I N E > C £ « l O MoOeL_ • T E S T E D BY • S ^ / l - M 

L O C A T I O N • B H ? o 4 DATE C A L I B R A T E D • i S M / O ) ) C H E C K E D BY • 

JOB NO. • 7 / « > | 

SHEET ' & nf 1 0 

S A M P L E ID and LOCATION BH Z.O(? BH 2-OG 
<0 • B -fo 

S A M P L E DESCRIPT ION 
(NOTE P L A N E S OF 

W E A K N E S S ) 

fi' ^ ^CcjCJ 

hyUrCjrOt ^'nji 
{JrOjtMd 

/loft-

MOISTURE/STORAGE HISTORY fieri- LAr<x_ppzci t S iciuKon^-1' dnjto 
P k^nc wco 
-for -fUr-c C.' fifl.o.r. Jl^ft Jjlsft 

DIAMETER 1 W, (mm) J • 0 U 
D O . <> Go . s 6o- <, 

DIAMETER 2 W2 (mm) Go • s Go - s 6o - s 
AVE. D IAMETER 

w w, • W 2 W (mm) G o S 6o -S 6 0 . s 

PLATEN SEPARATION D(mm) S(o 
LENGTH / DIAM. RATIO 
0-3 < ° / w < 1 0 

0/w 0^3 l.o • 1 . 0 l.o 
EQUIVALENT DIAM. 
De = J l-2732(WxO) De (mm) 6o -S bo >S 
FAILURE LOAD 
(or GAUGE PRESSURE) 

kN(kPa) Z'2 > ' 0 . 0 7 . Z 
CORRECTED LOAD P(kN) 2-Zlo S"<ZS 4 . 
UN-CORRECTED P L. 
STRENGTH INDEX 
l s = <^De2 ' » '000 

ls(MPa) O'°)o M 3 > / • 7 3 1' 2 7 
S IZE CORR. FACTOR 

F=( 0 e / 5 0 )0-« 3 F 1.13 l . o ^ l . o ^ I.O^I ' 
POINT LOAO STRENGTH 

(SIZE CORRECTED) 

l s ( 5 0 , « Is x F 
| S (50I 
(MPa) • I<o I . I .SG 7 1 . 8 S 

APPROX. EOUIV. U.C.S. 
O u a 2 4 i l s | S 0 | 

Qu (MPa) 
(see Nole 21 24>3 3 7 ' 5 i 3 3 > Z 

TEST TYPE , SKETCH AND 
NOTES 

A = AXIAL SAMPLE TEST 

D = DIAMETRAL SAMPLE 
T E S T 

B » BLOCK SAMPLE TEST 

1 « IRREGULAR LUMP TEST 

k 

\ 

\\ 
/? i 

i 

/ 

t ) 

f-

£ 

V v 

NOTES 1 1. Test ing in accordance with ISRM Point Lood Test M e t h o d - s e e Explanatory Sheet 3. 

2 . Value tor UCS is approximate only. Conversion f rom I s ^ , to Ou is only accura te if 
extensively calibrated for specif ic site mater ia ls . 
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POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

C L I E N T ; HVCC T E S T L O C A L I T Y • S><ri&> D A T E 

P R O J E C T
 ; Mr OuJ&N f o A L - T E S T M A C H I N E C S ' l o Motel P & T E S T E D BY • S f O ( v \ 

L O C A T I O N • S H 2 - O g DATE C A L I B R A T E D • J S / 4 / ^ I C H E C K E D BY « 

S A M P L E ID and LOCATION S H 2-OC, 

j L U L - J j U t 

E H 2 O b 

3Z-I2 - 3 f 

S A M P L E DESCR IPT ION 
(NOTE P L A N E S OF 

W E A K N E S S ) 

L i ' C ) ^ grtOj I 

/jl*JL C y O s l ^ d f 

I 

L j o y j r ^ 

t 

MOISTURE/STORAGE HISTORY P l a s h c uj/WPGo 
ftv? 3 D / W S ACL- s l e j 1 -

DIAMETER 1 W, (mm) 6 o S G o • $ fao - - s 5 0 • s 

DIAMETER 2 W2 (mm) 
G o - S G o - ^ 

AVE. D IAMETER 
Wi * W 2 w = 2 

W (mm) 
G o • S G o - S 6 0 s 

PLATEN SEPARATION D(mm) 6 0 - S - s S 3 
LENGTH/DIAM. RATIO 
0-3 < ° / w < 10 

D / w l . o O - G ^ i !• 0 o . 

EQUIVALENT DIAM. 
De = 7 1 -27 32 (W * 0) De (mm) G o - s G o - s 6 3 • . 

FAILURE LOAD 
(or GAUGE PRESSURE) kN(kPa) 

A - 2 . 

CORRECTED LOAD P(kN) 2 3 6 2 . - 3 6 
UN-CORRECTED R L . 
STRENGTH INDEX 
ls = t ^ O e 2 ' » "000 

ls (MPa) 0 - S 2 . 0 . ( H o . s s 

S IZE CORR. FACTOR 
c - (De , ,o-43 
F - ( / 5 0 ) 

F 1. O c i 1 / • / z 
POINT LOAO STRENGTH 

(SIZE CORRECTEO I 
ls ( 5 0 1 = Is * F 

,S<301 
(MPa) • 0 . ^ 0 0 . 7 O 

APPROX. EOUIV. U.C.S. 

Ou'fl. 24 x ls ( 50 , 
Qu (MPa) 
(see Note 2) 2 1 . G 2 Z - G / s . s 

TEST TYPE , SKETCH ANO 
NOTES 

A = AXIAL SAMPLE TEST 

0 = OIAMETRAL S A M P L E 

T E S T 

B •BLOCK SAMPLE TEST 

1 = IRREGULAR LUMP TEST 

b A 

N O T E S ' 1. T e s t i n g in a c c o r d a n c e w i t h ISRM P o i n t L o a d T e s t M e t h o d - s e e E x p l a n a t o r y S h e e t 3 . 

2 . Va lue (or U C S is a p p r o x i m a t e only. Conver s ion f r o m l s ( s o ) to Ou is only a c c u r a t e if 
ex tens ive ly c a l i b r a t e d for s p e c i f i c s i t e m a t e r i a l s . 
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POINT LOAD STRENGTH TEST 
DEPARTMENT OF MINES AND ENERGY - SOUTH AUSTRALIA 

C L I E N T - H V C C . T E S T L O C A L I T Y = C O R £ S H & f r D A T E • 

P R O J E C T O u J £ N fafirL T E S T M A C H I N E : C<; /go M o t e - u T E S T E D BY • S ^ / l M 

L O C A T I O N - B H 2 . Q 4 DATE C A L I B R A T E D \ < ~ > H ! 9 \ C H E C K E D BY • 

JOB NO. • D ^ E 7 / ° l i 

SHEET • I P «f I Q 

S A M P L E ID and LOCATION BH Z O G 
tb^O-^ 

S A M P L E DESCR IPT ION 
(NOTE P L A N E S OF 

W E A K N E S S ) 

L\0,L.i CjfOQ , 

J i a ^ d S ^ o v j i . 

MOISTURE/STORAGE HISTORY PLAZ^iC uj/iAPftb 
co<Z' Z HANS 

D I A M E T E R 1 W, (mm) 
6-O'S 

D I A M E T E R 2 W 2 (mm) 
AVE. D IAMETER 

... w , •<• W2 w= 2 
W (mm) 6 0 

PLATEN SEPARATION D(mm) 3 Q 
LENGTH/DIAM. RATIO 
0-3 < D / w < 10 

D/w 0. GO 
EQUIVALENT DIAM. 

De (mm) D e = J l-2732(WxD) De (mm) 

FA ILURE LOAD 
(or GAUGE PRESSURE) 

KN(kPa) S .0 
CORRECTED LOAD P(kN) 

UN-CORRECTED P L . 
S T R E N G T H INDEX 
l s = t ^ D e 2 ' « '000 

ls (MPa) 1 • 2 o 
S I Z E CORR. FACTOR 

c - (De / iO-«5 F - ( / 5 0 ) F l.oz 
POINT LOAO STRENGTH 

(SIZE CORRECTED) 

l s ( 5 0 1 = Is x F 
| S ( 5 0 I 

(MPa) 1 - 2 3 
• 

APPROX. EOUIV. U.C.S. 

