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BACKGROUND (2012 — 2019)

* Survey of South African mining industry undertaken to determine
benchmark values for the identified Water Use Efficiency Indicators

 Definition of WUE indicators, benchmarks and targets

* Development of a guideline for the preparation of WCWDM plans
for the South African mining industry

* Development of a computerized WCWDM Self Assessment
Reporting Tool (WSART) with spreadsheet tool & user manual

* All tools are downloadable from Minerals Council website
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lml MINERALS COUNCIL HOME CONTACT Us

UTH AFRICA

AT WORK m IN THE SPOTLIGHT TENDERS AND CAREERS CONTACT US

RONMENTAL RESOURCES

WC/WDM user manual, tool and log
Global Industry Standard on Tailings Management
Water conservation and water demand management self-assessment tool

Guideline for the development and implementation of water conservation and water
demand management plans for the mining sector

Benchmarks for water conservation and water demand management (WC/WDM) in the
mining sector
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WUE INDICATORS - (SEE BENCHMARK REPORT)
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o WUE BENCHMARKS

Table 9: National water use efficiency benchmarks and ranges for coal mines
Coal Mines | Units | Benchmark | Min (1xe) | Max (1xo)
Total Mine - Total specific water use per ROM ton m 0.89
Total Mine - Consumptive specific water use per ROM ton m 0.55
Total Mine - % waste water not recycled 84%

Total Mine - Water recycle ratio 38%

Table 10: National water use efficiency benchmarks and ranges for gold mines
Gold Mines | Units | Benchmark | Min (1xg) | Max (1xo)
Total Mine - Total specific water use per ROM ton 2.57

Total Mine - Consumptive specific water use per ROM ton 2.51
Total Mine - % waste water not recycled 73%
Total Mine - Water recycle ratio 50%

Table 11: National water use efficiency benchmarks and ranges for platinum mines
Platinum Mines [Units | Benchmark | Min (x0) | Max (1xa)
Total Mine I R I

Total Mine - Total specific water use per ROM ton 1.64

Total Mine - Consumptive specific water use per ROM ton m?/t 1.60

Total Mine - % waste water not recycled % 42%
%

Total Mine - Water recycle ratio 2%
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i WCWDM METHODOLOGY - (SEE

MINERALS COUNCIL

IMPLEMENTATION GUIDELINE)

GUIDELINE METHODOLOGY PRACTICAL PHASED APPROACH

‘ S p——— ‘ PHASE 1: WC/WDM MANAGEMENT OPTIONS REPORT
Bafance In secordance with PG G2 * Undertake site assessment

« Develop water balance basis of design

+ Determine baseline water use efficiency indicators

Determinethe current WUE indicators for the mine Identify WC/WDM options to be considered in Phase 2

toserve as the baseline to measure impr

WATER BALANCE

‘ Calibrate & validate water balance with actual data

Identifya range of potential WC/W DM measures/options
and define the water savings potential for each
1. Optionsto reduce consumptive water use
2. Optionsto reuse f reclaim water

3. Optionsto use alternative water saving technologies PHASE 2: PRELIMINARY WCMDM PLAN
Euluate each apion sin the computerised vater balance n I » Develop a detailed computerised predictive water balance
simulation mode to determine the impact on the WUE indicators . .
. + Use water balance to simulate and provide data on water
‘ ek e ‘ use efficiency (WUE) improvements that can be achieved
costsfor each option that shows potential . .
with each management option
e O e ot et o e e cost Develop first order cost assessments of potential options
Rate and rank options to choose which to take to Phase 3

Select a combination of options to be implemented
over the next 5 years, schedule their implementation
and calculate the annual WUE indicators ower the S-year period

DEVELOP
WATER CONSERVATION / WATER DEMA ND MA NAGEMENT PLAN

YES e wurtargers PHASE 3: FINAL WC/WDM PLAN

- “""_’” * Undertake process engineering evaluations of preferred
e management options to develop capital and operating costs.
Prepare mativation for WC/WOM targets Based on budget constraints and WUE improvements —

to be above National Benchmarks and

consuttuith OWS select and schedule options to include in final WC/WDM

Submit WC/WDM Plan as part of mine's Plan

e Prepare final WC/WDM plan
Complere Inlcalization phase of SWAF _ Prepare SWAF reporting documentation

into the on-line EWULAAS system




PROCESS FOR DEVELOPMENT &
IMPLEMENTATION OF WCWDM PLAN




WSART - PRIMARY PROJECT OBJECTIVES

- Development of a computerised self-assessment reporting tool
(WSART) for the implementation and management of WC/WDM
within the mining industry in accordance with principles in DWS
guidelines

