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SUMMARY 

Fo11owing an initial appraisal of the U.C.G. potential at Leigh Creek, 

a field investigation has ueen undertaken to provide quantitative data 

on the strength and perm2ability characteristics of the geological pro

file of the Main Series in Lobe B. The principal concerns for development 

of a gasified system relate tc the potential drawdown of the water table, 

and resulting groundwater inflow into the burn cavity, and the stability 

of roof rocks as the cavity expands. 

During preparation for the field programme, additional investigat1on 
I 

data 1-,ras obtained from D.M.E. in Adelaide which indicated that a signi/fi-

cant fault, with a disf)lacement exceeding 50 metres, passed through :the 

area previously defined for gasification. Following extensive discussion, 

it was agreed tha.t a redefinition of the area to be gasified in Lobe 

B was required, if required reserves of some 30 mi 11 ion tonnes v,ere to 

be obtained. The area selected was updip of the fault, but restricted 

.by the ultimate highwall of the Main Series open cut. The investigation 

programme was planned for this area. 

Investigation Programme 

Three partly cored boreholes were drilled to depths of 260.2, 396.8 and 

403.?m on two seismic lines crossing the area of study. Two shallow holes 

were also drilled for installation of near surface piezometers. Permeabil

ity testing and geophysical logging were undertaken in the deep holes 

and sealed piezometers installed for water level measurement. Permeabil

ity values were determined for roof and floor rocks and the coal seam. 

Indenter tests were used to assess rock strengths. 

The investigation generally confirmed the thickness and continuity of 

the Main Series coal seam, established by previous work, with good agree

ment being achieved between seismic and drillhole data. An average coal 

thickness of about 14m, with dips varying from 16° to 22° were determined. 

Golder Associates 
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Approximate estimates place the reserves in the defined area of study 

at about 36 million tonnes, significantly in excess of that required. 

However initial use of these reserves does have significant implications 

on the development of the complete Lobe B resource. 

Geotechnical Evaluation 

Computer analyses have been used to simulate the response of groundwater 

to the progressive burning of a 500m wide cavity, using data obtained 

from field results. The values for permeability Cl to 5 x 10-
9 

m/s) are 

s·ignificantly lower than those indicated in previous reports and used 

in the preliminary appraisal in 1983. 
I 
! 
I 

Despite the significant assumptions required for the analysis, the re-

sults suggest that both groundwater inflow and groundwater drawdown wi 11 

be acceptable. The estimated inflow suggests that the ratio of average 

water flow to coal production should be in the range 1:10 to 1:100, which 

will be readily handled by the gasification process. The ground1-1ater 

drawdown should maintain a cover of about 100m of water except perhaps 

near the end of the mine life, depending on the parameters assumed. The 

long-term situation can only realistically be assessed after obtaining 

data from the early years of operation. 

With respect to roof stability, calculations suggest that complete clos

ure will not occur unt-il the fu'Ji se&m length has been gasified, with 

the caved zone extending perhaps 25 to 50m above the cavity. Ground set

tlements long-term in the range l0-13m might be anticipated. 

Overview of Lobe B Resource 

An initial appraisal has been made of the complete resource in Lobe B, 

with the purpose of assessing the best technical approach to its develop

ment: Total reserves of approximately 200 million tonnes in the Main 

Series seam, and 80 million tonnes in the Lower Series seam are consider

ed possible, although data below 500m is very limited. While the Main 
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seam appears to maintain excellent thickness, the Lower seam is variable 
and banded, and although an average of 3m of coal has been assumed, some 
difficulties may exist in maintaining a continuous burn because of chang
ing coal thickness. 

If total reserves of around 250 million tonnes are present, it-is reason
able to consider the effect of developing the proposed area on the devel
opment of the complete deposit. It is evident that the current proposal 
would create technical difficulties in developing downdip in the Main 
Series, and in gaining access to the Lower Series, because of problems 
of drilling through broken ground. 1 

If development of Lobe B in its entirety is contemplated, it is cliar 
) 

that an initial programme of seismic work and deep drilling would be 
essential to define reserves and gasification potential below 500m depth. 

GOLDER ASSOCIATES PTY. LTD. 
per: 

L • K • \fa 1 k er 

I.M. Gibson 

LKW/IMG/blh Golder Associates 
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1. INTRODUCTION 

In April 1983, Golder Associates presented a report ent it 1 ed 11 Geotechnica 1 
Aspects of U.C.G. Feasibility Study, Leigh Creek". The report collated and 
reviewed existing data relevant to the development of an underground coal 
gasification scheme uti 1 izing the Leigh Creek coa 1 measures which are 
inaccessible to open cut mining. 

The report considered a number of alternatives for development including 
the three main coal seams (Upper, Main and Lower S~ries) of Lobe B. Lobe C 
was also considered, but detailed study deferred due to lack of suitable 

I 

long-term reserves for the required power supply. The most likely area for 
development of 60 MW of produced power with a plant life of 20 years ~as . 
considered to involve a high pressure system using Main Series coal from 
Lobe B. Reserves of about 30 million tonnes were inferred to exist between 
the upper series outcrop line and the long-term high wall of the Main 
Seri es open pit. Coa 1 to the north-west and south-east of this area was 
considered unsuitable due to likely faulting at depth. Apart from the 
general geological environment, the report considered three key factors in 
detail, given the limited data available in the preferred area. 

coal seam characteristics (reserves, thickness and continuity) 
roof stability 
influence of groundwater. 

The Main Series seam showed an acceptable average coal thickne5s of about 
13m, without evidence of significant faulting which would affect the 
continuity of the gasification process. The roof rock was considered to be 
of sufficient strength to provide control led caving without suppressing 
the coal burning process. 

An evaluation of groundwater effects on gasification was made using limit
ed rock permeability data provided by D.M.E. The analyses predicted high 
seepage flbws, with desaturation of the roof rock after a number of years 

Golder Associates 
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of working. Although it was felt that the permeability values quoted 

were unreasonably high,· and the predictions were unduly conservative, 

it was recommended that a contingency item be included in cost estimates 

in the event that some recharging of aquifers was required during the 

mine life. 

Following completion of this initial report, it was felt that further 

progress of the feasibility study required quantitative field data on 

roof and floor rock strength and permeability, existing water levels, 

and coal seam permeabi 1 ity and continuity. Varfous discussions ensued 

with D.M.E. in Adelaide during 1984 concerning the most efficient use 
, I 

of resources, and the extent to which the Department could assist ;by 

providing drilling services. During this period, additional geologiral 

inforination was provided by the Department which indicated that a signi'fi

cant fault passed through the area previously defined for gasification. 

A meeting was held in Adelaide on September 7, 1984, to resolve fina11y 

the approach to be taken to the execution of a limited geotechnical pro

gramme to better define existing uncertainties. The meeting was attended 

by Prof. I. Stewart and representatives of Golder Associates and D.M.E. 

It was agreed that the presence of the fault required a redefinition 

of· an area of reserves to supply about 30 million tonnes. A possible 

area updip of the fault was defined, and the investigation programme 

set out in detail. 

This report describes the field work performed, the rock parameters ob

tained, and presents the currEnt interpretation of 

,, 

coal seam thickness, reserves and continuity 

geotechnica 1 parameters as they affect groundwater pressures 

and flow, and stability of the roof in the gasified zone. 

Golder Associates 
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2. INVESTIGATION PROGRAMME 

2. l Existing Information 

The location plan for Lobe Bis presented as Figure 1, showing the outcrop 

of the Main and Upper Series coal seams. Also shown on the plan are loca

tions of previous boreholes and seismic traverses. This data· consists 

of 

a seismic traverse line AA with three correlation boreholes 

(BHL3027, 3382 and 1576) 

a seismic traverse line BB with two correlation borehdles 

(BHL914. andBHL3218) plus one borehole entirely in rock (BHd349) 

one additional borehole (BHL3630) 

available cross-sections within open cut region of Main Series. 

Cross-sections along the seismic traverse lines have been drawn up to 

show the inferred continuity of the Main Series coal seam (Figures 2 

and 3). These sections indicate that the coal seam maintains its thick

ness and continuity to the maximum interpreted depth of about 450m-500m 

when a major fault is encountered. The throw of the fault is inferred 

to be 52m on Section AA and 60m on Section BB. Although the seismic trav

erses picked up minor faults at shallower depths, the coal seam displace

ments appear to be less than half the seam thickness and should therefore 

have little effect on the continuity of the gasification process. 

Existing drillhole results show a reasonable correlation of the inter

sected coal seam updip of the fault with that inferred from the travers

es. The absence of coal in borehole L2349 on Section BB also confirms 

the presence of a substantial fault in the area defined by seismic work, 

although the borehole suggests that the throw of the fault is greater 

than interpreted. Data from the sections and from coal exposures in out

crop have enabled an inferred zone of influence of the fault to be de-

Golder Associates 
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fined on plan (refer Figure 1). Although positive confirmation of the 
fault by intersection of the coal seam down-dip of the fault is not avail

. able, sufficient certainty of its presence exists to require reconsider
ation of the originally proposed gasification procedure. 

Normal gasification procedure would involve the progress of a- burn updip 
in panels. Collapse of the roof would occur progressively as the panel was 
burnt out. Obviously the burn would start at the fault, and would require 
to be restarted if coal at lower levels was to be burnt. There are two 
main obstacles to the successful restarting of the process - the cost of 
drilling deep new ignition and recovery holes, and the need to drill 
through previously caved roof rock. In view of these difficulties it 0as 

' determined that investigation work should concentrate on coa 1 within: an 
area updip of the fault governed by 

the inferred fault location 

the long-term high wall for the open cut (updip). 

Within these boundaries (outlined on Figure 1) it was determined that 
reserves of approximately 30 million tonnes could be recovered. 