Ou fi. 24 x ls ( 9 0 l 

Ou(MPd) 
(see Noie2) 

TEST T Y P E , SKETCH 
NOTES 

AND 

A
 V 

A = AXIAL SAMPLE TEST 

D = DIAMETRAL S A M P L E 
T E S T 

B = BLOCK SAMPLE TEST \ u 
1 » IRREGULAR LUMP TEST 

NOTES 1 1. Testing in accordance with ISRM Point Load Test Method - see Explanatory S h e e t 3. 

2 . Value (or UCS is approximate only. Conversion f rom l s ( S 0 ) to Ou is only accura t e if 
extensively calibrafed (or specif ic site ma te r i a l s . 
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Precision Calibration Services 
(Testing Division) Pty. Limited A ,C .N . A » 3 & H 8 V 

SERVICE and CALIBRATION of MATERIAU T B T I N G SYSTEMS 

Registered laboratory 1710 Z h e r m P a r ^ w ' 

NAFDR02 C A L I B R A T I D N R E P O R T 

REPORT Nq. N202JS0101 

E Q R : 

on 
A J A C K I N 5 S Y S T E M 

Page 1 of 2 
ISSUE DATE: 15-04-1991 

JOINT COAL BOARD 

1 CIVIC AVENUE 
SINGLETON 2330 

CALIBRATION DATE; 13-04-1991 

DESCRIPTION! 
Type: 
Maker: 
Se r i a l Number: 
Range/s: 

Force i n d i c a t i o n : 

SPECIFICATION: 

Point load t e s t e r 
CSIRO 
Gauge Nos. T20201A & T202018 
Gauge T20201A 6 kN 
Gauge T20201B 25 kN 
Bourdon p r e s s u r e gauges 

Aus t r a l i an Standard 2193 - 1978 

Modeli 
Plant No. -

PRELIMINARY INSPECTION 
Pr ior t o c a l i b r a t i o n , the system was se rv iced in order t o reduce hydrau l i c 
leakage . 

CALIBRATION! 
Ca l ib ra t e on procedures in compression as descr ibed in Clause 3 . 3 . 6 . 2 (a) 
of the s t anda rd were fo l lowed. The naximua load po in te r was used during 
a l l s e r i e s of t e s t s . The c a l i b r a t i o n of s tandards used i s t r a c e a b l e t o 
National S t a n d a r d s . Temperature dur ing t h e M procedures was 24 deg. C. 

ADJUSTMENT SETTINGS; Refer page 2 f o r s c a l e factor* . 

USER CHECKSi N i l . 

CONCLUSION: 
The dev i ce was found t o comply with the requirements of 

Aus t ra l i an Standard 2193 - 1978. 

CALIBRATION EXPIRY: 15-10-1991 
RECOMMENDED RECALIBRATIQN: 15-10-1991 

J . HIRD 
iprovod Signatory. 

H j This Laboratory Is registered by The NATIONAL ASSOCIATION Of TESTING AUTHORITIES AUSTRALIA 
Nf T h e te5(/s reported herein have Seen performed In accordance with its terms of Registration. 
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PRECISION CALIBRATION SERVICES (Testing Division) Pty. Limited. 

Cont inuat ion of Report No. N202JS0101 Page 2 of 2 

The fo l lowing t a b l e / s i n d i c a t e the range over which p a r t i c u l a r grade* apply . 
Resu l t s a r e c a l c u l a t e d using t h e fol lowing formulae. 

F ~ B wherea D » Device deflection (MPa) 
D = Oft F - (D x A) + B F • Applied f o r c e ( kN ) 

A A » Refer columns l & 2 of t a b l e s 

In t h e f a l l owing t a b l e one sca l e d i v i s i o n » 0 .2 (MPa) 
i c e m i a E s i a : : 

Range Scale Applied Ca l ib ra t ed Computed Mean Repeat ' y Grade 
COMPRESSION Readab i l i t y Force Def lec t ion Def lec t ion Error AS 219: 

< kN ) < kN ) ( kN ) (MPa) (MPa) 
i B i e s a a a B s s : j s t z a i . . .ass = = = = : 

6 0.15 1.6 2.27 2.143 -5.5 52.9 NIL 
LOW 2.4 3.22 3.472 7.9 49.7 NIL 
CAPACITY 4 6.38 6.130 -4.0 4.7 NIL 
GAUGE 5 7.73 7.791 0.7 11.0 NIL 

6 9.38 9.452 0.7 5.9 NIL 
FACTOR A = 0.602 
FACTOR B = 0.31 

In t h e fo l lowing t a b l e one sca l e d i v i s i o n • 2 (MPa) 

Range Scale Applied Ca l ib ra ted Computed Mean Repeat* y Grade 
COMPRESSION Readab i l i t y Force Def l ec t ion Def lec t ion Error AS 219: 

( kN ) ( kN ) ( kN ) (MPa) <HPa) */. 
: 9 a a 3 s » c m » m B 9 i s a E S = s : ; r = = = = = = = 1 B S I = = S = i 

25 0.14 2.5 4 .7 4.99 6 . 8 8.6 NIL 
LOW 5 8.6 8.53 -0.8 4.7 NIL 
CAPACITY 10 15.8 12.61 -1.2 2.5 NIL 
GAUGE 15 23.0 22.69 -1.3 1.7 NIL 

20 29.9 29.77 -0.5 2.0 NIL 
FACTOR. A = 0.7(36 25 36.5 36.86 0.9 3.3 NIL 
FACTOR B = -1.02 

n s = E a E x s z = = ; s s s s s = = S 2 3 3 ^ = S= S S S 3 5 ' 

In the above t a b l e / s e r r o r i s t h e d i f f e r e n c e between computed d e f l e c t i o n and 
c a l i b r a t e d d e f l e c t i o n expressed as a percentage of c a l i b r a t e d d e f l e c t i o n , 

e . g , a p o s i t i v e e r r o r i n d i c a t e s t h a t computed de f l ec t i on i s numer ica l ly 
g r e a t e r than c a l i b r a t e d de-f lect ion. 

This Laboratory is registered by The NATIONAL ASSOCIATION ot TESTING AUTHORITIES. AUSTRALIA. 
The test/s reported herein have been performed In accofdcroe with lb terms of Registration. 

This report shall not be reproduced EXCEPT N FULL 



Department ot Mines and Energy South Australia - Groundwater and Engineering Services 

Suggested Method for Determining 
Point Load Strength I in pa r t i 

PROCEDURE 

Specimen selection and preparation 

6.(a) A test sample is defined as a set of rock specimens 
of similar strength for which a single Point Load 
Strength value is to be determined. 

(b) The test sample of rock core or fragments is to 
contain sufficient specimens conforming with the size 
and shape requirements for diametral, axial, block or 
irregular lump testing as specified below.' 

(c) For routine testing and classification, specimens 
should be tested either fully water-saturated or at their 
natural water content.' 

Calibration 

7. The test equipment should be periodically cali-
brated using an independently certified load cell and set 
of displacement blocks, checking the P and D readings 
over the full range of loads and displacements pertinent 
to testing.' 

The diametral lest1 

8.(a) Core specimens with length/diameter ratio, 
greater than 1.0 are suitable for diametral testing. 

(b) There should preferably be at least 10 tests per 
sample, more if the sample is heterogeneous or aniso-
tropic.' 

(c) The specimen is inserted in the test machine and 
the platens closed to make contact along a core di-
ameter, ensuring that the distance L between the contact 
points and the nearest free end is at least 0.5 times the 
core diameter (Fig. 3a). 

(d) The distance D is recorded ± 2%.' 
( e ) T h e load is steadily'increased such that failure 

occurs within 10-60sec, and the fai lure. load P is 
recorded. The test should be rejected as invalid if the 
fracture surface passes through only one loading point 
(Fig. 4d). 

( 0 The procedure (c) through (e) above is repeated for 
the remaining specimens in the sample. 

The axial test1 

9.(a) Core specimens with length/diameter ratio of 
0.3-1.0 are suitable for axial testing (Fig. 3b). Long 
pieces of core can be tested diamelrally to produce 
suitable lengths for subsequent axial testing (prdvided 
that they are not weakend by this initial testing); alterna-
tively, suitable specimens can be obtained by saw-cutting 
or chisel-splitting. 

(b) There should preferably be at least 10 tests per 
sample, more if the sample is heterogeneous or aniso-
tropic. ' 

(c) The specimen is inserted in the test machine and 
. the platens closed to make contact along a line perpen-
dicular to the core end faccs (in the case of isotropic 
rock, the core axis, but see paragraph 11 and Fig. 5). 

