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1 INTRODUCTION

The Department of Water and Sanitation (DWS) has commissioned a three-year study (2018
- 2020), the Continuation of the Vaal River System Reconciliation Strategy Study (Phase 2).
The study was commissioned as a further endeavour to reconcile the current and future
water requirements with the available water by implementing appropriate interventions to
increase the available water, conserve water through conservation and water demand

management measures as well as improve the water quality in the river systems.

The objective of the study is to track progress with the implementation of the strategy
actions, review key factors that influence the projected water balance and identify further
water resource planning and management interventions deemed necessary to maintain a

positive water balance for the next 30 years.

The study area comprises the Vaal River Catchment and all the adjacent water resource
systems linked though conveyance systems as depicted in the study area geographical map

shown in Figure 1-1.

On 27 February 2018, the DWS convened the first meeting of the Vaal River Strategy
Steering Committee (SSC) of Continuation of the Vaal River System Reconciliation Strategy
Study (Phase 2) (twelfth meeting overall) with the purpose to:

. IntroducAeA the Integrated Vaal River System Reconciliation Strategy Study — Phase 2
study to the SSC.

¢ Confirm the role of the SSC.

¢ Provide an overview of the study activities.

¢ Provide a perspective on the current water balance status.

e Obtain feedback on progress with the strategy interventions.
e Confirmation of SSC membership.

A Background Information Document (BID) for the study and a Terms of Reference for the
Vaal River System SSC was prepared and distributed prior to the meeting. The meeting was
attended by stakeholders representing key national and provincial government departments,
municipalities, water service providers, industry and civic organisations as well as agriculture.
The SSC, is expected to meet approximately every six months during the course of the

study.
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1.1 Purpose and layout of this report

The primary purpose of this report is to document the status of the Reconciliation Strategy as
it was presented and discussed on the twelith SSC meeting. It is however deemed
appropriate to present a brief background in Chapter 2 of past planning activities and
processes leading up to the present.

2 BACKGROUND

2.1 Brief planning history of past three decades

Table 2-1 presents a summary of pertinent water resource planning activities carried out
over the past three decades to demonstrate the rational, sequence of events and decisions
leading up to the current water resource management status of the Integrated Vaal River

System.

Table 2-1: Summary of planning activities during the past three decades.

Year Activity Comment

1983 Drought Analysis e Performed cursory hydrological simulations using HEC model
to assist with the management of the drought during the early
eighties.

+ Configures integrated systam analysis models.

1990 | Vaal River System Analysis » Multi-catchment stochastic flow generation model enabling

sophisticated hydrological risk analysis.

Since Vaal River Annual Operating e Application of the system model for risk base system
1989 Analysis operations planning.

® Evaluate, compare and shortlist water resource
infrastructure development options to augment the Vaal

Vaal Augmentation Planning River System.

1996
Study (VAPS ) e Recommended that a further phase of the LHWP and the

Thukela Water Projects are comparable and should be
investigated further.

Final Draft 4 April 2018
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Vaal River System Analysis

Updated the systems models including full recalibration of the

2001
Update Study ( VRSAU ) hydrology and water quality {salinity) models.
. . Selection of most feasible infrastructure water resource
Thukela Water Project Feasibility L )
2001 Stud development option in the Thukela River System to augment
u
Y the Vaal River System.
2003 Thukela Water Project Decision Bridging study incorporating the Ecological Water
Support Phase Requirements determined for the Thukela River.
2004 Internal Strategic Perspectives Document DWAF’s perspective on water resource
(ISP) management for all catchments in South Africa.
Compared various water resource infrastructure options to
Vaal River Eastern Subsystem augment the Vaal River Eastern Sub-system.
2004 . .
Augmentation Project ( VRESAP ) Lead to the implementation of the Vaal River Eastern
Subsystem Augmentation Pipeline.
Detail investigation into the potential to reduce water use by
Potential Savings Through implementing WCWDM interventions.
2007 WC/WDM in the Upper and Middle
Vaal WMA Birth of Project 15% - one of the pillars of the Reconciliation
Strategy.
Vaal River System: Large Bulk Formulation of the Reconciliation Strategy Study.
2009 Water Supply Reconciliation
Strategy
Development of an Integrated Formulation of a system wide water quality management plan.
2009 Water Quality Management Plan
for the Vaal River System.
2009 to | Maintenance of the Vaal River Predecessor of the current study and first strategy
2015 Reconciliation Strategy. implementation phase.
Comprehensive Reserve Giving effect to Part 3 the National Water Act (Act No 36 of
2010 Determination: Integrated Vaal 1998) for the Integrated Vaal River System

River System.

