Ditton Geotechnical Services Pty Ltd

Figures

DgS

Report No TAS-005/1

20 June 2012



6363500

6362500

7 HL ECOTRADES
DP 1061633 7
Lot4

B. G. & M Smith
DP 1061633
Lot 17

O
7 AS.&KL. Green
(o4 DP 1061633 =
Z.
@ * TRANSGRID
- DP 1061633
P Lot 15
V

% —4
6360500 Wl

A‘.

>

6361500

6359500

NN
e
B

“

S :;%2“ .....

N
i

e
\

J
(- “I, A\ ‘
==

N e

6358500—=#

X )
=

e I L&\';\\\\L\&L‘@

] ' T
361500 362500 363500

6357500

359500 364500
Key: . giltDeSI rl]‘g: :éit(i)gnduring Ausgrid 132 kV Easement 4 Borehole Location
Surface Level Contours (m) - Buildings —— Proposed Workings
wet Water Courses (in Stream Order) T e Siees Sope B30 — I-— 11 kV Ausgrid in WBH Seam
. _~—— Toe of Steep Slopes (>260) = Old Workings
_— Geological Structure _— Cliff > 20 m High — — Fibre Optic Cable in WBH Seam
——— Cadastral Boundaries _— Minor cliff (10-20 m High) //:/’Public Access Roads C—— Tasman Mine Workings

in FAS Seam (First &
2nd Workings)

xL1— - Prediction Cross Lines Transgrid 330 KV Easement @ WBH Mining Exclusion Zo

Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project

D S Drawn: S.Ditton TAS-005/1
g Date: 04.12.11 Title: Proposed Pillar Extraction Panels and Surface Features with
Ditton Geotechnical Cover Depth Contours to WBH Seam

= Scrvices Pty Ltd Scale: | 1:30,000 (A4) |Figure No:]  1a




6363500

6362500

6361500

6360500

6359500

6358500

6357500
I I I I I
359500 360500 361500 362500 363500 364500
Key: GPS Location during Ausgrid 132 kV Easement 4 Borehole Location

Site Inspection

Crest of Steep Slope (>260) ™ I Buildings — ﬁfgggaeg;/;/%rkings
— 11 kV Ausgrid

Surface Level Contours (m)

(o3l
Water Courses (in Stream Order)

[ ]
~
_~—— Toe of Steep Slopes (>260) 0ld Workings
s
s

_— Geological Structure Cliff > 20 m High — — Fibre Optic Cable in WBH Seam
Cadastral Boundaries Minor cliff (10-20 m High) //:/fPuinc Access Roads —— Tasman Mine Workings
Prediction C Li o i in FAS Seam (First &
xt1— - Prediction Cross Lines Transgrid 330 kV Easement @ WBH Mining Exclusion Zo 2nd Workings)
Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project

D S Drawn: S.Ditton TAS-005/1
g Date: 04.12.11 Title: Proposed Pillar Extraction Panels and Surface Features with
Cover Depth Contours to FAS Seam

Ditton Geotechnical

== | Services Pty Ltd Scale: | 1:30,000 (A4) |Figure No:]  1b




6363500 , -+

f '/‘E\?i' 55 50 .

6362500

I
é

6361500

Lot 15

6360500

=
B

—

N
=

6359500
=

6358500

6357500

359500 360500
Key:
— Surface Level Contours (m)
~ Water Courses (in Stream Order)
__— Geological Structure
- Cadastral Boundaries

