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VAAL RIVER SYSTEM 
RECONCILIATION STRATEGY

STRATEGY STEERING COMMITTEE

Water Conservation & Water Demand 
Management Progress Report

24 February 2010

Meetings & Workshops
Name Date Purpose Outcomes

Gauteng Water Sector
Forum Strategic
Workshop Towards Up
Scaling WC/WDM
Measures In Gauteng
Municipalities

17 Sep 2009 Meeting called by Gauteng
MEC for Local Government
and Housing, Kgaogelo
Lekgoro

See milestones and
outcomes below

WCWDM task team
meeting

5 Aug 2009
9 Sept 2009
2 Oct 2009

16 Feb 2010

Co-ordinate activities on setup of
a steering committee.

Review Eskom NERT PMU model

Develop provincial business plan

Mobilizefunding

Developed a draft business
plan with targets and
budgets for all Gauteng
municipalities

Discussions with DBSA

Monitor ACIP funding for
CoJ

Technical Sub-Task Team
Meeting

19 Nov 2009
15 Dec 2009

Review and define targets for
Gauteng municipalities

Developed a draft business
plan with targets and
budgets for all Gauteng
municipalities

Collaboration meetings
with municipalities

Various Review business plans and target
setting, funding issues

Meetings held with : CoJ,
EMM, CoT, EMF, Mogale
City and Randfontein

A better Gauteng is in the making

REMARKS – WAY FORWARD
STRATEGIC WORKSHOP TOWARDS 

UPSCALING WC/WDM MEASURES IN 
GAUTENG MUNICIPALITIES 

17 SEPTEMBER 2009

A better Gauteng is in the making

WAY FORWARD ……..(1)
DLG&H invites all the municipalities, private sector and the 
various sector partners to :
èCoordinate efforts between National, Provincial and Local 

government including private sector and consumers
èAccelerate  the implementation of the WC/WDM initiatives 
èCommit to achieve the set targets for their respective 

municipalities, i.e. 15% overall water savings
èRealign the plans and budgets for WC/WDM to the 

Gauteng provincial 5 year strategic priorities and the 
municipal plans for 2009 - 2011
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A better Gauteng is in the making

WAY FORWARD ……..(2)
The WC/WDM Core Team must set up a coherent 
programme management support structures to:-
èDefine and measure WC/WDM targets – one 

provincial plan
èProvide subject matter expertise where required –

partnerships with private sector initiatives
èDevelop alternative funding models and business 

cases – learn and share best practices 
èEstablish workgroups to support and capacitate 

municipalities - PMU

A better Gauteng is in the making

WAY FORWARD ……..(3)
èImplement integrated performance monitoring, 

evaluation and reporting – one format for all 
municipalities 
èImplement  communication and multi - stakeholder 

management approach – One common ongoing 
educational campaign
èCapacity Building (Artisans & other technical Staff)
èMonitor, Evaluate and Report on the programme 

and facilitate the unlocking any bottlenecks 
èWSDP and IDP integration

A better Gauteng is in the making

WAY FORWARD ……..(4)
èThe DLG&H and Water Affairs (PMU) will support  

municipalities in the implementation of the 
respective plans
èCoordinate and link the initiatives to other key 

Provincial initiatives, in particular
● Provincial Electricity Efficiency Strategy and Plan
● Municipal Revenue Enhancement Strategy and Plan
● Infrastructure Management Plan – cost and budget 
● Government wide Monitoring and Evaluation System 
● Department’s Human Settlement Programme 

Infrastructure Support Programme

A better Gauteng is in the making

WAY FORWARD ……..(5)
èPresenting and Reporting

● Present overall Gauteng WSF plan to the Provincial 
Executive Council for approval and endorsement 

● Report to DLG&H and DWA on monthly basis
● Report to the Member of the Provincial Executive 

Council on Quarterly Basis
● Report progress to Premier’s Coordinating Forum 

(PCF)
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Progress

10

AreaArea

2008/09 2008/09 
Annual Annual 

Demand Demand 
(million m3)(million m3)

Current NonCurrent Non--
Revenue Water Revenue Water 
(million m(million m33/a)/a)

2005/06 2005/06 
Possible Possible 
Savings Savings 

(million m3/a)(million m3/a)