Comparative Study Between

This lead to the decision to implement Phase 2 of the LHWP.

2010 LHWP Phase Il and Thukela

Water Project
2011 Extension of hydrological records ORASECOM Basin-Wide Integrated Water Resource
Final Draft

5 April 2018
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up to the year 2004.

Management Plan.

e Extension of hydrological records to cover the period 1920 to
2004.

Classification of Significant Water

e Following the promulgation of the National Water Resource

2012
Resources ( WMA 8,9,10) Classification System in September 2010.
Feasibility Study for the Long- ¢ lead to the decision to implement desalination as the long
o813 Term Solution to address the term solution to manage Acid Mine Drainage of the indicated
AMD from the Eastern, Central & underground basins.
Western mining basins.
Continuation of the IVRS +  Final SSC meeting was held in June 2015.
2015 Reconciliation Strategy Study
(Phase 1)
Define the Resource Quality +  Provide numerical and/or descriptive statements about the
2016 Objectives of Water Resources for biological, chemical and physical attributes that characterise
Catchments in the Upper, Middle a resource for the level of protection defined by its Class.
and Lower Vaal.
Vioolsdrift/Noordoewer Dam Asses the feasibility of yield replacement options in the Orange to
2018 Feasibility Study in the Lower offset the yield reduction of Polihali Dam (Phase 2 of the LHWP)

Orange.

on the Orange River Project.

2.2 Reconciliation Strategy Background

The initial Reconciliation Strategy for the Vaal River System was developed in 2009 and was

a culmination of the three parallel processes listed below and summarised in subsequent

sections:

¢ Development of an Integrated Water Quality Management Plan (DWAF, 2008c).

e Determine the Potential Savings through Water Conservation and Water Demand
Management (WC/WDM) in the Upper and Middle Vaal Water Management Areas
(DWAF, 2006b).

e Development of Large Bulk Water Supply Reconciliation Strategy for the Vaal River
System (DWAF, 2009)

Final Draft

6 April 2018
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A summary of the key findings from the above three processes are presented in the following
sections.

2.2.1 Integrated Water Quality Management Plan:

The overall conclusions of the Integrated Water Quality Management Plan are as follows:

e ‘The traditional approach of implementing Vaal River Augmentation Schemes to supply

water and address water quality issues is still appropriate and economically attractive.

e The treatment and re-use of selected high concentration discharge streams is a
favourable scenario.

s The treatment and reclamation of selected high salinity mine waters and industrial

effluents are becoming increasingly more attractive.

¢ The simulations highlighted the development of the excess water volume in Bloemhof
Dam due to the increased return flows and the dilution water.

* Many other water resource management policy and management considerations over
and above the economic aspects, drive the implementation of the saline mine/industrial
effluent reclamation schemes. Some of these include:

o Best use of local water resources.
o Application of the “polluter pays” principle.
o Reduced reliance on transferred water.
o Use of good quality water to dilute pollution.
Salinity Management Strategy
The strategy for the management of salinity is summarised as follows:

o The current salinity status in the Vaal Dam and Grootdraai Dam Catchments should be
maintained. This will involve careful and diligent management of the upstream mining
activities in particular post closure.

e The short term strategy for the middle reaches from Vaal Barrage to Bloemhof Dam is to
implement. The release of dilution water from Vaal Dam to dilute the outflow from the
Vaal Barrage to 600 mg/f. The implementation of this scenario does not meet the initial
set of Resource Water Quality Objectives (RWQOs) set for the Vaal River main stem, but

does result in an improvement in the water quality in the middle reaches of the Vaal

Final Draft 7 April 2018
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River. The water users will incur economic dis-benefits due to the salinity levels and a
waste discharge charge should be used to compensate for these dis-benefits.