XL1— - Prediction Cross Lines

T
S P 2
Surface Gradients (degrees):
45 40 35\3027.525

ICI AUSTRA
=
S
=

DP 809377
Lot2

DP 1061633

362500 363500 364500

GPS L 36ttI 5%0 i
ocation during Ausgrid 132 kV Easement o Borehole Location

® Site Inspection

_— Crest of Steep Slope (>260) " I Buildings —— Proposed Workings

; in WBH Seam
_—— Toe of Steep Slopes (>260) ~ 11 kV Ausgrid

—~— CIiff > 20 m High — — Fibre Optic Cable

_—  Minor cliff (10-20 m High) //j/Public Access Roads

——— Transgrid 330 kV Easement () "WBH Mining Exclusion Zone

Engineer: | S.Ditton

Client: | Donaldson Coal - Tasman Extension Project

TAS-0051

D S Drawn: S.Ditton
g Date: 04.08.11
_ Services Pty Ltd

Title: Proposed Pillar Extraction Panels with Surface Levels and

Ditton Geotechnical Features

Scale: | 1:30,000 (A4) | Figure No:| 2




6363500

6362500

Transgiid 330
/ AAPT Fol (g @

6360500

6359500

6358500~

6357500

Dp 809377
Lot2

T
360500

T T T
361500 362500 363500

359500 364500
Key: g 1st Order Stream < 80m cover Cliffs (FW's Only within +/-30 m) ——— Proposed Workings
) . in WBH Seam
Cover Depth Contours (m) [ 2nd Order Stream < 80m of cover 1  Steep Slopes & Minor Cliffs
) 1 Old Workings
— Geological Structure [ 3rd Order Stream @ Transgrid 330 kV Towers in WBH Seam
——— Cadastral Boundaries MU1a - 5 GDEs [ Fibre Optic Cable (buried) = Tasman Mine Workings
o in FAS Seam (First &
~— Steep Slopes (>260) Toe & Crest ~~ @ Communications Towers 2nd Workings)
—~— Cliff (+20m) & Minor Cliff (10-20m)~—— (=) Principle Residences — Fire Trails
Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project
D S Drawn: S.Ditton TAS-005/1
g Date: 16/11/11 Title: Proposed Pillar Extraction Panels with Subsidence Control Zones for
Ditton Geotechnical Cliffs, Steep Talus Slopes, Creeks with Cover Depths < 100 m,
ﬁ— 1iton Lrcotechnica Sensitive Infrastructure & Principle Residences
Services Pty Ltd Scale: | 1:30,000 (A4) | Figure No:|  3a




6363500

6362500

6360500

6359500

6358500

6357500

T =L 1

Transgrid 330 kv
. &F
AAPT Foc (buried) ;

K.R &R.L. Mitchell

P 1061633,
Lot13,

Aboriginal Heritage Sites:
Artefact Scatters

Grinding Grooves

T e
AR,

ICI AUSTRALIA OPERATIONS:

Rock Shelter/PAD

DP 1061633
Lota

DF 809377
Lot2

NEX
".“:ii RAD . 24 P
f e

¢

I
359500
Key:

— Geological Structure

——— Cadastral Boundaries

[ 3rd Order Stream
MU1a - 5 GDEs

~— Steep Slopes (>260) Toe & Crest ~

T T
361500 362500 363500 364500

Cover Depth Contours (m) [] 2nd Order Stream < 80m of cover [] steep Slopes & Minor Cliffs

EEE  1st Order Stream < 80m cover = Cliffs (FWs Only within +/- 30 m) — Proposed Workings
in WBH Seam

—— Old Workings
o) Transgrid 330 KV Towers in WBH Seam
I Fibre Optic Cable (buried) e Tasman Mine Workings

o in FAS Seam (First &

@ Communications Towers 2nd Workings)
@ Principle Residences ) )

— Fire Trails

~— CIiff (>20m) & Minor Cliff (10-20m)~——

D S Drawn: S.Ditton
g Date: 16/11/11

_ Services Pty Ltd

Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project
TAS-005/1
Title: Aboriginal Heritage Sites shown with Proposed Subsidence Control
. . Z
Ditton Geotechnical ones
Scale: [ 1:30,000 (A4) | Figure No:| 3b