(d) The distance D between platen contact points is 
recorded ± 2%.' The specimen width W perpendicular to 
the loading direction is recorded ± 5%.* 

(e) The load is steadily increased such that failure 
occurs within 10-60 sec, and the failure load P is 
recorded. The test should be rejected as invalid if the 
fracture surface passes through only one loading point 
(Fig. 4e). 

( 0 The procedures (c) through (e) above are repeated 
for the remaining tests in the sample. 

The block and irregular tump tuts 
10.(a)Rock blocks or lumps of size 50 ± 35 mm and 

of the shape shown in Fig. 3(c) and (d) are suitable for 
the block and the irregular lump tests. The ratio D/W 
should be between 0.3 and 1.0, preferably close to 1.0. 
The distance L (Fig. 3c and d) should be at least 0.51V. 
Specimens of this size and shape may be selected if 
available or may be prepared by trimming larger picccs 
by saw-or chisel-cutting. 

(b) There should preferably be at least 10 tests per 
sample, more if the rock is heterogeneous or aniso-
tropic. ' 

(c) The specimen is inserted in the testing machine and 
the platens closed to make contact with the smallest 
dimension of the lump or block, away from edges and 
corners (Fig. 3c and d). 

(d) The distance D between platen contact points is 
recorded + 2%. The smallest specimen width W perpen-
dicular to the loading direction is recorded ± 5%. If the 
sides are not parallel, then W is calculated as 
(W, + W.)!2 as shown in Fig. 3d.' This smallest width 
W is used irrespective of the actual mode of failure (Figs 
3 and 4) 

(e) The load is steadily increased such that failure 
occurs within 10-60 sec, and the failure load P is 
recorded. The test should be rejected as invalid if the 
fracture surface passes through only one loading point 
(see examples for other shapes in Fig.' 4d or e). 

(0 The procedure (c) through (e) above is repeated for 
the remaining tests in the sample. 

Anisotropic rock . 

11. (a) When a rock sample is shaly, bedded, schistose 
or otherwise observably anisotropic it should be tested 
in directions which give the greatest and least strength 
values, which are in general parallel and normal to the 
planes of anisotropy. 

(b) If the sample consists of core drilled through the 
weakness planes, a set of diametral tests may be com-
pleted first, spaced at intervals which will yield pieces 
which can then be tested axially. 

(c) Best results are obtained when the core axis is 
perpendicular to the planes of weakness, so that when 
possible the core should be drilled in this direction. The 
angle between the core axis and the normal to the 
weakness planes should preferably not exceed 30". 

(d) For measurement of the I, value in the directions 
ofleast strength, care should be taken to ensure that load 
is applied along a single weakness plane. Similarly when 
testing for the I, .value in the direction of greatest 
strength, care should be taken to ensure that the load is 
applied perpendicularly to the weakness planes (Fig. 5). 

(e) If the sample consists of blocks or irregular lumps, 
it should be tested as two sub-samples, with load applied 
firstly perpendicular to, then along the observable planes 
of weakness." Again, the required minimum strength 
value is obtained when the platens make contact along 
a single plane of weakness. 

CALCULATIONS 

Uncorrected point load strength 

12. The Uncorrected Point Load Strength I, is calcu-
lated as P/Dl where D„ the "equivalent core diameter", 
is given by: 

D\ = D' for diametral tests; 

= 4 A In for axial, block and lump tests; 

and 

A = WD = minimum cross sectional area of a 
plane through the platen contact points.' 

Size correction 
13.(a) I, varies as a function of D in the diametral test, 

and as a function of D, in axial, block and irregular lump 
tests, so that a size correction must be applied to obtain 
a unique Point Load Strength value for the rock sample, 
and one that can be used for purposes of rock strength 
classification. 

(b) The size-corrected Point Load Strength Index I<J0) 

of a rock specimen or sample is defined as the value of 
I, that would have been measured by a diametral test 
with D = 50 mm. 

(c) The most reliable method of obtaining I^xn. pre-
ferred when a precise rock classification is essential, is to 
conduct diametral tests at or close to D = 50 mm. Size 
correction is then either unnecessary (D = 50 mm) or 
introduces a minimum of error. The latter is the case, for 
example, for diametral tests on N X core, D = 54 mm. 
This procedure is not mandatory. Most point load 
strength testing is in fact done using other sizes or shapes 
of specimen. In such cases, the size correction (d) or (e) 
below must be applied. 

(d) The most reliable method of size correction is to 
test the sample over a range of D or D, values and to plot 
graphically the relation, between P and D\. If a log-log 
plot is used the relation is generally a straight line (Fig. 
6). Points that deviate substantially from the straight line 
may be disregarded (although they should not be de-
leted). The value of corresponding to D' = 2500 mm1 

(£>, = 50 mm) can then be obtained by interpolation, if 
necessary by extrapolation, and (he size-corrected Point 
Load Strength Index calculated as Px/5(P. 

(e) When neither (c) nor (d) is practical, for example 
when testing single sized core at a diameter other than 
50 mm or if only a few small pieces are available, size 
correction may be accomplished by using the formula: 

I«»i "Fx I, 

The "Size Correction Factor F " can be obtained from 
the chart in Fig. 7," or from the expression: 

F = (D,/50)°° 

For tests near the standard 50 mm size, very little error 
is introduced by using the approximate expression: 

f = V ( A / 5 0 ) . 

(0 The size correction procedures specified in this 
paragraph have been found to be applicable irrespective 
of the degree of anisotropy I, and the direction of 
loading with respect to planes of weakness, a result that 

« greatly enhances the usefulness of this lest. 
', t 

Mean value calculation 
14.(a) Mean values of IKJ0) as defined in (b) below are 

to be used when classifying samples with regard to their 
Point Load Strength and Point Load Strength Aniso-
tropy Indices. 

(b) The mean value of is to be calculated by 
- deleting the two highest and. lowest values from the 10 

or more valid tests, and calculating the mean of the 
remaining values. If significantly fewer specimens are 
tested, only the highest and lowest values are to be 
deleted and the mean calculated from those remaining." 

Point load strength anisotropy index 

15. The Strength Anistropy Index I.,*, is defined as the 
ratio of mean I<!0) values measured perpendicular and 
parallel to planes of weakness, i.e. the ratio of greatest 
to least Point Load Strength Indices. I a H I assumes values 
dose to 1.0 for quasi-isolropic rocks and higher values 
when the rock is anisotropic. On average, 
uniaxial compressive strength is 20-25 times point load 
strength, as shown in Fig. 9. However, in tests on many 
different rock types the ratio can vary between 15 and 
50 especially for anisotropic rocks, so that errors of up 
to 100% are possible in using an arbitrary ratio value to 
predict compressive strength from point load strength. 

I<]0) is approximately 0.80 times the uniaxial tensile or 
Brazilian tensile strength. 

7. Because this test is intended primarily as a simple 
and practical one for field classification of rock materi-
als, tlje requirements relating to sample size, shape, 
numbers of tests etc, can when necessary be relaxed to 
overcome practical limitations. Such modifications to 
procedure should however be clearly stated in the report. 

11. The size correction factor chart (Fig. 7) is derived 
from daU on cores tested diametrally and axially and 
from tests on blocks and irregular lumps, for rocks of 
various strengths, and gives an averaged factor. Some 
rocks do not conform to this behaviour, and size cor-
rection should therefore be considered an approximate 
method, although sufficient for most practical rock 
classification applications. When a large number of tests 
are to be run on the same type of rock it may be 
advantageous to first perform a series of tests at different 
sizes to obtain a graph of load vs D] as in Fig. 6. If the 
slope of such a log-log graph is determined as "n", the 
size correction factor is then (Z),/30)" where 
m « 2(1*—n). This can either be calculated directly or a 
chart constructed. 

'Paragraph and figure numbers ace those of the original 
reference: ISRM Commission on Testing Methods 198S. Suggested 
method for determining Point Load Strength (revised version) 
Int. J. Rock Hech. Min. Sei. t Geomech. Abstr. 22. 51-60. 

Important references for further reading)-
COIFU, X., Bong, L. On the statistical analysis of data and 

strength expression in the rock point load tests. 
Proc. Sth Int. Cong. Int. Ass. of Engng. Geology, 
Beunos Aires 1986. 