The medium to long term management strategy is to implement the treatment and
reclamation of saline mine water streams. This will have a direct benefit in reducing

salinity in the Vaal Barrage and middle Vaal River.

The release of Vaal Dam dilution water is feasible until 2014, after which excess water
will start accumulate in Bloemhof Dam. By 2014, a plan to use the excess water needs to
have been developed. The plan could be to support the lower Orange from Bloemhof
Dam, transfer to the Crocodile West catchment or treat and re-use in the Vaal River

System.

The short term RWQOs for the Vaal River main stem and for the tributaries should be
established and compliance monitoring reported against the RWQOs. The tributary
catchments must be managed to meet the RWQOs established at the downstream point

of the catchment.

The current water quality monitoring programme must be expanded, according to the

monitoring programme developed as part of the study.

The impact of the salinity management strategy selected for the Vaal River on the
Orange River must be investigated. Before a final decision is made, consideration must
be given to the water quality impact on the Lower Orange River of the preferred
management option and the RWQOs established. The impact of the releases to support
the Lower Orange River reaches on water quality need to be investigated as well as the

impact of the next augmentation scheme.

Nutrient Management Strategy

The strategy for the nutrient management is summarised as follows:-

The Waterval Catchment Management Strategy developed by the DWS which includes
the improved management of the WWTP to meet the phosphorus RWQO set for the
Waterval River should be implemented. This will reduce the nutrient loads reporting to
Vaal Dam and should improve the trophic status of Vaal Dam.

Flow manipulation along the Middle Vaal during the months of September through
October will be used to manage the risk of algal blooms in the middle reaches of the Vaal
River from Vaal Barrage to Bloemhof Dam in the short term. The Vaal Dam release will

be piloted, the impacts monitored and the release protocols documented. This will involve

Final Draft 8 April 2018
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the release of water from the Vaal Barrage (augmented from Vaal Dam) to reduce

residence times and improve mixing. The initial release proposed is:-
o Base flow 15 m?s for 28 days - giving a total release volume of 36.3 million m3.
o 100 m¥s for 48 hours - giving a total release volume of 17.3 million m3.

o Total of 53.6 million m?® will be released during the annual flow manipulation
programme.

o The recommended flow manipulation recommended will be considered with the

Reserve scenarios to ensure the alignment to the ecological water requirements.

* Phosphorus has been selected as the limiting nutrient for the management of
eutrophication. A set of RWQOs for phosphorus was developed for the main stem of the
Vaal River. The proposed RWQOs are based on an analysis of the available nutrient and
algal database.

» The operations and maintenance of many of the WWTP are poor and poor quality
effluents are discharged. In many cases, the WWTP are not able to handle the hydraulic
or the organic loads. As a result, the installed treatment technology is not always working
to specification. An audit of the WWTP, especially draining to the Vaal Barrage, is
required to determine the works that are not working to specification and develop a
programme to retrofit and upgrade these works.

e The medium to long term strategy will be the further management of phosphorus by
reducing the load discharged from point sources. A better understanding of the nutrient
balance in the Vaal Barrage and the Vaal River main stem from the Vaal Barrage to
Bloemhof Dam is required, before revised discharge standards can be set. A nutrient
balance study is therefore proposed which will result in a better understanding of the

sources and fate of nutrients (phosphorus and nitrogen).

o A perspective is needed on the extent and costs of the measures needed (such as

banning phosphorus containing detergents) to reduce the phosphorus loads received at
the wastewater treatment works.

e The results of the Water Research Commission project aimed at developing a
perspective on the economics of eutrophication on the water users. This should include

recreational impacts as well as water treatment costs.

Final Draft 9 April 2018
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Microbiological Quality Management Strategy

The strategy for improving the microbiological water quality is related to getting the WWTP
operating to their specifications and meeting their licence conditions specifically in terms of
discharge quality. The strategy is similar to the nutrient management strategy in that the
wastewater treatment works must be audited and the “hot spot” areas identified. Plans must
be developed in consultation with the local municipalities to retrofit the works in these target

areas.
Institutional

A strategy steering committee is to be established to oversee the further development and
implementation of the reconciliation and the water quality management strategies. The
details and proposed functions of the strategy steering committee are discussed under
implementation. In association with the strategy steering committee the timeframes

associated with implementation actions will be specified by the DWS.’

