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EXECUTIVE SUMMARY
Introduction

Itisagiventhat it isimpossibleto meet theided water quality requirementsin the Vaal River System
as huge impacts from land devel opments, the extensive use of the resources and high regulation of the
system already exists. Thus while Resource Water Quality Objectives (RWQOs) currently set are at
levels which are achievabl e through sound management practices, in many instances the results of the
gtatus assessment task indicated that the RWQOs must be revised and integrated on aWMA and in a
system context to enable the Vaal River to be managed sustainably and to cater for downstream users
and uses. Thus while the emphasis is on improving water quality over time, the current situation has
warranted, on one hand, that acceptable leves of impact are assimilated to maintain current water
quality. However on the other hand improvement of water quality is the only option, but this comes at
a cost. Both situations have economic implications — maintenance of current status (relaxation of
RWQOs in some cases), would mean the downstream user would bear the cost, and improvement of
current status (stricter RWQOs) would mean the discharger /polluter would bear the cost. Thus the
integrated RWQOs proposed have considered the balance between the needs of users and uses, and
reflects the redities that exist in such aregulated and impacted system.

The integration of the RWQOs, details the process and approach followed in determining an
integrated set of RWQOs for the Vaal River System.

Process Followed
Based on the current water quality status of the system, the assessment of the situation with regard to
the water users and various uses and the consideration of all water quality variables, an attempt was

made to integrate, align and revise the RWQOs of the Vad River main stem and its major tributaries.

The process followed to arrive at a proposed set of integrated RWQOs for the Vaa River System
included the following:

Desk Top Assessment

Asthefirst attempt, an assessment of all the existing RWQOs for the water resources in the catchment
was undertaken by the study team. Based on their current understanding of the system and the results
of the status assessment and salinity balance the study team, at a desktop level, identified proposed
changes to the existing RWQQOs. This exercise was aimed at identifying the key issues and focus areas
that required attention. This anaysis provided the basis for the iterations that followed. The results of
thisfirst order assessment are presented in Appendix B of the RWQOs report.

Workshops

Two workshops were hdd with key stakeholders in the Department to confirm a set of proposed
RWQOs for the Vaa River System. The Department stakeholders that participated included
representatives from the Department National Office (various Directorates) and Regional Offices
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(Gauteng, Free State and Northern Cape). The first integration of RWQOs workshop was held on 12
October 2007 in Pretoria, a which the approach was confirmed, and set of RWQOs were proposed.
These RWQOs were then modell ed using the WRPM to determine what was achievable and possible
based on the current operation and restraints in the system. A second workshop was then held on 1
November 2007 to present the outcome of these modelling runs, and to confirm a proposed set of
integrated RWQOs for the Vaa River and its tributaries.

Theintegrated RWQOs proposed

Based on the criteria defined and considerations identified, as well as the key drivers, RWQOs for the
sdected water quality variables for the Vaal River were determined. A set of integrated RWQOs for
total dissolved sdts (TDS), phosphate and E.coli (microbiological) were defined for the Vaa River
(main stem) for each of the 14 river reaches identified. The locations of the reaches are given in
Figure 8. The proposed RWQOs are presented in Table E1, Table Table E2 and Table E3. Based on
the model runs that were undertaken, RWQOs for TDS for the magjor tributaries of the Vaa River
were a so defined and these are presented in Table E1 as well.

Table E1 aso indudes the eco-specifications outputs related to the ecologica protection levels for
TDS determined using the water quality based TEACHA programme of the Reserve process. This
assessment was undertaken to ensure that the RWQOs proposed were digned to and took into
consideration thelevel of ecologica protection required for the various reaches of the Vaal River. The
ecology is a key component of the system and in amost al instances the RWQOs proposed are
gricter than the requirements specified by TEACHA.
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Table E1: Proposed RWQOsfor TDS for the Vaal River main for each river reach defined and for the major tributaries

VAAL RIVER SYSTEM: LEVEL 1 POINTS: RWQOS FOR TDS

SOUTH AFRICAN WATER QUALITY GUIDELINES PROTECTION TDS RWQO: Tributaries (1
CURRENT STATUS (95th RWQO SET RWQO (1 November 2007) RESULTS OF MODEL RE-
NO REACH WATER USERS (.TE.ACHA OUTPUT %tile value) (12th October 2007) based on model runs RUNS (December 2007) T AT BEECEY Cl et
TWQR (*1) A (*2) T (*3) U (*4) Preliminary lon EcoSpecs) runs
Vaal River downstream Harts Irrigation# 260 585 1755 3510 1198 ma (average
1 River confluence to Douglas Domestic 450 1000 2400 3400 & VS19 to VS20) 9 961 mg/l 600 mg/l 600 mg/l 800 mg/l 1500 mgl/l
Barrage Recreation No guideline prescribed
- L
. 260 585 1755 3510
»  |vaalriver dis Bloemhof Dam and Jaaner S74mg/ 601 mg/l (average) 600mg/l 600mg/! 700 mg/l no tributar
u/s Harts confluence Domestic 450 1000 2400 3400 (average VS16, VS17 & VS18) 9 9 9 9 9 y
Recreation No guideline prescribed
- - —
3 Makwassiespruit to Bloemhof Irrlgatlo.n 260 585, - ,1755 ‘l 3510 1167 mg/l 807 mg/l 600 mg/l 600 mg/l 700 mg/l Vet River: 660 mg/|
Dam Recreation No guideline prescribed
- L
. Irrigation 260 585 1755 3510
Vaal River d/s Vals confluence to - ;
4 Sandspruit confluence Domestic 450 1000 2400 3400 1167 mg/l 807 mg/l 450 mg/l 600 mg/l 750 mg/l Vals River: 700 mg/l
Recreation No guideline prescribed
" " E:3
260 585 1755 3510
Imgatlor.] Schoonspruit: 800mg/I
5 Vaal River d/s Mooi confluence to Domes_tlc '45(') - 1000 2400 3400 1526 mg/l 673 ma/l 450mall 600mall 600 mall Koekemoerspruit: 800mg/I
Vals River confluence Recreation No guideline prescribed (average VS 9, VS10, VS12) 9 g g 9 Renoster: 200mg/l ; Mooi:
450mgl/l
Industry (*category) 100 200 450 1600
Irrigation” 260 585 1755 3510
i Domestic 450 1000 2400 3400 To be determined ~ (Need
6 \'\jlaaI.Rlve;Id/s Vaal Barrage ufs 845 mgl/l 647 mg/l 600mg/I to model to reach 600mg/l in 600 mg/l no tributary
ooi confluence . ) ;
Recreation No guideline prescribed Middle Vaal River)
Irrigation 260 585 1755 3510 . . . Klip: 600 mg/l, Suikerbos:
Vaal River d/s Lethabo weir to Domestic 450 1000 2400 3400 To be determined (Driven| To be determined  (Need 650mg/l; Leeu: 455mg/l; Taai: 390
7 - — - 845 mg/l 647 mg/l by blending option to Jto model to reach 600mg/l in 600 mg/l . . .
Vaal Barrage Recreation No guideline prescribed 300ma/ Mi . mg/l; Rietspruit: 550 mg/l;
9) iddle Vaal River) Kromelmboog: 195 mg/I
Industry (*category) 100 200 450 1600 9 9
Irrigation” 260 585 1755 3510
. Dom i 450 1000 2400 3400
g  |vaal Damto Lethabo weir R o No guidel ibed 245 mg/l 198 mg/l 1eomgf 125mgf 125 mg/l Wilge River: 110 mg/l
ecreation 0 guideline prescrive mg 9 (Sulphate 30mg/l) (Sulphate 30mg/l) 9 9 ’ g
Industry (*category) 100 200 450 1600
Power Generation 175
Irrigation” 260 585 1755 3510
9 \C/?)?]Iflllqjl(\al:(zeDtc;Wi:;tc:\?va\r;]aa\llvg;er‘rr]\lal Domestic 450 1000 2400 3400 200 mg/l 413 mg/l 200mg/I 200mg/I 250 mg/l 450 mg/l
Recreation No guideline prescribed
. Irrigation” 260 585 1755 3510
10 \?\,/:tiglj?;sﬁbzs?ew uls Domestic 450 1000 2400 3400 264 mg/l 200 mg/l 200mg/l 195 mg/l 200 mg/l Klip River: 195 mg/l
Recreation No guideline prescribed
Irrigation” 260 585 1755 3510
Vaal River d/s Blesbokspruit to Domestic 450 1000 2400 3400 180mg/l 180mg/l (Sulphate] Leeuspruit: 400 mg/l
11 . - 264 mg/l 256 mg/l 180 mg/I A
Grootdraai Dam Recreation No guideline prescribed (Sulphate 30mg/l) 30mg/l) Blesbokspruit: 400 mg/l
Industry (*category) 100 200 450 1600
. . . . . #
12 |Vaal River dis Rietspruituls Irrigation _280 - 1755 3510 too little data (< 60) 313 mg/l 150mg/! 150mg/l (Sulphate 30mg/l) 150 mg/l no tributary
Blesbokspruit Recreation No guideline prescribed (Sulphate 30mg/l)
. n . kil
13 V<.’:1al RIV?r u/s and dfs of Imgatlo.n .26(.) - I ‘l too little data (< 60) 144 mg/l 150mg/l 150mg/l (Sulphate 30mg/l) 150 mg/I Rietspruit: 100 mg/l
Rietspruit Recreation No guideline prescribed (Sulphate 30mg/l)
" " E:3
. . . 260 585 1755 3510
14 |VaalRiveru/s Kiein Vaal to origin Irrlgatl_o? | too little data (< 60) 159 mg/l (average) 150mg/! 100mg/l (Sulphate 30mg/l) 100 mg/l Klein Vaal: 100 mg/!
of Vaal River Domestic (m_ ormal) 450 1000 2400 3400 00 fittle data 9 9 (Sulphate 30mg/l) 9 P 9 9 Witpuntspruit: 100 mg/l
Recreation No guideline prescribed

u/s = upstream

d/s = downstream

Irrigation” - TDS values fo crop yield
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Table E2: Proposed RWQOsfor phosphate for theidentified reachesin the Vaal River main stem

Vaal river system RWQO for Phosphate (PO,4-P)

No Reach Water users Guidelines for trophic status of vaal river waters (ug/l) RWQO set
Oligotrophic | Mesotrophic | Eutrophic Hypertrophic
1-3 Vaal River, Bloemhof Dam to o ' 30 ug/!
Douglas Barrage Irrigation, domestic,
- - recreation, industry, <10 10-50 50 -150 > 150
Vaal River d/s M ooi ' aguatic ecosystem
4-5 | confluenceto Sandspr uit 100 ug/l
confluence
6-7 Vaal Rlyer d/s Lethabo weir to o ' 150 ug/l
u/s Mooi confluence Irrigation, domestic,
recreation, industry, <10 10-50 50 -150 > 150
i uatic ecosystem
8-14 Vaal River, Vaal Damto aq S 50 ug/|
headwaters
Table E3: Proposed RWQOs for E.coli for all reachesin the Vaal River (main stem)
Vaal River System RWQOs for Escherichia coli (Microbiological)
No Reach Water users South african water quality guidelines RWQO set
TWQR A T U
All reachesin Vaal River Recreation - Full
1-14 contact (counts per 0-130 130-200 | 200 - 400 > 400 < 300 (counts/200ml)
System 100m)
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These RWQOs above represent a set of integratedirevised RWQOs being presented as
part of task 4 of this study. The revised set of RWQOs proposed, while aimed a maintaining and/or
improving water quaity is dependent on what is achievable and can be cost-effectively implemented.
The RWQOs are aso dependant on the flow requirements and related operating rules of the Vaal
River System and thus are inter-dependant on the water quality management options and the
reconciliation options in terms of what is achievablein terms of a system perspective.
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1 INTRODUCTION
1.1 Water Resource Management Studies in the Integrated Vaal River System

In terms of the National Water Act (NWA) (Act No. 36 of 1998) and in line with the Department of
Water Affairs and Forestry’s (DWAF) obligation to ensure that the country’s water resources are fit
for use on an equitable and sustainable basis, it has adopted the approach of the progressive
devd opment and implementation of catchment management strategies (CMS) to fulfil this mandate
Each CMA is responsible for the progressive development of a CMS for its respective WMA that is
devd oped in consultation with stakehol ders within the area. The Department’s eventual aimisto hand
over certain water resource management functions to these CMAs. Until such time as the CMAs are
established and are fully operational the Regional Offices of the Department will continue managing
the water resources in their areas of jurisdiction with the support of the national office.

In terms of meeting this obligation, the Department has initiated the development of management
drategies for the various WMAS within South Africa in an attempt to provide the framework and
constraints within which the water resources will be managed into the foreseeable future. These
various strategies and plans that arose out of the Interna Strategic Perspective (ISP) devel opment
process which identified the rdevant water resource management issues and concerns in each of the
WMAs. The Vaa River Sysem WMASs, which include the Upper, Middle and Lower Vaa and the
Modder Riet catchment of the Upper Orange WMA, are four such catchments for which management
drategies are currently being developed. At present three major studies are underway in the Vaa
River System, which specifically aim to introduce overarching management measures to reconcile
water requirements and avail ability, and to ensure the continued fitness-for-use of the water resources.
These studies are the Development of Large Bulk Water Supply Reconciliation Strategies
(LBWSRS), Water Conservation and Water Demand Management Potential Assessment and the
Development of an Integrated Water Quality Management Plan (IWQMP). The immediate objectives
of theindividua studies areto:

Devel op strategies for meeting the growing water requirements of the industrial and urban sectors
served by the Integrated Vad River System (Large Bulk Water Supply Reconciliation Study).

Determine the potential for, and benefits of Water Conservation and Water Demand Management
(WC/WDM) in the various water use sectors with the focus on the Upper and Middle Vaal
WMAS.

Develop water quality management measures to ensure continued fitness for usein the Vaa River
System for the planning period up to the year 2025 (IWQMP Study).