2.2 Field Programme 

After agreement on the area of investigation, a limited drilling programme 
was undertaken during the period October-December, 1984. The main purposes 
of the programme were 

to establish continuity of the Main Series coal seam to give 
confidence to proposed gasification panel layouts, and to 
inferred coal reserves 

Golder Associates 
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to establish basic strength and permeability characteristics of 

the coal seam, and roof and floor rocks, to be ·used in 

assessing the consequences of panel development on water flows 

and rock stability. 

The drilling work was undertaken using D.M.E. equipment and personnel, 

under the direction of Mr. 1. Gibson, a senior engineering geologist from 

Golder Associates. Borehole locations were restricted to existing seismic 

lines on Sections AA and BB so that calibration of the results could be 

achieved. 

I Three part 1 y cored deep boreholes ( numbered L3964, L3966 and L3967) were 

completed, with shallow holes being drilled alongside the first two holes 

for installation of neor-surface piezorneters. Borehole L3964 was drilled 

on Section AA, while L3966 and L3967 were drilled on Section BB to the 

north-west of the site. 

Boreholes L3964 and L3967 were drilled by open hole methods to a prede

termined level, and then lined with steel casing prior to commencement of 

coting. Rising head permeability testing was performed using a \'lireline 

pneumatic double packer system. Upon completion of coring, boreholes were 

geophysically logged for a range of nuclear, electrical and acoustic 

properties using equipment supplied and operated hy S.A.D.M.E. 

After geophysical logging, a piezometer was installed within the coal seam 

interval in these two boreholes. The interval between the upper grout seal 

and the base of the steel casing may also be regarded as providing a means 

of measuring piezometric head at this level. Details of the piezometer 

installations are shown on Figure 4. A supplementary shallow observation 

bore (L3965) was completed adjacent to L3964. 

Borehole L3966 was intended only to correlate with the seismic data and 

was drilled open-hole into the coal before coring. No in-situ testing was 

Golder Associates 
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performed, however the upper sect ion of the borehole can be used to 
monitor groundwater levels. A shallow observation bore (L3968) was 
completed adjacent to L3966. 

Table 1 .summarizes the detailed information for each hole - its depth, 
cored· interval, coal intersection, and location of permeability test 
i nterva 1 s. Core recovered over the indicated depths was photographed in 
colour, and then logged in detail for geotechnical purposes, including: 

rock type 
estimated strength 
bedding dip 
joint dip 
fractures per metre. 

TABLE l 

SUMMARY OF BOREHOLE DETAILS 

Borehole Depth Cored Interval 
No. (m) (m) 

L3964 403.7 349. 1 - 403.7 
l3965 Observation Borehole 
l3966 260.2 241.0 - 260.2 
l3967 396.8 312.4 - 396.8 
l3968 Observation Borehole 

Coal Intersection 
(m) 

371. 1 - 389.9 

227.0 - 242.9 
373.2 - 384.7 

I 
l 
i 

--------------------------------------------------------------------------

Borehole 
No. 

L3964 

l3967· 

Permeability Test 
Interval (m) 

350.0 - 368. 1 
368.4 - 389.9 

389.7 - 403.7 

315.0 - 335.8 

315.0 - 359.4 
372.0 - 396.8 

. 
384.0 - 396.8 

Permeabi 1 ity 
(mis) 

1 X 10- 9 

2 X 10- 9 

1 X 10- 9 

4 X 10- 9 

100 X 10- 9 

2 X 10-
9 

Strata 

roof 
coal 
floor 

roof 
roof 
coal 
floor 

Golder Associates 
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Strength estimates were backed up by a limited field testing programme 

consisting of Point Load Strength Index testing and Rock Core Hardness 

Indenter tests. Detailed borelogs and test results are presented in Appen

dix A to this report. Core photographs are included in Appendix B. 

Water levels have been monitored in each of the piezometers/standpipes 

since the completion of drilling in late December 1984. Table· 2 lists 

a 11 results reported to date, it being noted that the piezometers were 

flushed out in early February 1985 and have subsequently restabilized. 

2.3 Materials Testing 

L The strength of roof and floor rocks was determined in the field usnng 

Point Load Index testing and Rock Hardness Indentor testing. The Pdint 

Load Index (.Is) is obtained by testing pieces of core 50mm long, and 

correlations between unconfined compressive strength (11.c.s.) in MPa 

and Is have been established, viz. 

u.c.s. "' 25 Is. 

For low strength rocks~ it is often difficult to obtain suitable speci

meos for laboratory testing, and under these· conditions the Indenter, 

which simulates the loading of a small circular footing, can be used 

to obtain an estimate of unconfined compressive strength. For low streng

th rocks (¢ = 25°) a correlation exists between u.c.s. and indenter read

ing which is linear. As rock strength increases, the relationship becomes 

non-linear. 

The rock strength test ·data are summarized on Figure 5, which shows 
) 

the correlation curve between Indenter reading and u.c.s. 

the correlation between Point Load Index and u.c.s. 

test data showing Point Load Index strength plotted against 

Indentor reading. Locations of individual tests are shown 

on the borelogs in Appendix A. 

Golder Associates 
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DATE 3/4" GAL. 

COAL 

20/12/8/4 11.28 
2/1/85 10 .47 
4/1/85 10.46 
7/1/85 10.47 
8/1/85 10.51 

10/1/85 10.42 
14/1/85 10.41 
16/1/85 10.39 
18/1/85 10.37 
21/1/85 10.37 
23/1/85 10.36 
24/1/85 10.45 
25/1/85 10.48 
28/1/85 10.40 

30/1/85 10.34 
31/1/85 10.35 

4/2/85 12,94 

6/2/85 12.34 
8/2/85 14.41 

11/2/85 13.26 
13/2/85 13. 16 

6/3/85 13.68 
11/3/85 13.63 
13/3/85 13.65 
15/3/85 13.68 

19/3/85 )13.58 

22/4/85 13.59 

L3964 

8. 

TABLE 2 

LEIGH CREEK 
U.C.G. FJELD PROGRAMME 

GROUNDWATER MEASUREMENTS 

L3966 

6" STEEL L3965 611 PVC 
PVC 

ROOF SHALLOW ROOF 
, 

18.80 DRY 8.84 
18.26 DRY 8.80 
18.00 DRY 8.81 
17.68 DRY 8.81 
17.66 DRY 8.83 
17.62 DRY 8.82 
17.61 DRY 8.82 
17.62 DRY 8.81 
17.61 DRY 8.82 
17.60 DRY 8.81 
17.60 DRY 8.81 
17.61 DRY 8.83 
17.60 DRY 8.82 
17.54 DRY 8.81 
17.52 DRY 8.82 
17.52 DRY 8.81 
17 .60 , DRY 8.83 
17.57 DRY 8.67 
19. 13 DRY 8.78 
18.81 DRY 8. 77 
18.69 DRY 8. 77 
16.64 DRY 8. 71 
16.50 DRY 8.70 
16.44 DRY 8.70 
16.39 DRY 8.69 
16.26 DRY 8.68 
14.81 DRY 8.67 

82612075 

L3967 

L3968 3/4" GAL. 6" STEEL 

SHALLOW COAL ROOF 

15. 12 11.08 38.83 
15. 18 10. 72 16.03 
15. 19 11.03 115.79 
15.20 11.54 / 15.60 
5.22 12.36 / 14. 88 
5.25 12.41 lS.55 
5.26 12.50 15.60 
5.27 12.59 15.67 
5.27 12.58 15. 71 
5.28 12.68 15.76 
5.29 12.79 15.80 
5.31 12.86 14.81 
5.32 12.76 14.75 
5.33 12.79 14 .60 
5.35 12.82 14 .54 
5.32 12.84 14. 52 
5.36 12.88 14.39 
5.37 12.97 14.32 
5.33 12.59 14.30 
5.33 12.81 14.21 
5.36 12.65 14. 17 
5.38 13.22 13.89 
5.41 13.07 13.88 

5.40 13.31 13.84 

5.42 13.02 13.86 
5.44 13. 11 13.80 

5. 51 12. 91 13.63 

Golder Associates 
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It can be concl~ded from the results that the Leigh Creek rocks are gen

erally of medium strength (i.e. outside the linear range of the Indenter 

correlation curve), and are uniform with a relatively small scatter in 

test data. 

2.4 Permeability Test Data 

The six rising head permeability tests were undertaken after completion 

of borehole drilling, and were run for approximately one hour. vJater 

level recoveries over this period varied from 0.06 to 4.5m, with five 

of the tests producing rises of less than 0.6m due to the relatively 

low rock permeab·ilities. While the changes in level for most of the.se 
I 

tests arr. small, a resu1t of time limitations on site, the permeabilities 

calculated are considered to give a reasonable estimate of the in-situ 

value for the purposes of the feasibility study. Variations in the static 

water level, as sho1'l'11 by the measurements reported in Table 2, do not 

have a significant effect on the calculated permeability. Permeabilities 

for each of the six tests undertaken are listed on Table 1. 

3. COAL SEAM CHARACTERISTICS 

3.1., Geology 

The general geology of the Main Series coal seam in Lobe B was summarized 

in the April 1983 report. Previous investigation work, apart from that 

summarized on Figures 1-3, has been concenfrated in areas likely to be 

mined by open-cut methods, i.e. at maximum depths in the range 150-200m. 

Detailed examination of geophysical logs resulted in the separation of 

the seam into upper and lower splits separated by a middle parting of 

l-2m thickness comprised of mudstones, often carbonaceous. Some improve

ment in coal quality doi'l'n-dip was anticipated. 

Average coal thicknesses were assessed in different areas as follows: 

Golder Associates 
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N-W area, dip 15°-20°, 13.3m coal in 15.Bm seam 

E area, dip 10°-15°, 13.4m coal in 15.2m seam 

S area, dip 30°-40°, 8.2m coal in 10.7m seam. 