* Development of a User Manual for the mining industry to give
practical guidance in using and applying the self assessment

reporting tool

* Holding of training workshops, with case studies, to train personnel
in the use of the self assessment reporting tool



WATER BALANCE REPORTING STRUCTURE
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USER MANUAL STRUCTURE

Structure of the WSART User Manual — Chapter 1.
Quick overview of the structure of the WSART — Chapter 2.

WSART data input section that makes provision for three broad categories of data entry
into the system. The entry of general information is discussed in Chapter 3.

The entry of the detailed water balance and production data is presented and discussed
in Chapter 4.

The entry of the water use efficiency targets and the actual WC/WDM action plan and
schedule is presented and discussed in Chapter 5.

Reporting section that indicates the type of reports that can be produced and how they
should be interpreted and used — Chapter 6.

A worked case study for a relatively simplified mining operation — Chapter 7
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Ll WSART STRUCTURE & LOGIC

MINERALS COUNCIL

SOUTH AFRICA

/GENERAL INFORMATION INPUT
- Mine Identification data

- WC/WDM Plan ID data

- Mine specific lists

DETAILED WATER BALANCE & PRODUCTION DATA ) X
Mining Operations WB & Production Data Dpes

Beneficiation Operations WB & Production Data — tEZtr:i:ZZ 3\7!\316

Residue Disposal Operations WB & Production Data data?

Support Operations WB & Production Data

v yNo

SIMPLIFIED WATER BALANCE & PRODUCTION DATA
- Water Balance Data

- Production Data

|
v
UPDATE WC/WDM PLAN DATA INITIAL WC/WDM PLAN DATA
——— - Set Updated WC/WDM Targets - Set Initial WC/WDM Targets
- Set Updated WC/WDM Plan Actions & Schedule - Set Initial WC/WDM Plan Actions & Schedule
X v
[WC/WDM PLAN REPORTING )

View and print reports

v

Do
feports correspond NO CHECK FOR | |

with WC/WDM DATA ERRORS|

Plan?
+YES

UBMIT DATA CLEAR ALL DATA
A

IMPLEMENT WC/WDM PLAN

A

COMPILE ANNUAL UPDATE DATA NO

Is it Is|it
YES necessary to change NO necessary|to submit YES
plan targets or ’ new 5-year WC/WDM
actions? plan?




i, GENERAL INFORMATION INPUT

MINERALS COUNCIL
SOUTH AFRICA

WC/WDM SELF ASSESSMENT REPORTING TOOL

COMPLETED WCWDM FOR THE YEAR

WCWDM PROGRESS CURRENTSTATUS: 2019 2020 2021 2022 2023
STILL TO COMPLETE WCWDM FOR THE YEAR

WC/WDM PLAN INITIALIZATION DATA INPUT 1 i s with o e P,

GENERAL INFORMATION INPUT e oM o1 oo 1o e

Section of the self assessment tool where all general

M ine |dentifica’tion da’ta information relating to the mine, such as name, owner,

geographic location, catchment location, etc. are added.

Section of the self assessment tool where specific
information relevant to this WC/WDM Plan is entered. This

WC/WDM P Ian Identification Data includes information such as date and version of the

WC/WDM Plan, when it was updated, units of measuremnt

Section of the self assessment tool where the mine user is

. ope . able to customize the information contained in the lists for
M Ine-SpeCIfIC IISt data water source and water treatment for every input and output
stream shown in the water balance.

i
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..l VWATER BALANCE & PRODUCTION DATA INPUT

MINERALS COUNCIL
SOUTH AFRICA

Section of the self assessment tool where the initial water

INITIAL WC/WDM PLAN DATA INPUT: 2021 olnc, poducion s, WUE Targes md WE W

Action Plan is entered.