The management options identified through these studies aim to eventualy feed into a reconciliation
and water quality management strategy that will be determined for the Vaa River System. The
drategy aims to support current and future water users and uses within the interdependent water
resource systems of the Vaal WMASs and associated Modder Riet catchment (Figure 1).
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identification of reconciliation options (adapted DWAF, 2005a)



September 2009 3 Report No.: PRSA C000/00/2305/3

1.2 IWQMP Study description and context of the integration of the resource water
guality objectives task

Having water of the right qudity is just as important as having enough water. Integrated water
resource management in the Vaa River System can only be achieved if water quality and quantity are
managed together to meet the requirements of water users (including the agquati ¢ ecosystem) and their
needs in terms of use of the resource. The more the water resource is used and gets re-used, and as
guantities get scarce and feedback loops within this highly exploited and utilised water resource
system get even tighter, it is water quality that begins to take on a dominant role. The Department
regdlises that just as planning and management are taking place to supplement and control water
guantities, they also need to take place around water quality. In response to the need to meet the
objectives of integrated water resource management (IWRM), the Department has initiated this
process to address the management of the water quality in the Vaal River System. This need was
identified through the ISP process that specifically highlighted the necessity for an integrated
management plan to manage water quality within the Vaal River system. The purpose of this
initiativeis to eventually deve op a management plan for the Vaal River System, which will serveasa
coherent approach for water management institutions and stakehol ders to manage the water resources
in theinterdependent Vaal WMAS. In essence the integrated management plan devel oped would serve
as a holistic and comprehensive business-plan for water quality management in and among the
WMASs of the Vaa River System. The plan will also feed into the NWRS as part of the nationa
guiding framework.

The focus of this study is thus to develop an integrated water quality management plan (IWQMP) for
the Vaal River System, which aimsto identify management options that are technically, economically
and socially feasible and which will support the continued fithess for use of the water resources for al
users across the WMAs.

The proposed approach for the devel opment of the IWQMP involves (DWAF, 2005b):

The assessment of the Vaal River System to obtain a perspective of water quality (variables of
concern), pollution sources and key water users. This will include the identification of existing
Resource Water Quality Objectives (RWQOs) and their establishment where they are not
available.

Establishing how the system complies with the RWQOQOs, which will be determined through
analysis of available data and undertaking modelling of possible future scenarios.

Identifying and devel oping management measures that will improve the non-compliance cases,
address water quality stresses and priorities and allow utilisation of available alocatable water
guality to the benefit of the water users in the system. The management measures will be
evaluated on the basis of their technical, environmental (range of aspects), social and economic
feasibility.

The IWQMP study comprises seven tasks which are depicted in Figure 2.
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In order that the Department is able to effectivey manage the water resources of the Vaal River
System catchment it is necessary that a set of integrated and balanced RWQOs are defined that will
mai ntain or improve the systems water quality, using as a point of departure the existing RWQOs.

This task is therefore focussed on understanding and determining the existing RWQOs for the water
resources in the Vad River System, determining the applicability, alignment and balance and based
on the results define a set of integrated RWQOs that will be achievable in terms of the management
option analysis. This report focuses on the integration of the RWQOs which comprises task 4 of the
study.

The output of this task is to identify a set of proposed integrated RWQOSs for the Vaal River and its
major tributaries for sd ected water quality variables.

Integrated Water Quality Management Plan: Vaal River System

| inception Phase |

| Status Assessment zl

4 . Y
4 Integration of Water
S -y Quality Objectives 4
Evaluation of E
Management Options
Assassmant E
o | = Evaluation criteria " E‘
7| = Recreation 3
- Technical
- Environmental £
Economic - :rrmum’ - “ll’]“mhprr:nl of &
= o itoring Program
Modelling . - Costing 5 al 2

Main Delivarables
= Integrated Water Quality
Management Plan
= Implementation Program P

EXTERMAL PROCESS

Vaal River Systom Reconciliation Study l

Figure 2. The study tasks comprising the development of the IWQM Plan for the Vaal River
System (DWAF, 2005b)

1.3 Study Area

The study area for the IWQMP study includes the entire C drainage region within South Africa. This
includes the Upper and Middle Vaal WMASs in their entirety, part of the Lower Vaal WMA (C31,
C32, C33, C91 and C92 tertiary catchments), and part of the Upper Orange WMA (C51 and C52
tertiary catchmentsi.e. Modder Riet catchment) (Figure 3).
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Figure 3: Study area of IWQMP study
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The extent and approach of the study and this task is focussed on:

The main stem of the Vaal River as it flows from its origin in the Drakensberg escarpment to
Douglas Barrage;

All the major tributaries to the Vaal River. The tributaries were considered just upstream of their
confluences with the Vaal River. This did not include the upper reaches of the tributary
catchments.

Although the study and the RWQOs task, considers the major tributaries, it does not look at the
RWQOs for each of the sub-catchments. Rather the management options identified for the Vaa River
will feed into the respective catchment management strategies and water quality management plans as
they are devel oped or revised.

1.3.1 Strategic Monitoring Points

The extent of the study area and due to the high level nature of the analysis to be conducted
necessitated the identification of monitoring points within the Vaa River System that would be
drategicaly located and sufficiently widespread to provide an adequate indication of the prevailing
water quality status.

Strategic monitori ng points were identified at two leves:

Leve 1: Points on the Vaa River from its origin to Douglas Barrage; and

Leve 2: Points on the major tributaries of the Vaal River just upstream of their confluences.
Level 1 Points

The Level 1 strategic monitoring points refer to the monitoring points that are located on the Vaal
River. Twenty Levd 1 strategic points were identified and their locations areindicated on Figure 4.

The points are;

numbered from 1 to 20 from the most upstream point to the most downstream point in the Vaal
catchment; and

preceded by theletters ‘VS which implies ‘Vaa System’ (for example VS 10).
Level 2 Points
The Levd 2 strategic monitoring points refer to the monitoring points that are located on the major

tributaries of the Vaad River, just upstream of their confluences. Twenty six level 2 strategic points
were identified and their locations are indicated on Figure 5.
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1.4 Objective of the integration of the resource water quality objectives task

As part of the Department’ s approach to the management of water quality, RWQOs have been set a a
number of reaches in the Vaa River System. The RWQOs have been arrived at through discussions at
the forums and with the water users. Typicaly RWQOs have been sa defining ideal, acceptable,
tolerable and unacceptable concentrations for different water quality variables for identified
catchments/river reaches. These RWQOs have often been set in isolation without consideration of
impacts on downstream RWQOs. The purpose of this task was to thus check the balance and
dignment of the RWQOs set and in so doing look at ensuring their alignment and integration. This
means that if the upstream RWQOs are met, the downstream RWQOs cannot be achieved assuming
that the incremental catchment is not responsible for the non-compliance of the downstream RWQOs.

The aobjective of this task was to identify the RWQOs that are out of balance, find out the reasons for
the setting of the RWQOs initially and to identify areas where particular attention will have to be
given to the deveopment of options in the management option andysis. This process also had to
evaluate the catchment visions that have been set for the various catchments and ensure some degree
of adignment to enablethe realisation of the RWQOs. Catchment visioning was not undertaken as part
of this project but the visions developed by the Department with the forums and project steering
committees were sourced and used.

In this process particular attention was given to adso incorporate RWQOs set as part of Reserve
studies that have been determined as part of CMS development process for some of the sub-
catchments within the Upper, Middle and Lower Vaal WMASs (e.g. Modder - Riet, Waterval, Schoon-
Koekemaoorspruit).

In terms of the Reserve for the Vaal main stem, this will only materidise by 2009 -2010, as the
comprehensive Reserve determination process has only recently been initiated. The water qudity
Reserve was thus not available for the integration process of RWQOs for the Vad River. However
consideration was be given to agquatic system requirements as part of the process of setting and
integrating the RWQOs. Available preiminary water quality component reserve determinations
results for the Vaal River was incorporated, as well, information obtained through the River Health
Programme and the DWAF' s national monitoring programmes. However should the comprehensive
reserve determination process for the Vaal River generate anything concrete before the conclusion of
the study, this will be incorporated in the final IWQM plan. There will also be close liaison with the
LBWSR study as meeting the environmenta water requirement will be included in the reconciliation
drategies. The meeting of the environmental water requirements will have an impact on water quality
and will beincluded in the deve opment of the water quality strategies.

It is anticipated that the RWQOs set on the main stem of the Vaal River at the boundaries between the
WMASs could be used as a means of determining the transfer of monies obtained from the WDCS
between WMASs. In order to implement such a scheme it will be necessary to have RWQOs at the
WMA boundaries. For the calculation of such transfers the polluters and water abstractors will be
dassified according to the WMA within which they reside. The economic assessment and scenarios
will be presentedin Task 6.
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2 RATIONALE FOR RESOURCE WATER QUALITY OBJECTIVES

Much of the Vaa River can be considered to be under water quaity stress asiit is unable to adequatdy
meet the needs of the users in respect of their water quality requirements. The current state of the
system shows unacceptably high nutrient and salt concentrations which is indicative of an
unsustai nable system. At present an imbalance exists between sustainable and optimal water use and
protection of the water resource. Resource Water Quality Objectives (RWQOs) is a mechanism
through which this balance between sustainable and optimal water use and protection of the water
resource can be achieved.

RWQOs are the water quality components of the Resource Quality Objectives (RQOs) which are
defined by the Nationd Water Act as “clear goals relating to the quality of the reevant water
resources’ (DWAF, 2006a).

RWQOs are descriptive or quantitative, spatia or temporal, and ultimately allows realisation of the
catchment vision by giving effect to the water quality component of the gazetted (RQOs). RWQOs at
typically set at a finer resolution than RQOs to provide greater detail upon which to base the
management of water quality. The catchment vision is a collective statement from al stakeholders of
their future aspirations of the relationship between the stakeholders (in particular their quality of life)
and the water resources in the catchment. The RWQOs form part of the strategy to attain that vision.

RWQOs are aimed at ensuring that loca priorities are appropriately bal anced with broader spatial and
tempora perspectives (WMA and national level) and at meeting the objectives of the resource
directed measures. They incorporate stakehol der needs, give effect to the Resource Directed M easures
(RDM) and dictate the tolerable leve of impact collectively produced by upstream users. RWQOs
forms part of the mechanism to make the definition of pollution in terms of the National Water Act
(Act No. 36 of 1998) operational in the current context of resource directed water quality management
(DWAF, 2005b). As such, this dlows for different levels of impact for different water resources
though aligned with catchment visions. Particularly emphasis is given to effective stakeholder
participation in the development of RWQOs. The leves at which RWQOs are set demand that they
are practical and cost-effective as possible.

2.1 Overarching Policy
The policy of DWAF (DWAF, 2005b) regarding RWQOs isthat they should:

Ultimatey alow redisation of the catchment vision;
Give effect to the water quality component of gazetted RQOs;

Express more detailed stakeholder needs than those accounted for by the RQOs (where
necessary);

May equal these gazetted RQOs, but may be set a afiner spatial/or temporal resolution;

Dictate the tolerable level of impact collectively produced by upstream users.
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The Department recognises the importance of a strong technical basis for defining RWQOs, and a
heavy reliance on a catchment/situation assessment.

2.2 Guiding Principles

The determination of RWQOs is underpinned by the principle of sustainable development and is
informed by the principles which formed the foundation for the following (DWAF, 20064):

The Precautionary Principle;
- Arisk averse and cautious approach that recognizes the limits of current knowledge about the
environmental consequences of decisions or actions.

The default rul e described in the Resource Directed M easures documentation:

The management class is determined in relation to the present state, but at a level which
represents a god of no further degradation for water resources which are dightly too largely
modified, and at least a move toward improvement for water resources which are critically
modified.

The National Water Resource Strategy:

Any water resource which demonstrates ‘ Unacceptable’ conditions is deemed to be unsustainabl e
In these cases the management class will be determined as a minimum of ‘Heavily used/impacted’
(the lowest management dass), and management will aim to rehabilitate the water resources to
this state

Water required to meet basic human needs and to maintain environmental sustainability will be
guaranteed as a right, whilst water use for all other purposes will be subject to a system of
admi nistrative authori sation.

Environmental rights as described in the South African Constitution (Act 108 of 1996):

Everyone has theright :

a To an environment that is not harmful to their health or wel-being; and
b. To have the environment protected, for the benefit of present and future generations,

through reasonabl e | egislative and other measures that:
Prevent pollution and ecol ogical degradation;
Promote conservation; and

Secure ecologically sustainable development and use of natural resources, while
promoti ng justifiable economic and social devel opment.
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2.3 Balancing the needs of downstream water users with upstream water use and
development

In setting RWQOs, the Department strives to achieve a balance between protecting the water resource
for the downstream users and alowing use and development of the water resource upstream of the
river reach selected for the RWQOs (Figure 6). For the downstream water users, the focus is on
protecting the water quality in order to ensure a healthy functional aguatic ecosystem, while aso
meeting the water quality requirements of the other recognised water user groups (domestic,
agricultural, industrial, recreation and aquatic ecosystems) downstream of the RWQOs point.
However, the sdected RWQO might aso restrict the type and extent of water use upstream of the
point. Water uses refer to those described in Section 21 of the NWA and includes uses such as the
discharge of water containing waste (using some of the allocatable water quality) or taking water from
awater resource (using some of the dilution capacity) (DWAF, 2006a).

In must also be borne in mind that in terms of DWAF policy the RQOs (and related RWQOs) will be
used as the basis for the setting of waste discharge charges in each catchment. Thus the setting RQOs
and RWQOs become central to balancing the needs of the upstream “impactors’ with downstream
user requirements.

Upstream Water uses
(as described in Section 21 of the NWA) e.g.
« Taking water from the resource
« Discharge of water containing waste
« Impeding or diverting the flow 1]
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Figure 6: Balancing the needs of downstream water users with upstream water use and devel opment
(DWAF, 2006a)
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2.4 Modification of Resource Water Quality Objectives

Based on the principles of flexibility and adaptive management RWQOs may be revised, following
due process, in the following circumstances (DWAF, 2006a):

The baseline ecological data upon which the RWQOs have been based change because new data
has become available. RWQOs may thus be revised/modified based on the new information that
has cometo light.