6363500

6362500

6361500

6360500 ||

6359500

6358500 1=

------
/’ \
A

Y

SO 2]
NS UL
PR A
\ WIS ‘u" \
\ > "&\‘ V(,\ A
6357500 : y N\S0
" &Lk ?\\\‘ k
. . AN a OIS
359500 360500 361500 362500 363500 364500
Key: e  GPS Location during
" Cover Depth Contours (m) Site Inspection -y Buildings —— Proposed Workings
~ Water Courses (in Stream Order) ©  Borehole Location ~_ 11kVEnerserve in WBH Seam
_— Geological Structure = CiiffLineand Steep Slopes ~____ ATTP Fibre Optic Caple !9 erkings
__ Cadastral Boundaries ~ Transgrid 330 kV Easement //qublic Access Roads = Tasman Mine Workings
XLi— - Prediction Cross Lines — Ausgrid 132 kV Easement @2 NBN Mining Exclusion Zone in FAS Seam
Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project
D S Drawn: S.Ditton TAS-005/1
g Date: 04.08.11 Title: | Proposed Pillar Extraction Panels with Available Borehole
-~ | Ditton Geotechnical and Cover Depth Contours to WBH Seam
_ Services Pty Ltd Scale: | 1:30,000 (A4) [Figure No:| 4




6363500

6362500
L \B. G. & M Smith
AN
6361500
A.S.&K.L.Green
:-‘%&A”ied
] DF’55'1317
6360500
CRO) ’LAND
StateForests
YRESERVE SO
I RECROWN LA
NN
6359500
D.H & J:A. Hoey
\L.Parkinson
6358500_ ‘rests
SER
6357500
T T T T “ T
359500 360500 361500 362500 363500 364500
Key: e  GPS Location during
Cover Depth Contours (m) Site Inspection -y Buildings Proposed Workings
Water Courses (in Stream Order) ©  Borehole Location ~_ 11KkV Enerserve in WBH Seam
~— Geological Structure 2 CliffLineand Steep Slopes ____ ATTP Fibre Optic Cable ~ O'9 Aorkings
I Cadastral Boundaries — Transgrid 330 kV Easement //:/,Pubhc Access Roads —  Tasman Mine Workings
XLi——  Prediction Cross Lines ——— Ausgrid 132 kV Easement &2 NBN Mining Exclusion Zone in FAS Seam
Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project
D S Drawn: S.Ditton TAS-005/1
g Date: 04.08.11 Title: | Proposed Pillar Extraction Panels with WBH Seam Thickness
. . Contours
- |Ditton Geotechnical
=——— | Services Pty Ltd Scale: | 1:30,000 (A4) [Figure No:] 5




100 1~

90 -
80 -
70 A
o 60 A
a
2
8 50 -
-1
E Waratah
S 40 - Sandstone
Sandstone
30 A .
minor shale
20 A
Interbedded Sandstone & Shale
10 + (Laminite) Nobbys
Tuff
0 1 T Coal SIeam T T 1 1 WBH Seaml 1
30 40 50 60 70 80 90 100 110 120
Depth (m)
[Engineer: |S.Ditton Client: Donaldson Coal - Tasman Extension Project
D g S Drawn: _ [S.Ditton TAS-005/1
Date: 21.09.11 Title: In-situ Sonic Velocity UCS Profiles for Borehole BO04
ﬁ Ditton Geotechnical (based on McNally, 1989)
Services Pty Ltd Scale: NTS Figure No: 6a




100 ~

90 -
80
70 A
60 -
©
o
g 50 A
3 Waratah
a 40 A Sandstone
'c
a Sandstone Sandstone
30 A
20 A
Nobbys W
10 Tuff
Interbedded Sandstone & Shale WBH Seam
O 1 1 T T T T T 1 1 1
50 60 70 80 90 100 110 120 130 140 150
Depth (m)
[Engineer: |S.Ditton Client: Donaldson Coal - Tasman Extension Project
D g S Drawn: _ |S.Ditton TAS-005/1
Date: 21.09.11 Title: In-situ Sonic Velocity UCS Profiles for Borehole BO09
I |Ditton Geotechnical (based on McNally, 1989)
— Services Pty Ltd Scale: NTS Figure No: 6b




100 ~

90 -
80 A
70 A
© 60 -
[a W
2
3 50 -
-
L
oy
8 40
30 A
Interbedddd Shale & Claystone
20 A
10 4 Interbedded
Shale, Claystone Coal Coal Coal
0 & Sandstone . Seam . Seam . Seam . . WBH Seam .
20 40 60 80 100 120 140
Depth (m)
[Engineer: |S.Ditton Client: Donaldson Coal - Tasman Extension Project
D g S Drawn: _ [S.Ditton TAS-005/1
Date: 21.09.11 Title: In-situ Sonic Velocity UCS Profiles for Borehole BO23
ﬁ Ditton Geotechnical (based on McNally, 1989)
Services Pty Ltd Scale: NTS Figure No: 6c