WATER BALANCE DATA

 Simple data entry # Detailed data entry

All water balance input and output data and all production
data for the mining operations are entered here with
M |n|ng Operat")ns maximum level of detail. This includes water source, water

quality class, water treatment type, measurement type and

All water balance input and output data and all production

data for the minerals beneficiation operations are entered
BenefiCiation Operations here with maximum level of detail. This includes water

source, water quality class, water treatment type,
measurement type and notes.

water balance Input and output data and all production

data for the residue disposal operations are entered here
ReS|d ue Dlsposal Operat|ons with maximum level of detail. This includes water source,

water quality class, water treatment type, measurement type

All water balance input and output data and all production
data for the support services operations are entered here

Support O‘perations with maximum level of detail. This includes water source,

water quality class, water treatment type, measurement type

i




i, WC/WDM PLAN DATA INPUT

MINERALS COUNCIL
SOUTH AFRICA

Section of the self assessment tool where WUE Targets,
WC/WDM Action plans and schedules are entered.

" Set WC/WDM targets for the specific operation. Once
Set I nltlal WC/WDM Ta rgets submitted, the targets can only be updated once.

Set WC/WDM targets for the specific operation. Once
Set U pdated WC/WDM Ta rgets submitted, the targets can only be updated once.

This data input form is for the entry of the WC/WDM Actions|
" . that are intended to achieve the WUE Targets entered as part
Set I nltlal WC/WDM Plan ACtlonS & SChedUIe of the base case WC/WDM Plan for each of the five years of

the plan.

This data input form is for the entry of the WC/WDM Actions|
. that are intended to achieve the WUE Targets entered as part
Set U pdate WCIWDM Plan ACtlonS & SChedUIe of the base case WC/WDM Plan for each of the five years of

the plan.
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REPORTING AND SUBMISSION OF DATA

Section of the self assessment tool where WUE Targets,
REPORTING

Provides access to a range of selectable reports that can be
View Prlnt & Export Re ports Go viewed, printed and exported as a .xs file for further
4 processing by the User.

SAVE WC/WDM DATA FOR 2019: SAVE PROGRESS

SUBMIT WC/WDM DATA FOR 2019: SUBMIT
CLEAR DATA: CLEAR CURRENT YEAR | CLEAR DATABASES | CLEAR ALL DATA |




..l VWATER BALANCE & PRODUCTION DATA INPUT

MINERALS COUNCIL
SOUTH AFRICA

Section of the self assessment tool where the initial water

INITIAL WC/WDM PLAN DATA INPUT: 2021 olnc, poducion s, WUE Targes md WE W

Action Plan is entered.

WATER BALANCE DATA

 Simple data entry # Detailed data entry

All water balance input and output data and all production
data for the mining operations are entered here with
M |n|ng Operat")ns maximum level of detail. This includes water source, water

quality class, water treatment type, measurement type and

All water balance input and output data and all production

data for the minerals beneficiation operations are entered
BenefiCiation Operations here with maximum level of detail. This includes water

source, water quality class, water treatment type,
measurement type and notes.

water balance Input and output data and all production

data for the residue disposal operations are entered here
ReS|d ue Dlsposal Operat|ons with maximum level of detail. This includes water source,

water quality class, water treatment type, measurement type

All water balance input and output data and all production
data for the support services operations are entered here

Support O‘perations with maximum level of detail. This includes water source,

water quality class, water treatment type, measurement type

i
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MINERALS COUNCIL
SOUTH AFRICA

SIMPLIFIED WB DATA INPUT

2022 :SIMPLIFIED DATA INPUT SHEET FOR COMPLETE MINE

WATER INPUT STREAMS ROM PRODUCTION DATA WATER OUTPUT STREAMS

O "mOMNm@p

STREAM

Board/Potable Water

Water abstracted directly from rivers

Ground / fissure water

Rain / runoff

Surface moisture on external ore
Other off-site sources

All recycled inputs
Unspecified sources

TOTAL WATER INPUTS

INPUT RESULT  UNITS

[simpLeDA] — 22]ki/day
38| kl/day
[SIMPLE DAJ 54 kl/day
296 | ki Hay
[SMPLEDAT] 30 ki/day
[SMPLEDAT| 130 kifday

| 2379]kiday
[ [\ 1916]kyday

[\ 4865] ki/day

STREAM

TOTAI. ROM Dust suppression

Point discharge to rivers
Point discharge to aquifers

] Evaporation losses
Enter Data Seepage losses

Irrigation usage

Water treatment plant residues
()() h
Surface moisture on product
Return to home . . B
Interstitial water in fine residues

tons/annum

Human consumption (drinking)

