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BACKG ROUND 5 DATAMINE

Feasibility Study for the Geotechnical Mine Investigation

required data confidence

QA/QC checks had been included in the: =~ srk
e Field practice for logging and sampling
e Data Management Practice had to produce a reliable, auditable

database to deliver useable results and information '5/@)

SAMCODES

Purpose of the investigation was to: —E
e \Verify and improve the mine design
e Generate a geotechnical model by combining the

o Country rock model N @

o Structural model

o Rock mass model % W

O

Hydrogeological model =



Geotechnical Field Logging and Sampling QA&QC

=~ srk consulting
Procedures




Field data sets produced in geotechnical = el CONSUITING
investigation, showing inter-related —
primary data sets and reliance on a
geospatial RELATIONAL Borehole Database

- A




DATA CONFIDENCE PROCESS = sw-

Varied field data sets :

Digital data sets not available

Relevant handwritten paper logs were collected
Data had to be captured to spreadsheets and

o verified against core photos and

o field QAQC audits already logged systematically

Spreadsheets:

Transparency and auditability governed data transfer

Only spelling mistakes, incorrect UOM, column swaps
adjusted

Challenges

o Duplicated data: most legible, consistent version used ..

o Maintaining consistent column headers between
capturers to control data migration

DATA INTEGRITY: Requirement for Feasibility St

Primary field observations and measurements already re i
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DATA CONFIDENCE PROCESS,, S DATAMINE
DATA STANDARD: Requirement for Data Integrity

First working database PROTOTYPE was designed to preserve the raw data as

collected for auditability SBuer | [

[§ oo_pocunent Field Name ‘ Label ‘ Type ~ | | Property Value
| t .t h t d ‘t h o o [ oawono /S DIST_FROM From Number(7, 3) Name DIST_FROM
Wa S e n a U g m e n e WI m I S SI n g &[5 oerLecTion S DIST_TO To Number(7, 3) Label From
't . t d E = L;]DD T T UNIT_ID Unit Id Integer Description Depth from of geotechnical unit
parameters as project progresse oo ||| o= A — =
D DD_JONT_SETS )_| ate Logge ate recision (total digits
. [§ oo_oRenT ROCK_TYPE RType Lookup(8) Scale (digits to the right of the point) 3
LENGTH Calc Length(m) Number(8, 3) Computed False
® fO reac h p arameter reco rd ed I d efl ne H e MAT_RECOVERED ToR m) Number®,3) | [Label Font and Colours s, cBlack 1680255625
e D ata F I E L D T Y P E B S-SEA;:BEZE TEST CALC_PERCENTAGE_RECOV... %MatRecov Number(9, 1) Value Font and Colours Arial, 8, clBlack [fsBold],r168g255b255
e e SOLID_CORE Solid Core (m) Number(6, 3) v
o Data CONVENTIONS (meaning of values) ' Euosooers NACLOLGH Dl M) s
g _SHIO_LAB_ CALC_RQD_PERCENT RQD (%) Number(@, 1) =
o [ oo_psi a8 Rs MATRIX_LENGTH MATRIX (m) Number(8, 3) sk e
o VALIDATION (checks and logic executed B oo.vre s wATRI TYPE NaTIRE o) || [
. . Checks a O C execute [ oo_ror_L4B_RS WEAKNESS_PCT % Weak Number(7, 3) oy =\
IN rea I t| m e) [& oo_tcs_Las_Rs WEAKEST_IRS Weakest IRS Lookup(@) e e
. [& oo_ucw_LaB Rs STRONGEST_IRS Strongest IRS Lookup(®) i‘s"\‘“ ikl [’]
RELATIONSHIPS to other data entit fimoie o e
O S S O O e r a a e n I |eS [E oo_pRop_TeST WEATHERING Weathering Lookup(®) MaxVawe |0
D 00 LTH Q_RQD_CODE QRQD Lookup(8) Units of Measure m
B DD_HYPERSPECTRAL - Q_JOINT_SET_NUM_Jn Qd Lookup(®) Inter-field Relationship less than or equal to
B~ b8 e - RND_JOINTS Random Joints Lookup(@) Related Field DIST_TO
e Create database tables to hold initial (Rumeme e
. . o o D_DD i et Q_JOINT_ALTERATION QuJa (JtA) Lookup(8)
migrated data using the first working (et CHCOLONTATEWION QauAl S
‘ TSt Q_JOINT_WATER_w Q. (Jt Watet) Lookup(8)

D at a St a n d a rd o E) "):)S-Tiif-mm Q_SRFa SRFa (Competentz.. Lookup(8)
- = Q_SRFb SRFb (Weak zone; Q) Lookup(8) &
[ oo_LsTRaT REMARKS Remarks Sting(150) U SABLE
L

[ oo_prsurvey ALTERATION Alteration Lookup(8) SA A wonks
| [ oo_umsaup DATE_CREATED FirstCaptue Date  Date

2, GEOMECH_Totits_SRK DATE_MODIFIED Last Modified Date ~ Date

... to be able to see the data ! z

Y, RMR_GEOMECH_Open_SRK CALC_TOTAL_OPEN_JOINTS  Total Open Joints Integer

2 IRMR_GEOMECH_Closed_SRK CALC TOTAL_CIOSFD _ININTS Total Clnced lninte Intener i

Y. RMR_Open_SRK_CoordG o | L2 2

O -
=T B ‘idd




DATA CONFIDENCE PROCESS,, & CaTAMING
DATA MIGRATION: [ e Lot T 5 v |

= [:] Reference Branch ~ | Lookup Field Label Lookup Field Name Lookup Table Name
( : O N F O R I\/I eXt ra Cte d d ata =1 [§ sable View Settings Client Code |CLIENT_CODE LJT ALT Q
D SV Lithology SGTS Code SGTS_CODE L JT_ALT_Q_SGTS ]