READ, J.R.L., THORNTON, P.N., REGAN, » . M . A rational approach 
to the Point .Load Test. Third Australia Hew Zealand 
Conf. on Geomechanics, Wellington 1980. Vol. 2, pp2-35 
to 2-39. 

TURK, N. and DEARMAN, W.R. Improvements iii the determination 
of point load strength. Bull. Int/ Ass. Engng. Geol. 
No. 31. paris 1985 ppl37-l«2. 1 
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ISKM: POINT LOAD T1IST-

( d ) 

Fig. 2. Platen shape and tip radius. 

(e) 

Fig. 4. Typical modes of failure Tor valid and invalid tests, (a) Valid diametral tests; (b) valid axial tests; 
(c) valid block tesu; (d) invalid core test; (c) invalid axial test. 

(O) R,«hl 

Wrong 
( b ) 

Right 

Fig. J. Loading directions for tests on anisotropic rock. 

(bl 

T f i m 
^— Equivotent eoft 

03 W < 0 < W 

Fig. 3. Specimen shape requirements for (a) the diametral test, (b) the axial test, 
(c) the block test, and (d) the inegular lump test. 

tOO 2 0 0 2'jOQ SOOO 

Fig. 6. Procedure Tor graphical determination of l „ m from a set of 
results at De values other than 50 rrjn. 

' I I I L. 
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Fig. 7. Size corrcction factor chart. 
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Kip. 9. Example of corrclatrpn between point load and uniaxial 
compressive strength results. 
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APPENDIX D 

CORE DEFECT ORIENTATIONS 
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1.0 ORIENTATION OF DRILL CORE 

D-1 

Where it was possible to do so, rock defects in the cores were measured to provide 
orientations relative to the orientation of nearby bedding surfaces. Two measurements are 
required to orient each defect relative to bedding; FCA angle and B angle. The FCA 
(fracture to core axis) angle is the smallest angle between the fracture surface and a line 
parallel to the core axis. The angle B is measured as shown in Figure Dl . For a vertical 
borehole B is the angle, in a clockwise direction looking towards the down-hole direction, 
between the dip direction of bedding (Db) and the dip direction of each defect (DJ. This 
angle for each oriented defect is recorded on the geotechnical logs (Appendix A) as B in 
degrees. Details for each of the oriented defects are shown in Table Dl. 

An estimate can be made of the true orientation of each defect by adding this B angle to 

the average dip direction of bedding in the hole (calculated from three point intersections 

between boreholes). 

Lower hemisphere, equal angle stereonet plots of all oriented joints have been made with 

the joints plotted in two different ways. 

i) relative to north on the Australian Map Grid (AMG). 
ii) relative to bedding dip direction. 

No discernible pattern emerges on the plot of joint orientations relative to AMG north. 
This indicates that there is no regional regime of defect sets imprinted over the Mt Owen 
area. However, when the joint orientations are plotted relative to the dip direction of 
bedding (which changes throughout the planned pit location) they appear to be concentrated 
into a number of joint sets. Figure D2 shows contours of concentration of the defects 
plotted in this way. Six sets are indicated with maximum concentrations having the 
orientations: 

SET 1 75° - 182 + bedding dip direction 

SET 2 33° - 000 + bedding dip direction 

SET 3 61° - 221 + bedding dip direction 

SET 4 71° - 273 + bedding dip direction 

SET 5 18° - 295 + bedding dip direction 

SET 6 40° - 044 + bedding dip direction. 
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D-2 

It should be noted that a number of factors detract from the accuracy of this interpretation. 

a) Only a relatively small total number (74) of rock defects could be oriented. 

b) Relative orientations of large scale cross bedding, indistinguishable from true 
bedding orientations in core samples, are unknown. 

c) A directional bias has been introduced due to all the boreholes being vertical. The 
probability of vertical boreholes intersecting a defect of any given orientation is 
lowest for those with steepest dip and, highest for those with shallowest dip. 

A number of cored boreholes were drilled prior to this study, but no orientations were 
recorded in the earlier work. Defects from two of these boreholes were measured as 
described above, and the results included in Table Dl. Limited time on site precluded 
further detailed examination of the old cores, but the exercise is considered worthwhile as 
a part of future studies. 
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2.0 BEDDING DIP OBSERVATIONS 

D-3 

It was felt necessary to compare bedding dip angles observed and measured in the drill 
core with the mean bedding dip angles obtained from the major stratigraphic units in 
adjacent boreholes which were used by JCB to produce their cross sections (eg Fig 6). Any 
major disagreement between these dips would require an explanation. 

Figure D3A shows the frequency distribution of measured bedding dips which range from 

10 to 42 degrees to have a mean of 23.5 degrees. 

It was thought that a significant bias could have arisen from the inclusion of sandstone 
cross bedding with normal bedding plane dips. Figure D3B shows the result of plotting 
only bedding dips from the fine grained rocks where cross bedding would be unlikely to 
occur or be confused with normal bedding. The result leads to a mean dip of 22.9 
degrees. Bedding dip figures are summarized in Table D2. 

TABLE D2: ANOMALOUS BEDDING DIP OBSERVATIONS 

SOURCE OF RANGE OF NO OF 
INFORMATION DIP OBSERVATIONS MEAN DIP 

JCB CROSS SECTIONS 16-22 . 31 \T 

CORE LOGS (all rocks) 10-42 124 23.5 

CORE LOGS (siltstones and 10-38 65 22.9 
mudstones) 

Note 1: From three cross sections judged to be representative of the subject area. 
2: Bulk of subject area. 
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Major axis 

Reference plane 
(e.g. bedding) 

Drill core 

Major axis 

Planar defect of 
unknown orientation 

DOWNHOLE VIEW ALONG 
BOREHOLE A X I S 

Borehole axis 

M T O W E N P R O J E C T 

Fig. Dl. ORIENTATION OF DEFECTS USING BEDDING 
AS A REFERENCE ORIENTATION 
(Adapted from Priest (1985) Fig. 4 . 8 ) 
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MT OWEN PROJECT 
DEFECT ORIENTATION CONTOURS 

BEDDING 

SET 1 

SET 3 

SET 5 

SET 4 

SET 2 

2 to 4 % / % Area 

4 to 6 % / % Area 

6 to 8 % / % Area 

8 to 10 % / % Area 

> 10 % / % Area 

n = 7 4 

Figure D 2 
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DISTRIBUTION • OF BEDDING DIPS 

(all. rock tyj 7 n e s 

5 10 15 20 25 30 35 

BEDDING DIP ("class limit) 

40 45 

Figure D3.a. 
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Figure D3.b. 



TABLE D1 

D e t a i l s o f O r i e n t e d Rock D e f e c t s 

HOLE ! DEPTH ! D I P ! B HOLE ! DEPTH ! DIP I B 
NUMBER ! (m) 1 ANGLE I ANGLE NUMBER ! (m) ! ANGLE I ANGLE 

1 2 8 ! 2 1 . 6 0 1 6 8 I 2 4 9 2 0 6 3 4 . 7 9 1 2 8 2 6 1 
1 2 8 ! 2 7 . 1 7 1 6 6 ! 2 7 7 2 0 6 3 4 . 8 2 4 3 7 5 

+ + 4 2 0 6 3 5 . 2 4 3 2 0 
1 2 9 4 1 . 5 7 1 8 3 0 1 2 0 6 3 5 . 2 9 3 2 0 
1 2 9 4 1 . 8 4 1 7 2 8 3 2 0 6 3 7 . 2 8 4 1 3 1 5 
1 2 9 4 1 . 8 6 1 6 2 8 3 2 0 6 3 7 . 9 3 4 2 18 
1 2 9 4 1 . 9 9 2 3 2 2 5 2 0 6 3 8 . 4 9 4 3 37 
1 2 9 4 2 . 1 2 2 5 1 7 7 2 0 6 3 8 . 6 5 32' 3 4 1 
1 2 9 4 7 . 8 8 3 8 2 6 1 2 0 6 4 0 . 1 5 2 3 0 

+ + 4 2 0 6 4 0 . 3 5 57 1 8 0 
1 6 0 8 . 3 0 8 8 90 2 0 6 4 0 . 5 8 4 9 55 
1 6 0 1 1 . 1 3 7 5 0 2 0 6 4 1 . 6 9 6 9 1 8 7 