140 ~

120 -

100 -
Q
\E’ 80 .
Py
S
o
>
o 60 4
c
o
(%]

40 1 Waratah
Sandstone
20 - Sandstone Sandstone
Nobbys
0 . Coal-Seam . . . . . WBH Seam . . .
60 65 70 75 80 85 90 95 100 105 110
Depth (m)
[Engineer: |S.Ditton Client: Donaldson Coal - Tasman Extension Project
D g S Drawn: _ [S.Ditton TAS-005/1
Date: 21.09.11 Title: In-situ Sonic Velocity UCS Profiles for Borehole BO30

I |Ditton Geotechnical (based on McNally, 1989)
— Services Pty Ltd Scale: NTS Figure No: 6d




100 1~

90 A
=
=
80 4 ]
70 4
© 60 - e
[a W
2
8 50 4 L) wi... |
- s Safdstone
(8]
c & $hale
& 40 - Interbedded
Sandstone l \S/\/a:jatah
. Nohb) andstone
30 A & Siltstone tefBbdded i L \
C aflaceous
20 A l ne,
S :‘ e, Sandstone
[} & €Coal
10 A
=
Coal Seam Coal Seam WBH Seam
O T T T T T T T T T 1
50 60 70 80 90 100 110 120 130 140 150
Depth (m)
[Engineer: |S.Ditton Client: Donaldson Coal - Tasman Extension Project
D gS Drawn: _ |S.Ditton TAS-005/1
Date: 21.09.11 Title: In-situ Sonic Velocity UCS Profiles for Borehole BO32
I |Ditton Geotechnical (based on McNally, 1989)
- Services Pty Ltd Scale: NTS Figure No: 6e




Strata Profile for Panel Areas North of Seam Split

Strata Profile for Panels South of Seam Split

Lithology:

Sandstone

Interbedded
Coal/Shale/
Claystone

Sandstone/Shale

Nobbys Tuff
claystone /
siltstone

Nobbys Seam

Dudley Seam

BO009

Depth (m)
0.0

113

45.93

65.79

73.40

84.3

UCS = 21 - 47 MPa
(40 MPa)

- 87.29

UCS =50 - 80 MPa

1 112.39

Lithology:

Sandstone

Sandstone/Shale

Sandstone

Interbedded
Coal/Shale/
Claystone

Sandstone/Shale

BOO030

ararara

Depth (m)
0.0

9.18
10.40

22.40

__: 31.63

UCS =70 MPa

64.08

73.38

UCS = 24-56 MPa

) 112.91 (30 MPa)
= 89.00
UCS =50 - 80 MPa Nobbys Tuff
claystone / UCS = 21-62 MPa
siltstone (30 MPa)
130.36 92.90
UCS =40 MPa
Yard+BH Seam UCS =11-20 MPa 95.39
13340 West BH Seam UCS = 17 MPa
99.30
UCS = 60 MPa
Waratah Sandstone UCS = 20 MPa
Engineer: [S.Ditton Client: [Donaldson Coal - Tasman Extension Project
D g S Drawn: S.Ditton TAS-005/1
Date: 11.11.11 Title: |Representative Lithological Profiles & Measured
Ditton Geotechnical Strengths in the Tasman Extension Area
Services Pty Ltd Scale: [NTS Figure No: 7a




H = Cover Depth
=50-410m

Sandstone with minor coal and shale (UCS 50 - 80 MPa)
t=1.0-26m

Interbedded Sandstone, Siltstone,
Shale (UCS 20 - 49 MPa)

Interbedded Sandstone, Siltstone,
(UCS 20 - 49 MPa)

Interbedded Mudstone and Sandstone (UCS 24 - 56 MPa)
Note: Sandstone north of seam split up to 26 m thick (UCS = 50-80 MPa)