Significant changes to vision for the catchment have occurred (through due process), and the
present RWQOs are inconsistent with that vision.

Water treatment technology improves and becomes more cost effective. RWQOs can be made
more stringent supporting protection of the water resource.

Other driver's e.g. political decisions for socio-economic devd opment or nationa or presidential
imperatives could form the basis for RWQOs to be modified to support these

3 RESOURCE WATER QUALITY OBJECTIVES FOR THE VAAL RIVER
SYSTEM

3.1 Background

Resource water quality objectives that are currently available for catchmentsin the Vaal River System
reflect the water users and other stakeholders needs with respect to the in-stream water quality of the
water resources in ther catchments' over and above those outlined in the NWRS, and indude
stakeholders' needs with respect to the disposal of water that contains waste to the resource. Together
these RWQOs shape the goals for water quality management in the various catchments, and are
among the key determinants of the unfolding Catchment Management Strategy devel opment
processes. As a wide range of substances can impact on the quality of water, RWQOs that are
available have generally focused on the priority water quality concerns in the respective catchments.

The Department has devdoped a common basis from which to derive RWQOs through the
devd opment of the South African Water Quality Guiddines (SAWQGs) for different water user
groups (DWAF, 1996). These guiddines offer a platform towards developing target RWQOs for
water resources. Typicaly RWQOs have been set by defining ideal, acceptable, tolerable and
unacceptable concentrations of different water quality variables.

While the effort to develop RWQOs is recognised, and the achievements made thus far especially in
the Upper Vaal WMA is considered progressive, much of it has happened in isolation of the wider
WMA and the Vaal River System context. Thus while catchment obj ectives are being met those of the
Vaa River and cascading WMAs were found to be non compliant. In addition the deterioration of the
water resources in some catchments of the system as well as in certain reaches of the Vaal River
warranted an evaluation of RWQOs to determine their current applicability, appropriateness and
effectiveness in achieving the desired water quality.
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3.2 Status Quo of RWQOs

RWQOs for the Vaal River in the Upper Vaal WMA, Middle and Lower Vaal WMASs were available
for the study.

3.2.1 Upper Vaal WMA

RWQOs for the Vaal River Catchment were available for the Vaal River and its sub-catchmentsin the
Upper Vaal WMA. These RWQOs have been seat through a consultative process between the
Department’s Regional Office and the water users in the various sub-catchments of the Upper Vad
WMA. This process has been facilitated over recent years by the various forums in the WMA and
involved numerous workshops with all the relevant stakeholders in the respective catchments. The
objectives have been set based on user requirements, current water uses, existing water qudity at the
time, detection limits of water quality variables and achievability. The RWQOs have been adopted by
the users and have been applied in the management of the water quality in the Upper Vaa WMA for
sometime now. However the RWQOs that have been set for the Vaa River in the sub-catchment
downstream of the Vaa Barrage was done so between the Department’s Gauteng South Regiona
Office and the Free State Regiona Office water quality personne through an in-house process and
was not a consultative process as was for the setting of RWQOs for other sub-catchments.

The Upper Vaal WMA comprises 5 management sub-units for which RWQOs were set for the Vaal
River (see Figure 7). These were based on theriver sub-catchments and include the foll owing:
Sub-unit 1 and 2: Grootdraai Catchment
Sub-unit 3: Vaal Dam Catchment
Sub-unit 4: Vaa Barrage Catchment
Sub-unit 5: Downstream Vaal Barrage
RWQOs for the Upper Vaal sub- units are listed in the tables bel ow. While this study focusison

salinity and nutrient variables, alist of RWQOs for the Upper Vaa sub-catchments, which includes
other additional variables (e.g. biological) are contained in Appendix A.
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Tablel: RWQOs for the Vaal River in Grootdraai sub-catchment for Vaal origin (VS1,VS2

and VS 3)
Variable Units _ Acceptable | Tolerable _
Nitrate (mg/l) asN <0.05 0.05-0.25 | 0.25-0.5 >0.5
Ammonia | (mg/l) asN <0.02 0.02-0.5 0.5-1 >1
Sulphate (mg/l) <10 10-20 20-30 >30
Chloride (mg/l) <10 10-15 15-20 >20
EC (mS/m) <10 10-15 15-25 >25
97.5-
DS (mg/l) 65 65-97.5 162.5 >162.5
Phosphate | (mg/l) asP <0.05 0.05-0.08 0.08-1 >1

Dam (Point V$4)

Table2: RWQOs for the Vaal River in Grootdraai sub-catchment for upstream Grootdraai

Variable Units Acceptable | Tolerable _

Nitrate (mg/l) asN <0.05 0.05-0.25 | 0.25-0.5 >0.5
Ammonia | (mg/l) asN <0.02 0.02-0.5 051 >1

Sulphate (mg/l) <15 15-35 35-50 >50
Chloride (mg/l) <10 10-20 20-30 >30
EC (mS/m) <15 15-30 30-50 >50
TDS (mg/l) <97.5 97.5-195 195-325 >325
Phosphate | (mg/l) asP <0.05 0.05-0.25 | 0.25-0.5 >0.5




Report No.: P RSA C000/00/2305/3

September 2009 16
Table 3: RWQOsfor the Vaal River in Vaal Dam sub-catchment in the Upper Vaal WM A
Variable Units Acceptable | Tolerable h
Nitrate (mg/l) asN <0.1 0.1-0.2 0.2-0.3 >0.3
Ammonia | (mg/l) asN <0.2 0.2-0.5 0.5-1.0 >1
Sulphate (mg/l) <20 20-45 45-70 >70
Chloride (mg/l) <25 25-50 50-75 >75
EC (mS/m) <10 10-30 30-45 >45
TDS (mg/l) <65 65-195 195-293 >293
Phosphate | (mg/l) asP <0.05 0.05-0.25 | 0.25-0.5 >0.5
Table4: RWQOsfor the Vaal River in Vaal Barrage sub-catchment in the Upper Vaal WMA
Variable Units Acceptable | Tolerable k
Nitrate (mg/l) asN <0.5 0.5-3 3-6 >6
Ammonia | (mg/l)asN |  ------ <0.5 0.5-1.0 >1
Sulphate (mg/l) <20 20-100 100-200 >200
Chloride (mg/l) <5 5-50 50-75 >75
EC (mS/m) <18 18-30 30-70 >70
TDS (mg/l) <117 117-195 195-455 >455
Phosphate | (mg/l) asP |  ------ <0.03 0.03-0.05 >0.05

Table5: RWQOsfor the Vaal River in Downstream Vaal Barrage sub-catchment in the Upper

Vaal WMA
Variable Units Acceptable
Nitrate (mg/l) asN <6 6
Ammonia (mg/l) asN 0.015 0.1
Sulphate (mgll) 80 150
Chloride (mgll) 50 80
EC (mS/m) 30 61
TDS (mgll) 195 397
Phosphate (mg/l) asP <0.26 0.26
Note: No tolerable or unacceptable levels of RWQOs were set for the catchment downstream Vaal Barrage.
The decision taken was to set a management target based on a combination of most stringent user
requirements (ideal and acceptable), current status and a 20% improvement wher e necessary.
3.2.2 Middle and Lower Vaal WMAs

RWQOs for the Vaal River in the Middle and Lower WMAS had not been determined at the start of
this study. Thus it was necessary for the progress of the study that this process be initiated to ensure
that thereis benchmark against which water quality could be measured to identify where the i ssues of
water quality concern exist. As part of the status assessment task (task 2), RWQOs were thus set for
the Middle and L ower Vaal WMAS.

The process to s&t RWQOs for the Vaal River and its tributaries in the Middle and Lower Vaa WM A
involved a one day workshop with each of the responsible Departmental Regional Offices. The
respective workshops included the study team, the Department’s Regional Office staff and Head
Office personnd.
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The RWQOs that were set were based on the expert knowledge of the Department’s personnel
responsible for water resources management in the WMA, the expertise of Departmental Head Office
personnel, consideration of the water users in the catchment, the impacts being experienced and the
consideration of the upstream and receiving catchments. The RWQOs Modd deveoped by the
Directorate Water Resources Planning Systems of Department was used as the basis to set the
objectives. Only one set of RWQOs were set for the Vaal River in each WMA asit was agreed by the
respective participants that it was not necessary to define management sub-units as the nature of the
water users and uses were fairly uniformin each WMA.. In addition, the RWQOs that were set were at
this stage defined for an acceptable level of concentration only for the identified water quality
variables.

The RWQOs for the Middle and Lower Vaal WMA tributaries were set through the same process as
that described for the Vaal River main stem above. For the tributaries of the Middle Vaal WMA, the
95" percentile current status values were adopted as RWQOs and only acceptable levels of
concentration were defined for al the sub-catchments, except for the Schoonspruit/K oekemoerspruit
and Sand/Vet River Catchments. In the Lower Vaal the RWQOs for the Vaal River were adopted for
the Harts River (acceptable leve), and the RWQOs for the Modder Riet sub-catchment are awaited
from a current study that is nearing compl etion.

This exercise was an in-house Departmental process and was not meant to be consultative in terms of
inclusion of external stakeholders. The aim was establish a set of RWQOs that would serve as a
garting point. The RWQOs tha are eventuadly confirmed through this study will then have to be
taken back to stakeholders and water users to ensure buy-in and i mplementation.

The RWQOs for the Middle Vaal WMA and Lower Vaal WMA are induded in the tables below.
Whilethis study focusis on salinity and nutrient variables, alist of RWQOs for the Middle and Lower
Vaa WMAs, which indudes other additiona variables (e.g. biological) are contained in Appendix A.

Table6: RWQOsfor the Vaal River in the MiddleVaal WM A

Variable Units Acceptable
Nitrate (mg/l) asN 3
Ammonia (mg/l) asN 0.1
Sulphate (mgll) 250
Chloride (mgll) 100
EC (mS/m) 90
TDS (mg/) 630
Phosphate (mg/l) asP 0.03

Table 7. RWQOsfor the Vaal River in thelL ower Vaal WMA

Variable Units Acceptable
Nitrate (mg/l) asN 3

Ammonia (mg/l) asN 0.1
Sulphate (mgll) 250
Chloride (mgll) 100
EC (mS/m) 120
TDS (mg/l) 840
Phosphate (mg/l) asP 0.04
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3.2.3 Tributaries of the Vaal River

The RWQOs for the tributaries of the Vaal River arelisted in terms of 20 management sub-units over
the three WMAS (see Figure 8 ). The RWQOs for the various tributary management units of the Vaal
River arelisted in the tables below.
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Figure8: Tributary sub-catchments of the Vaal River System asthey relate to the management units for which RWQOs have been set
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Table8: RWQOsfor the Vaal Origin tributary catchment
Level 2: Sub-unit 1 - Vaal Origin Catchment

Variable Units Acceptable | Tolerable -
Nitrate (mg/l) asN <0.05 0.05-0.25 | 0.25-0.5 >0.5
Ammonia | (mg/l) asN <0.02 0.02-0.5 0.5-1 >1
Sulphate (mg/l) <10 10-20 20-30 >30
Chloride (mg/l) <10 10-15 15-20 >20
EC (mS/m) <10 10-15 15-25 >25
97.5-
DS (mg/l) 65 65975 | 1625 >162.5
Phosphate | (mg/l) asP <0.05 0.05-0.08 0.08-1 >1

Table9: RWQOsfor the Schulpspruit tributary catchment

L evel 2. Sub-unit 2 - Schulpspruit Catchment

Variable Units Acceptable | Tolerable
Nitrate (mg/l)yasN | <0.05| 0.05-0.25 | 0.25-0.5 >0.5
Ammonia [ (mg/l)asN | <0.02 | 0.02-0.5 0.5-1 >1
Sulphate (mgll) <10 10-20 20-30 >30
Chloride (mgll) <10 10-15 15-20 >20
EC (mS/m) <10 10-15 15-25 >25
97.5-
128 (mg/l) 65 65-97.5 162.5 >162.5
Phosphate | (mg/l)asP | <0.05| 0.05-0.08 0.08-1 >1

Table10: RWQOs for the Blesbokspruit tributary catchment (Grootdraai Dam catchment)
L evel 2: Sub-unit 3 - Blesbokspruit Catchment

Variable Units Acceptable | Tolerable
Nitrate (mg/l)asN | <0.05| 0.05-0.25 | 0.25-0.5 >0.5
Ammonia | (mg/l)asN | <0.02| 0.02-0.5 0.5-1 >1
Sulphate (mgll) <15 15-35 35-50 >50
Chloride (mgll) <25 25-50 50-70 >70
EC (mS/m) <15 15-30 30-50 >50
TDS (mg/l) 975 | 97.5-195 195-325 >325
Phosphate | (mg/l) asP | <0.05| 0.05-0.25 | 0.25-0.50 >0.50

Level 2: Sub-unit 4 - L eeuspruit Catchment

Table11l: RWQOsfor the L eeuspruit tributary catchment (Grootdraai Dam catchment)

Variable Units Acceptable | Tolerable _
Nitrate (mg/l)yasN | <0.05 | 0.05-0.25 | 0.25-0.5 >0.5
Ammonia [ (mg/l)asN | <0.02 | 0.02-0.5 0.5-1 >1
Sulphate (mgll) <15 15-35 35-50 >50
Chloride (mgll) <10 10-20 20-30 >30
EC (mS/m) <15 15-30 30-50 >50
TDS (mg/l) 975 | 97.5-195 195-325 >325
Phosphate | (mg/l) asP [ <0.05| 0.05-0.25 | 0.25-0.50 >0.50
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Table12: RWQOsfor theKlip River tributary catchment (Free State)
Level 2: Sub-unit 5 - Klip Catchment