% Contribution % Contribution 
of total savingof total saving

% % 
reductionreduction

CoJ 502.7 160.9 110.2 56.2% 21.9%

Ekurhuleni 326.8 124.2 28.3 14.4% 8.6%

Tshwane 214.2 62.1 20.4 10.4% 9.5%

Emfuleni 77.1 31.6 26.1 13.3% 33.9%

Rustenburg 27.9 9.8 3.0 1.5% 10.6%

Mogale 26.4 7.1 1.7 0.9% 6.6%

Govan Mbeki 20.4 5.9 1.5 0.8% 7.5%

Matjhabeng 18.9 6.6 4.3 2.2% 22.9%

Randfontein 8.7 2.6 0.4 0.2% 4.1%

Total 1 223.0 410.8 195.9 100% 16%

Rand Water Demand Distribution 2008/09 

11

Contribution to Potential Savings

12

15%
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Gauteng Municipalities

Data based on municipal financial year (June / July)

2008-09 Target vs Actual Savings
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2008-09 Actual (19% of target)

Target savings for 2008-09 = 152million m3/annum
Actual savings for 2008-09 = 29million m3/annum (19%)

2008-09 Targets vs Actual Savings
Municipalities Target 2008-09 

Losses + 
Efficiency

Target 2008-09
Losses

Actual 
2008-09

% 
reduction 
of target

City of Johannesburg 86.06 86.06 -2.88 -3.3%
City of Tshwane 15.58 15.58 20.57 132.0%
Ekurhuleni 21.08 21.08 -3.63 -17.2%
Emfuleni 21.44 21.44 7.90 36.8%
Mogale 1.39 1.39 -1.43 -102.5%
Westonaria 0.59 0.59 -0.97 -165.3%
Randfontein 0.30 0.30 0.89 293.8%
Lesedi 0.26 0.26 0.33 126.9%
Kungwini 3.72 3.72 0 -
Nokeng tsa Taemane 0.18 0.18 2.08 1143.3%
Midvaal 0.92 0.92 1.61 159.0%
Merafong 1.01 1.01 4.60 498.2%
Total 152.53 152.53 29.07 19.1%

Johannesburg

• Operation Gcin’amanzi suspended since March 2008 to date
• Resume March 2010, revisit Phase 1 to 3.  Reinstate 40 000 of 100 000 meters (bypassed)
• Installation of remaining 60 000 meters to start in 2011



5

Tshwane

• Water tariffs had a huge impact over past 2 years
• Busy with several other initiatives such as pressure management, parks audits, 

monitoring of informal and unbilled area, industrial consumer audits, etc

1) DWA – NIS Population & Household numbers
2) Total system input volume

Average = 293 l/c/d

Average = 312 l/c/d

Gauteng KPI

Average consumption top four = 308 l/c/d
Average consumption other municipalities = 215 l/c/d
Kungwini and Midvaal l/c/d very high ?

Municipal KPI

Gauteng Water Balance

Include big 4 municipalities for all years
Exclude small municipalities on some years
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Way forward

• Finalization and approval for Gauteng 
WC/WDM Provincial Business Plan

• Convene regular meetings with MEC and 
municipalities to expedite implementation 
and monitoring

• Municipalities to ensure WCWDM 
incorporated into WSDP / IDP

• Ensure that project 15% feature high on the 
Ministerial Gauteng Provincial Indaba

LESOTHO HIGHLANDS 
WATER PROJECT PHASE 2

OVERVIEW

Pretoria
February 2010

Yield analysis - Polihali 

• Dam yield( MOL 1992, FSL 2065)
– 17,1 m3/s  542mil. m3/a

• LHFP increase in system yield
– 16,05 m3/s  506 mil. m3/a

• Incremental Orange river system Yield
– 8,8m3/s   278 mill.m3/a
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Polihali Yield Analysis

Phase 1 Dams Yield 
780   106 m3/annum
24.7 m3/s

Polihali Contribution to System Yield 
490 106 m3/annum
15.5 m3/s

Total LHWP Phase1 and Phase2 Yield 
1270 106 m3/annum
40.2  m3/s

Polihali Dam

Overall LayoutOverall Layout

Saddle Dam

Main Embankment

Spillway

Rock fill quarry

Concrete quarry

River Diversion 
Works Alternative site considered 

was 500m downstream

Note:

Main damMain dam

MaximumMaximum heightheight 163.5 m163.5 m

EssentialEssential ExcavationExcavation 4040 000 m000 m33

DamDam fillfill volumevolume 1212 311311 210 m210 m33

U/sU/s andand d/sd/s slopeslope u/s 1: 1.4u/s 1: 1.4
d/s 1:1.25, average 1:1.4d/s 1:1.25, average 1:1.4

CrestCrest widthwidth // lengthlength 10 / 915 m10 / 915 m

SlabSlab surfacesurface areaarea 123123 430 m430 m22

ValleyValley slopeslope A/HA/H22 4.64.6

Main EmbankmentMain Embankment
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COMPREHENSIVE RESERVE 
DETERMINATION STUDY OF THE 

