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./\ DISCLAIMER AND CONFIDENTIAL

The information shared by the Mine (Mponeng), is prepared as technical information used solely at Mponeng mine. This information includes
and is limited to:

Mponeng Ledging presentation dated 30 June 2017
Method Statements

Ledging support standards

Ledging training Pack

PowbdpE

This information shared, involve known and unknown risks, uncertainties and other factors that may cause a different outcome if applied on
other business units within the company and/or other mines outside AngloGold Ashanti. Conditions prevalent at other mines might not
necessarily be conducive for direct implementation, whether fully or partially of these methods or processes described in the information
above.

Readers are cautioned not to place undue reliance on this information without investing time and effort to ensure the correct application at
other business units within the company and/or outside AngloGold Ashanti.

This information is shared in the spirit of improving on current methods and processes throughout the industry and Mponeng mine is of the
view that this information is based on current knowledge and is applied at the current time at the mine. The mine is under no obligation to
update this information in a public way if the information becomes irrelevant, changes or is replaced all together.
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1. Ledging overview
2. Ledging planning (Step-by-step)
3. Ledging crew preparation

4. Ledging execution
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« 3 Main components

Ledging overview

1. Development strategy
2. Pre-Ledging strategy
3. Ledging strategy

Development Service Strategy

Development service strategy

Ledging Flow Chart

Pre-Ledging Equipping

Developmentlayoutapproval

OMS developed and signed off

Key

development controls

OMS compliance

Survey measuring

Quality controllers—SDB
Development Layout approval
Development/pre-ledge handover

« Crosscut concreted
+  Permanentrails

+  Pumps

.+ Services

+ Secondary support
+ Boxfronts

Review and update OMS

Development/pre-ledging hand
over

+  Multidisciplinary team
inspection (Checklist
completion)

+  Engineering

+ Rock engineering

Pre-Ledging Risk assessment

Muster ledging plan and overlay

Planapproval process

Key engagement controls
+ Ledgingmasterplan
+ Ledgingstandards

+ Ledgingprocedure
*  Methodstatements
*  FirstCut

+  MiningMethod

Ledging

Specialized ledging crew selected

Crew engagementand detailed

Plan approval process

Key

Pre-equipping controls

OMs compliance

Execution Authorization (WPAS,
SAP, Work Order)

Survey measuring

Quality controllers~SDB
Development Layoutapproval
Development/pre-ledge handover

-+ Mining

Surveyed gully positions
Raise re-supporting (2.1m tendons)
T/Way 1 Overstoping
Box 1 and 4 Tip Construction
Cross cut set-up
Timberbay
Mono winch
Waiting place
Explosives box
Travelling Ways equipping

Key Ledging controls

*  Execution Authorization (WPAS,
SAP, Work Order)

+  Surveymeasuring

+  5.5n ledginglimitaudit

+ 1:200 Plan support plotting

Ledgingto5.5m

Master line support
Backfill placed

Gullies established with direction lines
Winch Cubbies established

Winchand waterjetsinstalled

Review and update OMS
Weekly reviews

Pre-ledgingsign off and hand over

i
inspection (Checklist

completion)
+  Rockengineering
«  Mining

safety

Ledgingto 10m limit/Overstoping

way s

Limitsupportinstalled
Gullies ripped and cleaned to footwall
T/Way 2 Overstoped and secured
Raise Wire Mesh and Lacing

In-stope service infrastructure

+ Multidisciplinary team
inspection (Checklist

completion)
+  Rock engineering
«  Mining
-« Safety
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R ,',5/\ Ledging overview

« 3 Main components

1. Development strategy
2. Pre-Ledging strategy
3. Ledging strategy

SECTION VIEW

XiCutand Incline development Blue Print A

Optien 1: Prederred layoul o '\
[

Mponeng Mine

PLAN VIEW

Designation]  Name Sgnature | Date Remiarss
I——mm.m.n

Development requirements

X/cut

Raise bore site
Box front slots
Ore passes

Tap passes
Material X/cut
Cooling car Chamber
Gully rig Chamber
Pump Sumps
Travelling ways
Raise