An as·sessment was made of faulting, and it was concluded that only the 

southern area of the seam was likely to be affected by f_a~-Hjng to an 

extent which would significantly interrupt the gasification of coal to 

depths of about 500m. 

3.2 

Coal 

were 

Seam Thickness and Continuity 

f 

intersections of 15.9m (L3966), 11.5m (L3967) and 18.8m (L39f4) 

obtained from the three boreholes drilled in this investigat1on. 

There was no evidence of ·intermediate partings over these intervals. 

These intersections are consistent with the data inferred from previous 

reports, and from interpretations of the seismic traversing shown on 

Figures 2 and 3. The results thus give considerable confidence to the 

maintenance of seam thickness to depths of around 500m. 

These intersections have been plotted on Figures 2 and 3 to enable a 

reassessment of seam continuity to be made. It is evident that good corre

la-tion exists 1bet1veen the. boreholes and seismic traverse, confirming 

the good continuity of the seam down to the major inferred fault. The 

strata dip at an angle of about 16° at borehole 3964 on Section BB, in

creasing to 22° at 3967 on Section AA. 

With respect both to seam thickness and continuity, the additiona 1 data 

obtained for the report gives substantial additional evidence of the 

suitability of the Main Series coal seam for gasification. The existence 

of a fault at about 500m depth with a throw greater than 50m does however 

demand that consideration be given to the best means of utilizing the 

entire resource in the seam, since gasification updip of the fault has 

obvious implications if recovery downdip is to be pursued. These broader 

considerations are discussed further in Section 5. 

Golder Associates 
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3.3 Reserves 

The principa 1 purpose of the Apri 1 1983 report was to confirm reserves 

sufficient to produce 60 MW actual of power using a high pressure system 

with a piant life of 20 years. Revised estimates of coal usage gives a 

calculated requirement for 30 million tonnes of coal. It is obviously 

important to estimate the reserves existing within the area bounded by the 

, inferred fault and _longterm location of the crest of the open .cut high 
. 0 

wall, assuming a face slope angle of 45 . 

The area for reserve calculation is indicated on Figure l, while the 

length of coal seam which can realistically be worked, given geometric 

constraints, is ind-icated on the cross-sections (Figures 2 and 3). Appro,x

imate calculatioi7S of reserves within the bounded area, to an accurfcy 

consistent 1-lith thE> limited field data availuble, may be summarizedras 

follOl'iS. 

Plan area within boundaries= 1.9 x 106 m2 

Average dip= 18°, average coal thickness= 14m 

reserves in-place 

= 1.9 X 106 
X 14m 

cos 18° 

= 28 X 106 m3 

Assuming a density of 1.3 tonne/m3 gives reserves of about 36 million 

tonnes, significantly in excess of the required tonnage. However it must 

be pointed out (refer Section 5) that use of these reserves for initial 

power production may have detrimental effects on development long-term of 

the total Lobe B resource. 

It is evident that the reserve calculation will be redone when details of 

a gasification procedure is defined, particularly with respect to 

detailing of the drilling of deviated holes from the high wall of the open 

cut. However it is sufficient at this stage of the study to indicate that 
; 

the required reserves are present to support the feas i b i1 i ty of the 

proposed plant. 

Golder Associates 
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4. TECHNICAL ANALYSIS OF GASIFICATION 

4. l Groundwater Analysis 

In the April 1983 report, a simplified analysis of the effects of the 

gasification process on groundwater levels was made using -a·-finite ele

ment groundwater computer package developed by Golder Associates. A com

puter model was developed to simulate the progressive gasification of 

a 600m working face at a rate of 100 mlyear. This analysis used permeabil

ity values provided in a previous report by Coffey and Partners, which 

were considered at the time to be unrealistically high. 
i 

I 
Although permeabilities in the roof and floor rocks obtained in the field 

programme are relatively uniform, a wide range of values was obtained 

for the coal. A detailed analysis would thus require a range of perme

ability values to be used to determine the sensitivity of water inflow 

and water table drawdown to variations in permeability of the various 

layers. Other factors to be considered in the analysis are the gas pres

sure in the cavity and the increased permeability which will result in 

the caved zone above the cavity. Given the limited scope of this study, 

a ~reliminary analysis has been undertaken using the following parameters 

roof permeability 

coal permeability 

floor permeability 

2 x 10- 9 mis 
3 x 10- 9 mis 

x 10- 9 mis 
cavity pressure 15 atmospheres 

effect of caving ignored. 

The finite element analysis was used to predict the response of ground

water for the case of a 500m wide burn excavation progressively intro

duced over a 20 year period. The mode 1 was based on the sect ion shown 

on Pigure 6. The coal seam (15m thick) treated in the analysis was re-

stricted to 100m updip of the fault and 200m from the toe of the open ·! 

cut. The two-dimensional model assumed an extensive burn along strike 

( i.e. >2000rn). 

Golder Associates 
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The analysis for the open cut n11n1ng phase indicates an average ground

water inflow rate of 23 ML/year for 1 km face length of the pit, with the 

phreatic surface after 20 years indicated on Figure 7. 

The~effect of underground coal gasification (years 20 to 40) was simulated 

by applying a constant mine inflow rate from nodes within the excavated 

area. The inflow rate was selected by trial and error to be· compatible 

with initial and final pressure states in the cavity, given that 

piogressive mining will occur updip. An average inflow rate of 45 ML/year 

for a 1 km face length was adopted, and five time increments in the gasi

fication of the seam were adopted 1 
/ /5~ w--Q._f'{:::'5 /,,!),~1 ,,\ ;.; ,_(_i Q_,• \-; ~- /, OG 

Figure 7 presents ,,the distribution of water pressure head across the b~rn 

section at the c_9n1pletion of the burn. The uniform fluid pressu1'e of atiout 

150m 11ater J~a-8 in the excavation results from the assumed cavity gas 

pressure o~ 15 atmospheres. The water table, which was lowered about 25m 
--._J 

at the updip end of the seam during open pit mining, is lov,ered to 40m 

after completion of the burn, i.e. about 200m above the seam. 

The limited scope of this study has meant that more detailed analyses 

varying input parameters has not been possible. However inferences have 

been made from the results obtained as follows. 

A lower cavity gas pressure would increase groundwater inflow rates during 

z-.. excavation. It is estimated that zero fluid pressure at the end of 
~-.,._ 

·, .:>; gasification 1-wuld cause an average inflow of 90 ML/year per l km length. 

--,(',._Lowering of the water table is estimated to increase from 40m to 100m, 
,--' 

' which would still leave a minimum groundwater cover of about 140m over the 

top end of the excavati~n area . 

..._ If a h·ighrr permeability dislocation zone was introduced over the burn 

area in the latter stages of excavation, this would cause a marginal 

incre-ase in groundvrnter inflow rates, but 9 significant increase in gro

undwater table lowering, particularly for the lov,i fluid pressure case. 

In the extreme case of zero fluid pressure in tile cavity, the groundwater 
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cover at the updip end might be close to zero in the latter part of the 

gasification period. 

The coal seam' permeability used in the analysis is at the low end of 

the range measured. If a significantly higher value was adopted, this 

wou_ld result in slight increases in groundwater inflows an_d "'wa_ter table 

lowering during underground mining. In addition, higher groundwater in

flows and more extensive depressurization of the coal seam \\lould occur 

before underground mining commences. 

4.2 Roof Stability 

A preliminary evaluation of roof stability was made in the April i/983 

report, using experience derived from the U.K. involving overburden w~ich 

was typically 1ve 11-bedded sedimentary strata. It was estimated that the 

expected maximum possible settlement might be in the range 0.7 to 0.9 

of the seam thickness. For the average coal thickness of 14m used in 

the ore reserve calculation, this implies a ground settlement in the 

range l0-13m. The drill core and strength testing showed a mudstone of 

relatively uniform medium strength, which is consistent with the U.K. 

rock types from which the data were derived. The projections of maximum 

gr5und settlement are therefore considered realistic. 

With respect to caving of the coal seam roof, observations of subsidence 

suggest that the mining width at which closure occurs is about 1.4h (where 

h is the mining depth below ground surface). For an average mining depth 

of about 350m, the mining width for closure is thus 490m, i.e. the full 

width of the burn. 

The height of caving above the gasified zone is estimated from experience 

at about 0.07 to 0.14h, i.e. between 25m and 50m, or about 1.7 to 3.3 

times the seam thickness. It should be noted that the height of the caved 

zone'is restricted by the bulking of the caved material. With a bulking 

factor of between 1.2 and 1.3, the extent of bulking is limited to be

tween 3 and 5 times the seam thickness before roof support is achieved. 
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Beyond the caving height, a zone of lesser dislocation will exist within 

which there will be an increase in rock permeability to a height esti

mated at up to 10 times the mining heig~t. This effect will of course 

reduce with distance above the cavity. 

4.3 Implications on Gasification Process 

IL,". 
-7·. 

...··,~. ' .. \ 

I- ....-. 
I'; ';. s (t.' 

< \ .j.__ ''( -,, ..... .,(~ '-~ !, { '.' l ... • ,. • ... ) , ' ',.. 

The field investigation programme has enabled a betfer definition of 

rock strength and permeability characteristics, and of groundwater lev

~ls. These parameters have enabled more relevant analyses to be made-, 

of groundwater response to creation of the gasified cavity, and of roof 
I 

stability and surface settlement. , 
I 

Despite the significant assumptions required to be made for the prelim

inary analysis undertaken, the results suggest that both groundwater 

inflow and groundwater drawdown will be acceptable. The estimate of water 

inflow is 45 ML/year per l km of face. The rate of gasification indicates 

that a full face length (along the strike of the seam) of about 4 km 

will be mined in 20 years, i.e. 200 m/year. The estimated inflow is thus 

9 ML/year, or 9000 m3/year. This compares with a rate of coal production 

o( about 30 million tonnes in 20 years, or abo.ut 1 million m3/year. The 

ratio of average \'later flow to coal production is thus about 1: 100. This 

is a relatively low flow, and even with localized higher coal permeabil

ities the ratio should not exceed say 1:5, which l'lill be readily handled 

in the gasification process. 