1 6 0 1 2 . 7 3 6 5 2 7 2 2 0 6 4 2 . 5 1 28 28 

1 6 0 1 3 . 2 0 7 0 1 4 4 2 0 6 4 3 . 1 4 1 2 3 0 8 

1 6 0 1 4 . 5 6 5 0 2 1 4 2 0 6 4 3 . 1 9 28 3 0 8 

1 6 0 1 4 . 8 8 0 1 7 7 2 0 6 4 3 . 2 0 80 1 3 4 

1 6 0 2 0 . 0 5 7 1 1 9 2 2 0 6 4 3 . 3 6 2 2 2 7 8 

1 6 0 2 0 . 2 5 6 9 1 8 4 2 0 6 4 3 . 6 9 3 1 0 

1 6 0 2 1 . 6 0 6 5 1 7 8 2 0 6 4 4 . 7 0 56 6 5 

1 6 0 2 1 . 6 6 5 9 1 7 8 2 0 6 4 4 . 8 0 4 2 9 

1 6 0 2 1 . 7 3 6 8 1 7 8 2 0 6 4 4 . 8 1 4 2 9 

1 6 0 2 2 . 9 8 6 7 2 2 4 2 0 6 4 7 . 0 2 4 3 0 

1 6 0 24 . 8 5 7 0 1 6 4 2 0 6 47 . 3 9 1 5 2 9 7 

1 6 0 2 9 . 3 8 6 9 1 8 2 2 0 6 4 7 . 4 2 1 5 2 9 7 

1 6 0 3 1 . 0 4 5 5 2 2 7 2 0 6 4 7 . 4 6 58 37 

1 6 0 3 1 . 0 9 5 5 2 2 7 2 0 6 4 8 . 5 7 37 0 

1 6 0 3 1 . 2 2 6 2 2 2 4 2 0 6 5 1 . 9 1 58 3 3 0 

1 6 0 4 9 . 2 4 2 9 9 2 0 6 5 2 . 9 9 4 1 0 
1 1 1 

1 6 1 37 . 7 6 7 2 2 6 9 1 4 2 1 . 5 0 6 5 1 8 0 

1 6 1 37 . 9 0 7 5 2 6 9 1 4 . 2 4 . 1 2 5 3 1 2 6 

1 6 1 3 8 . 0 0 7 8 2 6 9 14 2 4 . 5 6 4 5 2 3 4 

1 6 1 3 9 . 6 0 7 6 2 7 8 1 4 2 6 . 1 8 6 6 2 2 5 

1 6 1 3 9 . 8 0 4 2 9 3 1 4 2 6 . 3 4 6 6 2 9 8 
1 4 2 6 . 9 7 27 2 5 3 

1 7 6 1 8 . 8 8 2 4 3 2 2 1 4 27 . 0 7 6 8 1 5 5 

1 7 6 1 9 . 1 0 4 8 0 4. 
f 

1 7 6 1 9 . 2 4 3 5 3 0 0 2 4 ! 2 3 . 1 2 57 ! 2 6 7 

1 7 6 1 9 . 2 9 2 6 3 0 0 2 4 i 2 4 . 1 7 7 0 ! 8 4 

1 7 6 2 8 . 4 8 4 5 47 
1 7 6 2 8 . 5 6 3 5 47 
1 7 6 2 8 . 5 9 3 0 1 8 7 
1 7 6 2 8 . 8 6 2 2 2 8 1 
1 7 6 2 8 . 8 9 2 6 2 6 3 
1 7 6 3 2 . 3 5 6 5 2 1 6 
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NOTES FOR CONOENSED REPORT LOG S H E E T 

NOTE ® SOIL T Y P E 

4 2 . C l a s s i f i c a t i on of soils 
42.1 Use of the system. Use of the British Soil 
Classification System for Engineering Purposes (8SCS) 
described in 42.3 is discretionary; for many purposes, 
a ful l description of soils in accordance w i th dause 41 
wil l suffice. The BSCS is recommended primarily for soils 
to be used as construction materials, when i t is particularly 
useful. When the symbols for the BSCS are used, a ful l 
wr i t ten description, including both the soil group name 
and supplementary descriptive terms as discussed in 
clause 41, is also required. 

42.2 Nature and purpose of soil classification v 

42.2.1 Distinction between soil description and soil 
classification. A ful l description gives detailed information 
on the grading, plasticity, colour, and particle character* 
istics of a soil, as well as on the fabric, the state of bedding, 
nature of discontinuities and strength condit ion in which 

it occurs in a sample, borehole or exposure. Few. if any. 
soils wi l l have identical descriptions. On the other hand, 
a soil classification places a soil in a l imited number of 
groups on the basis of grading and plasticity of a disturbed 
sample. These characteristics are independent of the 
particular condit ion in which a soil occurs, and disregard 
the influence of the structure, including fabric, of (he soil 
mass; but they can give a good guide to how the disturbed 
soil wi l l behave when used as a construction material, 
under various conditions of moisture content. 

41.3 Material characteristics of soils 

41.3.1 Range of application. Material characteristics 
refer to those characteristics that can be described from 
visual and manual examination of either disturbed or 
undisturbed samples, and include soil name, colour, 
particle shape and particle composition. 

i n i t o d descript ion, the main characteristics should - -
preferably be given in approximately the fo l lowing order, 

(a) U*S3 ct>*r»ctefifties (see 41.21 

(1) Field strength or compactness (s«c table 61. 
and indication of moisture condition. 
(2) Bedding. 

(31 Discontinuities. 
(«J Slut of weathering. 

I b) Mtttrtil chirscttristics (see 41.31 

(1) Colour. 

(2) Particle shape and composition. 
(3) Soil name (in capitals. e.g. SANOI. grading and 
plasticity. 

(c) Geological formation. apt »nd tyoe of deposit 
(tee 41.4). 

(d) OtuH<ttiofi (opt ional) (see dause 421. 

Soil group symbol . 

E*impt«i 

f i r m closely-fissured yel lowish-brown C L A Y of nigh 
plastici ty. Condon CUy . 

41.3.2.5 Colour. Details are given in the extreme right 
hand column of table 6. For more detailed descriptions, 
colour charts based on the system of Munsell may be 
used [156. 15711. 

41.3.2.6 Particle shape and composition. Where appro-
priate, particle shape may be described by reference to the 
general fo rm of the particles, their angularity which 
indicates the degree of rounding at edges and corners, 
and their surface characteristics. Some recommended 
terms are as fol lows. 

Angular i ty angular 
subangular 
subrounded 
rounded 

Form equidimensional 
flat 
elongated 
f lat and elongated 
irregular 

Surface texture rough 
smooth 

41.3.3 Made ground. I t is rarely possible to carry out 
significant soil tests on made ground, and descriptions of 
the material are all that remains after the samples have 
been discarded or pits f i l led in. Good descriptions are. 
therefore, of even greater importance with this type of 
material and should include information on the following 
as well as on the soil constituents. 

(a) Mode of origin of the material. 

(b) Presence of large objects such as concrete, 
masonry or o ld motor cars. 

(c) Presence of voids or collapsible hol low objects. 

(d) Chemical waste, and dangerous or poisonous 
substances. 

Not intM«4 m iMt« notes 

(el Organic matter, w i t h a note on the degree of 
decomposition. 

(f) Odourous smell. 

(g) Striking colour t ints. 

(h) Any dates readable on buried newspapers. 

(i) Signs of heat or internal combustion under ground, 
i.e. steam emerging f rom borehole. 

41.3.2 Soil name 

41.3.2.1 Introduction. The soil name is based on particle 
size d ist r ibut ion and plastic properties. These character* 
istics are used because they can be measured readily w i th 
reasonable precision, and estimated w i th sufficient 
accuracy for descriptive purposes. 

Table 7. Names and descriptive letters for grading and plasticity characteristics 

l.RM 
c 
i Main terms GRAVEL G 
& SANO S 

I Qualifying terms W i l l graded W 
» Poorly graded P 
g Uni fo rm Pu 
u Geo graded Pg 

Main l i r im FINE SOIL. FINES F 
may be differentiated into M or C 

SILT IM*SOILI* M 
plots below A-line o l plasticity chart o l _ figure 31 (of restricted clastic rangel 

e C L A Y C | p lou above A- l i n . ( lu l lv plastic) 

e Qualifying terms Of Ion. plasticity L 
8 Of intermediate plasticity 1 
1 Of high plasticity M 
£ Of nerv nign plasticity V 

Of eatremely hign plasticity E 
Of upper plasticity range t U 

incorporating groups 1. H . V and E 

w C Main term PEAT Pt 

it Quali fying term Organic O 

° § U 
may be sutfiaed to any .group 

'SM not. S lonowi^ tat f . 8. 
'Tri.t t««w •( 1 uiatwl gu<dt «n il if not mihU i Of "Ol inu . td IO o .vy.1. ft*. 
.1 liQi Iwnit mo*, elowlv. a... m. i m 4 i iM«m* . | o* mJi. 