2.2.2 Potential Savings through WC/WDM in the Upper and Middle Vaal Water
Management Arcas (DWAF, 2009)

‘It is deemed practical to successfully implement measures to save 15% within this time
period, but not the larger 30% (that may only be achievable over the longer term) and in this
strategy it is assumed that the 15% saving scenario will be achieved.

However, successful implementation is going to be very challenging. The users are spread
out over a very large area with many metros and municipalities involved, as well as a number

of water boards.

The responsibility for the implementation of WC/WDM measures reside primarily with the
municipalities and their water service providers. DWAF and provincial government should
provide an active supporting role by engaging with municipalities to overcome their
constraints and possibly provide resources to implement WC/WDM measures in the supply

area. .

The report “Potential Savings through WC/MWDM in the Upper and Middle Vaal Water
Management Areas”, provides detail information on the types of WC/WDM measures that
should be considered in each target municipality. This serves as a point of departure for the
development of projects and securing the required finances to implement WC/WDM

measures.’

Final Draft 10 April 2018
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2.2.3 Vaal River Reconciliation Strategy (DWAF, 2009)

During the formulation of the Strategy a substantive stakeholder engagement process was
followed (DWAF, 2006) which encompassed several stakeholder engagement events aimed
at soliciting contribution from a wide range of institutions that are involved in managing

various elements of the water provisioning cycle.

The strategy development process entailed detail assessments of the following aspects:
» Urban Water Requirement and Return Flow Scenario Development.

¢ |dentification of water re-use options.

o  Water resource analysis.

¢ Dolomitic Groundwater Assessment.

¢ Updating of the Irrigation Water Requirements and Return Flows.

» Reconciliation for a Preliminary Reserve Scenario.

e Update the Bulk Industrial Water Requirements.

There were five key actions identified in the 2009 Reconciliation strategy namely:

o Apply all the necessary resources to eradicate the unlawful water use as a national
priority by 2011.

¢ Implement Water Conservation and Water Demand Management measures to reduce
losses and reduce the urban demand by at least 15% by 2014,

» Undertake a feasibility study into the use of the excess water, with as first priority the
water pumped from the gold mines.

¢ Implement the next infrastructure option (Phase 2 of LHWP)
¢ Constitute the Strategy Steering Committee.

Following the Strategy development phase, DWAF (now DWS) commissioned the
Maintenance of the Vaal River Reconciliation Strategy towards the end of 2009 and
converted the Study Steering Committee into a Strategy Steering Committee to oversee the
implementation of the Strategy actions.

Final Draft 11 April 2018



Vaal Reconciliation Strategy Continuation Ph2 Status Report 1

3 WATER BALANCE STATUS

A summary of the reconciliation scenario review from the SSC Meeting 11 held in June 2015
is described as the departure point for the current phase of the study. Updated water
requirement projections, timing of intervention options, and risk analysis results were used to

provide a preliminary revised water balance as described in Section 3.1.
3.1 Water Balance Status (SSC June 2015)

The June 2015 reconciliation scenario was prepared based on the current state of water in
storage in the system and detailed risk analyses undertaken with the latest water
requirements and intervention options details at that stage. The results informed the
simplified water balances and the setting of revised targets for the Reconciliation Strategy

actions.
311 Water Requirements

The Rand Water supply area water requirement projection scenarios are presented in Figure
3-1 below. The October 2014 projection scenarios i.e! excluding and including WC/WDM
(Project 15%) and the implementation of re-use by the City of Tshwane (solid red and green
lines respectively) were applied in the June 2015 scenario. The dotted lines indicate the
scenarios prepared for the January 2014 Strategy Steering Committee (10th meeting) and it
can be seen that the updated water requirement projection is noticeably higher than the

January 2014 projection.

Final Draft 12 April 2018
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Figure 3-1: Rand water supply area water requirement projection scenarios

The total system net water requirement scenarios are summarised in Figure 3-2. The solid
lines show the October 2014 projections while the dotted lines indicate the scenarios
prepared for the January 2014 Strategy Steering Committee (10th meeting).