Drop raising

] 4 120 MP 33 DYNAMIC FINAL VERSION 120 MP 33 DYNAMIC FINAL VERSION
1 4 DEVELOPMENT DEVELOPMENT
11 Raise bore Setup (Sliping) Raise bore Setup (Sliping)
breaking crew
12 Boxfront slot4 Boxfront slot 4
breaking crew
13 Boxfront slot 5 Boxfront slpt|s.
breaking crew
14 Ore pass 2 Ore pass 2
I Development breaking crew
15 Tap pass box 5 Tap pass box 5
I Development breaking crew
16 Raise bore box 5 Raise bore box 5
D Raise boring crew
17 Ore pass4 Ore pass 4
T Development breaking crew
18 Drop Raise 4 Drop Raise 4
i Drop Raise cre.
19 Sump 1 Shmp 1
T Development breaking crew
110 sump 2 ump 2
Cevelopment breaking crew
111 Sump 3 mp 3
Davelopment breaking crew
112 sump 4 Slmp 4
Development breaking crew
113 Cooling car cubby Cooling ¢af cubby
breaking crew
114 Development completion Development completion

+ 1503
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Main components

1. Development strategy
2. Pre-Ledging strategy

3. Ledging strategy

Development construction requirements

*  X/cut footwall construction

* Permanent Services (Air, water, drain,
drinking water, backfill)

* Electrical reticulation

* Box fronts

* Cooling car

* Ventilation doors

Pumps

Perm rail construction + concrete

Perm rail construction + concrete

Footwall construc

tion «

Development Support requirements

Perm Water pipes

Perm Air pipes

Perm drain

Drinking water to Waiting place

rain
ineeri ruction
Drinking water to Waiting piace
Engineering Construction 1

Wire mesh and lacing

Backfill pipes

X/cut (follow behind)

> Pump1

Box front slot strapping

> Pump2

© Pump 3

Strapping of bullnoses

o Pump4

Material X/cut

> Pump5.

» Refuge bay construction

» Boxfront 1

© Boxfront2

© Boxfront3

© Boxfront4

 Boxfront 5

Electrical reticulation ical reticylation

© Cooling car installation Cooling cat

installation
Yy
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s “N Ledging overview

A

. Pre-Ledging construction requirements
* 3 Main components

1. Development strategy «  Waiting place

_ ; » Explosive boxes
2. Pre .Ledgmg strategy «  Timber bay and Mono winch
3. Ledging strategy

« Travelling way equipping
+ Refuge bay
* Mining store

s - PRE.LEDGING CONSTRUCTION B R e e ermemon T
v
4.1 ©» Waiting place ‘Waiting place
—
4.2 i Explosive boxes Explosive boxes
—
43 » Mono Winch Mono Winch
_
4.4 » Water jet Water jet
w
45 Clean T/way 2 and timber bay Clean T/way 2 and timber bay
T Equipping crew
4.6 - T/way 2 construction (40 m}) T/jway 2 construction (40 m)
‘—
a7 » Mining store construction Mining store construftion
—I
4.8 Box 1 Tip construction Box 1 Tip construction :
Pre-Lecging Equipping crew 1

439 T/way 1 Over stoping Setup T/way 1 Over stoping fetup :

Pre-Ledging Equipping crew 1 :
4.10 T/way 2 Over stoping Setup T/way 2 Over stoping Setup :

I Pre-Ledging Equipping crew 2
4.11 Box 4 Tip construction Box 4 Tip construction :
:Pre-Ledging Equipping ¢
4.12 Pre-Ledging Construction Pre-Ledging Constriction completion (@) G oLD A SHANTI
completion #:08-05




« 3 Main components
1. Development strategy
2. Pre-Ledging strategy

3. Ledging strategy

DEVELOPMENT
SUPPORT MINE
STANDARD

16.33

CREATED 2015

MPONENG MINE

PRE-LEDGE RAISE RE-SUPPORT

Cross
Sectional —
View [Aoross
Excavation)

Cross H
Sectional —-'
View (Along |
Excavation) |

2.2m Grouted
Ferrule Loop

1.5m Grouted Tendon
drilled forward

Supportin Red:

2.4m

Pra-ledge
Supportin Blach:
Pre-existing from
development phase

Instsll 3 {thres)
Femule Loops
perline as
indicated in
sketch

. FPlan
View

Loop

1.5m Tendon [8] |
2.2m Femule b E
{

NB:

Mechanical Jads to be
installed before drilling
support, only a singlerow is
required on the centre line.
Always support from up-
dip side toward s down-dip.