41.3.2.3 Plasticity. Clay and j i l t , both alone and in-
m i x t u r e s w i t h coarse r m a t e r i a l , m a y be c l ass i f i ed as 

fol lows: 
T arm Rang, of l iqu id l im i t 

of low plasticity under 35 X 
of in termediate plasticity 35 X to 50 X 
of high plasticity 50 X to 70 X . 
o l very high plasticity 70 % to 90 % . 
o l extremely high plasticity over 90 % 

T.fm Compos i t ion ot t h . c o a r t . f ract ion 

Slightly sandy G R A V E L up to 5 % sand 
Sandy GRAVEL 5 X to 20 X sand 
Very sandy G R A V E L over 20 % sand 
GRAVEL /SAND about equal proportions 

of gravel and sand 
Very gravelly SAND over 20 X gravel 
Gravelly SANO • 20 to 5 X gravel 
Slightly gravelly SAND up to 5 X gravel 

41.3.2.4 Deposits containing boulder-sued and 
cobble sited particles. Usually, very coarse deposits can 
be described only in excavations or exposures. They are ' 
described as fol lows: 

Main n a m * - - Estim.tad bOuld.r or 
c o b b l . c o n t . n t of 
v«ry c o . r s . t rac t ion 

Over 50 X of 
material is 

BOULDERS or 
8 0 U L D E R G R A V E L 

Over 50 X is of 
boulder size 
(over 200 mm) 

very coarse 
lover 60 mm] COBBLES or 

COBBLE G R A V E L 

Over 50 X is of 
cobble size 
(200 m m to 60 mm) 

BOUIOEAS 
COBBLES 

> 200mm 
» 60 < 200mns 

GRAVEL Coara. 
Medium 
F in . 

20 - 60mm 

SANO Coarie 0.0 . 2mm 
Medum 0 i • 0.0mm 
Flno n m . n 9 

SILT Coarse 
Medium 
Fine 

0.02 - 2mm 
0.006 - 0.02 
0.002 - 0.000 

CLAY < 0.002 



NOTE <F) GRAPHIC LOG 

Mode ground 

GRAVEL (GW.GP) 

SAND (SW.SP) 

SILT (ML.MH) 

CLAY (CL.CH) 

ORGANIC SOILS (OL.OH.Pt) 
THIN LAYER 

C O M P O S I T E / I N T E R B E D D E D 

- E X A M P L E S 

SILTY SAND (SM) 

SP— 

^ SANDY CLAY (CL) 

K B CLAY (CL) WITH THIN 

SAND (SP) I N T E R 8 E D S 

CLAY (CH) W I T H SAND ( S O 
D Y K E . A N D FISSURE ( D O T H V E R T I C A L ) 

NOTE : In all the obove coses bedding would hove 
been either observed as,or assumed to 
be noruonial ,unless otherwise stated. 

^ | To be usea tor Peal delus ively 

NOTE © MOISTURE CONTENT 

I. DECREE Of SATU1U TION OF SAMDS — DCSCR1TTTVE TEAMS 
C««4i6M 
•i C/U<rU D t r m of 

uiunri«t (%) 

Dry 0*cn dncd. Not wtuilly <n«i o 6«M. 0 

Humid Fc<lt dry. jr»in« "njo" |/«l» tr. t-25 

Ok/np FmU cool. iligKi d«/k«9ifl{ of colour, jrtujt 
h«*c tliyht uodrocy to tdlxrc to oot ooihcr. 

25-50 

Moivi FcUt cool, darker colour. |r«u«t I tad to *dbcrc 
to one utotlwi 

JO-7 5 

Wei Fr«lt cold, m i i t i bAAda *ct: tbowld b« Clow 
lo »»i*r ublc. 

75-9* 

B«low *riicr ubk. or lUlic »»icr k*«l in 
<tu«4iion o« dntt ho4e> 

100 

7A4. MOISTURE COrnxiVT OF CLAY SOILS' 

AbDf**utioat 

MC a IL Mottiurr coni«ni net* l<4w«J I• m•« 
MC < LL Maiuun conicu im inm i.qUid l*nv( 
MC > PL M^tiure co««cni (ruici <f»«n pUuk limit 

MC a PL Moittmr conieni ncjr plu>< limit 
MC < PL Mo<tiwfT content ku or cduil to pUil< lirm 

MC < PL MoiHwit conienc ku ihao p l u« limit 
MC «( PL Moaiwn comcm m«ch ku ima plut< bnut 

( Taken from A I M M Field Geologists Monual 2na edition) 

NOTE © DENSITY 

The relative dens i ty o l sands ant) gravels may be 
de te rm ined by the standard penetrat ion test. A scale in 
te rms of /V-values (see BS 1377) is as fo l lows. 

T " ' " 1 SPT AT-valu., Relotive density 
bloW300 mm piniirman V. 

V e r y loose I v l i 0 to 4 < 1 5 
Loose IL 1 4 to 10 15 to 35 
M e d i u m dense IMOl 10 to 30 35 to 65 
Dense 101 30 to 50 65 to 85 
V e r y dense i v O ) over 50 k 85 

Correct lor eltect of overburden pressure 

Limtttom 

Br*<c>a 

I 
| j | Sonditon* 
< 

| I"' • • *• *•! 
I , 

*yocio»t»c 
1 "Ot<en>< ©V»l 

Ccerw 

|i''".'"'-'"'I."} F>«»-grQ.n«d 

Coo* w — 

Note that symbols for organic ond composi te/ Interbedded 
eiomples are modif ied B S 5 9 3 0 1981 by 0. Stapledon All 
other symbols ore B S 5 9 3 0 1961. 

Table 12. Speciaf symbols (or borehole record 

i — F c w d 

m Slip 

Ĥ dnjm-gro.n.d >gn*ou« foutt* ooa~»t 

Fowll m tondtton* 

wVVVvW> Orgonk loyer* 
- f-» — r-» M«rin« 
- w — — V>«ll bond 
(* Nor w.ihin BS 5930 1961) 

NOTE (E) CONSISTENCY 
Consistency* : For materiols which have cohesive propert ies the following terms 

T i rm 
Ou unconfined 

compressive 
strength (KPo) 

Unoroined 
sheor strength 

f K N / m * ) 
Soft Or 
•oote 

€a»ily moulded or cruihtd 
m jh« lingers. 

I/) Firm or 
denje 

C jn b« moulded or 
crushed by strong 
Oretture in the tinQen. 

<VS) Very tod E ludcs between fingers 
wften tQueeied in htnd, <25 less than 20 

(SI Sod Moulded by light 
finger pressure. 

25 to 5 0 20 to 4 0 

> < IFI F i , m 
Can be moulded by 
strong finger pressure. SO lo 100 4 0 to 75 

(St) St i l l 
Cennot be moulded by 
fingers. Can be indented 
by thumb. 

1 0 0 lo 2 0 0 75 to 150 

(vS t ) Very i t .H Cja be indented by 
thumb nail. 2 0 0 to 4 0 0 greater than 

150 
Hord * > 4 0 0 

( r e f : 0 .3 .2 . I I 

NOTE © IN-S ITU TESTS 

* Legend colum moy be used to indicate 
pocket penetrometer votues (p.p.) . 