Variable Units Acceptable | Tolerable _
Nitrate (mg/l)yasN | <0.1 0.1-0.2 0.2-0.3 >0.3
Ammonia | (mg/l)asN | <0.2 0.2-0.5 0.5-1.0 >1
Sulphate (mgll) <20 20-45 45-70 >70
Chloride (mgll) <25 25-50 50-75 >75
EC (mS/m) <10 10-30 30-45 >45
TDS (mg/l) <65 65-195 195-293 >293
Phosphate | (mg/l) asP | <0.05| 0.05-0.25 | 0.25-0.5 >0.5

Table 13: RWQOs for the Waterval River tributary catchment
Level 2: Sub-unit 6 - Waterval Catchment

Variable Units - Acceptable | Tolerable
Nitrate (mg/l) asN 0.5 25 10

Ammonia | (mg/l) asN | 0.025 0.3 0.8

Sulphate (mg/l) 60 100 200

Chloride (mg/l) 75 150 300
EC (mS/m) 40 90 370

TDS (mg/l) 260 585
Phosphate | (mg/l) asP | <0.005 0.025 0.25

Table 14: RWQOsfor the Wilge tributary catchment
Level 2. Sub-unit 7 - Wilge Catchment

Variable Units Acceptable | Tolerable ﬁ
Nitrate (mg/l) asN 0.1 0.1-0.2 0.2-0.3 >0.3
Ammonia | (mg/l)asN | <0.05| 0.05-0.10 0.1-0.2 >0.2
Sulphate (mgll) <5 5-10 10-15 >15
Chloride (mgll) <5 5-10 10-15 >15
EC (mS/m) <10 10-30 30-45 >45
TDS (mg/l) 65 65-195 195-292.5 >292.5
Phosphate [ (mg/l) asP | <0.05 | 0.050.15 0.15-0.3 >0.3

Table 15: RWQOs for the Blesbokspruit tributary catchment (Vaal Barrage Catchment)

L evel 2: Sub-unit 8 - Blesbokspruit Catchment

Variable Units Acceptable | Tolerable _
Nitrate | (mg/l)asN | <0.5 0.5-3.0 3.0-6.0 >6.0
Ammonia | (mg/l) asN | <0.1 0.1-1.5 1.5-5.0 >5.0
Sulphate (mg/l) <150 | 150-300 300-500 >500
Chloride (mg/l) 80 80-150 150-200 >200
EC (mS/m) <45 45-70 70-120 >120
TDS (mg/l) 292.5| 292.5-455 | 455-780 >780
Phosphate | (mg/l) asP | <0.2 0.2-0.4 0.4-0.6 >0.6
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Table16: RWQOsfor the Klip River tributary catchment (Gauteng)
Level 2: Sub-unit 9 - Klip River Catchment

Variable Units Acceptable | Tolerable _
Nitrate | (mg/l)asN | <2 2-4 4-7 >7.0
Ammonia | (mg/l) asN | <0.5 0.5-1.5 1.5-4.0 >4.0
Sulphate (mg/l) <200 | 200-350 300-500 >500
Chloride (mg/l) <50 50-75 75-100 >100
EC (mS/m) <80 80-100 100-150 >150
TDS (mg/l) <520 | 520-650 650-975 >975
Phosphate | (mg/l) asP | <0.2 0.2-0.5 0.5-1.0 >1.0

Tablel17: RWQOsfor the Taaibosspruit tributary catchment
Taaibosspruit

Variable Units - Acceptable | Tolerable _
Nitrate | (mg/l)asN | <0.5 0.5-3.0 3.0-6.0 >6.0
Ammonia | (mg/l) asN | <0.25| 0.25-0.50 | 0.50-1.0 >1.0
Sulphate (mg/l) <150 | 150-300 300-500 >500
Chloride (mgll) <50 50-60 60-75 >75
EC (mS/m) <42 42-60 60-70 >70
TDS (mg/l) <273 | 273-390 390-455 >455
Phosphate | (mg/l) asP | <0.2 0.2-0.4 0.4-0.6 >0.6

Table18: RWQOs for the L eeuspruit tributary catchment (Vaal Barrage catchment)

L esuspruit

Variable Units Acceptable | Tolerable _
Nitrate | (mg/l) asN | <0.5 0.5-3.0 3.0-6.0 >6.0
Ammonia | (mg/l) asN | <0.1 0.1-1.5 1.5-5.0 >5.0
Sulphate (mg/l) <150 150-300 300-500 >500
Chloride (mg/l) <80 80-150 150-200 >200
EC (mS/m) <45 45-70 70-120 >120
TDS (mg/l) <293 293-455 455-780 >780
Phosphate | (mg/l) asP | <0.2 0.2-0.4 0.4-0.6 >0.6

Table19: RWQOs for the Kromelmboogspr uit tributary catchment

Kromelmboogspruit

Variable Units Acceptable | Tolerable _
Nitrate | (mg/l)asN | <0.5 0.5-3.0 3.0-6.0 >6.0
Ammonia | (mg/l) asN <0.5 0.50-1.0 >1.0
Sulphate (mgll) <20 20-100 100-200 >200
Chloride (mgll) <5 5-50 50-75 >75
EC (mS/m) <18 18-30 30-70 >70
TDS (mg/l) <117 | 117-195 195-455 >455
Phosphate | (mg/l) asP <0.03 0.03-0.05 >0.05
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Table20: RWQOs for the Rietspruit tributary catchment
Level 2: Sub-unit 11 - Rietspruit Catchment

Variable Units |- Acceptable | Tolerable _
Nitrate | (mg/l)asN | <1.0 1.0-3.0 3.0-6.0 >6.0
Ammonia [ (mg/l) asN | <0.25 0.25-5.0 5.0-10.0 >10.0
Sulphate (mgll) <100 100-200 200-300 >300
Chloride (mgll) <50 50-100 100-150 >150
EC (mS/m) <30 30-70 70-100 >100
TDS (mg/l) <195 195-455 455-650 >650
Phosphate | (mg/l) asP | <0.25 | 0.25-0.50 | 0.50-1.0 >1.0

Table21: RWQOsfor the M ooi tributary catchment

Level 2: Sub-unit 12 - Mooi River Catchment

Variable Units RWQO

Nitrate (mg/l) as N 0.3
Ammonia (mg/l) as N 0.03
Sulphate (mgll) 75
Chloride (mgll) 36
EC (mS/m) 57

TDS (mgll) 370.5
Phosphate (mg/l) as P 0.4

Note: No levels of RWQOs were Mooi River catchment. The decision taken was to set a management target
based on a combination of most stringent user requirements (ideal and acceptable), current status and a 20%
improvement wher e necessary.

Table22: RWQOsfor the Schoonspr uit/K oekemoer spruit tributary catchment
L evel 2: Sub-unit 13 - Schoonspr uit/K oekemoer spruit Catchment

Variable Units - Acceptable | Tolerable _
Nitrate | (mg/l) asN <0.2 0.2-1.0 1-3 >3.0
Ammonia | (mg/l) asN <0.25 0.25-1.0 1.0-5.0 >5.0
Sulphate (mg/l) <100 100-200 200-400 >400
Chloride (mg/l) <50 50-100 100-150 >150
EC (mS/m) <31 31-62 62-92 >02
TDS (mg/l) <200 200-400 400-600 >600
Phosphate | (mg/l) asP <0.2 0.2-0.4 0.4-1.0 >1.0
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Table23: RWQOs for theMiddle Vaal WM A tributary catchments. Renoster/Vierfontein, Vals,
Makwassie, Sandspruit and Sand/Vet Catchments

Renoster/Vierfontein (1/2), Vals (3), Makwassie (4), Sandspr uit (5) and Sand/Vet (6)

Catchments

Variable | Units Acceptable Range

M anagement Unit 1 2 3 4 5 6

. mg/l) as

Nitrate ( %) 0.2-1.0 0.6 20 35 09

. mg/l) as

Ammonia ( %) 0.25-1.0 0.15 0.15 0.14 0.2 Awaiting
Sulphate (mgl) | 100200 | 40 120 | 38 60 | RWQOs
Chloride (mg/l) | 50-100 30 100 52 107 gggg‘/

EC (mS/m) 31-62 45 98 69 94

TDS (mg/l) 200-400 293 637 449 611
Phosphate (mgll) 0.2-0.4 0.2 1.0 0.1 0.4

Table24: RWQOs for the Lower Vaal WMA tributary catchments: Harts and M odder Riet
Harts (1) and Modder Riet (2) Catchments

Variable | Units Acceptable Range:
Management Unit 1 2
Nitrate (mg/l) as N 3
Ammonia (mg/l) as N 0.1
Sulphate (mgll) 250 Awaiting
Chioride (mg/l) Ty | RRes
from
EC (mS/m) 120 study
TDS (mg/l) 840
Phosphate (mg/l) 0.04

The RWQOs listed above for the purposes of this study, contain the water quality variables related to
sadlinity and nutrients. A list of RWQOs for the sub-catchment which includes other additional
variables (e.g. biological) is contained in Appendix A.

3.3 Record of Decisions with respect to RWQOs set

3.3.1 Vaal Main Stem

In terms of this task i.e. integration of RWQOs and the paralld task - the identification of
management options it was important to understand the rational e behind the setting of the RWQOs for

the Vaa River. Thisisdescribed below in Table 25.

Please take note: Therationales given in the table below were documented as provided by the DWAF
Regiona Office through the Record of Decisions noted during the RWQO devel opment processes.
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Table 25: Rationale for setting RWQOs at current leves (source DWAF Regional Offices, Rand

Water)

Catchment /WMA

Rationale/Record of Decision

Date Adopted

Grootdraai Catchment

Water quality should suit all user groups

75" percentileis not the ideal vaue

RWQOs must be reasonably strict

RWQOs are liable to amendment from time
to time

Ideal RWQOs are the ultimate goal

RWQOs based on in stream quality not
effluent discharge standards

28 May 2002

Vaal Dam Catchment

Background water quaity of Vaal Dam was
adopted as the ideal RWQO level. The other
RWQO levels were developed based on this
background water quality.

Could not confirm

Vaal Barrage Catchment

To safeguard domestic users who abstracted
directly from the resource.

The ability of the existing conventional water
trestment works to remove the identified
water quality variables to meet potable water
quality standards.

13 October 2001

Downstream Vaal Barrage

Based on current water quality status (most
conservative value), variables of concern and
most sensitive downstream water user
requirements (tol erant user requirement)

3 June 1998

Middle Vaal WM A

Based on current water quality status,
variables of concern and most sensitive
downstream water user requirements

1 February 2006

L ower Vaal WMA

Based on current water quality status,
variables of concern and most sensitive
downstream water user requirements

6 February 2006

3.3.2 Tributaries of the Vaal River

The rationale for the setting of the RWQOs for each of the Vaal River tributaries is described below

in Table 26.

Please take note: The rational es given in the table below were documented as provided by the DWAF
Regiona Office through the Record of Decisions noted during the RWQO devel opment processes.
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Table 26: Rationale for setting RWQOs at current leves (source DWAF Regional Offices, Rand
Water)

M anagement
Sub-Unit Sub-Catchment Area Rationale/Record of Decision Date Adopted
(Level 2)

1 Vaal Origin
- Water quality should suit all user groups

. 75" percentileis not the ideal value

- RWQOs must be reasonably strict

- RWQOs are liable to amendment from time 28 May 2002
totime

2 Schul pspruit

- Ideal RWQOs are the ultimate goal
3 Blesbokspruit - RWQOs based on in stream quality not
effluent discharge standards

4 Leeuspruit

- Water quality should suit all user groups

. 75" percentile is not the ideal value

- RWQOs must be reasonably strict

5 Klip River (Free State) . gvt\ilggs are lidble to amendment from time

- Ideal RWQOs are the ultimate goal

- RWQOs based on in stream quality not
effluent discharge standards

- Based on assessment classification system
6 Waterval (current status and SA WQG) —* fitness for
use’

19 October 2005

- Water quality should suit all user groups
. 75" percentileis not the ideal value
- RWQOs must be reasonably strict
7 Wil - RWQOs are lidble to amendment from time May 2004
ge .
totime
- Ideal RWQOs are the ultimate goal
- RWQOs based on in stream quality not
effluent discharge standards

. Current state 95" percentile val ues for WQ
variables identified were used as abasis

- Comparison was made to existing RWQOs
and VBCEC quiddines (Vaa Barrage
RWQOs). VBCEC guidelines were based
on the assumption that water should be fit

8 Blesbokspruit for recreational users as_v_vell_ as domestic 4 April 2003

use after some basic purification has been

implemented for water taken directly from
the river. Basic human needs and ecologi cal
guiddines could be used as a point of
departure.

- RWQOs were set at alevel to alow for
certain degree of impact

- Based on impact of WQ variable on the | December 1997

9 KlipRi
P RIvVer users and in-stream quality
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M anagement
Sub-Unit Sub-Catchment Area Rationale/Record of Decision Date Adopted
(Level 2)
- Vaal Barrage RWQOs were used as a
10 L eeuspruit/Taai boschspruit reference point . 30 April 2003
- Current water quality status was used as
basis
11 Rietspruit
- ldeal and acceptable water requirements for
the most sensitive users were used as the
basis (SA WQG Target water quality
ranges)
Based on the current status of water
quality at thetime
- 20% improvement on status over a five
period was used as RWQO when current
. status did not comply with the ideal or 1999
12 Mooi River
acceptable ranges (If 20% was better than
ideal or acceptable level for user
requirements, the ideal or acceptable level
was then used).
- If the current status was better than the
ideal or acceptablelevel, than current status
concentrations were adopted as RWQOs to
maintain  water quality and prevent
deterioration.
Based on SAWQG user reguirements,
13 Schoon/K oekemoer stakeholder and expert knowledge of | December 2001
catchment
14 Renoster/Vierfontein
15 vas Current state 95" tile water quality used as 1 Feb 2006
16 Makwassie RWQOs
17 Sandspruit
18 Sand/Vet Awaiting from RWQOs from RO 2006
19 Harts River Level 1 RWQOs for Vaa River adopted as 6 Feb 2006
RWQOs
20 Modder Riet St_udy report unavailable at completion of
thisreport
3.4 Alignment of Status Quo Resource Water Quality Objectives

34.1

Vaal Main Stem — Level 1 Points

It was determined that generally alignment between RWQOs existed with a few minor exceptions.
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However, while the alignment existed — the realism in terms of achieving some of the RWQOs from
a regulatory/management point of view and impact on water user (economic implications) was
identified as akey issue.