Pre-Ledging support requirements

* Wire mesh and Lacing of Traveling ways
* Raise Ferrule loops
* Geological support

Zone A

2
mr )

s

% LT i ke
minimum of 3.6m deep and

Trusses are requirsd to be on all boxes,
b
B
 Trusses
Uiy
SREo Fona 6= i
Mine Overseer
Shift Overseer
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Pre Raise holing visit by
Mine Overseer (Holing
area safe)

Holing of excavation. All
development,
development construction
and Secondary support to
be completed including
quality control

Strip ventilation

;,.\/\ Ledging planning (Step-by-step)

Physical inspection

4 a

team (Multi disciplinary
team lead by Section
Manager)

& o/

/

Prepare a pre-inspection
plan (Box and gully
positions, Pillars, known
geology, Ventilation layout,
mining front profile etc.)

. /

- D

columns, Mark the reef
position on raise side
walls by Miner and
geologist

Survey check
measurements

\.

Doing the Pre-Ledging

Risk assessment with

multi-disciplinary team
including IBRA

(Annexure B)

a B

Schedule all work
identified during pre-
ledging risk assessment to
be completed prior to
Ledging commencing

- S/

P

™

Create the “Blueprint” plan
Sign off on the plan

ANGLOGOLD ASHANTI
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*1/\ The “Blueprint” plan

Methodology
1. Secure access ways (Traveling way 1 and 2) )y R B
2. Create “attacking points” (Tipping areas) e
3. Secure geological structure areas ’
4. Over-stope/Under-stope the X/cuts 5 A
5. Ledging of remaining ground up to 10m
ledging limit ;
6. Create profile on Block A and Block B ® 3| (3137
.
Y s 2
: 4 :
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& 7 Ledging overview

* 3 Main components Ledging requirements

1. Development strategy « Traveling way over-stoping
2. Pre-Ledging strategy « Tip area preparation (attacking points)
3. Ledging strategy and equipping for ledging

« Full cut panel ledging
« Over and Under stoping of X/cuts

Step 1:

Demarcate Reef and center lines of raise and reef
connecting.

Step 2:

Up-Dip Reef Connecting face up to 6.0m from Reef
Connecting center line.

Step 1:

Up-Dip Reef Connecting face up to 6.0m from Reef
Connecting center line.

Step 2:

Down-Dip Reef Connecting face up to 4.0m from Reef
Connecting center line.

Step 3:

Breast mine perpendicular (90°) away from the center raise
up to a distance of 8.0m from the travelling way 1 holing
point center line.

Step 4:

Breast mine perpendicular (90°) away from the center raise
uptoa distan|ce of 5.0m from the raise center line.
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s 7 Ledging overview

* 3 Main components Ledging requirements

1. Development strategy «  Traveling way over-stoping
2. Pre-Ledging strategy « Tip area preparation (attacking points)

. L Ing strate and equipping for ledging
; edg J % * Full cut panel ledging

« Over and Under stoping of X/cuts

* o
T Step 1 (5504, 10 establish winch bed or Step 1(5.5m), 10 establish wirch bed for
I
Cpposie strke guly o opponte strke guly
B racaund® ¢ ¢ Full Cut Ut
Q «2.2m Grouted Femule Loop A | G - T\
'%".:fi'vi.g“ e o e o e, e P 8 8§ Lo o e e
"-s-ua:é}m;"m- RS |
® - Blongate LIRS . o * o o e
Loadsprader Headboard 1.5m §
~ 1.5m x 1 Sn Pack on comentod o N
block Tnstal b/aways akong pping s’
- 1.5 x 1.5m Pack = B0
“Install boways” * e | o0
[z.um.unm ) ~ » 8 &
e S /e o o o oo
< 1.3m x 1.3n x 100men x 100mm x 5.6mm o & o |l o H
. Mash Shoet “Inatallin Stike Gulies™
5 1 AR
al | * Vo)
e |8 * o o | o4
40 o o e R
. &
e o o°
CEE RS
- - - .
! & *:‘“:Ni -
o e o
VewAA o @ 5‘ W, _; i
| e lee
4 0y . % 1ond e & = A
v \ ) "y 8 z
B E—
Step 1(3.0m o 5.5m) Step 1 (30mo S 5m)
aut stopig with | . e ast stopng width 1o