INTEGRATED VAAL RIVER SYSTEM

PROGRESS REPORT
24 February 2010

30

Components of study
Project Management

Surface Water technical for:
• Upper Vaal
• Middle Vaal
• Lower Vaal
• Water Quality
• Water Resource Modelling of System

Groundwater technical for three WMAs

Scope of work
Phase 1 – Study inception

Phase 2 – Compilation of technical Terms 
of Reference and procurement

Phase 3 – Technical Reserve 
determination study initiation

Phase 4 – Technical study phase

Phase 5 – Project closure
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Phase 1 – Study inception
Project Management component:

• Evaluated historic IFR determinations

• Identified 8 sub technical studies

• Established the project management 
committee

• Established the Project  Steering Committee

• Compiled project management inception report

Phase 2 – Appointment of technical study 
teams

Objective: Compile ToRs and appoint technical teams

Surface water – Upper Vaal KSA, WfA &Econ@UJ
Surface water – Middle Vaal Golder & EcoSun
Surface water - Lower Vaal Golder, Ecosun & PDNA
Water resource modelling WRP, DMM & Innovative Solutions

Surface water quality Golder & Ecosun

Groundwater – Upper Vaal CSIR

Groundwater – Middle Vaal CSIR
Groundwater – Lower Vaal AGES

Phase 3: Reserve determination 
study initiation

Technical meetings to finalise overall project 
approaches and requirements

Compilation and approval of Inception reports -
main requirements:

• Number of EWR sites and extrapolation

• Approaches for socio-economic, wetlands/pan

and basic human needs

• Capacity building

Phase 4: Technical Reserve 
determination study (main activities) (1)

Surface water:

• Reconnaissance field surveys and Desktop eco-
classification

• Resource delineation and EWR site selection (20 
comprehensive, 3 rapid & 12 extrapolation)

• Wet and dry season surveys at all the EWR sites

• Specialist workshops undertaken - PES/EIS and HFSR
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Phase 4: Technical Reserve 
determination study (main activities) (2)

Surface water:

• Desktop wetland typing, including inventory, 
classification, reference conditions and EIS of 
priority wetlands

• Two approaches followed for socio-economics 
(main stem and tributaries)

Phase 4: Technical Reserve 
determination study (main activities) (3)

Surface water:

Basic Human Needs requirements

- National growth rates from CD: IWRP

- Approach to only consider those directly dependant on the 
water resources
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Phase 4: Technical Reserve 
determination study (main activities) (4)

Water quality:
• Identification of water quality sub-units and 

reconnaissance field visits
• Information provided to NWRP for determination 

of Resource Water Quality Objectives
• Water quality sampling undertaken, including 

diatoms at EWR sites
• Information was used in the PES/EIS and HFSR 

workshops 

Phase 4: Technical Reserve 
determination study (main activities) (5)

Water Resource Modelling:

• Review and updating of hydrology for WRPM

• WRPM configuration has been updated for all the 
EWR sites (hydrology, system operation and 
physical constraints)

• Scenarios: baseline, present with and without 
EWR, future with EWR

Phase 4: Technical Reserve 
determination study (groundwater)

• Field surveys 
• Data collection
• Quality
• Water Balance Modelling:

- Used to assess and quantify the groundwater
balance per quaternary catchment

- Identified a number of stressed catchments

Phase 4: Integration - Surface 
water/groundwater

• Data requirements - Inter-disciplinary data for surface and 
groundwater modelling and Wetland Reserve 
determinations

• Resource Units - Surface and groundwater teams coordinate 
during study initiation

• Hydrology - same for surface water, groundwater and 
wetlands

• Groundwater – identification of stressed areas to inform 
surface water Reserve determinations
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Capacity building
• Integrated capacity building plan developed 

• Water quality (TEACHA and PAI) training

• SPATSIM training (initial and a follow-up workshops)

• WRPM training

• Capacity building is ongoing with the specialist trainees on 
the various technical teams

• A 2-day wrap-us training session was held to summarise the 
8-step Reserve process and to define the linkages between 
these steps

Activities scheduled for March –
September 2010 (1)

Workshops:

– Finalisation of the modelling activities and 
interpretation of socio-economic information 
(March and April) 

– Ecological consequences workshops for the 
Upper, Middle and Lower Vaal (April and May)

– Ecological specifications and monitoring 
workshops for the Upper, Middle and Lower Vaal 
(March and July)

Activities scheduled for March –
September 2010 (2)