A balance between current status and catchment vision/classification of the water resource was absent
which resulted in the lack of direction in terms of what the final level of RWQOs were set at.
However this was to be addressed to some degree through this task .

An evaluation of the alignment of the RWQOs currently set for the Vaal main stem in the three Vaa
WMASs is depicted in the figures be ow.

Alignment of RWQOs for the Vaal River are depicted for the three WMASs as foll ows:

Upper Vaal WMA as a sub-unit;
Middle Vaa WMA as a sub-unit; and

Lower Vaal WMA as a sub-unit.

Lower Vag
Sub-unit
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UPPER VAAL WMA AS A SUB-UNIT: ALIGNMENT OF RWQOs OF MANAGEMENT UNITS

Variable Units _ Acceptable Tolerable
Variable Units _ Acceptable | Tolerable Nitrate (mg/l) <0.05 0.05-0.25 0.25-0.5
Nitrate (mgl/l) <0.5 0.5-3 3-6 Ammonia (mg/l) as N <0.02 0.02-0.5 0.5-1
Ammonia | (mg/)asN | <0.5 0.5-1.0 Sulphate (mg/l) <10 10-20 20-30
Sulphate (mgll) <20 20-100 100-200 Chloride (mg/l) <10 10-15 15-20
d Chloride (mg/)) <5 =y 50-75 EC (mS/m) <10 10-15 15-25
3 EC (mS/m) 18 f 1530 ND 3070 TDS (mgfl) 65 65 -97.5 97.5-162.5
DS (mg/l) <117 17-19 195-455 Phosphate (mg/l) as P <0.05 0.05-0.08 0.08-1
Dle 03 Phosphate } (mg/l)asP |  -——-- <0.0: 0.03-0.05 2
pBarrage 5 aal Barrage e E i $
Ifour g S i
Vv O = & S2|
59 Parve 7 2 ootdraa
)
Variable Units Acceptable e VAAL VSS VsS4 4 &in by
Nitrate (mgl/l) <6 6
Ammonia | (mg/l) as N 0.015 (Q,Q VS8 i 4
Sulphate (mgl/l) 80 150
Ch:gde (r(:S%/rE) 28 ’? P aal Da Variable Units _ Acceptable | Tolerable
p— (malh) 195 H Nitrate (mgll) <0.1 0.1-0.2 0.2-0.3
Phosphate | (mg/l) as P <0.26 0.26 Ammonia | (mg/l) as N <0.2 0.2-0.5 0.5-1.0
Sulphate (mgll) <20 20-45 45-70
Chloride (mgll) <25 25-50 50-75
Variable Units Acceptable | Tolerable TEDCS (r:;z;;) :ég 6150_'1?;05 122::23
Nitrate (mgl/l) <0.1 0.1-0.2 0.2-0.3
- Phosphate | (mg/l) as P <0.05 0.05-0.25 0.25-0.5
Ammonia | (mg/l) as N <0.2 0.2-0.5 0.5-1.0
Sulphate (mgl/l) <20 20-45 45-70
Chloride (mgl/l) <25 25-50 50-75
EC (mS/m) <10 10-30 3045 | < ?
TDS (mall) <65 65-195 195-293 :
Phosphate | (mg/l) as P 0.05-0.25 0.25-0.5 These objectives are ringed to

As you progress downstream RWQOs

become less stringent (with 2 exceptions)

highlight their applicability in
terms of the current realities that
exist in the Vaal Barrage and
downstream.
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MIDDLE VAAL WMA AS A SUB-UNIT: ALIGNMENT OF RWOQOs WITH UPPER VAAL
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Variable Units Acceptable 1 Sulphate (mg/l) 80 150
Nitrate (mg/l) 3 1 " Chloride (mgl/l) 50
Ammonia | (mg/l) as N 0.1 9 EC (mS/m) 30 {61 i
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LOWER VAAL WMA AS A SUB-UNIT: ALIGNMENT OF RWQOs WITH MIDDLE VAAL

RWQOS alignhed
AllC 0 ome N
_ _ degree of TD A
Variable Units Acceptable
Nitrate (mg/l) 3 0
e || el es K o1 = Variable Units Acceptable
Sulphate (mg/l) 250 Nitrate (mgll) 3
Chloride (mgl/l) 100 Ammonia | (mg/l)as N 0.1
EC (mS/m) 120 1 Sulphate (mgfl) 250
TDS (mg/l) 840 29 Chloride (mg/l) 100
Phosphate | (mg/l) as P 0.04 Q EC (mS/m) 90
' Q¥ TDS (mg/l) 630
Phosphate | (mg/l) as P 0.03
O
loembaf
OWER VAAL VS18| ODple s O OTNE
C s10] 1= 0f0 0
Vs17
2 Vaslharts
wni all a 010 0
ore
218 VS1E
)
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3.4.2 RWQOs of tributaries — alignment with Vaal main stem RWQOs

Generally it was found that thereis afair degree of alignment between Level 1 and Level 2 RWQOs.
However:
Upper Vaal WMA

0 Lack of aignment of RWQOs in the sub-catchments of the Vaal Barrage was identified as a
issuethat needed addressing.

0 TheWaterval Catchment RWQOs were found to be not digned to Vaal Dam RWQOs.

MiddleVaal WMA
0 RWQOs of specific variabl es were identified as an issuein terms of alignment (e.g. ammonia

and phosphate)

o RWQOs set for many of the tributary catchments were 95" %tile val ues. The effectiveness of
balancing use with protection and needs of users was identified as a issue that required
consideration interms of using the 95" percentile val ue as the RWQO.

Lower Vaal WMA

0 RWQOswere found to be aligned between tributary and Vaal main stem.

An evauation of the alignment of the RWQOs currently set for the tributaries with the RWQOs of the
Vaa main stem is depicted in the figures bel ow.

RWQOs for thetributaries of the Vaal River are depicted in terms of 20 management units.
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: Schulpspruit Catchment

: Vaal Origin Catchment

: Bleshokspruit Catchment

: Leeuspruit Catchment

: Klip River Catchment

: Waterval Catchment

: Wilge River Catchment

: Bleshokspruit Catchment

: Klip River Catchment

: Leeu/Taai/Kromelmboog Catchment

11: Rietspruit Catchment
12: Mooi River Catchment

© 0 g o b W NR

=
o

; BLOEMHOF
%\vn %%'

‘3
)/UPLER VAAL

Il EVAAI

Variable | Units Acceptable Range: RWQOs Level 2 (alignment to Level 1)
qul; Lev B Level 1: Level 1: LeH
Management Unit 12 |powhstream| 11 103 10.2 10.1 9 8 Vaal 7 6 5 - 4 3 Grootdraai 2 1 e
Vaal Dam Vaal origin
Barrage Barrage Dam
Nitrate (mall) 0.7 6 0.15050] 0530 | 0530 | 0530 |C 24 J| 0530 | 0530 | 0.0:02 | (259 | 01:02 | 0102][005.0.25]0.05025] 0050.25 | 0.050.25 | 0.05-0.25 | 0.05-0.25
Ammonia J(mg/) as N|  0.07 01 J02505]| <05 |C0.1-15)] 025050515 0.11. <05 |0.05010] 03 0205 | 02-05 | 00205 | 002-05| 002-05 | 00205 | 00205 | 0.02-05
Sulphate | (mgfl) 140 150 - - 50-300 4 150-3008 200-350% 150-300)] 20-100 | 5-10 100 20-45 20-45 1535 | 1535 15-35 10-20 10-20 10-20
Chloride (mgll) 50 80 80-150 ¥ 50-60 3. 50-75 I 80-15 5-50 510 | (150 )| 2550 25-50 1020 | (25-50) 10-20 10-15 10-15 10-15
EC (mS/im) 68 61 70-120 X 42-60 §_80-100 8 4570 )| 18-30 | 1030 | C 9 )| 10-30 1030 J| 1530 | 1530 15-30 10-15 10-15 10-15
DS (mgll) 442 397 455-780 % 273-3908, 520-650% 293-455)] 117-195 | 65-195 | € 585) | 65195 | 65-195 || 98-195 | 98-195 98-195 65-98 65-98 65-98
Phosphate |(mg/l) as P 0.2.0.4 ) 0.2-0.4% 0.2-05 ] 0.2-04) <003 |0.05015] 0025 |0.05-0.25] 0.05-0.25]0.05-0.25 [ 0.05-0.25| 0.05-0.25 | 0.05-0.08] 0.05-0.08 | 0.05-0.08
DO TEE OnLe; & i
Weir
&0 30 0 60 120 180 240
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13:
14:
15:
16:

17:
18:

Schoon/Koek Catchment

Renoster/Vierfontein Catchment

Vals River Catchment

Makwassie River Catchment

Sandspruit Catchment

Sand/Vet Catchment

Variable | Units Acceptable Range: RWQOs Level 2 (alignment to Level 1)
: Level 1:
Management Unit 18 17 16 15 14 13 Level 1 | Downstream
Barrage
Nitrate (mg/l) 0.9 E 3.5 ; 2.0 0.6 -1.0 3 (@ )
Ammonia | (mgi) asN| Awaiting [ 02 D] €Co0.14 Gm 0.1 0.1
Sulphate | (mg/l) final 60 £ 120 40 | 100200 | 250 150
Chloride (mg/l) R\QIO?T?S 107 52 30 50-100 | 100 80
EC msim) | current 94 69 45 31-62 90 61
TDS (mgll) study 611 449 200-400 630 397
Phosphate | (mg/l) as P 0.4 0.1 Co.204) 003 | C 0.26)
95th9stile values used as
R S S— RWQ Os

UPPER VAAL
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4 INTEGRATION/REVISION OF RWQOS
4.1 Point of Departure

It is a given that it is impossible to meet the ideal water quality requirements in the Vaa River
System as huge impacts from land devd opments, the extensive use of the resources and high
regulation of the system already exists. Thus while objectives currently set are a levels which are
achievable through sound management practices, in many instances the results of the status
assessment task indicate that the RWQOs must be revised and integrated on aWMA and in a system
context to enable the Vaa River to be managed sustainably and to cater for downstream users and
uses. Thus while the emphasis is on improving water quality over time, the current situation may
warrant on one hand that acceptable levels of impact are assimilated to maintain current water
quality. However in other instances improvement of water quality is the only option, but this comes
a a cost which ill needs to be interrogated. Both situations have economic implications —
maintenance of current status (relaxation of RWQOs in some cases), would mean the downstream
user would bear the cost, and improvement of current status (stricter RWQOs) would mean the
discharger /polluter would bear the cost. Thus the RWQOs defined would have to ensure a balance of
the needs of users and uses, and be a reflection of the redlities that exist in such a regulated and
impacted system.

4.2 Process Followed

Based on the current water quality status of the system, the assessment of the situation with regard to
the water users and various uses and the consideration of all variables, an attempt has been made to
integrate, align and revise the RWQOs of the Vad River main stem and its tributaries.

The process followed to arrive at a proposed set of integrated RWQOs for the Vaa River System
included the following:

421 Desk Top Assessment

As the first attempt, an assessment of al the existing RWQOs for the water resources in the
catchment was undertaken by the study team. Based on their current understanding of the system and
the results of the status assessment and salinity balance the study team at a desktop leve identified
proposed changes to the existing RWQOs. This exercise was aimed at identifying the key issues and
focus areas that required attention. This analysis provided the basis for the iterations that followed.
Theresults of this first order assessment are presented in Appendix B.

The proposed changes to RWQOs as they currently existed per sub-catchment for the Level 1 and 2
points in the Vaa River system and the reasoning behind these are indicated in the tables in
Appendix B. The acceptable range RWQO was used as the “reference’” as in most instances the
acceptable level RWQO was used as the management target for the catchment. The suggested
concentrations given in the tables were based on data available (past 10 years), field observations,
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professiona expertise and knowledge, gut feeling, and literature.  These recommended
changes/proposals were the presented to DWAF for discussion.

4.2.2 Workshops

Following on from the draft discussion document, two workshops were held with key stakeholdersin
the Department to confirm a set of proposed RWQOs for the Vaal River System. The DWAF
stakeholders that participated included representatives from the DWAF National Office (various
Directorates) and Regional Offices (Gauteng, Free State and Northern Cape). The first integration of
RWQOs workshop was hdd on 12 October 2007 in Pretoria, at which the approach was confirmed,
and set of RWQOs were proposed. These RWQOs were then modeled using the WRPM to
determine what was achievable and possible based on the current operation and restraints in the
system. A second workshop was then held on 1 November 2007 to present the outcome of these
modelling runs, and to confirm a proposed set of integrated RWQOs for the Vaal River and its
tributaries.

4.3 Record of Decisions

The results/ record of decisions of the workshops regarding the approach and process followed and
the integrated RWQOs proposed are discussed below.

4.3.1 Approach and process

The approach to the process followed was agreed upon by al stakeholders present. The key
components of the approach were identified key drivers and redlity check factors that were
considered integral to the process. These components as listed below with the identified criteria for

each:

Reality check factors:
The factors identified that the RWQOs were based on/tested agai nst incl uded:

Bottom up approach

Defined River Reaches

Vision for the Vaal River

Selected Water Quality Variables

Single management obj ective

Principles for setting the Levd 2 RWQOs
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Key Drivers:

The RWQOs in addition to being guided by the reality check factors were aso dependent on key
drivers for theriver reaches of the system. These included:

Water User requirements
Protection leve
Status quo

The criteria (reality check factors), decisions taken and considerations regarding the approach and
process followed are presented below in Table 27.