D SV Structure

CONFORM extracted data to i a0 - -
. . D SV Stratigraphy =] D Geotech. Translation Client Cod(l‘ SGTS Code|Cc
first workin g Data Standard 1 [ Geotech. Transiton e ) MRUR_WFLL B[ 2
& Jn ()t Set No; Q) Transiation 17 MRMR_LSJE |2 UN
& Jw (Ut water; Q) Translation i L] Li I(;U
8 [-F] MRMR_SSJE =
M Ig rate d ata a S COI Ie(.:ted L[j] SRFa (Competent zone; Q) Translation | B MRMR_WALL_ALT = Z ':ln
and translate to required B SReb (Weak zo0e; ) Transiton 30 o 3 -

E] Mi (Micro Roughness; MRMR) Translation
Sta n d a rd S &l ma (Macro Rough; MRMR) Transiation
& st wall At (MRMR) Transiation - S ABL E ®
&l Jt. infil (MRMR) Transiati
o FO r e a C h p a ra m ete r Table Structure I Lookup Table (15 rec:ords_‘«rj1 I e - DATA THAT WORKS

reCO rd e d / M OV E DATA = [E country A | Lookup Field Label |Lookup Field Name |Lookup Table Name

N tO th e 1 [§ Business unit RType 'ROCK_TYPE L_LITHOLOGY
. 1 [ Dataset Matrix TYPE MATRIX_TYPE L_MATRIX_TYPE
©) I nte r| m F I E L D TY P E £ & category Weakest IRS WEAKEST_IRS L_IRS

=1 [E Mine 7 Project Strongest IRS  STRONGEST_IRS L_IRS

o according to the defined - WeanSwongh  MEANRS LS |
D ata C O N V E N T I O N S il [D] z::c:::n::;zn _\_Nqa{hqﬂng WEATHERING L_WEATHERING |

QRQD Q_RQD_CODE L_Q_RQD_CODE

( m e a n i n g Of Va I u e S) , = D Collars | -Q Jn A Q_.JOIN‘T'_S—E-i'_NUM—_Jn L_JOINT_SET_NO

[} (E2) Geotech Unit ' |Random Joints RND_JOINTS L_RNDJOINT |

O POpUIate [& Joint Sets (Laub.) QJr ~ ‘@urcobE  Lr |
. [E Joint Sets Q Ja (Jt Alt) |Q_JOINT_ALTERATION
D I C T I 0 N A RI E S ( |f [5] oriented Discont Log Q Jw (Jt Watet) 'Q_JOINT_WATER Jw  L_JOINT_WATER |

|- bl D PLI SRFa (Competent zone; Q_SRFa L_SRFa |
d p p ICa e) [Z] BFA Lab Geotech SRFb (Weak zone; Q) 'Q_SRFb L_SRFb
D SHJO Lab Geotech Alteration 'ALTERATION L_ALT_Y_N

[:I DSI Lab Geotech
D UTB Lab Geotech 8




DATA CONFIDENCE PROCESS,,,

DATA MIGRATION:

Prepare Useable Data

Set up PRIMARY data
TABLES in working database

Define the DATA STANDARD for
PRIMARY data

e For each PRIMARY parameter
required for evaluation, define

o Final FIELD TYPE

o Final data CONVENTIONS
(meaning of values),

o VALIDATIONS to produce
USEABLE data (checks and
logic running in real time)

&+ [§ mme_prosecT
(=[5 PROSPECT_SHAFT
[§ oo_pocument
[[H owmono
[=1[§ DEFLECTION
[=] (2) IDD_GEOTECH_UNITS
[l 00_LAuB_JOINT_SETS
[ oo_somT_sets
[E oo_orent
[ oo_puirs
[} [§ 00_BFA_LAB_RS
[§ o0_BFA_LAB_TEST
[} [ 00_SHio_LAB_RS
[§ oo_sHio_La_TEST
[& oo_pst LAB_Rs
[E o0_uTB_LAB RS
[& 00_POR_LAB_RS
[& po_cs_LaB_Rs
[& oo_ucw_Las_Rs
[& o0_sDi_LAB RS
[ oo_pror_TEST
[ oo_LmH
[E DD_HYPERSPECTRAL_LTH
[ oo_kmseRLTE
(=[5 DD_WET_AND_DRY
[§ DD_WET_AND_DRY_TEST
[} [§ Db_CORE_PHOTO_TYPE
[ oo_core_pHoTo
[+ po_msTRAT
[ oo_LsTRaT
[l 00_DHSURVEY
[& oo_mnsawp
Y. GEOMECH_Totlts_SRK
Y, RUR_GEOMECH_Open_SRK
Y, RMR_GEOMECH_Closed_SRK
. RMR_Open_SRK_CoordG

dE=Uuf

A | | Table Fnek!s‘

-

Property Value

Name DIST_FROM

Label From

Description Depth from of geotechnical unit
Type Number

Precision (total digits) 7

Scale (digits to the right of the point) 3

Computed False

Label Font and Colours Avrial 8,ciBlack,[1,r1689255b255

Value Font and Colours Avrial 8, ciBlack[fsBold],r1689255

Default to Previous DIST_TO
Default Value (float)

Mandatory True
Visible True
Read Only False
Display Format Jo00
Display Width 7

Min Value 0

Max Value 0

Units of Measure m

Inter-field Relationship less than or equal to

Related Field

DIST_TO

Field Name Label ‘ Type

/S DIST_FROM From Number(7, 3)