Waratah Sandstone (UCS 62- 85 MPa)

1.0-85m

Engineer: |S.Ditton Client: Donaldson Coal - Tasman Extension Project

Drawn: S.Ditton TAS-005/1
DgS

Date: 11.11.11 Title: Overburden and Mine Workings Roof and Floor Geotechnical Model
Ditton Geotechnical (South of Seam Split)

Services Pty Ltd Scale: NTS Figure No: 7b




Sandstone with minor coal and shale (UCS 50 - 80 MPa)
t=1.0 -26m

H = Cover Depth
50-410m Welele eam 0 \MP3
Sandstone up to 26 m thick (UCS = 50-80 MPa)

5-42m
Dudle eam 0 VP3

Sandstone up to 26 m thick (UCS = 50-80 MPa)

20-40m Borehole + Yard Seam (UCS = 11-20 MPa)

|AL
<
<«

Waratah Sandstone (UCS 62- 85 MPa)

Engineer: |S.Ditton Client: Donaldson Coal - Tasman Extension Project
D gS Drawn: S.Ditton TAS-005/1
Date: 11.11.11 Title: Overburden and Mine Workings Roof and Floor Geotechnical Model
Ditton Geotechnical (Northern Seam Spilit)
Services Pty Ltd Scale: NTS Figure No: 7c




6363500

6362500

6361500

A.S.&K.L.Green

sssssssss

%
&,

6360500

XL1Z

6359500

D.H & J.A. Hoey
O 1061633
i

ii\\\m\

—

et
1
) @D

19 op 21

XU14

6358500~/

| M3
18

—

(4

TA11

& Coal & Allied

DP 551917
- 6t 2

I
359500
Key:

Seam Split Contours (m)

Water Courses (in Stream Order)

Geological Structure

Cadastral Boundaries

I
360500

@

=

I
361500

Borehole Location

Cliff Line and Steep Slopes
Transgrid 330 kV Easement
Ausgrid 132 kV Easement

I I
362500 363500

-y Buildings
11KV Enerserve

ATTP Fibre Optic Cable

Public Access Roads

@D NBN Mining Exclusion Zone

364500

Proposed Workings
in WBH Seam

Old Workings
in WBH Seam

Tasman Mine Workings
in FAS Seam

XL1——  Prediction Cross Lines
Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project
D S Drawn: S.Ditton TAS-005/1
g Date: 04.08.11 Title: | Proposed Pillar Extraction Panels with WBH Seam Split
Ditton Geotechnical Thickness Contours
= | Services Pty Ltd Scale: | 1:30,000 (A4) | Figure No:| 8a




17

6363500y —
13+ \
& 12,9 y
» ® ©
13 1ci AUSTR" GPERATIONS
o g
¢Feossrr
6362500

6361500

= Coal & Allied

DP 551917
L L&

6360500

6359500

6358500

6357500 AW
\ 1 1 1 1 1 1 1 1 1 A | 1 1 ‘ 1 ?\Dsm

I I I I I
3K59500 360500 361500 362500 363500 364500
ey:

Sandstone Thickness Contours (m) - Buildings Proposed Workings

Water Courses (in Stream Order) ©  Borehole Location 11 kV Enerserve in WBH Seam

~_—_ Cliff Line and Steep Slopes ATTP Fibre Optic Cable 1 Old Workings

_—  Geological Structure -~ in WBH Seam
——  Cadastral Boundaries ~ Transgrid 330 kV Easement //:/Public Access Roads C— Tasman Mine Workings
XL1i——  Prediction Cross Lines Ausgrid 132 kV Easement &2 NBN Mining Exclusion Zone in FAS Seam
Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project

D S Drawn: S.Ditton TAS-005/1
g Date: 04.08.11 Title: | Proposed Pillar Extraction Panels with Maximum Sandstone Unit
Thickness Contours above WBH Seam