With respect to groundwater table drawdown, the analyses suggest that 

with the most unfavourable assumptions, a groundwater cover should be 

maintained above the coal seam to prevent gas leakage except perhaps 

at the end of mine life. Given the limited accuracy of a 11 parameters, 

it can sensibly be concluded that a significant pressure head over the 

cavi~y is likely for most of the mine life, and that the long-term situ

ation can only realistically be assessed ·after data from the early years 

of operation are obtained. 

-~. ~ . 
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Conclusions as to roof stability are not significantly changed from those 

presented in the April report. The calculations of roof stability suggest 

that complete closure will not occur until the full seam lengt~ updip 

has been gasified. The caved zone \'Jill extend perhaps 25 to 50m above 

the cavity but should have a limited effect on the gasification process 

because of its development late in the gasification of a particular panel. 
?,-c ~<·,:\..:..:~ ec .... ~.,. '., .-; .', -<··· ... -. \· . ~.- ,,_.... ('" __ ,_,, , 

5. OVERVIEW OF LORE B RESOURCE 

The preliminary studies of underground coal gasification on Lobe B \'Jere 

based on the requirement to provide 70 M\~ of power ove:r a life of 20 

years. Main Series coal v:as selected as most suitable for this purpo
1
.se, 

with a high pressure system forming the basis of the feasib·ility study} 

Following discussions with ETSA on development of Lobe B, it was consider

ed desirable to assess the overall reserves in this deposit, rather than 

part of one particular seam. Comments belov, on each of the Lov,er, Main 

and Upper Series coal seams are extracted from the April report, modified 

by limited additional information. The relative positions of the three 

coal seams are shown on Figure 8. With the relatively shallow depth of 

the Upper Series, and the possibility of developing the open cut to at 

least 200m, it is probably realistic to ignore the possibility of recover

ing coal from these seams by gasification. The obvious possibility in

volves recovery from the Main and Lower Series over the full seam length. 

Both of these seams appear to terminate in the south-west area of the 

basin, possibly along a major inferred fault structure. The vertical 

separation between the seams, to the extent that it is defined, appears 

to be roughly constant at about l50m-200m. 

Based on a very preliminary assessment of deep seismic survey data, the 

Main Series seam downdip of the area proposed for gasification appears 

to maintain its thickness and continuity. Knov,ledge of the nature of 

the seam to a depth of 400m can thus be extrapolated to depth with some 

modest likelihood of applicability. 
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The composition of the Lower Series seam is relatively complex, being 

made up of variably interbedded coal and mudstone according to the limit

ed data available at shallow depth (<200m). The coal bearing _interval 

is comprised typically of an upper and lower split separated by lOm to 

20m of mud stone. The over a 11 coa 1 content exhibits considerable range 

in both splits, as d'.Jes the thickness of the major coal bands, which 

range from 2. 5m to 8. Om in the north-eastern area and from· f. 7n1· to 3. 6111 

in the southern ,,reas. The upper split contains severa 1 coa 1 bands in 

excess of 3m thickness, but those in the lower split rarely exceed 1.5m. 

In attempting to ach·ieve a realistic assessment of total reserves, it 
I 

would appear reasonable and pe1'ilaps conserva.t i ve to adopt an aver(.age 

seam thickness of at least 10m in the Main Series and a total of 4r1 in 

the Lower Series. A rough seam length of 3500m and a width of about 4500m 

can be obtained from current knowledge of the basin geology. The reserves 

which result from these dimensions are 

Main Series 160 million m3 or 200 ~ill ion tonnes 

Lower Series 60 million m3 or 80 million tonnes. 

nre limited accuracy of these estimates should be evident from previous 

discussion. 

If the total gasifiable resources of Lobe B 0re put at around 250 to 

300 nrillion tonnes, i.e. ten times the amount being considered for devel

opment in the present study, it is reasonable to consider the impact 

of the proposed 60 Ml·J scheme on development of the complete deposit. 

Two major factors requ1rrng consideration in determining the best method 

of devel0ping the complete resource are 

the need to define reserves at .depth (>500111) 

difficulties in developing the Lower Series seam if the M.::i.ir. 

Series is gasified first. 
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The latter point r~sults from the problems of drilling through caved 

ground within and above the Main Series seam in order to install ignition 

holes at lower levels. 

The problem of adequately defining coal seam thickness, reserves, and 

continuity at depth is obviously of great significance in determining 

the maximum potenfial 'of Lobe B for gasification. This is particularly 

true for the Lower Series, due to the variable thickness of the seam 

in the splits. 

There is little doubt that an initial programme of seismic investigation 

and limited deep drilling would be necessary to support any long-t~rm 
I 

plan to gasify both Main and Lower Series seams to maximum depth. 
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1_;: ·' :.IICI.IIA TIOH VERTICAL A?INUTN 

4»11.l. lYPf / lt£Ttt00 HQI I IIAlC l'IIOJECT SHEDDEN/U.C.G./LEIGH CREEK SHEET 2 :of 7 
•• >' • •• , .. ' 

~ 
:ii - ... I ROCK 0 ~a DISCONTINUITIES 

ROCK TYPE ~ 
,_ . .., L =>c:, INOENTOR DESCRIPTION R.l .• O tioX:: JOtlTS, 8COOWG, SCANS, fAUl TS 

ANO DEGREE OF Q. w 
d ~--~ VrUES COl.<Ut, HARDNESS, tit. <<:> DEPTH A 

~ ls DESCRIPTION 
WEATHERING ao 1 is=POINT LOA1 "'-' u Ir u. - SP A(lj!i, A TTITUOC, SHOOTtMSS, 

metres I t111
1
1

. 
flllNG, COATING, APCRT~C STRENGTH 

350 
I 350.23 bedding dip 10°,slight curve, 4bU 

MUDSTONE F dark grey, moderately weak, smooth, clean 470 massive, low bedding. angle to 350.36 bedding dip 4~clean smooth 
- 10° i- planar 450 -

' ~ j' 470 

,-351 
350.84 bedding dip 10°, clean,smooth, 460 - planar -

I lOC 351.10 bedding dip 4°, clean, smooth, 

11) 
planar 470 

>- '. - - 485 -
440 

) 351.91 bedding dip 10°-, clean; rough,,, 
I- -352 planar 440 -,.__, - - ) 352.02 bedding dip 10°, clean, rough, 

352 10 planar.-
) 500 352.50 to 352.58 hard bar 

520 i- - ~oc -
D 460 

~ 353.00 bedding dip 10° ,clean,rough, 460 ( ~ - -353 planar 
~~1; MP~ J 353.37 drilling B3 10°, clean, rough,. 

planar I 500 
l 

roJ 
500 

i- - -
h 510 ~ 

~ 353.72 bedding dip 10°, clean, 500 - -354 planar -
t) 354.23 83 dip 10°,clean,rough,planar 510 

354.30 83 dip g0 ,clean,rough,planar 460 - I--

- - 345 34 460 -

354.84 bedding dip 6°,discoloured, 

- -355 ll rough,planar 460 -
355.29 bedding dip 9°,discoloured, 460 

[ 
rough,planar 

- - 355.57 to 355.60 hard bar, irregular/ 460 -minor bedding plane trace, we D 
small, slickensides developed on 

SILTY horizons (?) bedding planes 12° to 16° 
460 355.80 bedding dip 9°, discoloured, 5 - -356 rough, planar 460 ts = . 356.04 drilling - bedding dip 9° 
460 0.81 MPaL 

- - 510 -
460 

356.98 bedding dip go, discoloured, 

470 ~ = \ I- -357 rough, planar 
357 g§_ 357.06 bedding dip 8°,discoloured, 

0\5 MPa/ rough,planar 
357.13 bedding dip 9°, discoloured, 

,-. - rough, planar 460 -
n 357.40 drilling g~clean,rough,planar 460 

357.54 drilling go, clean,rough,planar 
I- -358 357.65 hard bar 251llll, bedding 10° at 460 -120° to other faces 460 

\ 

- - 460 -
1 

358.72 bedding dip 5°,discoloured, 440 rough,planar, iron-stained 
) 101 - -359 480 -359.22 bedding dip 8°,discoloured, 

I rough, planar 
470 t = ,J. 359.31 bedding dip 7°,clean,rough, 
480 0~86 MP - - planar 

470 
359. 90 

' -----·------------_:.. 360 ,._,_ .. J.. ------------------- -
! 
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LOCATIOH 

SUlll'ACt Cl(VA llON CR.LI ' OATUN 

t«lJl4 TION .. , .. VERTICAL A?KITK 

DRU TYi'£ / 111:TIIOO -·.-; HQTT DAU 

ROCK lYPE 
AND DEGREE OF DESCRIPTION 

WEATHERING 
COi.OUR, HAROlltSS, •IL 

MUDSTONE F dark grey, moderately weak, 
massive, uniform 

... 

,_ 

... 

,_ 

.... 

-

-

-

-

L.. 

well developed banding through
out, often several cycles of 
upwards fill i ng 

BORE HOLE FIGURE · A1 

SHEET~ _OF 7 PRoJt:cT SHEDDEN/U,C.G,/LEIGH CREEK 

II 

-

i-361 · 

11 

-362 
362. D6 ,_ 11 

I{ 

Ll63 ~ 

-
01 

'-364 
>-

... 

W65 - -365. 4 
>-

... 