A DIsT_TO To Number(7, 3)
UNIT_ID Unit Id Integer
LOGGER Logger String(24)
LOGGED_DATE Date Logged Date
ROCK_TYPE RType Lookup(8)
LENGTH Calc Length(m) Number(8, 3)
MAT_RECOVERED TCR (m) Number(6, 3)
CALC_PERCENTAGE_RECOV.. %MatRecov Number(9, 1)
SOLID_CORE Solid Core (m) Number(6, 3)
INTACT_GT_10CM RQD Meas. (m) Number(6, 3)
CALC_RQD_PERCENT RQD (%) Number(9, 1)
MATRIX_LENGTH MATRIX (m) Number(8, 3)
MATRIX_TYPE Matrix TYPE Lookup(8)
WEAKNESS_PCT % Weak Number(7, 3)
WEAKEST_IRS Weakest IRS Lookup(8)
STRONGEST_IRS Strongest IRS Lookup(8)
MEAN_IRS Mean Strength Lookup(8)
WEATHERING Weathering Lookup(8)
Q_RQD_CODE QRQD Lookup(8)
Q_JOINT_SET_NUM_Jn Qdn Lookup(8)
RND_JOINTS Random Joints Lookup(8)
Q_Jr_CODE QJr Lookup(8)
Q_JOINT_ALTERATION QJa (JtAl) Lookup(8)
CALC_Q_JOINT_ALTERATION  Q Ja (tAl) String(8)
Q_JOINT_WATER_Jw Q Jw (Jt Watet) Lookup(8)
Q_SRFa SRFa (Competentz...  Lookup(8)
Q_SRFb SRFb (Weak zone; Q)  Lookup(8)
REMARKS Remarks String(150)
ALTERATION Alteration Lookup(8)
DATE_CREATED First Capture Date Date
DATE_MODIFIED Last Modified Date Date
CALC_TOTAL_OPEN_JOINTS  Total Open Joints Integer
CALC_TOTAL C1OSFN IOINTS _Total Clacad Inints Intener

ol [ 1%
o=

ID,MINE_PROJECT.ID,PROSPECT_SHAFT.ID,DIAMOND.ID,DEFLECTION.DEFL,DD_BFA_LAB_RS.DIST_FROM,DD_BFA_L.

CR_GT_DD@@1,D0, "517,17","517,24" ,Error,”
CR_GT_DD@@1,D0, "546,84","547,09" ,Error,
CR_GT_DD@01,D0, "583,47","583,64" ,Error,
CR_GT_DD@01,D0, "517,17","517,24" ,Error,
CR_GT_DD@@1,D0, "546,84","547,09" ,Error,
CR_GT_DD@01,D0, "583,47","583,64" ,Error,
CR_GT_DD@01,D0, "517,17","517,24" ,Error,
CR_GT_DD@@1,D0, "546,84","547,09" ,Error,"
CR_GT_DD@01,D0, "583,47","583,64" ,Error,
CR_GT_DD@@1,D0, "517,17","517,24" ,Error,"
CR_GT_DD@@1,D0, "546,84","547,09" ,Error,
CR_GT_DD@01,D0, "583,47","583,64" ,Error,
CR_GT_DD@@1,D0, "517,17","517,24" ,Error,”
CR_GT_DD@@1,D0, "546,84","547,09" ,Error,”
CR_GT_DD@@1,D0, "583,47","583,64" ,Error,”

""Lab Process ID"" field value must not be null
- ID"" field value must not be null

field value must not be null."
field value must not be null.™
field value must not be null."
To"" field value must not be null.”
To"" field value must not be null."
To"" field value must not be null.”

"Rock Type"" field value must not be null."
Rock Type"" field value must not be null.”
"Rock Type"" field value must not be null."

ID"" field value must not be null.

From"" field value must not be null.
From"" field value must not be null.
From"* field value must not be null."

WA SABLE
A4

DATA THAT WORKS

DATAMINE

Diamond Hole

@ cr_GT_DDO01

Q Collars

Q oo

O Geotech Unit

O Oriented Discont Log

[X}BFA Lab Geotech
@ 517.17,517,24

1

@ ss4,
6 DSI Lab Geotech

0 UTB Lab Geotech

v 0 POR Lab Geotech

2 © 7Cs Lab Geotech

0 UCM Lab Geotech

0 SDI Lab Geotech

0 Lithology Log

(v O Hyperspectral Lith Log

v O Major Strat Log
O Downhole Survey Log
M M 0 mod & IRMR Geomech 7.~

e “Lab Process ID" field value must not be null
"Test Type" field value must not be null.
"Test Type" field value must not be null
"Test Type" field value must not be null.
"Comected To" field value must not be null
"Comected To" field value must not be null.
"Comected To" field value must not be null

"Comected From" field value must not be null
@ 'Corrected From" field value must not be nul
° "Comected From" field value must not be null
@ "Rock Type" field value must not be nuil
° "Rock Type" field value must not be null.
& "Rock Type" field value must not be null




DATA CONFIDENCE PROCESS
DATA MIGRATION: Prepare Useable Data

Validation Report

Database: SDWh7
User: sablesa
Date: 2025/07/17 22:13:13

Finalise PRIMARY data

Audit data against the DATA

STANDARD -_— e

DATA THAT WORKS

DATAMINE

Version “ Data Structure h Lookups h Validations H Script “ Advanced Scripts || Modules \[ System Info

&) Depth_Parameteri=Depth_Parameter2

N

n LF
(512} 204a INVALID QC Sample Depth Difference Check QC DEW Ystcn Forvel
E1 8y Field Aliases \ame: |Matchinterval
A
Description: |Field Duplicates must match depth interval of Primary
mple
Ermor Message: 5‘For <AliasField_Dup_Sample_Type_ParameterValue> </
BB Checks Actionwhennn  N/A | Waming | Emor
©
0 Depth_Parameter1=Depth_Parameter2 Data Entry. O [=] =
(][] 204b INVALD Field Dup Sample Depth Difference Check QC Validate Data O O
E1%R, Field Aliases
Sotorer o pegau

() Defined here

For records conforming to the condition

[Sample_Type = Field_Dup_Sample_Type_Parameter ]