Cubby Establishment (Plan View)

ANGLOGOLD ASHANTI

Section View “"AA" of Step 1 mining
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= “N Ledging overview

* 3 Main components Ledging requirements

1. Development strategy - Traveling way over-stoping
2. Pre-Ledging strategy « Tip area preparation (attacking points)
3. Ledaina strate and equipping for ledging
ging 9y * Full cut panel ledging
« Over and Under stoping of X/cuts

Step 1
! i

X

o 7 .‘.’

= R

1 e

Step 2 AP-“;
s

& et

x=r-
G

K B R R TR R .
XX ¥ KKK

1 > | 3,
-t § '_5
mm.ﬁ.‘ . : e
B 2 9113 < .
/" s i g i
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@ “ Ledging overview

* 3 Main components Ledging support requirements
* Master line packs on concrete piers

1. Development strategy
2. Pre-Ledging strategy «  Gully establishment
» Post Ledging Wire mesh and Lacing

3. Ledging strategy

Diamond Mesh (1.8m x 15.0m)
or 5.6mm Weided Mesh
Straight Lacing Rope - Right Line

-Straight Lacing Rope - Genter Line

WINCH BED TO COVER TOTAL
WINCH CUBBY AREA ~ LEVEL WINCH
BED - BED I HICKNESS 300MM
MINIVUM UNDERNEATH WINCH

SGOLD ASHANTI
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Mining profile and Sequence Block sequence,
Over/Under hand configuration

Profiling limits (Orange lines)

Panel layout and length (Maximum 30m)

Box positions

Pillar positions (Minimum 30m thickness)
Ledging limits (10m)

Over/Under stoping limits (20m)
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Ledging support requirements (Short interval

controls)
4. Bracket pillar limits (Geology)

Securing of traveling ways
Ledging sequence numbering
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'/\ Ledging crew preparation

1. All Ledging to be done by dedicated ledging crews

2. All crews to be sensitized by the Mine Overseer on the following:

a) Ledaging training pack (General ledging orientation and training)
b) Ledging procedure

c) Hazards associated with Ledging and with the new working place
d) Controls to mitigate the risk

e) Equipment and equipping requirements of the Ledging area

f)  Method statements for critical areas (Step-by-step method)

3. Record to be kept on all employees that participated in the training, furthermore, as far as
practically possible, changes to members of the ledging gangs must be prohibited.

4. This process to be followed every time the crew moves into a new raise line

5. During the Work place specific Risk assessment and Pre-Ledging risk assessment, members

of the crew (Team leader, Safety rep, including night shift) needs to be involved.

ANGLOGOLD ASHANTI


Ledging training Pack.docx
MP PR 02-22 - Ledging (Rev 03).doc
Ledging Method statements.xlsx

Ledging

P1

Ledging

P1

P2

Cubbies
(Pre-led
crew)

Cle

Clw

C2e

C2w

Cubbies
(Full Led
crew)

Cle

Clw

C2e

C2w

T/W1
Over
stoping
(Pre-led
crew)

T/W1
Over
stoping +
Cubby
(Full Led
crew)

Cle

Cubbies +
P1(Full
led crew)

Cle

SR

P2
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1. Secure access ways

4. Over-stope/Under-
stope the X/cuts

2. Create “

ground up t
limit. -]
[ e N
L NI

S| s

a1
T\

attac;king points

5.Ledging of remaining

0 10m ledging

i
Ve a1
\(n

3. Secure

geological
structure

i

JL
)

L}:_LJ,LJAJ_L_L.L-.‘._L_;H
J ).

N NN
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THANK YOU......
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