All recycled outputs
Unspecified sinks

TOTAL WATER OUTPUTS

INPUT RESULT  UNITS

kifday
kifday
Ki/day
[SMPLEDAT  404]ki/day
SIMPLEDAT 406 | ki/day
Klfday
Kifday
[SMPLEDAT 6] Kiday
fday
fday

Water diverted directly to off-site third parties|SIMPLE DA kI/day

Water sent to off-site third parties after use

[svpLeDAT 306 ki/day
Kifday
[ [ o

ki/day

4865.00] ki/day

WICH2PLDVOZZr=x«——

GROUNDWATER / FISSURE WATER

value  |Unit |

C
- Stream

Cc3 Ground water to mining operations

C35 Ground water to minerals beneficiation operations
C65 Ground water to residue disposal operations

C90 Ground water to support services operations

TOTAL| 54




i, DETAILED WB DATA INPUT

MINERALS COUNCIL
SOUTH AFRICA

2022: DATA INPUT SHEET FOR MINING OPERATIONS
WATER INPUT STREAMS WATER OUTPUT STREAMS

STREAM INPUT RESULT  UNITS PRODUCTION UNIT INPUT RESULT  UNITS STREAM INPUT RESULT  UNITS
"NEW" WATER INPUTS | "CONSUMPTIVE" WATER USERS
Board/Potable Water Mining WB' ki/day Ore from underground mining Mining Prod 7093 |tons/annum Dust suppression in mining area Mining WB' 1706 | kl/day
Water abstracted directly from rivers Mining WB' kl/day Moisture content of ore from underground mining |Mining Prod 5.02 (% Point discharge to river Mining WB' 260 | klfday
Ground /fissure water Mining WB' kl/day Waste rock from underground mining Mining Prod 1273 [tons/annum Paoint discharge to aquifers Mining WB' 215 | kl/day
Direct rainfall onto surface dams Mining WB' kl/day Moisture content of waste from underground mining Mining Prod 4.421% Ventilation air losses Mining WB' kl/day
Direct rainfall into mine workings Mining WB' kl/day Ore from surface mining Mining Prog 7289 [tons/annum Evaporation from surface dams Mining WB' 117 | kl/day
Rain runoff into surface dams Mining WB' kl/day Moisture content of ore from surface mining Mining Prog 3.21(% Seepage from surface dams Mining WB' kl/day
Rain runoff into mine workings Mining WB' kl/day Waste rock from surface mining Mining Prog 6634 |tons/annum Evaporation from mine workings Mining WB' 12 [kl/day
Other off-site sources Mining WB' kl/day Moisture content of waste fri Remm'to T rg Mining Prod 3.24 (% "NON-CONSUMPTIVE" WATER USES
"RECYCLED" WATER INPUTS Water diverted directly to off-site third parties | Mining WB' 1920 | kl/day
Water from mining operations ki/day Slurry from mine settlers Mining Prog 47 [tons/annum Water sent to off-site third parties afteruse | Mining WB' 1700 | kl/day
Water from beneficiation operations kl/day Average slurry water content Mining Prog 0.61|m3/ton "RECYCLED" OUTPUTS
Water from residue disposal operations kl/day Re-mined residues Mining Prod 3020 |tons/annum Maisture content of ROM are 589.69 | ki/day
Water from support operations kl/day Average re-mined residues water content Mining Prod 1.11 | m3/ton Maisture content of waste 271.01 | kl/day
"CALCULATED" WATER INPUTS Water in slurry from settlers 28.61 [kl/day
Unspecified sources O|kl/day Average annual mining workforce Mining Prog 1742 | shifts/day Water in re-mined residues 3348.00 | ki/day
Average daily consumptive potable water use Mining Prod 2.79 | |/person/day Sewage to treatment plant Mining WB' 816 | kl/day
Water supplied to mining operations Mining WB'| 716 |ki/day
TOTAL ROM (U/G, Surface, Slurry, Residues) tons/annum Water supplied to support operations Mining WB'| 610 | kl/day
Water supplied to beneficiation operations Mining WB' 630 | ki/day
Water supplied to residue disposal operations | Mining WB' 368 | kl/day
"CALCULATED" WATER OUTPUTS
Human consumption 4.87 | ki/day
Unspecified sinks 1932.829 | kl/day