=8 checks
_[BFALab G h] From / To: 25 € Matchinterval there must be at least one record with the same interval, which conforms to the condition
517,17, 517,24 ERROR: "Lab Process ID” field value must not be null. [] [ 204c INVALID Depth Difference Check DEW VDE [Sa =
I I l 548,34; 547,09 ERROR: "Lab Process ID" field value must not be null ey e Tipe - Frnay. Sampe_(Ype. Fémmeler |
o FO r e a C h P R I M A RY p a ra ete r 583,47, 583,64 ERROR: "Lab Process ID" field value must not be null. s b ol . r
. . 517,17; 517.24 ERROR: Test Type" field value must not be null RiSarEaiE e g | es: Dopth Fiom
d f I t 548,84, 547,09 ERROR: "Test Type" field value must not be null. [
re q u I re O r eva u a I O n ] ru n 583,47, 583,64 ERROR: "Test Type™ fiekd value must not be null v Distance "To" field  |Alias: Depth_To
B17,17; 517,24 ERROR: "Corrected To" field value must not be null
548,84 547,09 ERROR: "Corrected To" field value must not be null
383,4;; 3-33.64 Eg:g; "gorrecled ‘fl;o" field value must not be null C fo . o
517,17, 517,24 : "Comected From" field value must not be null.
e e e o e o onfigure Validations
‘83 47, 583,64 ERROR: "Corrected From" field value must not be null.
O VA LI DAT I O N S to 17,17 517 24 ERROR' "Rock Tune” fiald value must r.l:st ba null i
=45{ Data Treel UTB Lab Geotech : 7 ‘ D POR Lab Geotech : 8 ” D TCS Lab Geotech : 9 “ D UCM Lab Geotech : A “ D SDI Lab Geotech : B u D Drop TestS: C
583,/
p ro d u Ce U S EA B L E d ata B D PR A D Lithology Log : D l D Hyperspectral Lith Log : E “ D Kimberiite Log : F ” D Wet and Dry Observation : G ” [:] Core Photo Type : H
- ) = oo D Major Strat Log : | D Downhole Survey Log : J IJ Z Q mod _IRMR Geomech Zone Total Jts with FACTORS for SRK : L
(C h ec kS an d I o) iC Datasel B ceotecn u..] Y, RMR Geomech Zone Open Jts SRK : M Y. IRMR Geomech Closed Jts SRK : N | Y. IRMR Open SRK (CoordGEN) : O
g . I:] Oriented ... T v EJ Geotech Unit : 1 “ D Oriented Discont Log : 2 M [] PLI:3 H D BFA Lab Geotech : 4 H D SHJO Lab Geotech : S “ D DSl Lab Geotech : 6
1 1 1 Hole IC [ BFALabG
runnin g INn rea I tl N le) Bt 0 =55 From |To  |unitid [Logger |D{RType |Calc Length(m)|TCR (m) |%MatRecov |Solid Core (m) |RQD Meas. (m) [RQD (%) [MATRIX (m) |Matrix TYF A
Gl SHOLaD .. )| 000 o060 1 MR SAND 0,60 100 0,00 0,00 0 0,00 10
SH Ld " " - " " ' 4 d
o Correct DICTIONARIES ~ # et (B2 = EECEmEcy - EcE— O
i [H vrBLabG.. | 210 380 3 MR CALC 150 1,50 100 1,01 020 133 0,14 16
M I S SI N G d h k D POR Lab G... ‘- 3,60 5,10 4 MR CALC 1,50 - 733 0,45 0,41 273 0,38 M6
O ata checCkKs lj TCSLabG. (\ D| 510 660 5 IR CALC 150 1,22 81,3 0,69 0,48 2 0,19 16
UC&SG ] 6,60 6,85 6 HA& MNP  CALC 0,25 100 0,09 0,00 0 0,16 M7
| 68 810 7 HA&MNP| SIC 1,251 4,25 100 1,25 125 100 0,00 M0
pa s thhology I 8,10 8,71 8 MR SILC 0,61 934 0,37 0,27 443 0,19 M1
“ |:| Hyperspe... | &1 980 3 MR siLC 089 069 775 0,69 069 775 0,00 10
e &1 Maior Stra... | 980 9% 10NGO CALC 030 027 90 027 027 ) 0,00 M0
.\“ B Downhole.. | 9% 1140 11 NGO CALC 1,50 80 1,05 1,05 70 0,45 NS
C" Y QmodaL. | 140 1200 12 NGO siLC 0,60 | 046 76,7 0,40 040 667 0,06 17
P\ Y IRMR Geo... | 1200 1280 13 nGo CALC 09 | 0,89 98,9 0,89 089 989 0,00 M0
Y’ IRMR Ope 129 1440 1413 CALC 150 1,40 933 1,40 136 907 0,00 10
I YT e 1 B = - - — — — = = - e

Validation was successfully completed.

10



DATA CONFIDENCE PROCESS
DATA MIGRATION: Validations within prlmary data groupings

“> DATAMINE

.......................................

Elv-v_. MINE_PROJECT
= @ PROSPECT_SHAFT

@ DD _|

DOCUMENT

= @ DIAMOND
& @ DEFLECTION

E]

@

- (1 (1D (D (D @ @

l @ DD_GEOTECH_UNITS
@ DD_LAUB_JOINT_SETS
“.. @ DD_JOINT_SETS

' DD BFA LAB_RS

DD_BFA_LAB_TEST

- DD SHJO_LAB_RS

DD_SHJO_L&B_TEST
DD_DSI_L&B_RS

- DD_UTB_LAB_RS
-@ DD_POR_LAB_RS
-@ DD_TCS_LAB_RS
- @ DD_UCM_LAB_RS

DD_SDI_LAB_RS
DD_DROP_TEST

DD_LITH
DD_HYPERSPECTRAL_LITH
DD_KIMBERLITE
DD_WET_AND_DRY

‘@ DD_WET_AND_DRY_TEST

- DD_CORE_PHOTO_TYPE

.. @ DD_CORE_PHOTO

- @ DD_MSTRAT

‘.. @ DD_LSTRAT

- @ DD_DHSURVEY
- @ DD_MINSAMP

XN i ammi s w4 meis

ERF ] 10 Unlque sample id's
| B i Field Aliases

@ From

@ Sample_Name

et Validations

»»»»» + Unique name
E] . 100 MANDATORY INTERVAL, Lookup DEE VDE
- E@ Field Aliases
P @ Dist_From