2.5 IA tisi m o 
S Sundjrd 0*n«tf4t'On tn i tSPTJ. A SO mm dum*t*r tolic tooon vtmolw it drr*n 450 mm into cr* khI vtlrq 

t 65 hammer *ith • 760 mm d'Op. *nd the penetration resistance i l ««pretted n the number o' ttowi 
reaped to oet4iA aoo mm penetration below u% initial penetration o» ISO mm Chrou*» *nv dittxxbed 
ground «t the bottom the borehole. 

in ww borenoie record. tr* a«ou< o< the tut h that at the tun o» she norm* 450 mm penetration, 
the AgmOM o» Wowi 10 Kh<e«e »r»« tundard »«r*»ition of 300 mm Ithe '/V value) i» shown a<te* the tr»t 
inde. Utter. but the Milrftq Wowt throve the initial ISO mm penetration are "Ol reported unl«u 9* full 
penetration o» 450 mm n achieved. In the latter cite, rT* tymftott b»lOw to tfw tatl i»»d« 
l«tt««r 

S* $4*ti»s de«i 
Sl 8'ow cov^t 'nciudtt tt«|in9 dowt. 
S* No 0*n«lr«(I0N, 
S • S<H«I tooon umoH' •(« 0«" 

Th« I«tt n UHM'IV eomoUjfd "N f l 1*1 flumott o« Wowi r iKnn SO. f ©» wta XM Igll omtit l ien 
Ol 4S0 mm. I^t d«om «t (h« ut l orocedur* .» commtnctd it gi»«« dwilh eo<wmn on iiw 
bortnol* •fCO'O. 'CH (f«OM ««tt» «ol >w» PWtlMion. It* «» bOU» t*« (OO tna [tM 
boirom Ol tis« U , t flMH tnoon. M « wmo>« n «Ot f*COWf«d iA in* tplii tooon tamolff. • diiiwbcd 
wmoi, ,« (1Mo on comoi«t«n o' tr* i«tt Both At* tr* Mm* dMm « CM too o» th» S' ttt« 

C 0»nim< Con. P,r*c.«t»on T„, ,CPTI. A ictt condwctMl wtŵHv in coim ytnwltr wilt w«n« 
proctflv* n <o> SPT Owl » SO mm di*m«u». 60 * «M> con* liutd to IM ttf i l tooon um©Ur. 
V«<u«.on» .n m l ttvjltt m indictctd b» ui«t tvmbolt m tor tf* $PT. Th« bwlh ditcurted umo<« 
IJ»«n. .1 tts, VTM« Oeotn «1 coe o< CP t«t« d«<»«. 

V Van« tttl 
J 6or«no*« i«Ck tttl. S*« Ki t Ol 't(w>t lot lull oncr«ot*n. 
K 'lfm»iWily t*tl, S«« t(«| ol (|OOr| l y lu|| da«er>0«on. 

Legend column may be used to indicate drill water lo« t • / . if applicable. 
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NOTES ® - ® FOR CONDENSED REPORT LOG SHEET 2 

NOTE © ROCK TYPE 

44.1.2 Cener«/ description. Rocks seen in natural out-
crops. cores and excavations should generally be described 
in the fo l lowing sequence: 

co lour ; 
grain size; 
texture and structure; (Fabric) 
state of weathering; 
rock name (in capitals, e.g. G R A N I T E ) ; 
strength; 
other characteristics and properties. 

Term 

Fresh 

Oiscoloured 

0**Cfiption 
N o visible sign of weathering of the rock 
mater ial . 

The colour o f the original fresh rock 
material is changed and is evidence of 
weathering. The degree of change f rom 
the original colour should be indicated. 
If the colour change is conf ined to 
part icular mineral constituents this 
should be ment ioned. 
The rock is weathered to the cond i t ion of 
a soil in which the original material fabric 
is sti l l in tact , but some or all of the 
mineral grains are decomposed. 
The rock is weathered to the cond i t ion of 
a soil in which the original material fabric 
is sti l l intact . The rock is friable, but the 
mineral grains are not decomposed. 

44.2.5 Rock name. A n aid to the ident i f icat ion of rocks 
for engineering purposes is given in table 9. The table 
fol lows general geological practice, but is intended as a 
guide only ; geological t ra in ing is required 'or the 
satisfactory ident i f icat ion of rocks. Engineering properties 
cannot be inferred f rom the rock names in the table. 

Decomposed 

Disintegrated 

Table 10. Scale of weathering grades of rock mass 

T e r m Desc r i p t i on Gr»4« Legend * 

Fresh N o visible sign of rock material 
weathering; perhaps slight dis-
co lora t ion on major d iscont inu i ty 
surfaces. 

1 (Fr) 

Sl ight ly 
weathered 

Oiscolorat ion indicates weathering 
of rock material and d iscont inu i ty 
surfaces. A l l the rock material 
may be discoloured by weathering. 

I I <SW> 

Moderately 
weathered 

Less than half of the rock material 
is decomposed or disintegrated to 
a soil. Fresh or discoloured rock 
is present either as a cont inuous 
f ramework or as corestones. 

I I I ( M W ) 

Highly 
weathered 

More than half of the rock material 
is decomposed or disintegrated to 
a soil. Fresh or discoloured rock 
is present either as a discont inuous 
f ramework or as corestones. 

IV ( H W ) 

Complete ly 
weathered 

A l l rock material is decomposed 
and/or disintegrated to soil. 
The original mass structure is 
stilt largely intact. 

V (CW) 

Residual 
soil 

A l l rock material is converted 
to soil. The mass structure and 
material fabric are destroyed. 
There is a large change in volume, 
but the soil has not been 
signif icantly transported. 

V I IRS) 

('Choice of symbol ot discretion of user ond is not within 8S 5930 I90IJ 

44.3 Description of rock masses 
. 44.3.1 Introduction. The descript ion of rock masses 

requires in format ion addi t ional to the descript ion of the 
rock material. A rock mass should be described first as 
a rock material, fo l lowed by addit ional in format ion about 
discontinuities and other features of engineering 
significance. Such in fo rmat ion includes: 

(a) the description of rock types in the mass, 
w i th reference to maior geological structures; 

(b) the dip magnitude and di rect ion, nature, spacing and 
persistence, w id th of opening of discontinuit ies; 

(c) details of the weathering prof i le. 

44.3.2 Structure. The structure o l the rock mass is 
concerned w i th the larger-scale inter-relationship of 
textural features. Common terms should be used where 
possible. Terms frequent ly used to describe sedimentary 
rocks include bedded, laminated; metamorphic rocks 
may be fol iated, banded, cleaved; igneous rocks may be 
massive, ( low banded. 

Descriptive terms used for the spacing of these planar 
structures are as fo l lows. 

Spacing 
greater than 2 m 
600 m m to 2 m 
200 m m to 600 m m 

60 m m to 200 m m 
20 m m to 6 0 m m 

6 mm to 20 mm 

less than 6 m m 

T e r m 

Very thick 
Thick 
Medium 
Th in 
Very th in 

Th ick ly laminated (Sedimentary) 
Nar row (Metamorphic and igneous) 
Th in ly laminated (Sedimentary) 
Very narrow (Metamorphic and 

igneous) 

S p o c i n g s c o n be s h o w n gropr i l co i i y o d j o c e n i to c o r e " co 'u rnn if des i r ed 

44.2.2 Cram si/e. A descriptive classification scheme is 
given m table 9. Gram size relers to the average dimension 
of the mineral or rock fragments comprising the rock. 
It is usually suf f ic ient to estimate the size by eye. 
which may be aided by a hand lens in the assessment o l 
fine grained or amorphous rocks. The l imi t of unaided 
vision is approximately 0.06 mm. 

44.2.3 Texture and fabric. The texture o l a rock refers 
to individual grains. The arrangement of grains, relerred to 
as the rock fabric, may show a preferred or ientat ion. 
Terms frequently used include: porphyr i t ic . crystall ine, 
cryptocrystal l ine, granular, amorphous and glassy. 

44.2.8 Examples. The fo l lowing descriptions are given for 
guidance in the use of appropriate descriptive terms. 
For example, a metamorphic rock material m i ^ h t be 
described as a 'dark grey, med ium grained, th in ly fo l ia ted, 
fresh GNEISS, very strong'; a typical descript ion of a 
sedimentary rock might be a 'yel lowish brown, coarse 
grained, who l l y discoloured, micaceous S A N D S T O N E , 
moderately weak' ; an igneous rock might be described 
as 'dark greyish green, med ium grained, part ly discoloured, 
quartz D O L E R I T E , extremely strong'. 

For strength term see note (H) 

In CONDENSED REPORT LOG use the following symbol. 
Where rock moss is convened 10 residual soil use appropriate 
soil symbol. 

Fresh to slightly weolhered 1 I 

Moderately weathered Y / / / A 

Highly weothered K S ^ S J 

Compieily weathered 



NOTE © ROCK STRENGTH 
44.2 .6 Strength of rock material. A scale of s t rength, 
based o n un iax ia l compressive testing, is as fo l l ows . 