TOTAL WATER INPUTS TOTAL WATER OUTPUTS 15456.00] kl/day

1
2
3
4
5
6
7
8




i} DETAILED WB DATA INPUT FORM

MINERALS COUNCIL
SOUTH AFRICA

STREAM 003 - GROUND / FISSURE WATER TO MINING OPERATIONS

[No  [Type of source cription/Name kl/day  [Treated [Treatment Type Quality  |Measurement Method [Notes

1|Concentrated aquifer inflows entering {Sh3fs3 level 56 fissure | was|No  |Mone  |class3  [Measured |

2|Dewatering boreholes around mine wolBorehole T | 235|ves  |[Disinfection  [Class?  |Measuwred | |
B

oehole1s ~~_ | se|tes oisinfection _____[lass3 Jcalewlated | |
Dewatering boreholes around mine wolBorehole 15~~~ | 7e0l¥es [bisinfection _____[class3 _[Measwrea |
Diffuse aquifer nflows entering mine shaft level W fissure | __ T08lNo  [None ____ [aassz [Glowates |
Concentrated aquifr nflows entering {shaft level 12 fissure |~~~ se8lNo  [None  [cass1 JGolowates |
- — ~1_ | I R

| | | |

L S

45

Total Class 1 Percentage Class 1 ‘m
Total Class 2 Percentage Class 2 33,

Total Class 3 Percentape Class 3 53.2
Total Measured Percentage Measured 48.1 [No  [ypeofsowrce  [pescription/Name

Total Modelled Perce Modelled 0.0 Concentrated aquifer inflows entering Il ¥ aft 3 level 56 fissure

2 Diffuse aquifer inflows entering mine workings L

Total Calculated Percentage Caleulated ol El Concentrated aquifer inflows entering mine workings B

otal Estimated tercentage Estimated Ll Dewatering boreholes around mine workings =

Water supply boreholes inside mine lease area I
Water supply boreholes outside mine lease area

Other sources of groundwater

0

w®|N|o|n|s

T =
slw Nk |




WATER QUALITY CLASSES

300-700
<5.5 or >8.5
> 50

<10 or >200

2000- 5000
250-500
200-400
200-400
200-400

1000-2000

200-500

<0 or >0.5




i, MEASUREMENT METHOD

MINERALS COUNCIL

Each data entry point must also indicate how the value was determined. Available options

are:

* measured (examples are flows measured by way of flow meters or any accurate
measurement device) — assumed accuracy 95%;

* modelled (examples are flows that are modelled such as rainfall runoff, ground water
ingress, evaporation, seepage) — assumed accuracy 80%;

* calculated (examples are human consumption calculated as number of people
multiplied by average water consumption per person, or water in fine residues based on
calculations from measured SG, calculations of losses in ventilation air, flows calculated
from pump hours multiplied by an assumed pump performance taken from a pump
curve, or calculations of unspecified sources or sinks to balance inputs and outputs) —
assumed accuracy 60%; and

» estimated (examples are, values based on “gut” feel) — assumed accuracy 40%.



DETAILED PRODUCTION DATA INPUT

200/201 ORE FROM UNDERGROUND MINING
Production Stream tons/day Moisture (%) LULEY

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0




i, SUBMISSION OF WC/WDM PLAN

MINERALS COUNCIL
SOUTH AFRICA

Section of the self assessment tool where WUE Targets,
WC/WDM Action plans and schedules are entered.

" Set WC/WDM targets for the specific operation. Once
Set I nltlal WC/WDM Ta rgets submitted, the targets can only be updated once.

Set WC/WDM targets for the specific operation. Once
Set U pdated WC/WDM Ta rgets submitted, the targets can only be updated once.

This data input form is for the entry of the WC/WDM Actions|
" . that are intended to achieve the WUE Targets entered as part
Set I nltlal WC/WDM Plan ACtlonS & SChedUIe of the base case WC/WDM Plan for each of the five years of

the plan.