-366 

-
.0( 

--367 

-
' 

~68 
368 ill 

- 368 64 -
r-369 

Ii 

I ID 

I• 

DISCONTINUITIES 
JONTS, IICOOIIO, SLUIS, fAU. TS 

ROCK 
INDENT OR 
VALUES DESCRIPTION 

SPACllu, A TltTOOC, SHOOTttil'SS, 
fLLl'lu, [OA ll'lu, APCRTUR( I (J. = POINT LOA l 

STRENGTH 

14oU 

440 

360.51 drilling 8°,clean,smooth,planar,450 
minor leaf impression 
360.95 drilling 10°,clenn,rough,planar 460 
361.04 drilling 9°,clean,rough,planar 470 

450 

361.60 drilling 10°,clean,rough,planar 440 

361.90 bedding 12° minor--slkks, smootl 440 
planar 
361.91 to 362.10 hard bar 500 
361.92·1>edding 16° ,slicks ,smooth ,planar 

460 
470 

460 

-

-
-

-

-

363.21 drilling 10° ,clean,smooth,planar 
430 

fis = t 
/ 470 \0.88 MPa/: 

363 .80 drilling { 

470 
470 

11°,clean,rough,pla ar 
I 

364.04 drilling 6°,clean,rough,slightl• 460 
curved 450 
364.18 drilling 8° ,clean,smooth,planar 460 

1460 

365.03 to 365.04 driling breaks from 1460 
catcher 1430 
365.23 bedding 6°,clean,smooth,planar 
365.48 bedding 7°,clean,smooth,planar 420 365.49 bedding 7°,slickensides down di1 500 polished planar 
365.30 to 365.80 many bedding planes 355 
with 9° dip,minor slickensides very 
smooth, planar, slicks often small 
striations sub-parallel to bedding 
direction. 

1430 

356.70 irregular slicked fragments 1440 

. 

. -

. 

-
. 
. 

-

-· 

-

-
365.79 to 365.86 hard bar 420 
3.66.05 ~ = 1£ 
366.92 bedding dip 6~clean,rough,plana b4D os63 MPa 
367.29 bedding dip 6°,minor slicks, · 
rough, planar 380 : 
267.44 bedding dip 5° ,very small crush 1,so 
zone paralled bedding 
367.47 several sub-parallel sub-vertica~30 
discontinuous fractures 
367.62 bedding 8°,clean,rough,planar A60 
367.86 bedding 10°,clean,rough,planar 
368.13 joint dip 65°,clean,rough,planar 
passes downhole into zone of sub-
vertical sub-parallel fractures 

369.06 to 369.83 several sub-vertical 
drilling induced fractures due to 
re-dri 11 i ng 

-

-
-

-

-

-

.._ ____ -----------------370 _,_ • t.l. _______________ ....,; ___ -

r.nl nc::-n ,. rc--nr1,.,. rr 
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$UAl',A[( Cl[VATIOH (R.l.l 11>.Tl.tl BORE HOLE FIGURE A1 ; 
I«!.$ TIOH . 

Vt=:RTTC'.AI A21'1UTH 

'.ORl.~•TY1'£ / lt£Ttt00 HOTT DAU PROJtCT SHEOOEN/U,C.G,/LEIGH CREEK - SHEET 4 OF 7 ; 
. ' 

~ 
;;; ~s i 

. 
u 0 DISCONTINUITIES ' ROCK TYPE .... _, 

DESCRIPTION 5: R.l ... .., ;; c81e JOl!TS, 8CDOING, StAIIS, fAIA. TS ROCK 0.. 

~ ANO DEGREE OF COI.IUI, HARDH!SS, 11<. <e> DEPTH• t§ d ~_,~ DESCRIPTION INDENTOR a:o WEATHERING "'-' 
.., a: ... - SPACIIG, A TTITOO£, SHOOTtflCSS, VtLUES 

metres I ~"'i' ft.LIHu, [OATIHG, AP£RTUR[ 

370 
t 430 

MUDSTONE F grey and dark grey, moderately 370.37 drilling very minor grinding 
weak 465 

... .... 450 -
lOl 390 

370.74 drilling 
460 

1-. .- 371 -
COAL F black, vertical !571.071 

... ... ... -
371. w ,__ 

- -- . - .. 
.... .- 372 -

,, 

... .... -

,_ ...., 373 NA -
I 

... ~ I -

l .... .- 374 -
... ,.. -

MAIN SERIES 374. ~ 
.... COAL SEAM 

.- 375 ~ ~ -
371.07-389.87 

... .- -

- - 376 -NA . -
-

- - -

- - 377 --

- - -
- 377. ,r 

- - 378 -
-

- -- -

- - 379 NA --
; 

-
... .... -

~ 

-----··------- ----- -------- 380 ,.__,_ ... • I.I. -~-----------------
-

r:n1 ncn ,. rc-nr-1i TLr 
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LOUllClH 

::;;(VATK~IRU ::" BORE HOLE L3964/ FIGURE :;At 
VERTICAL · · · · · 

1-DRl.-l..:.1'-YP_t_/_llC_TH00 __ ....1.H.!::JO'TT=='-------DA-T_l _____ +-l'RO-JC_C_T _S_H_E-DD_E_N_/U-.-C-.G-.-/L_E_I_GH-C-RE_E_K-----~- ~-H~EJ'5 OF 7 

ROCK TYPE 
AND DEGREE OF 

WEATHERING 

COAL F 
-

-
I-

~ 

... 

~ 

... 

,_ 

... 

~ 

I-

- . 
-

-

-

'-

.... 

-
I-

.... 

; 

DESCRIPTION 
COi.OUR, HARlllltSS, tit. 

black, very weak to weak 

MIi.IN SERI ES 
ccw..~ 
371.07 - 389.87 

~! ~ -Rl. • "-<I!> OlPlH A ~~ a:o 
"'--' , . 

metres 
380 . 

-
380. T 

-381 

-
,- 382 

-

i- 383 

-

383. ~ 
-384 

.... 

... 
,-385 

,-

-386 

-

386. B4-
-387 

-

-388 

-

,- 389 

389.B7 

;,, ~ g l g !.. c8>e .., c:i 
a: d <-'o: 
0 

"' 
Q! ~ ... u. -

\ ~"'1' 

I 

,-. 

NA 

,--

L 

NA 

,--

NA 

" 

DISCONTINUITIES 
JOl(lS, B£1J01Nu, SCANS, fAll TS 

DESCRIPTION 
SPACIIG, A TllTUO[, SHOOTtfltSS, 

fl.ltlG, COATtlG, IJ>CRTl#I[ 

. ~-·· .. ,' 

. 

I 

( 
I 

. 
-

-

---
--
-

-

--

-

. -

-

-----. 
------

-

--

-
-

---. 
-
. 

-

-

---__ ,._ ___ ----- - - -- 390 ·-·- • :J. ---------------·------ -
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LOU.TIOH 

WAfACE CL(VATIOff IUI 

INO.IIATIOII .VERTICAL 
ORll'TYP( / :11:THOO HOTT 

ROCK lYPE 
ANO DEGREE OF 

WEATHERING 

DESCRIPTION 
COLrul, HARDNESS, 1tt. 

Alt1UTH 

DAT[ 

MUDSTONE F grey and dark grey, moderatley 
weak ... 

... 
.. 

-
-

-
,._ 

._ 

,._ 

... 
-

,_ 

- -
-

~ 

near CLAYSTON:: 

-
-

-
~ 

-

BORE HOLE L3964 FtdURE:~(A 1 · 

l'ltOJtCT SHEDDEN/U .r. .r. /LEIGH C':lll-"FI( 
SHEET 6':0F 7 .. 

1-391 

.. ... 

•392 

-
392.tio 

·393 

.-394 

... 

394 .t72 
-395 

,_ 

..,.. 395 

-

::_ 397 

... 
,_ 

397 .172 
._ 398 

._ 399 

-

~01 

Ii 

lOD 

DISCONTINUITIES 
JOIH1S, 8UIOING, SUNS, f AIA.1S 

DESCRIPTION 
SPACJIG, A TTITUOC, SHOOltflESS, 
fLllHG, COATING, APCRTOO[ 

ROCK. 
INOENTOR 
VALUES 

(Js= Pi'J/Nl LOAD) 
\ SlRENGTH / 

~30 
~40 

~30 
~60 

-

-391.03 very thin hard bar 5mm ~20 . 
391.31 bedding dip 6°,clean,rough,plan 
planar ~GO-?OO 

No breaks 

392.66 bedding dip 6°, slicked crush 
zone 3mm intact 

I 
393.5 to 394.4 irregular fracture at 
about 15° Increased dip between twt 
crush zones 392.66 and 395.08 

395.08 to 395.10 bedding dip flat, 
irregular, high slicked,very smooth 
slightly curved 

395.74 bedding dip 4°,clean,rough, 
planar 
395.95 bedding dip 6°,clean,rough, 
planar 

396.43 bedding dip 4°,clean,rough, 
planar 

396.96 to 397.11 hard bar 

397.55 bedding 4°, possibly crush 
zone, very thin 

398.46 bedding (?) dip 2-3° clean, 
rough, planar 

' ' 

398.77 bedding 7°,clean,rough,planar 
398.96 to 399.08 hard bar 
398.96 contact to hard bar dip 3°, 
highly polished, smooth, planar 

399.12 bedding 4°, clean,very rough, 
planar 
399.36 bedding 6°,clean very rough, 
planar 

1440 
~70 

1410 
1460 

1430 

1430 

-

-

-

1450 /1 5 = t 
~60 t 0.53 MP~: 

1440 

1450 

1450 
450 
460 

500 

520 
450 

1500 
460 
475 

460 
440 

450 
460 

430 

440 

420 

500 
460 

460 
460 

-

-

-

-

-

---
. 
-. 
-
-

-

-

---------------..6...--11-400·'-- · 
460 _ ~~------------------

r.ni ni:-o 1, ccnri A Ti:-<:: 
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SUllfA([ CL(VATIOH IR.LI 

WIIATIOH VERTICAL 
1)1!1.t .TYPE / ll(THOO HOTT 

ROCK TYPE 
AND DEGREE OF 

\./EATHERING 

DESCRIPTION 
CClOUR, HAROHt:SS, ttt. 