@Dlst To LY SABLE &

i @ Lookup_Parameter
@ Checks DATA THAT WORKS
; " Lookup_Not_Null
I . 102 MANDATORY INTERVAL, Lookup DEW VDE
#-[&) 104 MANDATORY INTERVAL, Numeric DEE VDE
#-[&) 105 MANDATORY INTERVAL, Integer DEE VDE
#-[&) 106 MANDATORY INTERVAL, Sting DEE VDE
#-[&] 108 MANDATORY INCLUDED INTERVAL, Lookup DEW YDW
[&) 110 MANDATORY JtSets INTERVAL, Lookup DEE VDE
-8 112 MANDATORY JtSets INTERVAL, Numeric DEE VDE
#-[&) 114 MANDATORY MAJOR INTERVAL, Lookup DEW VDW
-[&) 116 MANDATORY MAJOR INTERVAL, Numeric DEE VDE
&) 120a MANDATORY 1D, Numeric DEW VDE
@-[#) 120c MANDATORY ID, Numeric DEE VDE
#-[&) 120d MANDATORY ID, Integer DEW VDW
-8 120e MANDATORY 1D, Numeric DEE VDE
[&) 120 MANDATORY ID, Integer DEE VDE
@-[&) 1200 MANDATORY ID, Lookup DEW VDE
[&) 120h MANDATORY 1D, Stiing DEW VDE
#-[&) 121 MANDATORY Lookup, DEW VDE
‘ ~ 122a MANDATORY ID_Lookup, Numeric Check DEW
~ 122b MANDATORY ID_Sting, Lookup Check DEW VDWW
-[# 123a MANDATORY ID_Lookup Numeric Check DEW YDW

Perform DATA QUALITY
checks using
PREDEFINED RULES
defined in metadata

VALIDATION REPORTS
for correction and
verification per data set
and section of
database

Q

il



DATA CONFIDENCE PROCESS o BATANINE

DATA MIGRATION: Load photos and digital images @
t' Up [ Core Photo: 1 ] '\
- From (m) o (m) Core Photo lDCore Photo File Loa d d rl ”
303.79 307.42 090 ~FileStore~
0742 31048 091 [-FieStore~ CORE PHOTOGRAPHS
310.48 314.00 092 ~FileStore~ .
314.00 317.52 093 ~FileStore~ to primary data branches
J w2 m=  eceee  foreasy REFERENCE and
- A 4. ~Fi ~
= : 32420  327.72 06 ~FileStore-~ AUDITABILITY
327.72 331.28 097 ~FileStore~
331.28 334.85 098 ~FileStore~
334.85 338.48 099 ~FileStore~
338.48 341.97 100 ~FileStore~
341.97 345.49 101 ~FileStore~
345.49 348.90 102 ~FileStore~
348.90 352.44 103 ~FileStore~
352.44 355.93 104 ~FileStore~
- a5 | 355.93 359.53 105 ~FileStore~ P erform
- ' | 359.53 362.95 106 ~FileStore~
R e QUALITATIVE CHECKS
- @ Geotech Unit | 366.51 370.06 108 ~FileStore~ for depthS’ structures,
.. @ Oriented Discont Log ‘ 370.06 373.42 109 ~FileStore~ an | es e tC
Hyperspectral Lith Log ‘ 373.42 376.85 110 ~FileStore~ g
= @ Core Photo Type 376.85 380.37 111 ~FileStore~
| EnELIEOR | 380.37 383.83 112 ~FileStore~ .
: m Core Photo “ 383.83 387.40 113 ~FileStore~ - SABLE 7
' ‘ gl Malo, St‘at LOg : ~Fi ~ - DATA THAT WORKS
: Downhole Survev Loa 357.40 390.95 114 -FileStore 12




DATA EVALUATION PROCESS,,

By GEOTECHNICAL METHOD:
Configure Factors and Evaluations

@ Processing Zones
[F]* ® Geotechnical Methods
=) E=] RMR Laubscher

For each geotechnical method .

o FF

“> DATAMINE

RMR Laub (Laubscher's Mining Rock Mass Rating Classification System)

required, there is a configuration

@ Interface Configuration

p ro C e S S ® Geotec Result

e Data fields from separate tables are
o Mapped as arguments to be
evaluated
o to recognised rock mass and rock
quality factors S TS— =

DATA THAT WORKS

W SABLE -
A4

o for the evaluation of the SELECTED [t [0 [wat et -
GeoteChnlcal METHODS isequalto’s  AND is equalto MOIST' 100 | | Check
isequalto'd’  AND is equalto 'DRY" 95

O Surveyed CO_OrdinateS must be fsequallo'ti' AND ?sequal!o'MUIST' 90
included for spatial model s WD beaaorier | (21

[0ps [Walel Constant ‘Value ‘ \‘s‘” 0K

isequalto'2  AND is equal to 'DRY" 80 [DJ Save ..
e The same geotechnical method can oy w7 e
be configured to apply to more than = cwses 0 wcawoonr 1oo | (B vev

isequalto '’  AND is equal to 'MOIST' 100

one data set e.g. open joints, closed
joints and total joints can be
processed as separate runs.