Tirffl Sym&Ol Compreui.e , „ . „ „ „ . 4 O C „ O I „ 
MN/m 

V e r y w e a k 

Weak 

i v w l lets than 1.25 

(w> 1.25 to 5 

Modera te l y weak IMW) 5 to 12.5 

Mode ra te l y s t rong IMS! 12.5 t o SO 

S t r o n g IS ! 50 to 100 

50 (MPol * Geol Society (Ret SI* 

0 0 5 

0 2 - O S 

2 0 - « 0 

V e r y S t rong t v S I 100 to 200 « 0 - 8 0 

E x t r e m e l y s t rong (ES) greater than 2 0 0 > 8 - 0 

The s t rength o l a rock mater ia l de termined in the uniax ia l 
compress ion test is dependent o n the mois tu re con ten t 
o l the specimen, an iso t ropy and the test procedure 
adop ted . 

Very woak: 
Grcken n . ^ art" 

Weak: 
Materiel Crvi«lM-
i*ider Wow* w<e. ew 
ahere end at • 
•eocel p-ch. 

Moderately M A : 

Apprdi k g / c m ' 

<15 

1 5 - 5 0 

5 0 - 1 3 0 

1 3 0 - 5 0 0 

5 0 0 - 1 0 0 0 

1000 - 2 0 5 0 

(note I MPa — M S p s l — I O k g / c m ' l 

• Legend ewww i«oT be used poet* loos etrengtn «io«i. 
It MlMN/m'l.lCorreCting tor o»T 'eOr< onitoiropfl 

* Geology at Society. Engineering Group workmg Pv t r 119 7 r I 
The Ottc'iption of Rock Mattel lor Cngmeereq Purpotet 
0 jnl Eng Geol. V-IO. P0333 -368 . 

Moderately strong: 
5 ' 

Strong: 

cen M broken wfft 
aeve totow ol 
geologial hammer 

Very strong: 
More eian one b»o-
ol geological hemmei 
reoUred lo break 

Ausirolion Siondord AS 1726 -1981 

IIS.2 Strength. The fol lnwinp terms i r e used tr 
dONCrilrc ruck strength: 

Point toad strength 
Ahttrr- indtl. I. (501 
notion ( M P s ) 

E L < 0 .0J 
V L 0.03 to 0.1 
L 0.1 to 0.3 
M 0.3 to I 
H I to 3 
V H 3 to 10 
EH > 10 

Rock iterngth 
class 

Ei l rcmcly low 
Very t o -
L o w 
Medium 
High 
Very high 
Ei l rcmcly high 

NOTE ® CORE QUALITY 
44 .2 .7 Fracture state. 

Elsewhere 11611. a de te rm ina t i on o l Rock Q u a l i t y 
Desc r ip t i on I R Q D ) has been proposed as a quan t i t a t i ve 
measure o f the f racture state o f rock . RQO is the 
percentage of rock recovered as sound lengths w h i c h 
are 100 m m or more in length. On l y core lengths 
de te rm ined by geological I ractures should be measured. 
Descr ip t ive terms are as fo l lows. 

RQO Term Suggested symbol 

0 % to 2 5 * Very poor (VP) 
2 5 * to 5 0 % Poor (PI • 
5 0 % to 7 5 * Fair (F) 
7 5 * to 9 0 * Good (G) 
9 0 * t o 1 0 0 * Excel lent (E) 

I * Not wiihin BS 5930 19811 

2.3 R o c k c o r e d e s c r i p t i o n s I Values may be shown graphically In "co re" column I 

TCR Totji ce*« recovery. Th« length ol me total amount ol core ta<noie 'Korrrtd e.prcited at a percentage ol 
me lengtn of core run 

SCR Solid to»« recovery. The length ol core recovered at tol.o cylinder. e .cetMd at • percentage ol the length 
ol core run. 

ROD Roc* Ouai-ly detonation The turn length o* all c v t o«cet mat are 10 cm or longer, meatured along tne 
centre line o ' tne core, ••nr.itcd at • peirentage ol the core chilled. 

NOTE © HYDROGEOLOGY 
Woler cu i , siandptpe ond piezomeier installation indicate if samole laken.date ond 
by whom Show base of standpipe ana centre of piezometer in legend column. 
Snow time and doles ol waier level observations. 

NOTE (g) DISCONTINUITY DESCRIPTION 
44.3.3.2 Discontinuity spacing in one dimension. 
The f o l l o w i n g descr ipt ive scheme should be used. 

V e r y w i d e l y spaced 
W i d e l y spaced 
M e d i u m spaced 
Closely spaced 
V e r y c losely spaced 
E x t r e m e l y c losely spaced 

S p a c i n g 

greater than 2 m 
6 0 0 m m to 2 m 
200 m m to 6 0 0 m m 

6 0 m m to 200 m m 
20 m m to 6 0 m m 

less than 20 m m 

Suggested Symbol * 
IVWSI 
(WSI 
IMS) 
ICS! 

IVCSI 
(CCS) 

* Nel •ithwi as 3930 'Sail 

44.3.3.3 Discontinuity spacing in three dimensions. 
The spacing of d iscont inu i t ies may be described w i t h 
relerence to the size and shape of rock blocks b o u n d e d 
by the d iscont inu i t ies . Rock blocks may be app rox ima te l y 
equ id imens iona l . tabular or co lumnar in shape. Descr ip t ive 
terms may be used in accordance w i t h the l o l l o w i n g . 
F i r i l term 
Ve ry large 
Large 
M e d i u m 
Smal l 
V e r y small 

M a x i m u m d imens ion 

greater than 2 m 
6 0 0 m m to 2 m 
200 m m to 600 m m 

6 0 m m to 200 m m 
less than 60 m m 

Second te rm Nature o l b lock 

B l o c k y Equid imens iona l 
Tabular Thickness m u c h less than 

length or w i d t h 
Co lumnar Height m u c h greater than 

cross sect ion 

The use of these terms requires an understanding o f the 
d i s t r i b u t i o n o f d iscont inu i t ies in three-dimensions; 
in consequence they cannot be used in the descr ip t ion 
of d r i l l core. 

NOTE © 

41 .4 Geological f o r m a t i o n , age and t ype o f deposi t . 

The geological f o r m a t i o n 
shou ld be named where this can be done w i t h con f idence , • 
bu t i t may not be easy t o te l l to w h i c h f o r m a t i o n a sample 
belongs, or to locate f o r m a t i o n boundar ies in a borehole 
or exposure: con jec ture shou ld be avoided. 
The character ist ic l i t ho l ogy is somet imes ind icated i n the 
f o r m a t i o n name. e.g. L o n d o n C lay , bu t i t should be 
remembered that at a par t icu lar l oca t i on or h o r i z o n the 
l i t ho logy may be comp le te l y d i f f e ren t f r o m that i nd ica ted 
in the f o r m a t i o n name. 

A t e rm ind icat ing the geological o r i g i n or type o f the 
deposi t may be given o n the m a p legend, e.g. Made g r o u n d , 
Peat. Head. A l l u v i u m , River terrace. Br i ckear th , B l o w n 
(aecl ianl sand. T i l l . The t e rm can ind icate to the engineer 
some o l the characterist ics that the deposi t may be 
expected to show. 

NOTE © 
41 .5 Add i t i ona l i n f o r m a t i o n . A n y add i t iona l i n f o r m a t i o n 
o n the compos i t i on , s t ruc ture , behaviour or o ther 
characterist ics of the soi l that w o u l d be of value i n 
assessing its nature and proper t ies shou ld be recorded. 
Special no te should be made i f the proper t ies of the 
mater ia l are considered t o be unusual in re la t ion to the 
rest o f its descr ip t ion . N o t e shou ld also be made if there 
is d o u b t whether the sample descr ibed is representat ive o f 
the mater ia l at the level f r o m w h i c h i t was sampled, due, 
lo r instance, to f rac ture o f part ic les or loss o f f ines d u r i n g 
sampl ing, or t o the sample size or borehole d iameter being 
t o o small in re la t ion to the grading or s t ructure o f the 
mater ia l being sampled. Where re levant , i t shou ld be made 
clear whether the sample o n w h i c h the descr ip t ion is based 
was d is tu rbed or und is tu rbed. Where the s t rength of the 
soi l is l i ke ly to vary because o f seasonal var iat ions in 
mo is tu re con ten t , th is shou ld be no ted . 
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