The blue lines represent the High Water Requirement Scenarios for the condition where the
projections include the removal of unlawful irrigation water use (Scenario A). The October
2014 projection is higher than the January 2014 largely due to the higher Rand Water

projection.

The green line accounts for the additional (remaining) savings to be achieved through
WC/WDM measures (Project 15%) as well as the implementation of the City of Tshwane re-

used initiative (Scenario B).
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Figure 3-2: Total IVRS net water requirement scenarios

3.1.2

Water Balance of Target Scenario

The water balance and target reconciliation scenario (including all interventions) is shown in

Figure 3-3, where the following can be observed:

The discharge of high salinity mine water will increase once the underground
compartments filled and this will require large volumes of releases from Vaal Dam for
dilution, which reduces the system yield due to excessive spills and wastage from

Bloemhof Dam.

Desalination and use of the mine effluent prevent these wastages and the system

yield remains at about 3 000 million m*annum.

The water used in 2014 (end of the black line) exceeds the long-term sustainable
yield of the system and drought restrictions are being avoided only due the current

high water levels in the dams.

The eradication of unlawful irrigation water use by 2015 and the savings through

WC/WDM will maintain a positive water balance until 2021.

Final Draft 14 April 2018
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¢ The red shaded area highlights the period, prior to the implementation of Phase [l of
the LHWP (Polihali Dam and conveyance infrastructure), where the risk of drought

restrictions exceed the acceptable criteria.

e The red and white hashed area shows that, if the target WCWDM saving are not
achieved, elevated risks of drought restriction will occur between 2020 and 2025 until

LHWP Phase 2 can increase delivery as indicated.

The outcome of the target reconciliation scenario resented in Figure 3-3 shows that a
positive water balance can be maintained until and beyond the year 2050 if all the strategy

actions are implemented.
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Figure 3-3: System balance for target reconciliation scenario (June 2015)
3.1.3  Strategic Interventions

The following strategic interventions and target implementation dates (where applicable)

were identified:
¢ Eradication of unlawful water use by 2015.

¢ Implementation of WC/WDM (project 15%) and target savings to be achieved by
2017.
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¢ Implement phase 2 of LHWP by 2023.

o Desalination and re-use of mine water effluent treatment by 2018.
e City of Tshwane water augmentation project (re-use).

e Plan yield replacement scheme in the Orange River System.

e Implementation of the Integrated Water Quality Management Plan, developed in
2009.

3.1.4 Reconciliation Perspectives

WC/WDM (Project 15%), eradication of unlawful water use in the irrigation sector,
desalination of mine water and the re-use of water (Tshwane Project) are essential
interventions to limit the risk of drought restrictions until LHWP Phase 2 can be implemented
in the year 2023.

The risk of needing to implement drought restrictions in the Vaal River System will increase
until Phase 2 of the LWHP can deliver water into Vaal Dam. Appropriate preparedness plans
need to be put in place in all sectors and at all levels of the water supply chain to ensure
consumption can be reduce when droughts occur as a measure to prevent complete failure

in supply and before dams are depleted and empty.
3.2 Preliminary Revised Water Balance (February 2018)

Updated water requirement projections, timing of intervention options, and risk analysis
results were used to provide a preliminary update of the water balance status. The updated
revised balance is regarded as preliminary as the balance that has been prepared based on
difference analysis. Detailed risk analysis will be undertaken in the subsequent phases of the
study to verify the projected water balance.

3.21  Water Requirements

The Rand Water supply area water requirement projection scenarios are presented in Figure
3-4 below. The reduction in actual water use in 2016 can be accounted to the restrictions that
were implemented in that period. The later 2017/2018 Annual Operating Analysis (AOA)
projection (purple line) is higher than the projection applied in the June 2015 scenario (red

line).
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Figure 3-4: Rand water supply area water requirement projection (2017/2018 AOA)

The Eskom water requirement projections for the total IVRS are presented in Figure 3-5.

The peak of the 2015 projection (green line (Apr-15H)) was extended in the June 2015

analysis due to the uncertainty as to when the actual drop in requirements can be expected.

