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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





WUE INDICATORS – (SEE BENCHMARK REPORT)



WUE BENCHMARKS



WCWDM METHODOLOGY – (SEE 
IMPLEMENTATION GUIDELINE)



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

MINING

OPERATIONS
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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



WSART STRUCTURE & LOGIC

GENERAL INFORMATION INPUT
- Mine Identification data
- WC/WDM Plan ID data
- Mine specific lists

DETAILED WATER BALANCE & PRODUCTION DATA
- Mining Operations WB & Production Data
- Beneficiation Operations WB & Production Data
- Residue Disposal Operations WB & Production Data
- Support Operations WB & Production Data

Does
the mine have
detailed WB 

data?

INITIAL WC/WDM PLAN DATA
- Set Initial WC/WDM Targets
- Set Initial WC/WDM Plan Actions & Schedule

SIMPLIFIED WATER BALANCE & PRODUCTION DATA
- Water Balance Data
- Production Data

YES

NO

SUBMIT DATA

WC/WDM PLAN REPORTING
- View and print reports

Do 
reports correspond

with WC/WDM 
Plan?

NO CHECK FOR

DATA ERRORS

START

IMPLEMENT WC/WDM PLAN

COMPILE ANNUAL UPDATE DATA

YES

NOYES
Is it

necessary to change
plan targets or

actions? 

UPDATE WC/WDM PLAN DATA
- Set Updated WC/WDM Targets
- Set Updated WC/WDM Plan Actions & Schedule

Is it
necessary to submit

new 5-year WC/WDM
plan? 

NO

CLEAR ALL DATA

YES



GENERAL INFORMATION INPUT



WATER BALANCE & PRODUCTION DATA INPUT



WC/WDM PLAN DATA INPUT



REPORTING AND SUBMISSION OF DATA



WATER BALANCE & PRODUCTION DATA INPUT



C

Value Unit

C3 12 kl/day

C35 13 kl/day

C65 14 kl/day

C90 15 kl/day

54 kl/day

Stream

Ground water to mining operations

Ground water to minerals beneficiation operations

Ground water to residue disposal operations

Ground water to support services operations

TOTAL

GROUNDWATER / FISSURE WATER

SIMPLIFIED WB DATA INPUT



DETAILED WB DATA INPUT



DETAILED WB DATA INPUT FORM



Parameter Units

CATEGORY 1

Water that can be reused at 

the mine without treatment

CATEGORY 2 Water that 

can be reused with simple 

treatment

CATEGORY 3 Water that 

may require extensive & 

costly treatment

Physical

Conductivity mS/m < 300 300-700 >700

pH 5.5 – 8.5 <5.5 or >8.5 ns

Suspended Solids mg/l < 50 > 50 ns

Chemical

Alkalinity mg/l 10 - 200 <10 or >200 ns

TDS mg/l < 2000 2000- 5000 >5000

Calcium mg/l < 250 250-500 >500

Magnesium mg/l < 200 200-400 >400

Sodium mg/l < 200 200-400 >400

Potassium mg/l < 200 200-400 >400

Sulphate mg/l <1000 1000-2000 >2000

Chloride mg/l <200 200-500 >500

LSI* 0 – 0.5 <0 or >0.5 ns

WATER QUALITY CLASSES



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%. 

MEASUREMENT METHOD



200/201

Production Stream tons/day Moisture (%) kl/day

1 Shaft 1 3412 5 170.6

2 Shaft 2 1256 4.5 56.52

3 Shaft 3 746 6 44.76

4 Shaft 4 1679 5 83.95

5 0

6 0

7 0

8 0

9 0

10 0

11 0

12 0

13 0

15 0

16 0

17 0

18 0

19 0

20 0

TOTAL 7093 5.02 355.83

ORE FROM UNDERGROUND MINING

DETAILED PRODUCTION DATA INPUT



SUBMISSION OF WC/WDM PLAN



Set Initial WUE Targets

Enter Year 1 Data

Need to update WUE Targets?

Update WUE Targets

Enter Year 2 Data

Need to update WUE Targets?

Update WUE Targets

Enter Year 3 Data

Need to update WUE Targets?

Update WUE Targets

Enter Year 4 Data

Need to update WUE Targets?

Update WUE Targets

Enter Year 5 Data

Y1       Y2      Y3      Y4      Y5

T11 T21 T31 T41 T51

T22 T32 T42 T52

A1

A2

T33 T43 T53

A3

T44 T54

A4

A5

T55

N

N

N

N

Y

Y

Y

Y

WATER USE EFFICIENCY TARGETS



WATER USE EFFICIENCY TARGETS

WATER USE EFFICIENCY TARGETS IN WC/WDM PLAN

WUE INDICATOR UNIT

DWS BENCHMARK USER BENCHMARK BASELINE 2020 2021 2022 2023 2024

Target Actual Target 2021 Update Actual Target 2021 Update 2022 Update Actual Target 2021 Update 2022 Update 2023 Update Actual Target 2021 Update 2022 Update 2023 Update 2024 Update Actual

Total water use kl/day 45258 45000 44273 40000 42368 35000 37000 30000 35000 28000 29000

Consumptive water use kl/day 32478 30000 29567 28000 28256 25000 26500 22000 25000 20000 21000

Volume of waste water lost kl/day 30266 25000 25785 23000 24012 21000 22000 20000 21000 18000 19000

Total specific water use kl/ton 2.09 2.14 2 2.03 1.8 1.86 1.6 1.7 1.5 1.6 1.4 1.45

Total consumptive water use kl/ton 2.02 1.54 1.5 1.54 1.45 1.48 1.4 1.45 1.35 1.42 1.3 1.35

Percentage of total waste water not reused % 60 82.37 75 75.86 70 71.54 65 68 60 65 58 60

Recycle ratio % 18 8.61 15 14.34 20 18.76 25 23 30 25 27 28



Action No
Management Action         

Short Name
Description Type of action Budget         

(R000's)
Estimated start 

date
Estimated 

completion date

1PC DAM 003 Construct new pollution control dam at Shaft 9 Prevention 12000 Mar-20 Nov-20

2RWD DAM TDF6 Construct new RWD at Tailings Disposal Facility 6 to accommodate enlargement Prevention 144000 Jul-20 Feb-22

3ROPLANT1 Construct new RO desalination plant at Shaft 9 to treat water from PC Dam 003 Reuse 120000 Jan-21 Dec-22

4TDF PIPE REPLACE Progressively replace pipelines from RWD 1 to plant with new pipelines Prevention 30000 Jan-20 Dec-23

5

6

Estimated Percentage Completion Comments

2020 Target 2020 Actual 2020 Action Status 2021 Target 2021 Actual 2021 Action Status 2022 Target 2022 Actual 2022 Action Status 2023 Target 2023 Actual 2023 Action Status 2024 Target 2024 Actual 2024 Action Status

100

30 90 100

0 50 100

25 50 75 100

WC/WDM PLAN ACTIONS & SCHEDULE



REPORTING OUTPUTS



ExportPrint

COMPLETE WATER BALANCE INPUTS - DETAILED DATA ENTRY REPORT

EXAMPLE OF DATA INPUT REPORT



EXAMPLE OF WSART OUTPUT REPORT

WUE AND GRI INDICATORS - 2019

ExportPrint



TOTAL MINE WATER BALANCE

ExportPrint



PROCESS FOR DEVELOPMENT & 
IMPLEMENTATION OF WCWDM PLAN



THANK YOU