ITFF==8

Do

JCW - Joint Condition & Water Factor

Water
© Use Constant
[DRY

(O Use Parameter
Log and field containing Water parameter

Log and fields containing Joint Condition parameters

Log name: |Joint Sets (Laub.) [DD_LAUB_JOINT_SETS] v

Field containing LSJE parameter
Use parameter
Field name: l Macro [MRMR_LSJE]

Evaluate to Rating

[ use l Evaluation

LSJE SSJE Joint Wall Joint Filing Weighting

Output to Result Log

[] Weighted Average Divide evaluation resutt by 100

[:] Minimum Func‘t;on through which result will
Maximum be simplified:
[] Arithmetic Average l Maximum

D Use JCW default value if no joint set for use

13



DATA EVALUATION PROCESS,,, = DATAMINE

By GEOTECHNICAL METHOD: Produce RESULTS with Audit Trail

Per geotechnical UNIT or geomechanical ZONE:
> determine validity and sensitivities within data sets

The AUDIT trail logs the
actual VALUES used,
DECISIONS made and

FORMULAE applied during
the evaluation of the
selected geotechnical
methods

> to calculated outcomes
per UNIT or ZONE

EROZ Geotech Audit Report
E 0 Unit 1 [DD_HYPERSPECTRAL_LITH: DIST_FROM =0; DIST_TO = 26.1]

- @< Method Results:
: =< IRMR Method

o Settings: Don't use RDO &JS. Use FF. Don't use Mining Adjustment. &
=-< IRMR (FF)=IRS + FF +JCW =5+ 26 + 32 =63 — SABLE

=-<> IRS parameter
L o Using first successfully caleulated occurence: #2 SATEIIAT e
. e Calculated Value: R3
8- @ Evaluated Result: 5
= @ #1 [DD_PLI_RS, CALC_UCS_EST, DD_PLI_RS.SAMPLED_FROM, DD_PLI_RS.SAMPLED_T0]
-~ .d Norecords found for the unit interval [DD_PLI_RS.54MPLED_FROM' to 'DD_PLI_RS.SAMPLED_TO' (0 to 26.1) in source log 'DD_PLI_RS')
B ./ #2 [DD_GEOTECH_UNITS, MEAN_IRS, DD_GEOTECH_UNITS.DIST_FROM, DD_GEOTECH_UNITS.DIST_TO]
\) No Reduce Function specified. MEAN_IRS value taken directly from first record. WARNING: More than one record in interval.
: o Calculated Value: R3
C} ./ FF parameter
. e Notusing Core Loss Adjustment
o FF/m=1111
4 NotUsing Broken / Crushed Core Adjustment (BCCA)
| @of Evaluated value = 26
o JOW Parameter
o Maximum: 32 (39 records)
-4 Calculated Value: 32
E-of Water
—off Calculated Value = DRY
B q/ Joint Condition
o Calculating rating for each joint set using field (value & water) evaluation results.
o Rating = 40 * [EvalLSJE)100 + Eval[SSJE)/100 + EvalJoint Wall)/100 + EvaliJoint Filling)/100)
o Rec #1: Rating = 40 * (75/100 * 80/100 * 75/100 * 80/100) = 14.4
‘o Rec #2: Rating = 40 * (75/100 * 80/100 * 75/100 *50/100) = 9
o Rec #3: Rating = 40 * (75/100 * 807100 * 75/100 * 80/100) = 14.4
o Rec #4: Rating = 40 * (85/100 * 95/100 * 75/100 * 80/100) = 13.38
o Rec #5: Rating = 40 * (75/100 * 804100 * 75/100 * 80/100) = 14.4



DATA EVALUATION PROCESS,,, 5 DATAMINE
By GEOTECHNICAL METHOD: Produce calculated RESULT SETS

Primary data processed through evaluations and settings to produce factors

J Table Tree || Data Tree T up " D Geotech Unit : 1 " D Oriented Discont Log : 2 “ D PLI:3 ” D BFA Lab Geotech : 4 “ D SHJO Lab Geotech : S “ D DSl Lab Geotech : 6
A B A [ UTB LabGeotech:7 “ [§ PORLabGeotech:8 || [§] TCS Lab Geotech:9 ]J [E ucw Lab Geotech: A [ [E sDiLabGeotech:B | [§] DropTests:c
& sDiLab Geotech —
D Drop TestS D Lithology Log : D ” [:l Hyperspectral Lith Log : E ” :I Kimberlite Log : F " D Wet and Dry Observation : G [] Core Photo Type : H ” ] Major Strat Log : |
— P Y RMR Geomech Zone Open Jts SRK : M ]| Y RMR Geomech Closed Jts SRK : N | Y IRMR Open SRK (CoordGEN) : O
B Hyp K [ Downhole Survey Log: J | Y. Qmod_IRMR Geomech Zone Total Jts with FACTORS for SRK : L
yperspectra 0g
[8 Kimberite Log To(m) |Lithology1 |Lith1i[f| ||| Modified |a RaDF{QinFeQirFaJaFalairia  |RMR wit|RMR RS |IRMR FF|RMR FF/m |IRMR JCW/|RM|MRMR FF Pi[F A
=+ [@ et and Dry Observation B 1,75 SAND  KAL 5333 1 1 4 075 5333 41 1 40 0 0 0
[E wet and Dry Results 0 6,80 CALC KAL 5333 1 1 4 075 5333 54 1 21 1,98 32 1,98
=+ & core Photo Type | 11,76 sic KAL 5333 1 1 4 075 5333 55 5 18 2,621 32 2,621
& core Photo | 1825 CBAS  STO 355733 66,7 1 4 075 5333 63 5 26 0,924 32 0,924
=1 [ Major Strat Log | 49,01 wBas  sTO 533,333 100 1 4 075 5333 45 8 5 20,026 32 20,026
[§ Local Strat Log | 16717 BAS sTO 496,533 931 1 4 075 5333 72 8 26 1,185 38 1,185
[§ Downhole Survey Log | 170,08 wBAS  STO 252 945 2 4 075 5333 4676 19 6 17526 2176 17,526
y | 170,77 QUARTZIT NTA 162311 913 3 4 075 5333 3848 19 52174 20,48 52,174
Y RMR Geomech Zone Open Jts SRK | 24590 sST NTA 575467 1079 1 4 075 5333 82 19 31 0,492 32 0,492
¥’ IR Geomech Closed Jts SRK | 258,07 ssT MOS 285,333 107 2 4 075 5333 49 5 12 6,163 32 6,163
3" IR Open SRK (CoordGEN o ||| 25832 RusT MOS 266,667 100 2 4 075 5333 285 5 4 32 19,5 32
| 264,15 SST MOS 509333 955 1 4 075 5333 416 8 8 12,521 256 12,521
Field Label [ Name ‘ Description Al ] 26442 wsT MOS 540267 1013 1 4 075 5333 18 5 13 1 0 1,111
B From () DIST_FROM Distance Som baghuiig of pole | 2141 ssT MOS 540267 1013 1 4 075 5333 582 5 26 1,001 272 1,001
To (m) DIST_TO Disterics Kok beghilg:of prolle | 271,68 RMST MOS 5536 1038 1 4 075 5333 5772 8 2 3,704 27,2 3,704
Lithology1 LITH1 Lithology1. | 27599 sST MOS 5536 1038 1 4 075 5333 76 8 36 0,232 32 0232
Lith1 Strat LITH1_STRAT stratigraphic division < >
E DD:MNSAMP MRMR_FF_PRE_EV MRMR FF Pre Ev Real
" (GEOMECH Totits. SRK RMR_A1_P_CHOSEN_P.. RMRAT1 Chosen Pre Ev String(16)
Y RUR_GEOMECH_Open_SRK RMR_A1_P_CHOSEN RMR A1 Chosen String(20)
3 RMR_GEOMECH_Closed_SRK RMR_CJS RMR CJs String(20) U S A B L E
3" RUR_Open_SRK_Coorde AUDIT_XML Audit Log XML Memo e e
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DATA EVALUATION PROCESS,,, = DATAMING