4.3.2 The integrated RWQOs proposed

Based on the criteria (reality check factors) defined and considerations identified, as well as the key
drivers per river reach, RWQOs for the sdected water quality variables were then set. A set of
integrated RWQOs for total dissolved salts (TDS), phosphate, and E.coli (microbiological) were
defined for the Vaal River (main stem) for each of the 14 river reaches identified (T able 28).

The proposed RWQOs are presented in Table 29, Table 30 and Table 31. Based on the model runs
that were undertaken RWQOs for TDS for the mgjor tributaries of the Vaa River were also defined
and these are presented in Table 29.

These RWQOs are the set of integrated/revised RWQOs being presented as part of this study. While
these RWQOs are considered what is most appropriate and achievable at present the fina RWQOs
will be confirmed in the strategy report which is to integrate the reconciliation and water quality
management options whil e also taking account of the economic i mplications.
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Table 27: Approach followed in integration/setting of RWQOsfor the Vaal River

CRITERIA

DECISION

CONSIDERATION

BOTTOM UP

Bottom up approach - Start at Douglas Barrage
and move up the system

Need to test impact —“sea” — bottom up on Orange River

Top-down and Bottom up - both have some implications for
drivers and users

RIVER REACHES

14 River Reaches were agreed upon for setting
of RWQOs (see Figure 9 and Table 28)

Reserve needs to be taken account of
Need to consider management approach
Criteriato apply:
- Water user profiles
- Ecoregions
- Hydrodynamics— tributaries entering
- Discontinuity e.g. discharges
Middle Vaa
- 1 reach for Schoon / Koekemoerspruit area is sufficient.
Management will dictate/ direct outcomes.
Lethabo weir — accepted as end of Vaal Dam Reach

VISION

Three catchment areas defined:
- Upstream Grootdraai Dam
- Downstream Grootdraai Dam to Vaal
Dam
- Below Vaal Dam to Douglas Barrage

Two definitions to agree on vision
- Uses— Heavily used catchment areas
- State of catchment no use: Background WQ

Need to consider economics and social i ssues and impacts
Reality check must be done with Reserve process and links must
be made with ecological water requirements

Ecological scenarios should also consider water quality needs and
issues that prevail in the catchment

Collective for visions need to be derived
Qualitative statement for protection required
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CRITERIA

DECISION

CONSIDERATION

Visions(Main Stem)
0 Upstream Grootdraai
- Good date — keep as is —
ecol ogically functioning
- Not highly modified

Upstream Vaal Dam to Grootdraai
Dam
- Highly modified area
- Maintain at a C category ecologically
- Preserve Wilge River
o Consider trade offs if
deterioration observed
0 Moderately impacted river

Below Vaal Dam to Douglas Barrage
- Workhorse  catchment  that s
overworked
- Haveto improve current state
- Need to ensure an acceptable state
that is sustainable
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CRITERIA

DECISION

CONSIDERATION

OBJECTIVE (RWQOs)

Set at level that should not be exceeded
95" tile management obj ective set
Set maximum limit

Range/ or single number may be sat

WATER QUALITY
VARIABLES

TDS

TP

TN

E. coli (Microbiological)

TDS: Indicator of issue
Salinity management isrequired
Sulphate (most and problematic). Causes:
- Corrosion
- Diarrhoea (hedth impact)
Sulphate sdts— impact on the aguatic ecosystem (some are toxic)

Ask sulphate question along each reach — to determine if
RWQO isnheeded

NUTRIENTS
- TP-asPO,
TN —asN/NO3
Immediate objective for Phosphate can be set

Long term management option for total phosphorus and total
nitrogen must be available.

MICROBIOLOGICAL
Indicator organism selected — E.coli

Current problem being faced relates to analysis — issues related to
accuracy of analysis
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Figure9: River reaches defined for the Vaal River main stem
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Table 28: River reachesidentified for the Vaal River main stem

Reach no Reach

(map) (Bottom up)
1 Vaa River downstream Harts River confluenceto Douglas Barrage
2 Vad river d/s Bloemhof Dam and w/s Harts confluence
3 M akwassi espruit to Bloemhof Dam
4 Vaa River d/s Vs confluence to Sandspruit confluence
5 Vaa River d/'s Mooi confluenceto Vas River confluence
6 Vaal River d/s Vaa Barrage u/'s Mooi confluence
7 Vaa River dis Lethabo weir to Vaa Barrage
8 Vaal Damto L ethabo weir
9 Vaa River Downstream Waterval Confluenceto inflow Vaal Dam
10 D/S Grootdraai Dam to w's Waterval confluence
11 Vaal River d/s Blesbokspruit to Grootdraai Dam
12 Vaal River d/s Rietspruit u/s Blesbokspruit
13 Vaal River u/s and d/s of Rietspruit
14 Vaa River u/sKlein Vad to origin of Vaa River
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Table 29: Proposed RWQOsfor TDSfor the Vaal River main for each river reach defined and for the major tributaries
VAAL RIVER SYSTEM: LEVEL 1 POINTS: RWQOS FOR TDS

SOUTH AFRICAN WATER QUALITY GUIDELINES PROTECTION RWQO (@1 3 TDS RWQO: Tributaries
NO REACH WATER USERS (TEACHA OUTPUT - CURRENT. SV (i RWQO SET November 2007) based on RESULTS OF MODEL RE (January 2008) based on model
. %tile value) (12th October 2007) RUNS (December 2007)
TWQR (*1) A (*2) T (*3) U (*4) Preliminary lon EcoSpecs) model runs runs
Vaal River downstream Harts Irrigation# 260 585 1755 3510 1198 ma/l
1 River confluence to Douglas Domestic 450 1000 2400 3400 " s1910 vs20) (average 961 mg/l 600 mg/l 600 mgll 800 mg/l 1500 mg/l
Barrage Recreation No guideline prescribed
PRI
. 2 17 1
,  |vaalriverdls Bloemhof Dam and Taaton = e = o 574 mg/ 601 mg/l (average) 600mg/! 600mg/l 700 mg/l no tributar
u/s Harts confluence DomesFlc 450 1000 2400 3400 (average VS16, VS17 & VS18) 9 9 9 9 9 y
Recreation No guideline prescribed
- - m—
3 |Makwassiespruitto Bloemhof Irrigation 260 | ss | 155 | 3510 1167 mg/l 807 mgll 600 mg/l 600 mg/l 700 mg/l Vet River: 660 mg/l
Dam Recreation No guideline prescribed
PRI
. 2 17 1
Vaal River d/s Vals confluence to Irrlgatlor) 80 285 25 3510 L
4 Sandspruit confluence Domestic 450 1000 2400 3400 1167 mg/l 807 mg/l 450 mg/l 600 mg/| 750 mg/l Vals River: 700 mg/Il
Recreation No guideline prescribed
. PP
260 585 1755 3510
Imgatlor.] Schoonspruit: 800mg/I
5 Vaal River d/s Mooi confluence to DomesFIC '459 - 1000 2400 3400 1526 mg/l 673 mall 450mall 600mall 600 majl Koekemoerspruit: 800mg/l
Vals River confluence Recreation No guideline prescribed (average VS 9, VS10, VS12) 9 9 9 9 Renoster: 200mgl/l Mooi:
450mg/I
Industry (*category) 100 200 450 1600
Irrigation” 260 585 1755 3510 '
i Domestic 450 1000 2400 3400 To be determined  (Need
6 \l\jlé(ljé(ljliilgr?frll?(/;::/:al Barrage u/s 845 mg/l 647 mg/l 600mg/l to model to reach 600mg/l in 600 mg/I no tributary
Recreation No guideline prescribed Middle Vaal River)
Irrigation 260 585 1755 3510 in: ik :
; f J - To be determined To be determined  (Need K“p_ 600 rT]g/I, sui .erbo?
Vaal River d/s Lethabo weir to Domestic 450 1000 2400 3400 ; ; . 650mg/l; Leeu: 455mg/l; Taai: 390
7 vaal B - N ol od 845 mg/l 647 mg/l (Driven by blending to model to reach 600mg/l in 600 mg/I mg/l: Rietspruit: 550 mg/l:
aal Barrage Recreation o guideline prescribe: option to 300mg/) Middle Vaal River) K ' Imb . 195 /I’
Industry (*category) 100 200 450 1600 romeimboog: mg
Irrigation” 260 585 1755 3510
. i 450 1000 2400 3400
8 Vaal Dam to Lethabo weir RDomest_tlc No guideli ibed 245 mgll 198 mg/l 180mg/l 125mgf! 125 mgl Wilge River: 110 mg/l
ecreation 0 guigeIne prescrve 9 9 (Sulphate 30mg/l) (Sulphate 30mg/l) 9 9 ’ 9
Industry (*category) 100 200 450 1600
Power Generation 175
Irrigation” 260 585 1755 3510 200mg/1? (To
9 Vaal River Downstream Waterval Domestic 450 1000 2400 3400 200 mg/l 413 mg/l 200mg/l be confirmed. Model needs 250 mg/l 450 mgl
Confluence to inflow Vaal Dam . o . to be rerun for Waterval
Recreation No guideline prescribed River)
) Irrigation” 260 585 1755 3510
10 \?\;:t;:/(;??g:zhzs?eto uls Domestic 450 1000 2400 3400 264 mgl/l 200 mg/l 200mg/l 195 mg/l 200 mg/l Klip River: 195 mg/|
Recreation No guideline prescribed
Irrigation” 260 585 1755 3510
Vaal River d/s Blesbokspruit to Domestic 450 1000 2400 3400 180mg/I 180mg/l (Sulphate| Leeuspruit: 400 mg/I
11 . 264 mg/l 256 mg/l 180 mg/l .
Grootdraai Dam Recreation No guideline prescribed (Sulphate 30mg/l) 30mg/l) Blesbhokspruit: 400 mg/l
Industry (*category) 100 200 450 1600
. . . . . #
12 |Vaal River dis Rietspruit ufs Irrigation 260 585 1755 3510 100 lttle data (< 60) 313 mg/l 150mg/t 150mg/! (Sulphate 150 mg/I no tributary
Blesbokspruit Recreation No guideline prescribed (Sulphate 30mg/l) 30mg/l)
Vaal River u/s and d/s of Irrigation” 260 | | | . 150mg/l 150mg/l (Sulphate . .
13 . . - too little data (< 60 144 mg/l 150 mg/l Rietspruit: 100 mg/I
Rietspruit Recreation No guideline prescribed (< 60) 9 (Sulphate 30mg/1) 30mg/l) 9 P 9
- - #
. . L 260 585 1755 3510 .
14 Vaal River u/s Klein Vaal to origin '”'Qatfo;‘ I 100 lttle data (< 60) 150 mg/l (average) 150mg/I 100mg/I (Sulphate 100 mall Klein Vaal: 100 mg/l
of Vaal River Domestic (informal) 450 1000 2400 3400 oo little data o/l (average (Sulphate 30mg/l) 30mg/l) 9 Witpuntspruit: 100 mg/!
Recreation No guideline prescribed

u/s = upstream
d/s = downstream
Irrigation” - TDS values fo crop yield
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Table 30: Proposed RWQOs for phosphate for the identified reachesin the Vaal River main stem
VRFAAL RIVER SYSTEM RWQO for Phosphate (PO,-P)

GUIDELINES FOR TROPHIC STATUS OF VAAL RIVER
NO REACH WATER USERS WATERS (ug/l) RWQO SET
Oligotrophic Mesotrophic Eutrophic Hypertrophic
1-3 \S?)il Fla(’;\;eé,arBrI;)e(renhof Dam to . . . 30 ug/l
9 9 Irrigation, domestic,
recreation, industry, <10 10 - 50 50 -150 > 150
Vaal River d/s Mooi confluence to aquatic ecosystem
4-5 i 100 ug/l
Sandspruit confluence
6-7 \'\ﬁ)aolizl(\)/r?fr“(jjésné_gthabo weir to u/s 150 ug/l
Irrigation, domestic,
recreation, industry, <10 10 - 50 50 -150 > 150
Vaal River, Vaal Dam to aquatic ecosystem
8-14 50 ugl/l
headwaters

Table 31: Proposed RWQOsfor E.coli for al reachesin the Vaal river (main stem)

VAAL RIVER SYSTEM RWQOs FOR Escherichia coli (Microbiological)

SOUTH AFRICAN WATER QUALITY GUIDELINES
NO REACH WATER USERS RWQO SET
TWQR A T U
1-14 | All reaches in Vaal River System Recreation - Full contact 0-130 130 - 200 200 - 400 > 400 < 300 (counts/100ml)
(counts per 100ml)
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4.4

4.4,

General Considerations/Conclusions on the RWQOs
1 Salinity (Total Dissolved Salts)

The current RWQOs for salinity are appropriate in some catchments while in others requires
revision (which would mean either relaxation or more stringent RWQOs). Consideration was
given to the protection of the system, the users (abstractors), and the uses (discharges).

Relaxation is only proposed to maintain current water quality status where current RWQOs
gopear to be unredlistic a this stage, and where it is beieved that assimilative capacity does
exist.

More stringent objectives are generaly proposed where reaches are under threat or where the use
of the resource is impeded due to current quality (especialy in the case of downstream of the
Vaa Barrage).

RWQOs for TDS were also weighed against the dilution capacity that exists in terms of the
current stringent regulation of the system that occurs.

RWQOs set are a levels which are achievabl e through sound management practices, and will
require investment and commitment from the Department and stakehol ders.

The suggested RWQOs concentrations are based on data available (past 10 years), catchment
assessments and observations, modelling, professonal knowledge and experience and gut
feeling.

The following summary can be made regarding TDS RWQOs for the Vaal River System:

Grootdraai Dam Catchment

TDS concentrations are generally acceptable. RWQOs can be maintai ned however this requires a
concerted effort in terms of stricter source management in tributary catchments.

The upstream RWQOs (upper part of Grootdraai) must be maintained to ensure current good
quality of the Upper reaches of the Vaa River

RWQOs need to be set based on water quality required for transfers.