The 2016 projection (red line (Apr-16 B)) showed an

earlier reduction on water requirements

with a lower peak. The latest 2017 projection (blue line (Apr-17 B)) showed an even earlier

reduction over the 2018-2020 period with a further reduction from 2028 onwards and is

approximately 180 million m3/a lower than the 2015 projection by 2035, which is a noticeable

reduction.
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(April 2017 projection)
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Figure 3-5: Eskom water requirement projection (April 2017) for the total Integrated

Vaal River System

The June 2015 total system net water requirement scenarios were updated with the latest
Rand Water and Eskom Projections applied in the 2017/2018 (AOA). A comparison of the
June 2015 (dotted lines) and the updated total system net water requirement projections
(solid lines) for the two scenarios are summarised in Figure 3-6. It can be seen that the
updated water requirement projections are lower in the short to medium planning horizon but

slightly higher in the long-term planning horizon.

Final Draft i8 April 2018



Vaal Reconciliation Strategy Continuation Ph2 Status Report 1

Water Requirements {million m3/a)

(Net System Water Requirements)
3800
* HighWater Requirements =T = d
3600 * Unlawful Ramoved ==
3400 :
3200
3000
2800 / * High Water Requirament Scenario
* Water Conservation and Demand Management
2600 ¢« Unlawful Removaed
*  Re-use (Tshwane)
2400
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
L Dotted Lines = June 2015 Analysis I

Figure 3-6: Total IVRS net water requirement scenarios

3.2.2

Status of Intervention Options

Updated implementation dates for the strategy interventions were sourced and summarised

are summarised below:

3.2.3

Implementation of WC/WDM (project 15%) over the next 5 years (June 2015 date for

savings to be achieved was 2017).
Implement phase 2 of LHWP by 2025 (June 2015 implementation date was 2023).

Desalination and re-use of mine water effluent treatment by January 2022 (June 2015
implementation date was 2018).

Implementation of a yield replacement dam in the Orange River System by 2030.

2017/2018 AOA Risk Analysis

Risk analyses were undertaken as part of the 2017/2018 AOA with the Water Resource
Planning Model (WRPM) as configured for the entire IVRS by simulating the water balance

on a monthly time step and the simulations commenced with the reservoir storages as it was

on the first of May 2017 (simulation starting storages).

Final
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The analysis applied 1000 stochastic sequences of plausible flow time series that are
synthetically generated and replicate the historically statistical characteristics of the runoff
from the various catchments in the system. The primary measure for comparing the scenario

result was to assess the risk of drought curtailments for each scenario.

The updated water requirement projection scenarios presented in Section 3.2.1 were
applied in the risk analysis. The impact of the reduced Eskom water requirement projections
can be clearly seen in the storage projection of the Komati System (Figure 3-7) which
consists of Vygeboom and Nooitgedacht Dams and supports the Arnot, Hendrina, Komati
and Duvha power stations and 3rd party users. The unutilized yield at a 1 in 100 years
recurrence interval (99% assurance of supply) is shown in the figure which increases from 26
million m3a in 2020 to 65 million m3/a by 2035.

Options as to how the surplus could be utilised within the IVRS or neighbouring Olifants
River Catchment should be investigated. It must however be noted that the illustrated surplus
yield will depend on whether the 2017 Eskom projections can be sustained and whether

these will realise in future.

e BB 100% ——— 99.5% - 9%
&0%

£0.5% 1%

200

Vygeboom and Nboitgedacht reservoirs |

Volume {million m*)

' Unutilised Storage due to reduction
in Eskom water requirements

Unutilised Yield \f
@ (1:100RI) 36 38 ® 37 40

144 4 a3 s 59 65 |

s S . e -
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Boxplots derived from 1000 sequances Years (Pranning Year: May to Apsil)

Figure 3-7: Storage projection of the Komati System

The storage projection of Bloemhof Dam in the lower Vaal is presented in Figure 3-8. The
dilution rule was applied throughout the analysis period where water is released from Vaal

Dam to maintain the total major salts in and downstream of the Vaal Barrage to levels below
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600mg/l. The dilution rule has the effect that during the period of neutralisation and discharge
(May 2017 to January 2022), large quantities of dilution releases are made from Vaal Dam to
dilute the substantial pollution load from AMD, which then ends up in Bloemhof Dam.