This data input form is for the entry of the WC/WDM Actions|
. that are intended to achieve the WUE Targets entered as part
Set U pdate WCIWDM Plan ACtlonS & SChedUIe of the base case WC/WDM Plan for each of the five years of

the plan.

L
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WATER USE EFFICIENCY TARGETS

MINERALS COUNCIL
SOUTH AFRICA

Set Initial WUE Targets

Enter Year 1 Data
N Need to updateYYVUE Targets?
Update WUE Targets
— > EnterYear 2 Data
N Need to update WUE Targets?
Update WUE: Targets e—
— > EnterYear 3 Data
N Need to updateyY_NUE Targets?

Update WUE Targets E—

—> Enter Year 4 Data

N Need to update WUE Targets?
Y

Update WUE Targets

—> Enter Year 5 Data

7777 |




i, WATER USE EFFICIENCY TARGETS

MINERALS COUNCIL
SOUTH AFRICA

O Set WC/WDM Targets

Set initial targets

2020 2021 2022 2023 2024

Total water use: |7 |7 |7 |7 |7
Consumptive water |7 |7 |7 |7 |7
Volume of waste water lost: |7 |7 |7 |7 |7
Total specific water use: |7 |7 |7 |7 |7
Total consumptive water |7 |7 |7 |7 |7
Percentage of total waste water not |7 |7 |7 |7 |7
Recycle ratio: Ii Ii Ii Ii Ii

Submit Close

WATER USE EFFICIENCY TARGETS IN WC/WDM PLAN

SRR g N S N S U —

WUE INDICATOR -.
‘otal water use k/day 4525 | 42369 3500 | 2000 ]
onsumptive water use K/day :__-__-___-
olume of waste water lost Ki/day :__-__-___-
‘otal specific water use kl/ton .14 -
'otal consumptive water use kl/ton
Percentage of total waste water not reused

! I " d [ e [ ] d T ]
Recycle ratio 86 ‘_ ‘—--m—_—--—-——-




i} WC/WDM PLAN ACTIONS & SCHEDULE

MINERALS COUNCIL

SOUTH AFRICA

(ROOO s) date completion date

onstruct new pollution control dam at Shaft 9 Preventlon 1200

onstruct new RWD at Tailings Disposal Facility 6 to accommodate enlargement

-
Y L ]

2020 Targr 2020 A 2020 Ao St 07 Targer 2021 A 2071 Al Sat] 207 Torge | 2022 Actut 2022 Action o] 207 T 207 Akl 073 Ato Stata] 224 Trgr 202 el 102 ko St
D ) 0 S ) Y ) ) A
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MINERALS COUNCIL
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DATA INPUT REPORTS

Mine Identification Data
WC/WDM Plan Identification Data

o

REPORTING OUTPUTS

WSART OUTPUT REPORTS

DATA TREND REPORTS

Water Balance Diagram for Mining Operations

Water Balance Diagram for Minerals Beneficiation Operations

Complete water balance inputs - simplified data entry

# e fle

@
o

(2]
o

Water Blane Diagram o Resie DsposalOperations
e
= B
S| |
W cocteswarersarce sy saement
colustedbaseofRewseSatement_______

a

Water Balance Diagram for Residue Disposal Operations

Water Balance Diagram for Support Services Operations

Simplified Water Balance

Total Mine Water Balance

Calculated WUE and GRI Indicators

Calculated Water Balance Accuracy Statement

Calculated Ease of Reuse Statement
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SOUTH AFRICA

EXAMPLE OF DATA INPUT REPORT

COMPLETE WATER BALANCE INPUTS - DETAILED DATA ENTRY REPORT

STREAM 001 - BOARD/POTABLE WATER TO MINING OPERATIONS

[No  [Type of source Description/Name [ki/day  |Treated |TreatmentType  |Quality |Measurement Method |

| 20Boardwater  |RWBMeter023 0 | = 532[No  [Nome  [Classi [Measured [ 0000000000000 ]
| 3lBoardwater  Jranmetess | = 23[No  [Nome  [Class1 [Measured [ 0000000000000 ]
| 4lBoardwater  [Changehousemeter2sz |  98[No  [Nome  [Class1  [Measured [ 0000000000000 ]
[ SlBoardwater  [FarmerBrownmeter | = 7[No  [Nome  [Class1  [Measured [ 0000000000000 ]
| olBoardwater = [Fredshouemeter 0] = 8MNo vomne  [class1  [Measuwed [ 00000000
rorals: 0000 | @ ug