Ditton Geotechnical

= | Services Pty Ltd Scale: [ 1:30,000 (Ad) [Figure No:] _ 8b




Cadastral Boundaries

6363500 T am T T T —
1
® 13 —
7, ®
ICI AUSTRALIA OPERATIONS
2 o R B
- ot
6362500 o
XL1 ,
XL
"6
U.M. Spruge 15 ‘
DPL;‘D?EJJ $ %eg QV 2
Transgri 2
L id 330 kv 32
== PT Foc Xlabgp o 7
B.G. &M Smith = <i XL5a N
] e s 55
6361500 ow oLl b? 6 3 (2]
- ool N%k@@ : &
% AosLen 7N A4
Q.. - = 0t 5
% 5 - 20 7a
{&% TR@;{;;?'D > r:w?hm GBX|_4
L M1t X Cdal & Al
1) PN 13 O Q 7
= -M_Starr E
i - XL& = ] DP 551917
6360500 GKﬂu > ‘ ek 6 7 i2_|
A o=~ ]
\ / \
e K.R&R.L. MXghell =) ’/
i XL icfimond Vale Fyfures //
B = /
AL |2 —] : a
@ /\ === OWN LA
M. A. Honeysett ““
0 e = 1 /
b XL 12\ GW & KM mero2n 1 / 1 4 7
= REogfesd /,,
6359500 33 = Lc SAvL S
09 —LRHE A Hoey ® N JELAND s :-gw’AR.IS, gor)
XL13 ~ .L.ParkinsoDr:mm33
@ =ROD
— \\) =
== =S \ ,,,,,?‘ateF
| XU14 E
‘5 e 037 128 Jo 4, 5
6358500_’# 88 == e e Forests 26: s |-
18 @ S = ESERYE |
\/\ Bt :
LS, e
Z(“‘
| ™N =y o §
i o0 BN S
6357500 . %
I\ 1 1 1 T 1 1 1 T 1 1 1 T 1 1 ?\D‘ - T 1 1 1
3K59500 360500 361500 362500 363500 364500
ey:
Sandstone Distance Contours (m) -y Buildings Proposed Workings
Water Courses (in Stream Order) ©  Borehole Location _ 11KV Enerserve in WBH Seam
— . ~_—_ CIiff Line and Steep Slopes : : 1 OldWorkings
_— Geological Structure - pslop ATTP Fibre Optic Cable in WBH Seam

—— Transgrid 330 kV Easement Public Access Roads

— Tasman Mine Workings

Ausgrid 132 kV Easement @) NBN Mining Exclusion Zone in FAS Seam

XL1——  Prediction Cross Lines
Engineer: | S.Ditton Client: | Donaldson Coal - Tasman Extension Project
D S Drawn: S.Ditton TAS-005/1
g Date: 04.08.11 Title: Proposed Pillar Extraction Panels with Distance to Maximum

Ditton Geotechnical
Services Pty Ltd

Sandstone Unit above WBH Seam Workings

Scale: | 1:30,000 (Ad) | Figure No:| 8c




O Unfailed South African Pillar Cases
O Unfailed Australian Pillar Cases

& Failed South African Pillar Cases
mFailed Australian Pillar Cases

40 ] ./ ‘/ ,/
.'/~ " ,/’,
O @) 7 R //’
35 - R4 - -
FoS =2.11
%0 t FoS =0.7
4+ 0 ° 5 . QT
= ¢ T s e T
o % s 7w
=3 S S e
Z 20 -: ......................
5 [ g9 % o T
c L 0O Qo OO0 /~ e e
8 L A D ®0 S BT e e
nh11 © Y~ 56008 .-~ = e B .
10 -: ............................ l
RPN SNV %+ 4. 3 TR No. of Failed Cases = 63
""" No. of Stable Cases = 114
5 .
0 5 10 15 20 25 30 35 40
Load (MPa)
Data extracted from Salamon,et al 1996.
Engineer: |S.Ditton Client: Donaldson Coal - Tasman Extension Project
D gS Drawn: S.Ditton TAS-005/1
Date: 05.05.11 Title: Database of Failed and Stable Bord and Pillar Panels from Australian and

Ditton Geotechnical
Services Pty Ltd

South African Coal Mines

Scale: NTS

Figure No:

9a




Ref: Das, 1996

POSTFAILURE MODULUS VERSUS PILLAR WIDTH-TO-HEIGHT RATIO
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