Using MULTIPLE geotechnical METHODS:

Produce GRAPHICAL Reports for interpretation and verification

Rock Quallty Discontinuity Proparties Rock Classification Geomechanical Zons Rock
Properties

uuuuuu RO (W) 5 (M) PLTON)  TCS (WPw) UTDVPY) SIUO (WP} OFA() POR(S) OSI(W)  50Ig8e) Ty TT I T M 0N Ch Ta » x »  xn ] IVRTASS  IRVROSSS  RVRCA%s

per UNIT/ZONEKJOInt Set; i ; SRR

Fl _‘:ss « W SABLE © : o @ w9 8 : ® & orssm| |
- DATA THAT WORKS : : : :

- 07 s:3

- s“ 8 o 9 . 0 1 4 ors s
a e : ‘ 3 : ; <
4 Ng & X 7 5 2 1 4 0755w

translate ppEmary parameters,
evaluated factors, rock
classificationsjand primary geology R W 4 i
to scaleable symbols, charts, oy e o onem
patterns and ’

=42 08 CALC snm v

AT 4 075 5333 o

4 075 5333

2 4 07553
4 omssmy

" . ' ‘ o ' 3455 4 - 078 5333
2 ' ' ‘ ° 15534 < 075 5333

lete and correct work s s ogrem

Final report saved to db after sign off.
Evidence of ¢

TR B
'(‘l ,l’s ’('l '“' ’l’l '(‘n {

-
1 & ﬂ‘,_ ~anaciilfinAa Ter o : ‘ o A0 e 1
V srk cCOonNsultin S 1 S: e & i &° : 2 & omssml ]

TV
W

3 e —— | S——
z E oz : g SHEE e :
Er—¢
L}

158 107 wa e : S: : 16
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DATA EVALUATION PROCESS . 5 DATAMINE
CO-ORDINATE RESULTS of verified, stored rock mass rating and

rock quality calculations for use in GEOSPATIAL applications

Table Tree || Data Tree T up | B oeotechunt:1 | [ oOrentedDiscontiog:2 | [H Pu:3 | [ BFaLabGeotecn:4 | [ SHIOLabGeotecn:5 [ [B DSiLabGeotech:6
EI Local Strat Log A D UTB Lab Geotech : 7 “ E] POR Lab Geotech : 8 " D TCS Lab Geotech : 9 ”D UCM Lab Geotech : A “ D SDI Lab Geotech : B " E Drop TestS: C " D Lithology Log : D
D Downhole Survey Log D Hyperspectral Lith Log : E " E] Kimberite Log : F D Wet and Dry Observation : G " D Core Photo Type : H " D Major Strat Log : |
Z Q mod & IRMR Geomech Zone Total Jts w D Downhole Survey Log : J 2 Q mod _IRMR Geomech Zone Total Jts with FACTORS for SRK : L
Y, RHR Geomech Zone Open Jts SRK Y IRMR Geomech Zone Open Jts SRK : I | Y, RMR Geomech Closed Jts SRK - N | Y., IRMR Open SRK (CoordGEN) : O
Z IRMR Geomech Closed Jts SRK . 3 7
From |To(m) |Lithology1|Lithology1 Stratigraphy |IRMR with FF [RMR RS F|IRMR FF Fe|IRMR FFir|IRMR JCW F|XTop |¥Top |ztop  |caicMsgTop A
P RIR Open SRK (CoordGEN) =
i 0,00 1,75 SAND KALAHARI 41 1 40 0 0 221266,48 754193576 980,02 Two points
[§ Reference Branch Y 1,75 6,80 CALC  KALAHARI 59 1 2% 099 32 22126749 754193549 978,62 Two points
Field Label ’ Name I Description A | n7e 18,25 CBAS STORMBERG GROUP 71 5 34 0,308 32 221273,37 754193497 970,55 Two points
167,17 170,08 WBAS STORMBERG GROUP 67 19 16 3.093 32 22138412 754191843 84670 Two points
(f) From DIST_FROM Depth from of geotechnical unit S} @ Options
To (m) DIST_TO Distance from beginning of profile i - Initial Coordinate Table
é : @ Resu
Lithology1 LITH Lithology1. Collar positioning information
Lithology1 Stratigraphy LITH1_STRAT stratigraphic division. [} @ Source !
IRMR with FF IRMR_with_FF IRMR Laubscher with FF (no adjus =& Table name: | Diamond Hole [DIAMOND] v
IRMR IRS Factor IRMR_IRS IRMR IRS Factor Value 2 Conventions X Coordinate Field: I Surveyed Easting (m) [SURVEYED_EASTING] v ]
IRMR FF Factor IRMR_FF IRMR FF Factor Value [=} ] Deflection table
[ i Surveyed Northing (m) [SURVEYED_NORTHING
IRMR FF/m IRMR_FF_div..  IRMR FF/m Value a Direction Generation Y Coordinate Field l y ing (m) [ ] ) V]
IRMR JCW Factor IRMR_JCW IRMR JCW Factor Value [=} [ Deviation Survey Table Z Coordinate Field l Surveyed Elevation (mamsl) [SURVEYED_ELEVATION] v/ I
XTop XTop X coordinate .
- @ Conventions ;
YTop YTop Y coordinate . & Coordination system at collar
- =] Primary Table
ZTop ZTop Z coordinate L 't" Lo o World
CalcMsgTop CalcMsgTop Calculate Message @ Output
XMiddle XMiddle X coordinate Rkt s +X,
YMiddle YMiddle Y coordinate
ZMiddle ZMiddle Z coordinate +X =¥
CalcMsgMiddle CalcMsgMiddle Calculate Message :
XBottom XBottom X coordinate L Y S A B L E = inkial Direction
YBott YBott v dinat Bearing Field: l True Azimuth (deg) [TRUE_AZIMUTH] vl
om o coornae < DATA THAT WORKS =
ZBottom ZBottom Z coordinate v Inclination Field: I Inclination (deg) [INCLINATION] v‘
o Py Lz 2
2 > AR OE K> AR
Bearing and inclination priority at start of hole:
l:_! Initial bearing and inclination, if undefined then Survey data
© Survey data, if undefined then "Initial" bearing and inciination
17