TOTALS:

Total Class 1 Percentage Class 1
Total Class 2 Percentage Class 2
Total Class 3 Percentage Class 3
Total Measured Percentage Measured
Total Modelled Percentage Modelled
Total Calculated Percentage Calculated
Total Estimated Percentage Estimated

STREAM 002 - WATER ABSTRACTED DIRECTLY FROM RIVERS FOR MINING OPERATIONS

[No  [Typeofsource ~ [Description/Neme  |W/day  [Trested [TreatmentType  [Quality  [MeasurementMethod [Notes |
[ ilpumpedfromriver  |Pietsepomp |  67[Yes [Sedimentation  [Class1 [Calwlated [ |
[ 2finsweamdam  [Boundarydam 00000 | = 3afves [Fitaion  [Class1 [Calowlated [ 0000000000000
[ 3finsweamdam [eishingdam 0 [ = 23[ves [Sedimentaton  [Class1  [estimated [ 0000000000000
[ 4fchennelfromriver  [Pamamacamal |  S6[No  [Nome  [Class1  [Measured [ 000000 |
| S|Pumpedfromriver  [Fredspumphouse |  23[Yes  [Combinedtreatment  [Class2  [Measuwed [ 0000000000 ]

[ 6[Pumped from river Pump 009 | 0]ves  [Combinedtreatment  [Class2 [Calculated I

TOTALS:

Total Class 1 Percentage Class 1
Total Class 2 Percentage Class 2
Total Class 3 Percentage Class 3
Total Measured Percentage Measured
Total Modelled Percentage Modelled

Total Calculated Percentage Calculated
Total Estimated Percentage Estimated




EXAMPLE OF WSART OUTPUT REPORT

WUE AND GRI INDICATORS - 2019

WATER USE EFFICIENCY INDICATORS
0] vaue | Units

TOTAL WATER USE

TOTAL CONSUMPTIVE WATER USE

VOLUME OF WASTEWATER LOST

TOTAL PRODUCTION

TOTAL SPECIFIC WATER USE

CONSUMPTIVE SPECIFIC WATER USE
PERCENTAGE OF WASTEWATER NOT REUSED
RECYCLE RATIO

G4-EN8 Total Water Use

G4-EN10a Total volume of water recycled and reused
G4-EN10b Total volume of water recycled and reused as
percentage of total water withdrawal

G4-EN22 Total water discharge by quality and destination




) TOTAL MINE WATER BALANCE

MINERALS COUNCIL

souTh aFricA 2019 TOTAL MINE WATER BALANCE"

INFLOWS OUTFLOWS

BOARD/POTABLE WATER 3354 kifday DUST SUPPRESSION

RIVER WATER 932 kifday POINT DISCHARGE TO RIVER
GROUND WATER 17204 ki/day POINT DISCHARGE TO AQUIFER
RAIN/RUNOFF 7904 kifday EVAPORATIVE LOSSES
SURFACE MOISTURE ON EXTERNAL ORE 190.37 ki/day SEEPAGE LOSSES
OTHER OFF-SITE SOURCES 15674 ki/day IRRIGATION LOSSES
UNSPECIFIED SOURCES 0 ki/day WATER TREATMENT PLANT RESIDUES
SURFACE MOISTURE ON PRODUCT

INTERSTITIAL WATER IN FINE RESIDUES

HUMAN CONSUMPTION
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UNSPECIFIED SINKS 13517.054 kifday

'WATER DIVERTED DIRECTLY TO OFF-SITE THIRD
PARTIES

kif day

WATER SENT TO OFF-SITE THIRD PARTIES AFTER
USE

kif day

RECYCLED INPUTS 4265.92 kif day RECYCLED OUTPUTS 4265.92 kifday

49524.28 49524.28




PROCESS FOR DEVELOPMENT &
IMPLEMENTATION OF WCWDM PLAN




THANK YOU