Phase 5: Project Closure

– Finalisation and approval of all outstanding reports

– Scheduling of a stakeholder workshop to present  
results of scenario analysis

– Feedback meeting with DWA managers to present the 
final results of the study

– Development of an implementation strategy for the 
Reserve requirements

– Finalisation of the Reserve documentation

Thank you
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Vaal River SystemVaal River System
Strategy Steering CommitteeStrategy Steering Committee

for Integrated Water Resource for Integrated Water Resource 
ManagementManagement

Vaal River SystemVaal River System
Strategy Steering CommitteeStrategy Steering Committee

for Integrated Water Resource for Integrated Water Resource 
ManagementManagement

Developing an Effluent ReDeveloping an Effluent Re--use Strategyuse Strategy

Department of Water Affairs
(Gauteng Regional Office)

Seef Rademeyer
2424thth February 2010February 2010

Developing an Effluent ReDeveloping an Effluent Re--use Strategyuse Strategy

Department of Water Affairs
(Gauteng Regional Office)

Seef Rademeyer
2424thth February 2010February 2010

Extend of ApproachExtend of ApproachExtend of ApproachExtend of Approach

The Re-use Strategy includes both the 
re-use of mine water and treated 

sewage effluent

51

RUSTENBURG

Bloemhof Dam

Vaal Dam

Vaal 
Barrage

Proposed 
Polihali 
Dam

Katse

Mohale

Orange River System

Proposed
Jana Dam

Proposed
Mielietuin Dam
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ExcessExcesseffluenteffluent

52

Excess available for reuse 
after raw water transfer 
to Croc/Lephalale
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Actions to be undertaken Actions to be undertaken 
(1/4)(1/4)

Actions to be undertaken Actions to be undertaken 
(1/4)(1/4)

• Acid Mine Drainage
– This is an urgent problem
– The re-use of this potential resource will be dealt 

with in a separate presentation
• An investigation to the re-use of treated 

sewage effluent has just started

Actions to be undertaken Actions to be undertaken 
(2/4)(2/4)

Actions to be undertaken Actions to be undertaken 
(2/4)(2/4)• Location, volumes and qualities of current and future effluent 

discharges need to be confirmed
• Location and volumes where the effluent can be re-used need 

to be determined (potable and industrial re-use)
• This may involve transfers to adjacent catchments such as the 

Crocodile West and Olifants
• Develop water quality requirements for the treatment of 

effluent if the water is to be transferred into adjacent 
catchments.

• Receiving water quality of adjacent catchments will dictate 
water quality requirements

Actions to be undertaken Actions to be undertaken 
(3/4)(3/4)

Actions to be undertaken Actions to be undertaken 
(3/4)(3/4)• Develop, design and cost re-use scenarios

• Build on work that has been done to date
• Analysis of proposed schemes using the WRPM to 

assess impacts on the Vaal River System
• Develop a framework for the financing of the re-use 

schemes, with inter alia the following in mind
– Which tariff applies?
– Integration with mine water strategy
– Role that WDCS will play in financing the schemes
– Payment of transfer schemes by receiving catchments

Actions to be undertaken Actions to be undertaken 
(4/4)(4/4)

Actions to be undertaken Actions to be undertaken 
(4/4)(4/4)• The institutional structures to be adopted for 

the re-use schemes
• The outcome will be the plan to use the excess 

water and will lead to feasibility studies or 
tender processes

• Would like some firm answers at the next SSC 
meeting
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THANK YOUTHANK YOUTHANK YOUTHANK YOU

VAAL RIVER SYSTEM 
Strategy Steering Committee 

Meeting

58

WATER BALANCE UPDATE METHOD

24 February 2010

59

Existing Transfer Schemes

Proposed Transfer Schemes Mokolo Catchment

Crocodile CatchmentVaal Catchment

Integrated Vaal and Crocodile System

6060

Reconciliation Strategy Target Scenario (2009)

Polihali Dam Yield 

Mielietuin Dam Yield 

Eradicate 
unlawful irrigation

Earliest possible 
delivery date

Reconciliation Scenario (High)
15% WC/DM, LHWP and TWP
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Water Balance Update Process

61

Update Water 
Requirements and 

Return Flows

Revise WC/WDM 
saving scenarios,  
account for affect 
on return flows

Review 
eradication of 
unlawful water 

use scenario

Select EWR 
scenarios (Vaal, 

Mokolo & 
Crocodile)

Mokolo River 
System Water 

Balance

Crocodile River 
System Water 

Balance

Formulate Reuse 
Scenario – transfer 

to Crocodile 
System

Vaal River Water 
Balance

Formulate 
Reconciliation 
Scenarios – all 

systems

Planned Activities

62

Thank You

63