DATA EVALUATION PROCESS,, 5 DATAMINE
STATISTICAL ANALYSIS of verified, stored rock mass rating and

rock quality calculations through 3rd party applications
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“> DATAMINE

DELIVERABLES =¥=srk
OPEN RELATIONAL DATABASE with User Security

—V—'srk CcoOnst M\

& Groups“E Restricted Lookup Lustsl

After SABLE® was implemented

38,941 entries
13, 659 entries
40, 969 entries
4, 650 entries

Structure log contains
Geotechnical units log sheet
Laubscher joint set log sheet
Hyperspectral log sheet

4, 584 entries
4, 650 entries

Core photos (per box)
Geomechanical zones for Laubscher & Q:

The combined Q and Laubscher Total joints sets 13, 429 entries
The IRMR Open Joints: 10, 909 entries
The IRMR Closed Joints: 13, 140 entries
The IRMR Total Joints: 24,049 entries

WA SABLE®
-

DATA THAT WORKS

Name

\ A

@_ Capture Core Photos

£ capture HYPERSPECTRAL Lith
£ CAPTURE Primary Data GROUP
g}_‘ DATA Management

£ DATA Viewing GEOTECH

& Data Viewing Global

) DELETE GeotUnits and JTSETS
@,‘DELE*E Hyper Lith Logs

£ DELETE LAB Rock Strength
£ Lookups APPEND

& Lookups UPDATE

@ Lookups VIEW

£ REFERENCE branch

@,y Rock Strength Tables and Data
&\/IEW CoordGEN calc logs

g? VIEW Hyperspectral Logs
@_VIEW RockMR calc logs

lGeneraI”g l.1embersHD Data”B Lookupsl

LR

Physical Tree || Logical Tree

* E] DD_DROP_TEST @ Access to Table
% [ oo v © None
¥¢€ [§ 0o_HYPERSPECTRAL_LITH O View
$¢ |8 oo_kmserLTE N
() Append + View
=1 3¢ [§ oo_WET_AND_DRY -

$¢ [§ oo_WeT_AND_DRY_TEST (C) Update + Appenc
=3¢ [ oo_core_pHoTO_TYPE
#¢ [§ oo_core_pHoTo
1 98 [§ oo_MsTRAT
¢ [§ oo_LsTRAT
$¢ [§ po_oHsuRVEY
[E oo_mnsamp
GEOMEC

H_Totlts_SRK

MECH_Closed_SRK

 ASISIOR

b
%, mu
Y, RUMR_Open_SRK_CoordG

v

RPN ]
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CONCLUSIONS > DATAMINE
OPTIMAL VALUE is extracted from Geotechnical Data Sets throug

GOOD DATA MANAGEMENT

W SABLES
. . VERIFY - DATA THAT WORKS
The OBJECTIVES of the Geotechnical Environment . .
DICTATE As many data sets as possible together graphically to prove
: the system before publishing the data to third party
o What data is required / essential for interpretation and
calculations ? Material Rock Quality Rock Classification Discontinuity Properties
o What does this data mean (accepted definitions required Recovery Barton Bieniawski Laubscher FF -
for CIaSSiﬂcation SyStemS) ? %o Recovered | RQD FF /m UCS (MPa) Q RMR _WRMR MRMR Type Dip Spac Rough Alt Type Thick.| UnitID
o Are there already proper standard abbreviations /terms in i T o 0.0 [°| [ @ & EE
use ? o [ 1 8 e || 3 SIS
o Adopt logical letter codes to prevent spelling mistakes okbel [ ‘{9 B Al ﬁ 4 o os s o 1 [
(DICTIONARIES) 21(0);); L - AN i‘ 50 03 SMP LOWFRIC Serp 1.0 :m :m
The LOGGING Standard (work practices, SOPs) sl [ \ | e
o Before data collection begins e [ L - LN XN R RS e = e
o How best to observe and measure this data ? ' : ;
o How best to collect / capture this data ? [ B e N N R
o How to VALIDATE (QA& QC) to produce RELIABLE data ? - N
o How to prevent MISSING data ? somq [ | o (1 o MEIN = R » 1 5 e
ADOPT An integrated Data Standard which 104 [ 85 2.3 108 T e 71 |62 54 o1 45 03 swp wowe
o  Satisfies at least 2 geotechnical methods NN O N
o Creates confidence in the data collected Ry Y IR S B~ s
o  Allows verification of results between methods ( Q’, 6%3
RMR, MRMR, GSI)
o |Is PRACTICAL and PROVEN in the field SAMCODES
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