This increases the risk of Bloemhof Dam spilling and concomitant water losses (wastage)
from the Vaal River System during the indicated period and the excess storage in Bloemhof
Dam storage volume projection up to January 2022 when the desalination of AMD is
implemented, which is clearly illustrated in Figure 3-8. The AMD pollution load is reduced
through desalination, thus reducing the dilution releases and Bloemhof Dam no longer has a

surplus volume as a result.
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Figure 3-8: Storage projection of Bloemhof Dam

The risk of drought curtailments for the high water requirements projection scenario,
desalination of AMD implemented by January 2022 and with the Lesotho Highlands Water
Project not implemented is presented in Figure 3-9. The system is capable of supplying the
projected water requirements up to the year 2019 with the risk of drought curtailments in the
year 2020 exceeding the risk criteria as indicated by the annotation note and the red shaded

areas.

This is five years prior to the latest date Phase 2 of the LHWP is scheduled to deliver water
to the Vaal River System (2025). The presented results are for the overall IVRS i.e.
combination of all the main dams in the system. This implies that the surplus storage in the

Komati System (Figure 3-7) and the initial surplus storage in Bloemhof Dam (Figure 3-8) are
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included in the results. The results thus require an adjustment, where the surplus storage of
these two systems is removed, which will worsen the presented picture and increase the risk

of restrictions.
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Figure 3-9: Risk of drought restrictions
3.24 Preliminary Updated Water Balance

The preliminary updated water balance is shown in Figure 3-10, where the following can be

observed:

e The discharge of high salinity mine water will require large volumes of releases from
Vaal Dam for dilution, which reduces the system vyield due to excessive spills and
wastage from Bloemhof Dam. Desalination and use of the mine effluent prevent these

wastages.

e The illustrated system vyield reduction is due to the excessive dilution releases
resulting in surplus storage in Bloemhof Dam prior to the implementation of the
desalination of mine effluent in January 2022 as well as the increase in surplus

storage in the Komati System.
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The water used in 2017 (end of the black line) exceeds the long-term sustainable
yield of the system and drought restrictions are being avoided only due the current
high water levels in the dams.

The red shaded area highlights the period, prior to the implementation of Phase Il of
the LHWP (Polihali Dam and conveyance infrastructure) and from 2043 onwards,
where the risk of drought restriction are exceeding the acceptable criteria for the high
water requirement scenario where the removal of unlawful water use, WC/WDM
savings and the City of Tshwane re-use initiatives are implemented. The
implementation of Polihali Dam will reduce of the yield of the Orange River Systems
and as a result only the reduced net yield is available to the IVRS until a yield
replacement dam in the Orange River System is implemented in 2030, after which the
full yield is available as illustrated.

The red and white hashed area shows that, if the target WC/WDM savings are not
achieved and the City of Tshwane re-use initiative is not implemented, elevated risks
of drought restriction will occur throughout the projection period, even with LHWP
Phase 2 in place as indicated.

The outcome of the target reconciliation scenario (unlawful removed, WC/WDM, desalination
of AMD by January 2022, City of Tshwane re-use) shows that a positive water balance can
be only be maintained once both the LHWP Phase 2 and a yield replacement dam in the
Orange River System have been implemented, after which the system is in need of further
augmentation (Tugela Water Project) from 2043 onwards.
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Figure 3-10: System balance for target reconciliation scenario (February 2018)

4 RECONCILIATION PERSPECTIVES:

WC/WDM, eradication of unlawful water use, desalination of AMD and re-use of mine water
and the City of Tshwane re-use initiative are essential interventions to reduce the risk of

drought restrictions which exceeds the criteria until LHWP Phase 2 delivers water.

After implementation of the LHWP Phase 2 and the yield replacement dam in the Orange
River System the risk of drought restrictions exceed the acceptable criteria from 2043
onwards, indicating the need for further augmentation from the Thukela Water Project. It is
recommended that the Thukela Water Project Feasibility is revived for future implementation.