Some tributaries (Witpuntspruit, Leeuspruit and Blesbokspruit) are problematic requiring some
changeto existing RWQOs.

Frankfort

Current RWQOs can be maintained.

RWQOs are aligned with Vaal Dam RWQOs.

DV
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Transfer of water from Katse Dam will ensure compliance to RWQOs as it continuoudy
provides dilution capacity.

Thereis however aneed to protect the quality of Katse Dam water by managing local impacts.
Vaal Dam
Vaa Dam meets RWQO of 10 to 30 mS/m. Water users are adequately satisfied at this stage.

Lesotho (Katse Dam) provides dilution water which dilutes any impacts from the upper parts of
the catchment.

The Watervd tributary is an impacting tributary and stricter RWQOs are proposed.

VS6 point into Vaal Dam on Vaa River does not meet RWQO. The RWQO at this point is
digned to RWQO of Vaa Dam, however at a current quality (95" percentile) of 52 mS/m it is
non-compliant. This reach of Vaa River from the confluence of Waterval river to Vaal Dam is
of relatively poor water qudity. While the impact of the Waterva River is diluted in Vaa Dam
needs of the water usersin this part of the catchment have to be considered (drinking, irrigation,
Grootvlei Power station). The recommissioning of the Grootvle Power Station is a future user to
be considered if the water supply sourceisto betheVaa River inthis reach.

Vaal Barrage
Upstream Lethabo weir the current RWQO can be maintai ned
Downstream of Lethabo wer: Economic eva uation of two proposed RWQOs of 450 mg/L and
600 mg/L is underway as part of the evauation of the management options. Practical
achievement and cost to achieve are considerations.

Based on above RWQOs for the tributaries will haveto be evaluated.

The proposed range of RWQOs in for the Vaal Barrage caichment needs to meet the water
quality requirements of the usersin the Middle Vaal WMA and Lower Vaal WMA.

Middle and Lower Vaal

Consideration of achieving 500 mg/L to 600 mg/L RWQO to meet the drinking water quality
treatment requirements of the Water Boards is a key consideration.

Thiswill aso require afocus on source reduction within Middle and Lower Vaal WMAS.

The RWQOs in these WMASs are however highly dependent on upstream RWQOs set at Vaal
Barrage.
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4.4.2 Nutrients

The nutrient concentration ranges (Nitrogen and Phosphate) for most existing RWQOs were found to
be unacceptable high and would not protect the river environment against eutrophication, excessive
algal growth and associated problems. The current status of the Vaal River reflects clearly reflects
this situation.

The Vaa River system is dso under huge stress because of an excess sewage (purified and raw)
entering the aquati c ecosystem.

Limiting nutrient:

It is generally recognised that an increase in nutrient loading is a prerequisite of increased
eutrophication in rivers. In genera, the nutrient elements limiting the primary production in
freshwater is phosphorus (mainly phosphate) while that in the marine environment is nitrogen
(mainly nitrate).

However, the current consensus in Australia is that both, nitrogen and phosphorus, rather than just
one supposedly limiting nutrient, need to be considered when devel oping management strategies to
reduce nutrient inputs to waters (Davis & Koop, 2006).

Nevertheless, phosphorus is the major nutrient controlling the occurrence of water blooms of
cyanobacteria in many regions of the world (WHO, 1999). Thus, the TP concentrations in the
aquatic system are usually strongly associated with trophic level and cyanobacteria (blue-green
algae) increase with an increase in TP concentration.

In the Vaa River, the phosphate concentrations were generally high (mean >100 pg/t) and show an
increasing trend during the past ten years. The annual chlorophyll-a concentration was positively
corrd ated with phosphorus. Consequently, the high concentrations of P (mostly as phosphate) in the
Vaa River, promotes the excessive growth of algae.

Dissolved orthophosphate is evidently the major source of phosphorus for phytoplankton. Phosphate
loading of natural waters occurs mainly through the introduction of man-made detergents, fertilisers,

and sewage.

How much is too much?

The maost common symptom of eutrophication is excessive algal growth, thus excess amounts of
nutrients have been linked to algal blooms — usualy defined as conditions with chlorophyll-a levels
>50 pg/t. During 2005 the average chl-ain the Vaal Barrage was 62 pg/(.

It is generally accepted that chl-a concentrations persistently in excess of 30 pg/€, pose problems for
the treatment of raw potable water. An annual average chl-a concentration of 30 pg/t is aso
considered to be hypertrophic (unacceptabl €).
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Usudly it is the peaks of algal development (the blooms) that cause the management problems in
most rivers and reservoirs. The maximum chi-a in the Vaal Barrage was 232 pg/t. In severdy
enriched (eutrophic to hypertrophic) systems the problem worsens in that the duration of the blooms
is extended.

It was established in the Vaa Barrage that the maximum chl-a concentration during a specific annual
cycle was related statistically significantly to the mean chl-a of the same year. The importance of
this relationship liesin the fact that it might allow the prediction of extreme nuisance conditions that
could be expected with increased mean annual chlorophyll-a concentrations in the Vaal River.

Vaal River system — Status Quo:

Water quality data collected during the past ten years in the middle Vaa River, indicated the flow in
the river has decreased, the total dissolved salts, alkalinity and phosphates have i ncreased, however,
the nitrate concentrations showed an decreasing trend.

The upper Vad River, i.e. from the origin to the Grootdraai Dam, isin a fairly good condition with
slight modification from natural conditions. Based on the mean annua chlorophyll-a concentration,
Grootdraai Dam (mean, 9.7 pg/t) can be dassified as oligo-mesotrophic.

Inthe Vaal River (main stream), the annual average phosphate (PO,-P) concentrations were high and
ranged between 29 and 317 pg/t (mean, 112 pg/t). In addition, the PO4-P concentration in the Vaal
River has increased significantly during the last ten years. Asaresult of excessive nutrient |oading,
growth of a gae progresses exponentially.

However, the Middle Vaa River has been cdlassified as hypertrophic (nutrient over-enriched). The
average chlorophyll-a concentration in the Middle Vaal River ranged between 35 and 66 pg/t.

Phytoplankton biomass in middle Vaal River has increased significantly over thelast 30 years, eg.:

In 1973, 92 % of the samples from the Vaal Barrage had Chl-alevels bdow 5 pg/t.

By 1982, 87 % of samples had Chl-alevels exceeding 15 pg/t, while 34 % of samples exceeded
35 pg/L.

In 2005, 92 % of samples had Chl-a levels exceeding 15 pg/t, while 57 % of samples exceeded
35 pg/L.

The eutrophication effects and problems are profound in the Vaal River and have become a matter of
major concern to all water users. The impacts are ecological, socia and economical.

The middle Vaa River ecosystem is seriously impaired and continues to degrade at alarming rates.
The scale of nutrient inputs far exceeds the capacity of the natural environment to assimilate the
waste.
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Predictive relationship approach — Vaal River:

The reationship between external nutrient loading and algal biomass is one of the best established
paterns in limnology. Clearly, excessive densities of alga biomass first and foremost require high
nutrient levels to produce that biomass. The essence of the quantification of the effect of
eutrophication is to determine * how much phytoplankton’ for ‘how much nutrients'.

Few studies are available which relate phosphorus and eutrophication trends in rivers. In the Vaal
River, the relationship between phosphate and chlorophyll (empirical regression) is best illustrated
by data from the Vaal Barrage (Figure 10). Phosphate is the dominant P fraction (mean 71 % of
TP). Unfortunately only limited TP data for the Vaal Barrageis available.

The average phosphate in the Vaa Barrage during the last three years was 375 pg/t and the annual
average chlorophyll-a was 53 pg/t, i.e. hypertrophic conditions (red drop line in
Figure 10), which correspond very well with the predicted line (blueline) in Figure 10. Therefore,
if the average phosphate in the Barrage is reduced to 250 pg/t (34 %), then we can predict that the
average chlorophyll-a concentration will probably drop to about 30 pg/t (x 10 pg/t ), i.e still
eutrophic conditions.

The best case scenario would be if the mean phosphate concentration can be reduced to 150 pg/t (by
60 %), then the predicted average chlorophyll-a concentration in the Vaal Barrage could be idea at
20 pg/t (= 5pg/t ), i.e. mesotrophic conditions.
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Figure 10: Relationship between the aver age phosphate (annual) and chlorophyll-a concentration in the
Vaal Barrage (2000 — 2005).

Recommendations

The purpose of the RWQO's for nutrients is to develop nutrient criteria to address cultural
eutrophi cation (waters enriched with nutrients because of human activities) and associated impactsin
the Vaal River.

The nutrient targets were set to keep mean Chl-a concentrations below 30 pg/t because this vaueis
generally considered undesirable (hypertrophic).

Because phytoplankton biomass tends to be highly variable, changing from upstream to downstream
within a river system, it is not possible to develop a single criteria value for phosphorus
applicable to the whole river.

Pragmatic management targets vary between 30 and 100 pg/t phosphate (soluble reactive
phosphorus) with an interim target of 150 pg/t for the heavily enriched sections of the Vaal
River. However, it is recommended that monitoring for both total and soluble forms of phosphorus
and nitrogen to continue the study of point and non-point source impacts on theriver.

Under these conditions, it is foreseen that the eutrophication status (nutrient quality) of the Vaal
River will significantly improve and be acceptabl e for general uses such as drinking water, recreation
and irrigation.
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5 CONCLUSION

From the assessment conducted, a revised set of RWQOs have been recommended. The key river
reaches and tributaries that require revision of the RWQOs are apparent and the water quality
variables requiring attention have been highlighted. In order to ensure that the water quality of the
Vaa River System is maintained or improved, the RWQOs proposed will have to be adopted. In
addition to manage the poor water quality that is observed in the Middle and Lower Vad reaches
some stringent control is required in the Vaal Barrage, downstream Barrage catchment and KOSH
area in order to dleviate the impacts that are faced by the downstream users and by the river system
itsdf. While sdinity is still a problem and an acceptable RWQO for dl users in the system still needs
to be agreed upon, the threatening issue currently is the nutrients in the system that is causing severe
eutrophication. The find RWQOs that are adopted are also dependent on the flow requirements and
related operating rules of the Vaal River System. Thus once the modelling runs for the reconciliation
strategy are complete incorporating various proposed water quality management options, the
RWQOs that could be holistically and redlistic achieved can be confirmed. While change is
definitdy a necessity, the levd to which this can happen is dependent on the viable options that can
be cost-effectively implemented. Thus the economic implications for achievement and the impact on
the downstream user aso needs to be considered. The economic impact modelling re ated to the fina
management options and operating rules would aso be a key determinant in the RWQOs that are
adopted.

Setting the RWQOs is one component; the second more important component is its i mplementation
and compliance, which extends beyond the study. Thus the formation of an implementation task
team to take these RWQOs forward is critical to ensuring that effective management of the Vaa
River does occur into the future.

Whilethis study aims to set integrated, an acceptablelevel and redistic RWQOs for managing water
guality, other initiatives to be undertaken by DWAF such as catchment visioning and water resource
classification would have to take these RWQOs forward and refine them accordingly to meet the
goals of these processes and that of the respective Catchment Management Strategies. However the
flaw with current processes is that it lacked an “integrated’” stakeholder grouping/team that
considered the Vaal River System as a whole. Thus for these future water resource management
initiativesit isimperative that the implementation task team or a formal institutional structure that is
borne out of the task team be established to ensure that the integration and alignment is maintained
between the WMAs into the future so that all users and the system itself benefits.
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6 WAY FORWARD

A number of proposed changes and recommendations to existing RWQOs have been made. The
Department as the custodian of the RWQOs has accepted these recommendations and the RWQOs
now have to be sanctioned by the Project Steering Committee for the study. These revised set of
RWQOs would then be the output of the study, and it would then be the responsibility of the relevant
DWAF Directorates and Regional Offices to take back final agreed upon RWQOSs to the relevant
institutional structures in their management areas to ensure implementation. The revised RWQOs
woul d then form the basis for management in the various sub-catchments of the Vaal River.

A further related component to the RWQOs is the current Comprehensive Vaal River Reserve
determination study that is underway. The Reserve requirements (water quality ecospecs determined
through TEACHA) and the water user requirements (existing and proposed RWQOs) will have to
integrated to define the final integrated RWQOs for the system which is also dependent on the
modelling runs and flow requirements of the system. The final RWQOs proposed will thus be
confirmed once all these processes are compl ete.