MUDSTONE F dark grey, massive 

-
.... 

-
,_ 

-
,_ 

-
-

-

-
,_ 

END OF BOREHOLE 
@ 

403,72M 

OAT~ BORE HOLE L3964 -
A2HJTH · ' 

OAT£ PftOJCCT SHEODEN/U.C,G./LEIGH CREEK 

u -~ RI. • 

~"" Dtl'TH' ~ 
t.:J~ ~~ 

metres 

400 

-401 

!d 
I( 

II 

01S CONTINUITIES 
JOIKTS, ll[O(JflG, SEMIS, fAIA. TS 

DESCRIPTION 
Sl'A(flG, A TTITW(, SNOOltffl:SS, 

fl.LflG, COA lflG, AP£Rll.ll[ 

401.0 minor grinding 
401.07 bedding dip 3°, very rough, 
clean, planar 

FIGURE.· A1 
SHEET 7 OF 7 

ROCK 
INDENTOR 
VALUES 

460 
460 
430 
460 

500 

-

-

430 -

-402 

-

-

... ... 

... 

-

,_ 

-
'--

L 

~ 

-

II 
~oc 

II 

I( 

' 

469 
450 

slickens·1des, msooth, slightly curved, 450 
hard bar at 402.65 15rmi thick, slicken- 430 sides, smooth, planar 

403.50 bedding dip 4°, clean,rough, / 
pianar 

470 

480 
1 450 

480 
460 

-
-

-

-

-

-

-
-

-

-

-

-

-

-
--
-
. 

-

-

-----·------------~ ,.___,.;_,i,.. ~--------------------
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LOCATION 

~FAC( Cl.[VATIOH lRW 

tKLIU.TIOH 

1>Rl.l· TYP[ / ll(THOO 

ROCK lYPE 
AND DEGRE£ OF 

WEATHERING 

VERTICAL 
PORTADRILL -HQ TT 

DESCRIPTION 
[01.0\Nl, HAROH[SS, etc. 

A?KITH 

OAT[ 14,12,84 l'ROJ£Cl 

B.ORE HOLE L3966 
SHEDDEN/ U.C.GlLrJGH CREEK 

DISCONTINUITIES 
JOI/TS, 8tllOING, SCANS, fAUl TS 

DESCRIPTION 
SPAM, A TTITl.C(, SltOOTtflESS. 

H..UIG, COATING, APERTUIIC 

FIGURE A2 

SHEET I OF 2 

240 I 

-

-
'-

..:.. 

'-

-

-

COAL F 

SJ LTSTONE F 
SANDY 

OPEN HOLE 
(SURF - 241m) 

black, very weak 

grey, moderately weak, rare 
coal bands and blebs 

_ SANDSTONE F light grey-brown, very fine 
grained 

GRADING 

-

-241 
... 
... 
'-... 

1-242 

'-

-.:4c.9 
-

... 

~43l 0 
.... 24 

... 
- VERY SIL TY 

... 
P-,--t--

..... 

GRADING SAND1 ,_ light brown and grey 

- COAL 

.... 

MUDSTONE F dark grey, weak 
WITH COAL BAtDS 

MUDSTONE F 

,_ 

greY', moderately weak, 
massive minor banding 
evident 

~ ( ?CLA YSTONE light Jtbey, rrodera tel y high __uten _____ _ 

244.61 

t--245 

I-

[245. 7E 
-246 

... 
t246.65 

1...247 .00 

... 

.._249 

... 

.... 
... 

.__ 

- '--

i--------------------250 ..._,_ ... , 

I 

J, 

bedding contact angle 10° 

at coal base very fine grained 
silty sandstone 15!llll 
243.4 sub-vertical in fill 

244.3 bedding dip 8°, clean, rough, 
planar 

247.10 bedding dip 2°, clean, rough 
planar 
247.18 bedding dip 7°, clean, rough 
planar 
247.25 bedding dip 4°, clean, rough 
planar 
247.33 bedding dip 5°, clean, rough 
planar 
247.5 to 248 many bedding planes 
dip 4° to 16°, clean, rough, planar 
247.95 hard bar 26mm intact bedding 
dip 6° clean, rough, planar 

248.95 hard bar 10mm 

249.82 and 249.88 bedding dip 8° 

-

-----

-

-

-

-

-

-

-

-

-

-
--

--

-

-

--

-
-

-
I( clean, rough, planar 
LJ,. i...- _____________ .. ..._ __ ._ -
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lOUTION 

SUllfAC( U[VATION CR.l.! 

DRU TYi'£ / l'l!THOO 

ROCK lYPE 
AND DEGREE OF 

WEATHERING 

MUDSTONE F 

-

-· 

-

-

,, 

-

-
-

-. 

-

- . 

- ,, 

-
,-

~ 

.... 

CLAYSTONE; 
(7) 

.... 

-

DI.TUN BORE HOLE L3966 
VERTICAL A2'KITH 

PORTAORTL L -H O T T DATl 14.12,84 PAOJCCT SHEODEN/U.C,G, /LEIGH CREEK 

FIGURE. A2 

SHEET 2 OF 2 

DESCRIPTION 
COlOUR, HARDNESS, 11<. 

grey and dark grey, moderately 
_weak, massive 

banded light grey and grey 

END OF BOREHOLE 
Q 

260,20M 

-

- 251 

-... 

- 252 

... 

- 253 -... 

... 

- 254 

-
- 2fi5 

... 

- 256 -

.... 

- 257 

-

- 258 

-

- 259 -

-

-
?Kn 

IC 
~ 

DISCONTINUITIES 
JOl!TS, DtllOIHG, SEAKS, FAUi. TS 

DESCRIPTION 
SPACING, A nm.or. SNOOTHHESS, 
fl.llHG, COATING, APCRT~C 

?50.80 bedding dip 8~ clean,rou_gh,planar 
250.95 bedding dip 5~clean, rough,plana1 
~51.14 hard bar intact 
251.48 SLTST band, yellow-brown, 
moderately weak 
Bedding disrupted at top and bottom, no 
s 1 ickens i de 
251.92 bedding dip ll~c;le_~n.i;ough,planar 

~52.48 hard nodule, parallel bedding 

252.80 bedding dip 8~c1ean,rough, 
t--H-+++-<irregular, planar 

253.50 to 253.60 hard bar intact / 

I 
253.96 bedding dip 8~ clean,rough,p1Anar 
fossil trace 
254.22 bedding dip 4~ clean,rough, 
irregular, planar 
254.37 bedding dip 5~clean,rough,planar 

~ 254.73 joint dip 20~grooved down dip, 
smooth,planar,dip nonnal to bedding dir 
254.83 hard bar, thin, weak 

~ 255.06 to 255.21. development of several 
thin hard bars- sandy bedding dip 8° 

It clean, rough, planar 

t--H-t+H256.00 bedding dip 8~c1ean,rough,planar 
256.20 bedding dip 4~clean,rough,p1anar 
256.26 bedding dip 15~c1ean,rough,planar 

~ 256.43 to 256.46 hard bar, thin, weak 
bedding dip 8°, clean, rough, planar 

~ 
1

' 257.19 to 257.26 sandy siltstone, 
bedding dip 8°, clean, rough, planar 

258.0 to 258.38 several bedding planes 
~ dip 4° to 15°, clean, rough, planar 

258.68 to 260.0 many bedding planes dip 
6° to 10° clean, rough, planar 

259.30 to 259.46 hard bar, high strengtr 

rn1 nr-n ,. r-r-nrt .. -,-rr-

AEIVJll(S 

-

-

-

-

-

-

-

-
. 

-
--
-
-

-

-

-

-

-
-

--
-
-
-
-

-

-

--
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ROCK TYPE 
AND DEGREE OF 

WEATHERING 

i-

-

I-

... 

I-

DESCRIPTION 
COLOOR, HARDNESS, elL 

CJlEN l{)Lf 

SlffACE - 313,6CM 

31. 

,-

- 311 

1- 312 

1- 313 

I 
I 

L 

DISCONTINUtTIES 
~TS, BtDOIHG, SUNS, FAil TS 

DESCRIPTION 
SPACtl(j, A TTITUO(, SNOOHMSS, 

flllHG, (OA TING AP(IITURE 

I 

ROCK 
INPENTOR . 
VALUES 

/is~ POINT LOA 
\sTRENGTH 

. 

-

-
. ' 

-

-

-

-
-i--- ~...+.+-J-- .. --- I 

I MUDSTONE F dark grey, rooderately weak, 
1- rock, massive low angle bedding 

-

-
,_ 

-

-
,_ 

I 

~ 

I, 

- 314 ~ ~ D 

1- 315 

-

1- 316 

.__ L-- 316. no 

- 317 
) 

~ 

317. BS. L-

,_ 318 

-
,_ 319 

._ 

.__ ~ 

319 .r10 

-----··-------------m·~·-· 

' 

314.52 joint dip 12°, very smooth, 
clean, planar, horizontal to bedding 
direction 

315.45 bedding dip 15°,clean,rough, 
planar 

316.02 bedding dip 10°, clean,rough, 
planar 

460 
470 
490 

480 
470 
490 
480 

490 

480 

490 
480 
480 

. 
-

-

-
-

-

-

-

-
-

520 \ 

(
I = 

0~ 6 MP a 
450 ' 
470 
430 
420 

460 

470 

480 

-

-

-

-

L---------------·'---- -



lOU.TIOH 

SUlf.lCE Cl[VATIOH IR.U 

flQ.liATIOH VERTICAL 

DAU 1YP[ 1 XETHOO Portadri 11 - HQTT 

ROCK TYPE 
ANO DEGREE OF 

WEATHERING 

DESCRIPTION 
(IX.OUR, HARDNESS, tit. 