Appropriate preparedness plans need to be put in place in all sectors and at all levels of the
water supply chain to ensure consumption can be reduce when droughts occur as a measure

to prevent complete failure in supply and before dams are depleted and empty.

Final Draft 24 April 2018



Vaal Reconciliation Strategy Continuation Ph2 Status Report 1

5 STRATEGY INTERVENTIONS

A summary of the current status of the strategy interventions is provided in the subsequent
sections. The reader is referred to Appendix A for the presentations that were made for
each of the sub-items.

5.1 Water Conservation and Water Demand Management

WC/WDM targets originally set for metro municipalities in the IVRS have not met by any of
the municipalities in the relevant area. Most of the municipalities are tracking the high water
requirement projection scenario excluding WC/WDM.

The experienced reduction in water use is due to the restrictions that were implemented and

it is expected that the demand returned to previous levels once the water restrictions were
lifted

5.2 Rand Water Project 1600

Rand Water has initiated Project 1600 with the aim of providing guidance, support and
oversight of progress made by the municipal sector to reduce the Rand Water demand to
comply with the limit of 1600 million m3®a until the LHWP Phase 2 is implemented. Key
initiatives include:

o A regional forum (IVRS Project 1600 WDM) was established with DWS,
Municipalities, COGTA and SALGA has been established and quarterly meetings are
being held.

¢ Municipalities were given supply targets per bulk meter based on efficiency model in
September 2017.

¢ Performance of municipalities against their respective license target are monitored on
a monthly basis and feedback is provided to municipalities on the 2nd week of every

new month. General observations have been documented since December 2017.

¢ Municipalities have been requested to provide action plans for meters that exceed the
license target (3 metros, Govan Mbeki and Mogale City presented action plans at the
December 2017 meeting).

The next meeting is scheduled for 15 March 2018
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5.3 City of Tshwane Water Resources Masterplan Implementation

The City of Tshwane Water Resources Masterplan implementation (re-use) is currently not

on track and implementation cannot be expected before 2022.
5.4 Implementation of Lesotho Highlands Water Project Phase 2

The plans to implement LHWP Phase 2 have been delayed and the project is expected to
deliver water by December 2025, as applied in the presented preliminary water balance
analysis. The milestone forecast summary for each of the major components is presented in
Table 5-1.

Table 5-1: LHWP Phase 2 milestone forecast

Milestone Forecast
Advanced Infrastructure March 2018
Commences
Dam Impoundment Commence November 2023
Dam Complete December 2024
Tunnel Complete December 2025
Water Delivery o From end December 2025

5.5 Implementation of the AMD Long-Term Solution

A professional service provider (PSP) for the design and optimisation of the long-term
intervention has been identified following an open bidding process. The TCTA is to consider
and the identified PSP for appointment before the end of February 2018.

The Environmental Impact Assessment (EIA) PSP was appointed in September 2017 and
the EIA is underway. The formal application for the EIA is dependent on the availability of the
project designs and it is thus important for the design PSP to be appointed, to mitigate

delays.

The target commissioning date for the long-term solution is November 2020 (optimistic). A
realistic commissioning date is January 2022, which was used in the presented preliminary

water balance analysis.
5.6 Noordoewer/Vioolsdrift Dam Feasibility Study (Yield Replacement Option)

The feasibility identified the following two options (Figure 5-1):

¢ Option 1: Noordoewer/Vioolsdrift Dam
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Figure 5-1: Alternative dam options

The study is in the process of being finalised in order to identify the best option
(Noordoever/Vioolsdrift Dam size) for implementation and engagements between South
Africa and Namibia are currently underway on the optimum development option. The EIA will
be undertaken for the identified optimal development option. The implementation timeframe

for the project is 2030, which was used in the presented preliminary water balance analysis.

6 GENERAL INFORMATION

Detailed progress reports on the water resource management strategies of the previous
study phases and related studies can be found at the following link:
http://www.dwa.gov.za/Projects/VaalWWRMS/documents.aspx.

The Study Manager for this project is Mr. Seef Rademeyer, Chief Engineer at the

Directorate: National Water Resource Planning (Central).
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APPENDIX A
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