AlHITH 

II.OE 

MUDSTONE F I dark grey, moderately weak rock 
massive, low angle bedding 

I-

._ 

.... 

..... 

r-

.... 

-

~ i,-
Rl. ., 

"'"' DEPTH• a:o 
"'--' 

metres 

320 

.... 

-321 
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DISCONTINUITIES 
JOlllS, 8!.DOIMG, SUNS, f .llA. TS 

DESCRIPTION 
SP.lCIIG, ATTITUO(, SHOOTIMSS, 
ft.ltlu, (OA TING, APUll~[ 

324.25 bedding dip 22°, pyrite(?), 
rough, planar 

I 
I 
I 
I 

324.58 joint dip 17°, slickensided, 
highly polished, very smooth, planar 

325.47 tp 325.76 several joints dip 
8° to 15° normal to bedding direction, 
Each highly polished, very smooth, 
planar, slicks generally parallel to 
bedding dip direction 

326.75 to 327.10 numerous flat 
dipping joints and bedding. all approx 
paralled to bedding, each highly 
polished, very smooth, planar to 
slightly curved 

ROCK. 
INDENTOR 
VALUES 

(fs•POINT LOAD 
STRENGTH I 

480 
470 
500 

480 
460 

490 
490 

-. . 
-

::~ (: ~/MPa} 
440 -
500 • 
460 
470 
520 
560 

460 
480 

500 
470 
520 

490 
400 
480 

460 
480 

490 

470 

480 
470 
470 
490 

480 

480 

460 

-

-

(
ls = ~ 
. 78 MP a/: 

-

. 

-
. 

-

-

---
-

-
. 

-. 
I " 470( \ 

1 ~32 MPa1 
470 

------------------3E-- ~~--------------~----
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ROCK TYPE 
AND DEGREE OF 

WEATHERING 

DESCRIPTION 
COlOUR, HARON(SS, tit. 

MUDSTONE F dark grey, moderately weak rock 
massive, low angle ~edding 

-

-

-
-

-

-

-

-

-

-

-

-

-

-

330 

- -330 48 

• 331 

_ 332 

-
332 60 

- 333 

- 334 

-

- 335 

-
33'..l}_ 

,_ 336 

-

- 337 

-338 _ 

331 ;0: 

_ 339 

-

( 

f;38 

-
I 

' µ 

D 

) 

' 

-

90 

( 

I 

01S(ONT INUIT IES 
JOIITS, MOOING. S[AtlS, fAlA. TS 

DESCRIPTION 
SPACING. ATTITUO(, StlOOTt-tl[SS, 

fLLING. (OA TING, APCRTl.lll[ 

333.83 to 333.89 hard bar 
( 
I 

335.15 to 335.32 hard bar, irregular 
nodules 

ROCK 
INDENTOR 
VALUES 

(
ls•POINT LOAD 

STRENGTH 

460 

440 

480 

450 
450 

420 
450 

~40 
450 

450 

490 

480 
460 

-

-

-

----
-

-
460 (is = \ 

480 \. 82 MP a)_ 
480 

510 

480 

480 
440 
470 

460 
490 

470 

440 
420 

-

-

-

-

-
-

337.32 joint dip 25° to 30°, 
discontinuous, polished, very smooth, 
curved 
337 .22 joint dip 50° normal to bedding, 500 
polished, very smooth, planar 
337.60 joint dip 60° normal to bedding, 
polished, very smooth, planar 

-

338.0 joint dip 65°, curved and 
polished, very sroooth, planar 

: (., 

·, r•r':· 

460 

460 

460 
460 
470 

-
-

-
. 

Is = -
450 .33 MPa 
450 
430 
460 

-

------------------340 ----
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SURfAC[ (L(VAllOH ll!LJ 

fjClflATIOH VERTICAL AZHITN 

ORl.UYPt ')t[lHOO Portadri 11 - HOTT l)>.l[ 

-

ROCK TYPE 
AND DEGREE OF 

\./EATHERING 

MUDSTONE F 

-

DESCRIPTION 
CCI.OUR, HAROH!SS, tic. 

dark grey, moderately weak rock, 
massive, low angle bedding 

BORE HOLE L3967 
PltOJt:CT SHEDDEN/LI .C .G ./LEIGH CREEK 

- . ~~ 3 
RI w 

DtPTH' ;!:z ~ 
, ...... 

metrrs 

340 

-

-341 

d 

DISCONTINUITIES 
JOMS, 8EDOIHu, S(AHS, fAIA. TS 

DESCRIPllON 
SPACING, A lTllUO(, SMOOl~ESS, 

fl.LING, (OAT,;G, APCRT~[ 

339.90 two parallel joints dip 60°, 
highly polished, very smooth, planar, 
normal to bedding 

FIGURE A3 

SHEET 4 OF II 

ROCK 
INDENTOR 
V~lUES 

(
Js•POINT LOAD) 

STRENGTH / 

460~ = \ 
47o 1 \o MP a 
470 1 

480 

-
- - •loo- - - - - - --- -=-- . ._ -- ---- ----

-
I-

..... 

-

-

-
... 

... ,_ 

DEPTH CHECK REVEALED 
ERROR IN DRILLING DEPTH, 
BASE OF BOREHOLE 
ACTUALLY AT 339,84M 

DEPTH ERROR 1,24M 
TOO DEEP 

-----"----------
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LOCA TIOH 
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SHEET 5 OF II 
... KLIIA __ 110H __ .,_,,VERTICM 

PAI..L,TYPE /ll(tHOO Portadrill - HQTT 

... 

ROCK TYPE 
AND DEGREE OF 

WEATHERING 

-
... 

... 

-

-

-

-

-
.... 

DESCRIPTION 
COlM, HARDNESS, 11<. 

REPORT NOTE - SHEET 4 

A?t«llH 

DAT£ 

1,,1 
:,: 
n. 
-<'-'> era 
l!)_, 

'""'Rt. y 
DEPTH l 
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DISCONTINUITIES 
JONlS, &UlOtlG, SU.PIS, fAIA. TS 

DESCRIPTION 
SPACING, A TTITOO[, SNOOTtfl(SS, 

fLLING, COA llNG, APERTl#l[ 

OCPTH CHECK ETC, ~ 
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lOU.TIOH 

SURfACE CLEVA TIOH IIUJ DA TUN 

IHCUIATIOH VERTICAL· A2HJTH 

ORI.L, TYPE , .1ETHOO Portadril 1 - HQTT DATE 

ROCK TYPE 
.., 

DESCRIPTION x 
0. AND DECiREE OF COlOUR, HAROHCSS, etc ... ..,, 

\,,l(ATHERING o::o 
"'--' 

MUDSTONE F dark grey, moderatley weak rook 
massive, low angle ~edding 

-

i-
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-
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-
I-

-

-

-
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- . 

-
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-
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t-

... 
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I 

,.. 

BORE HOLE L3967 
PROJCCT SHEODEN/U .C .G ./LEIGH CREEK 

FIGURE A3 
SHEETS OF II 

ij ~ - .., 1 DISCONTINUITIES ROCK ~ a. 
INDENT OR - t: i="'~ JOI/TS, MOOK,, SEAHS. fAll TS R.1. • 0 ..,o 
VALUES 

.., 
OEPTH • ~8 d ~ ..... ~ DESCRIPTION (is =POINT LOAD) « IL. '=' SPACIIG, A TTITUO{, 5.HOOT!.«SS, 
metru I '"'11 

. 
fLllN(i, COA TIN&, APERTl.#l( STRENGTH 

340 340.4 to 341.2 several flat dipping 
joints, normal to bedding, highly 440 

~ polished, very smooth,slightly curved 450 ... surface,normal to bedding dip 470 -
D 340.64 joint dip 65°,highly polished, 

very smooth,slightly curved surface, 490 
,- 341 3( D nonnal to bedding dip -340.8 joint dip sub-vertical curved, 470 highly polished and slickensided,very 

smooth,normal to bedding dip 440 
... ~ 470 -

~ 341.75 joint dip 55°,highly polished 470 
and sl ickensided,very·smooth,planar · 

- 342 480 -342.0 io· 342.4 several slightly curved 
~ joints dipping in same directions as 460 

~ 
bedding. Each highly polished,slicken- 430 sided,very smooth --

p 480 
342.EL 342.84 two parallel joints dip 60°, .-- highly polished, slickensided,planar, 

- 343 
p 470 -normal to bedding 

I 470 

.... 
' I 440 ls = 1 

~ 

I (.38 MPa'-· 
p I 460 _ 

- 344 344.24 joint dip 60°,polished, very 360 -smooth,planar, dip same direction as p 
bedding 380 

? 344.55 joint dip 65°,polished,smooth, 480 -- 50 l'F planar, normal to bedding p 

470 
_ 345 450 -345.30 to 345.90 several bedding planei, 

dip 12° to 15°, clean, rough.planar, 460 
often trace pyrite 

... 460 -
470 

345.9 ;).._ -
- 346 460 -

440 
440 

- 1• 

460 (. ~9 = MP a}: I' 

460 -- 347 ~ 

470 -
75 

- 460 

- 470 
- 348 348.45 several sub-parallel joints,dip 440 -

55° to 65°,highly polished,very smooth, 460 slightly curved 
440 -- 348.75 bedding dip 16°,clean,rough, 

planar, joint dip 35° to 40°,slicken-
470 

348.9 ~ r--
sides,very smooth,slightly curved, 

480 ._ 349 normal to bedding -
470 

-
460 

34.9;.75 joint dip 65° normal to bedding, --
II closed slickensided,very smooth.planar 480 

---------------------.. -350 -·--· 1:J. ~:·--------------·---- -;<. 

r.n1 nc-o A cc-nr1 ,. Tee-



lOCATIOH" 

SUR/',1.C[ Cl(VATIOH IR.LI 

KllNATIOH VERTICAL 
ORl.l ·,m / :11:tHOO Portadri 11 - HQTT 

ROCK TYPE 
AND DEGREE OF 

WEATHERING 

DESCRIPTION 
COi.DUA, HARDNESS. tlL 

DAT\.tl 

A2HJTH 

DATC 

MUDSTONE F dark grey, moderately weak rock, 
massive, low angle bedding 

,_ 

-
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..:. 

'-
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-

I-
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DISCONTINUITIES 
JOIIITS, 8CO()IH(j, S[AHS, fAlA. TS 

DESCRIPTION 
SPAOl!i, ATTITUO(. S'100Ttfl(SS. 
fU~G. COATIH!i. AP(RTIJ![ 

350.7 to 351.0 several flat-dipping 
joints highly polished, very smooth, 
planar 

351.3 intersecting joints dip 50° and 
60°,pplished smooth, planar, normal to 
one another, onwards bedding decreases 
from 15° to approximately 6° to 8° 

- -~~- -

352.25 joints dip 60°, normal to 
bedding,polished,smooth, planar 

.I 

I 
I 
i 
I 

355.7 joint dips 35°, polished,very 
smooth,dip parallel to direction of 
bedding 

357.0 bedding dip 5°, clean,trace 
pyrite, rough, planar 
357.12 bedding dip 5°, clean, trace 
pyrite, rough, planar 
357.30 bedding dip 4°, clean, rough, 
planar 

357.98 bedding dip 30, clean,rough, 
planllr 
358.10 bedding dip 30, clean,rough, 
planar 

ROCK 
INOENTOR 
VALUCS 

(
ls=POINT LOAD 

STRENGUl. 

-
460 
529 -
470 
440 -
450 

-
460 
460 
470 -
460 

-470 
450 . 

440 -
470 

46l§/MPa~ 

440 
470 -
420 
430 

. 

450 -
. 

450 
440 

. 
-

440 

-
420 
440 
430 -
460 
430 -

460 -. 
450 . 

. 

470 -
470 
440 -
440 

440 

44
£,a "MP at 

465 -
440 

.__,_ . ~----------------~----
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SURfAC( [l[VATION IIU.1 

tl(UjATIOH VERTICAL 

DltLl tm I m1tt00 Portadril 1 • HQTT 

ROCK TYPE 
ANO DEGREE OF 

WEATHERING 

DESCRIPTION 
COlOUll, HARDNESS, 11L 

GATUN 

A?t1UlH 

MUDSTONE F dark grey, moderatl ey weak rock 
massive, low.angle bedding ... 

... 

... 

._ mi nor .silty 
banding 
evident 

... 

I-

-

-
,_ 

,_ 

... thin brown mudstonc bands 

.., 
~ 
0.. 
-<c> 
<X'.O 

"'-' 

BORE HOLE L3967 
r110.1m SHEODEN/U.C.G./1.:EIGH CREEK 
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i,.. 
• R.l I' 

DEPTH A 
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DISCONTINUITIES 
JOlllS, BEOOIHG, SCANS, F.1.1.1.. TS 

DESCRIPTION 
SPA(t,G, .I. TTITIXJC, SHOOH<N[SS, 

FUl,G, COATING, AP[RlUll[ 

360.13 and 360.20 Bedding dip 2°, clean, rough, 
plantr 
:;60.4 Shattered band above thin hard bar, minor 
~rinding at base 

361.22 Bedding dip 4°, clean, very rough, planar 
361.31 Beading dip 4°, 5lean, rough, planar r 
361.55. Bedding dip 4, clean, rough, planar, 
light grey c laystone/r.;udstone bar 75mn thick 

363.0 Bedding dip 4°, clean, rough, planar 
363. i3 Shattered hard bar, minor s 1 ickens ides 
on so:r.e surfaces 

303.66 Joint dip eo0 b partly open, discontinuoes / 
363.72 Joint dip 60, foult contains Sm,1 thick
ness of healed fr.i.g~~nt, joint surface is hiyh}y 
polished, very smooth, planar i 
363.93 lntersectj,og, discontinuous joints nornpl 
to each oth~r, 50 , high1y po1ishEd, slickensfd~, 
very smooth, planar ; 

364.26 Joint dip 50°, discontinuous highiy polish
ed, very smooth, planar. AJso tti.ree joigts st:ho 
parallel to be<iding dip 10, 15 and 25 to 35 
Each slickensided, highly polisheC, down dip, 
vrry smooth, s 1 ight ly curved to curved 

364.36 Similar zone, two joints sub-parallel 
to bedding. Slickensided across dip, highly 
polished, very smooth, planar 
364.36 to 366.00 Extensive disruption evident 
across thin hard bands 
36i.6o Hard bar with several open joints dip 
55 normal to bedding, calcite in fill, also 
dark c~ysta 1 growth . 
364.80 Joint dip 20°, dips normal to ·bedding 
direction, slickensided, highly polished, ve:y 
smooth, s 1 ight ly cu5ved . 
364.82 Joint dip 75 , normal to bedding direction 
Striated, slickensided, smooth, planar 

365.40 Joint dip 60°, parallels bed dip direction, 
slickensided, highly polished, som~ healed frag
ments,. very smooth, planar 

367.l this light grey baning.dip 12° 

368.05 joint dip 65°,clean,rough,planar 

368.80 bedding planes dip 6°,polished, 
very smooth,several intact closed 
curved p 1 a nes 

ROWlKS 
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-

-
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. -
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-
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SURf·AC( (UVATIOH (R.U 0ATU1 

VERTICAL A2t1UTH 

.DRLL_ lYPt 1 :1£THOO Portadri 11 - HQTT DATE 

ROCK lYPE 
AND DEGREE OF 

WEATHERING 

MINOR 
SANDSTONE 
BAND, TO 

-5MM 

-
-

-
,-

-
,_ COAL F 

-
,-

-
,-

- . 
-

-
-

-

-
r-

... 
I 

DESCRIPTION 
(OlOUR, HAROHf.SS, tlL 

weak, black and brown, irregula, 
banding 

BORE HOLE L3967. 
PROJECT SHEDDEN/U.C,G./LEIGH CREEK 

FIGURE A3 

SHEET 9 OF II 
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i- 372 

,-..373 
373. 4 

373. ~ -
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DISCONT(NUITl[S 
JOl<TS, &toollG, SU.HS, fAIA. TS 

DESCRIPTION 
SPACING, A TTITl.1'.1£, SHOOTHN(SS, 

flllNG, COA TIHG, APCRTlMl[ 

370.22 joint dip 55°,clean,rough, 
slightly curved 
370.3 joint dip 60°,closed,irregular, 
curved 
370.52,370.63,370.85 bedding dip S0

, 

clean, rough, planar 
371.04 bedding dip S0 

371.04 to 371.31 10 parallel joints,sul
parallel to bedding.each discontinuous 
slickensides,polished,planar,bounded b1 
two stepped joints,dip nonnal to 
bedding at 70° and 55° 
371.31 joint dip 15°,clean, very smoott, 
planar · ., -
371.50 two intersecting joints- dip 40° 
and 35~;discontinuous, slickensides, 
polished,smooth,planar 
371. 71 joint dip 30°, nonnal to beddinf 
clean,smooth,planar 
371.80 joint dip 40°,clean, smooth, 
planar 

I 
I 
I 

374.0 to 374.7 several sub-parallel; 
discontinuous near vertical joints 

375.4.to 375.75 three sub-parallel, 
discontinuous near vertical joints 
375.85 joint dip 70° to 90° curved at 
top, extended to 376.4, joint has 
strike normal to bedding dip direction, 
i.e. parallel of strike of bedding 

378.08 joint dip 70° to go 0 curved at 
top 

378.85 joint dip 60° to go 0 curve at 
top 

R(KARt(S 
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lOU. llClH 

SURfACC (l[VATIOH flU.J 

DRLL ·lYPC / IC[lHOO 

ROCK lYPE 
ANO DEGREE OF 

WEATHERING 

COAL F 

... 

-

-

-

-

-

VERTICAL 

Portadrill - HOTT 

DESCRIPTION 
COLOUR, IIAROHESS, tlL 

A2HUTH 

0Al[ 

weak banded, irregularly black 
and brown 

- SILTSTONE F grey, moderately high strength, 
_ F moisture, irregular coal blebs 

throughout 

- COAL F black and brown, weak 

..... 

- SILTSTONE F grey, moderately weak.massive, 
MINOR COAL minor coal blebs throughout 
BANDS 

-

COAL F black, weak 

MUDSTONE F dark grey, moderatley weak 
'-CARBONACEOU 

IN PART 

_ SILTSTONE F grey and dark grey, moderately 
weak 

(. 

BORE HOLE L3967 FIGURE A3 

PAOJt:Cl SHEDDEN/U .C .G ./LEIGH CREEK 
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OIS(ONTINUlllES 
JOfllS, MDOlHG, SU.HS, f Al.I. TS 

DESCRIPTION 
SPAOIG, A lTllUO(, Sl100Tttj[SS. 
flllNG, COATING. AP[RTURC 

dip of all banding in the range 25° 
to 30° 

381.61 stone band, hard SLTST 

381.87 stone band, hard SLTST 

382.30 ·stone band, hard SLTST 
382.39 stone band, hard SLTST 

384.66 sharp contact SLTST/COAL 
384.89 joint dip 55°, clean, rough 
planar · 

i 

i 
I 
f 

384.95 to 385.13 several sub-horizontal 
bl ebs 
385.00 small fault zone, minor 
shearing on joint with 60° dip 

386.7 to 388.6 
Each fracture is irregular, near 
planar, sub-parallel to bedding 

387.35 to 387.92 
Minor thin COAL 

388.48 to 388.80 
COAL transitional at base 

389.91 to 389.96 
COAL band 

RWRKS 
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