Once the Reserve is determined for the Vaal River (by 2010) the RWQOs that are established
through this study could be gazetted as part of the RQOs that are set as part of the classification
process for the Vaal River System.
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APPENDIX A

RESOURCE WATER QUALITY OBJECTIVES



Level 1: Sub-unit 1 - Grootdraai catchment (VS1, VS2 and VS3)

as Acceptable | Tolerable
Conductivity mS/m <10 10 - 15 15 - 25 > 25
Alkalinity (CaCO3) mg/l <20 20 - 45 45 - 75 > 75
pH pH units <6.4&>85
Phosphate (PO.,) mg/l <0.05 0.05 - 0.08 0.08 - 1 >1
Sulphate (SO,) mg/l <10 10 - 20 20 - 30 > 30
Nitrate (NO3) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50
Ammonia (NH,) mg/l <0.02 0.02-05 05-1 >1
SAR <4 4-8 8-12 > 12
Chloride (Cl) mg/| <10 10- 15 15 - 20 > 20
Chemical Oxygen mgl
Demand (COD) <10 10 - 15 15-25 > 25

Level 1: Sub-unit 2 - Grootdraai catchment (VS4)

as Acceptable | Tolerable
Conductivity mS/m <15 15 - 30 30 -50 > 50
Alkalinity (CaCOs) mg/l <40 40 - 70 70 - 100 > 100
pH pH units <6.4&>85
Phosphate (PO.,) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50
Sulphate (SO,) mg/l <15 15 - 35 35-50 > 50
Nitrate (NO3) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50
Ammonia (NH,) mg/l <0.02 0.02-0.5 05-1 >1
SAR <4 4-8 8-12 >12
mg/l <10 10 - 20 20 - 30 > 30
Chemical Oxygen mgl
Demand (COD) <10 10 - 20 20 - 35 > 35

Level 1: Sub-unit 3 - Vaal Dam (VS 5 and VS6)

as Acceptable | Tolerable
Ammonia (NH,) mg/l <0.2 0.2-0.5 0.5-1.0 >1.0
Chemical Oxygen mgl
Demand (COD) <10 10 - 15 15 - 20 > 20
Chloride (Cl) mg/l <25 25 - 50 50 - 75 > 75
Conductivity mg/l <10 10 - 30 30 - 45 > 45
Faecal coliforms per 100 ml <10 10 - 60 60 - 120 > 120
Fluoride (F) mg/l < 0.05 0.05-0.20 | 0.20-0.40 > 0.40
M - Alkalinity (CaCOs) mg/l < 40 40 - 75 75 - 120 > 120
Nitrate (NO3) mg/l <0.1 0.1-0.2 0.2-0.3 >0.3
pH pH units | 6.5-8.5 <6.5&>85

Phosphate (PO.) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50
SAR <4 4-8 8-12 > 12
Sulphate (SO.) mg/l <20 20 - 45 45 - 70 > 70

Level 1: Sub-unit 4 - Vaal Barrage (VS7 and VS8)



Variable e m -
as Acceptable | Tolerable
Physical
Conductivity mS/m <18 18 - 30 30-70 >70
Dissolved Oxygen (O,) mg/I >6 5-6 <5
pH mg/l 7.0-8.4 6.5-8.5 9.0-9.0 <6.0&>9.0
Suspended Solids mg/I <20 20 - 30 30-55 > 55
Organic
Atrazine ug/l <5 5-10 10-20 > 20
Chemical Oxygen mg/l
Demand (COD) <10 10 - 20 20 - 30 > 30
Phenols mg/l <0.01 0.01-0.1 >0.1
Macro Elements
Aluminium (Al) mg/l <0.3 0.3-0.5 >0.5
Ammonia (NHy) mg/l <05 05-1.0 >1.0
Chloride (Cl) mg/l <5 5-50 50 - 75 > 75
Fluoride (F) mg/l <0.19 0.19-0.70 | 0.70-1.00 >1.00
Iron (Fe) mg/l <0.5 05-1.0 >1.0
Magnesium (Mg) mg/l <8 8-30 30-70 > 70
Manganese (Mn) mg/l <0.15 0.15-0.20 >0.20
Nitrate (NOs) mg/l <05 0.5-3.0 3.0-6.0 > 6.0
Phosphate (PO,) mg/I < 0.03 0.03 - 0.05 > 0.05
Sodium (Na) mg/l <15 15-50 50 - 100 > 100
Sulphate (SO,) mg/l <20 20 - 100 100 - 200 > 200
Bacteriological
Faecal coliforms SRR
ml <126 126 - 1000 <1000
Biological
Daphnia % survival 100 90 - 100 ‘ 80 - 90 ‘ <80
Level 1: Sub-unit 5 - Downstream Vaal Barrage (VS9)
Variable Measured as dea Tolerable
Conductivity mS/m 30 68
Sodium (Na) mg/l 40 50
Sulphate (SOy) mg/I 80 140
Chloride (CI) mg/I 50 50
Nitrate (NO3) mg/l 0.7 0.7
Phosphate (POy) mg/l 0.077 0.2
Boron (B) mg/l 0.12 0.2
Fluoride (F) mg/I 0.5 0.5
Manganese (Mn) mg/l 0.1 0.15
Phenols mg/l 0.004 0.01
pH pH units 6.5-8.4 6.5-8.4
Ammonia (NH,) mg/l 0.015 0.07




Iron (Fe)

mg/I

0.1

0.2

Aluminium (Al)

mg/I

0.03

0.15

Level 1: Sub-unit 6 - Middle Vaal (VS10to VS15)

Variable il
as Acceptable
Physical
Conductivity mS/m 920
pH pH units 6.5-8.4
Suspended Solids mg/I 75
Organic
Chemical Oxygen Demand mg/|
(COD) 75
Macro Elements
Aluminium (Al) mg/l 0.01
Ammonia (NH,) mg/I 0.1
Chloride (ClI) mg/l 100
Nitrate (NO3) mg/l 3
Phosphate (PO,) mg/I 0.03
Sodium (Na) mg/l 70
Silica (diatoms) o ‘r’n?fr’]e .
Sulphate (SOy,) mg/I 250
Total Dissolved Salts (TDS) mg/l 630
Bacteriological
Faecal coliforms S
ml 1
Biological
Daphnia % survival 90 - 100
Algae mg/l Chl-a 0.001*

* to be confirmed through eutrophication assessment task

Level 1: Sub-unit 7 - Lower Vaal (VS 16 - VS 20)

Variable Measured as Acceptable
Physical
Conductivity mS/m 120
pH pH units 6.5-8.4
Suspended Solids mg/l 75
Organic
Chemical Oxygen Demand mgl
(COD) 75
Macro Elements

Aluminium (Al) mg/l 0.01
Ammonia (NH,) mg/l 0.1
Calcium (Ca) mg/I 53
Chloride (ClI) mg/l 100




Magnesium (Mg) mg/I 41
Nitrate (NOg) mg/I 3
Phosphate (PO,) 0.04
Sodium (Na) mg/I 70
Sulphate (SOy) mg/I 250
Total Dissolved Salts (TDS) mg/I 840
Bacteriological
Faecal coliforms | counts/100 ml 1
Biological
Daphnia % survival 90 - 100
Algae mg/l Chl-a 0.001*

* to be confirmed through eutrophication assessment task

Level 2: Sub-unit 1 - Vaal Origin

as Acceptable Tolerable
Conductivity mS/m <10 10 - 15 15 - 25 > 25
Alkalinity (CaCOs) mg/l <20 20 - 45 45 - 75 >75
pH pH units <6.4&>85
Phosphate (PO.,) mg/l <0.05 0.05 - 0.08 0.08 - 1 >1
Sulphate (SO,) mg/l <10 10 - 20 20 - 30 > 30
Nitrate (NO3) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50
Ammonia (NHa) mg/l <0.02 0.02-0.5 05-1 >1
SAR <4 4-8 8-12 > 12
Chloride (Cl) mg/l <10 10 - 15 15 - 20 > 20
Chemical Oxygen mgl
Demand (COD) <10 10 - 15 15 - 25 > 25

Level 2: Sub-unit 2 - Schulpspruit

as Acceptable Tolerable
Conductivity mS/m <10 10 - 15 15 - 25 > 25
Alkalinity (CaCOs) mg/l <20 20 - 45 45 - 75 > 75
pH pH units <6.4&>85
Phosphate (PO.,) mg/l <0.05 0.05 - 0.08 0.08 - 1 >1
Sulphate (SO,) mg/l <10 10 - 20 20 - 30 > 30
Nitrate (NO3) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50
Ammonia (NH,) mg/l <0.02 0.02-0.5 05-1 >1
SAR <4 4-8 8-12 > 12
Chloride (Cl) mg/l <10 10 - 15 15 - 20 > 20
Chemical Oxygen mg/!
Demand (COD) <10 10 - 15 15-25 > 25




Level 2: Sub-unit 3 - Blesbokspruit

as Acceptable Tolerable

Conductivity mS/m <15 15 - 30 30 - 50 > 50

Alkalinity (CaCOs) mg/l <40 40 - 80 80 - 120 > 120
pH pH units <6.4&>85

Phosphate (PO.,) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50
Sulphate (SO,) mg/l <15 15 - 35 35 - 50 > 50
Nitrate (NO3) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50

Ammonia (NH,) mg/l <0.02 0.02-0.5 05-1 >1
SAR <4 4-8 8-12 > 12
Chloride (Cl) mg/| <25 25 - 50 50 - 70 > 70

Chemical Oxygen mgl

Demand (COD) <10 10- 20 20 - 35 > 35

Level 2: Sub-unit 4 - Leeuspruit

as Acceptable Tolerable

Conductivity mS/m <15 15 - 30 30 - 50 > 50

Alkalinity (CaCOs) mg/l <40 40 - 70 70 - 100 > 100
pH pH units <64&>85

Phosphate (PO.,) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50
Sulphate (SO,) mg/l <15 15 - 35 35 - 50 > 50
Nitrate (NO3) mg/l <0.05 0.05-0.25 | 0.25-0.50 > 0.50

Ammonia (NH,) mg/l <0.02 0.02-0.5 05-1 >1
SAR <4 4-8 8-12 > 12
Chloride (Cl) mg/l <10 10 - 20 20 - 30 > 30

Chemical Oxygen mgl

Demand (COD) <10 10 - 20 20 - 35 > 35

Level 2: Sub-unit 5 - Klip River Catchment (Free State)

Variable Measured
as Acceptable Tolerable
Ammonia (NH,) mg/l <0.2 0.2-05 05-1.0 >1.0
Chemical Oxygen ma/l
Demand (COD) 9 <10 10 - 15 15 - 20 > 20
Chloride (Cl) mg/l <25 25 - 50 50 - 75 >75
Conductivity mg/l <10 10 - 30 30 - 45 > 45
Faecal coliforms per 100
ml <10 10 - 60 60 - 120 > 120
Fluoride (F) mg/l <0.05 0.05-0.20 | 0.20-0.40 > 0.40
M - Alkalinity (CaCOs) mg/l <40 40 - 75 75 - 120 >120
Nitrate (NO) mg/l <0.1 0.1-0.2 0.2-0.3 >0.3
pH pH units 6.5-8.5 <6.5&>85
Phosphate (PO,) mg/l <0.05 0.05-0.25 | 0.25-0.50 >0.50
SAR <4 4-8 8-12 > 12
Sulphate (SO,) mg/l <20 20 - 45 45 - 70 > 70




Level 2: Sub-unit 6 - Waterval River Catchment

Variable e M
as Acceptable | Tolerable
Conductivity mS/m 40 90 370
pH upper pH units 8.4 10
pH lower pH units 6.5 4
Nitrate (NO3) mg/l 0.5 2.5 10
Fluoride (F) mg/l 0.7 1 15
Sulphate (SO,) mg/l 60 100 200
Sodium (Na) mg/l 50 100 200
Potassium (K) mg/l 25 50 100
Magnesium (Mg) mg/I 23 50 70
Calcium (Ca) mg/l 80 150 300
Chloride (CI) mg/I 75 150 300
Ammonia (NH,) mg/l 0.025 0.3 0.8
Nitrite mg/l 0.06 0.25 5
Orthophosphate mg/| 0.005 0.025 0.25
Total Hardness C;%ﬁg 200 300 600
Sodium Adsorption Ratio units 3 6 12
Faecal Coliforms CFU/100ml 1 600 2000

Level 2: Sub-unit 7 - Wilge River

as Acceptable | Tolerable
Conductivity mS/m <10 10 - 30 30 - 45 > 45
Alkalinity (CaCOs) mg/l <30 30 - 80 80 - 120 > 120
pH pH units >6.4-85 >6.4-85 | >6.4-85 >6.4-85
Phosphate (PO.,) mg/l <0.05 0.05-0.15 | 0.15-0.3 >0.3
Sulphate (SO.) mg/l <5 5- 10 10 - 15 > 15
Nitrate (NO3) mg/l <0.1 0.1-0.2 0.2-0.3 >0.3
Ammonia (NH,) mg/l <0.05 0.05-0.1 0.1-0.2 >0.2
Fluoride (F) mg/l <0.05 0.05-0.1 0.1-0.2 > 0.2
Chloride (ClI) mg/l <5 5-10 10 - 15 > 15
Chemical Oxygen mg/!
Demand (COD) <5 5-15 15 - 25 > 25

Level 2: Sub-unit 8 - Blesbokspruit Catchment

Variable eIl
as Acceptable | Tolerable
Physical
Conductivity mS/m <45 45 - 70 70 - 120 > 120
Dissolved Oxygen ma/l
(0,) 9 >6 5-6 >5




pH mg/l 6.5-8.5 <6.5&>85
Suspended Solids mg/| <20 20 - 30 30-55 > 55
Organic
Chemical Oxygen mg/!
Demand (COD) <20 20 - 35 35-55 > 55
Macro Elements
Aluminium (Al) mg/l <0.3 0.3-05 >05
Ammonia (NH,) mg/| <0.1 01-15 1.5-5.0 >5.0
Chloride (Cl) mg/l <80 80 - 150 150 - 200 > 200
Fluoride (F) mg/l <0.19 | 0.19-0.70 | 0.70-1.00 > 1.00
Iron (Fe) mg/| <0.1 0.1-05 0.5-1.0 >1.0
Magnesium (Mg) mg/| <8 8-30 30-70 > 70
Manganese (Mn) mg/| <0.2 0.2-05 0.5-1.0 >1.0
Nitrate (NO3) mg/| <05 0.5-3.0 3.0-6.0 > 6.0
Phosphate (PO4) mg/| <0.2 0.2-0.4 0.4-0.6 >0.6
Sodium (Na) mg/l <70 70 - 100 100 - 150 > 150
Sulphate (SO,) mg/l <150 150 - 300 300 - 500 > 500
Bacteriological
Feceslealiiie Counrﬁlloo <126 126 - 1000 > 1000
Biological
Daphnia % survival | 100 \ 90 - 100 \ 80 - 90 \ < 80
Level 2: Sub-unit 9 - Klip River Catchment (Gauteng)
as Acceptable | Tolerable
Physical
Conductivity mS/m < 80 80 - 100 100 - 150 > 150
Dissolved Oxygen (O,) mg/I >6 5-6 <5
pH i 69'90_ <6.0&>09.0
Suspended Solids mg/I <20 20 - 30 30 -55 > 55
Organic
Chemical Oxygen mgl
Demand (COD) <15 15 - 30 30 - 40 > 40
Macro Elements
Ammonia (NH,) mg/l <05 05-15 1.5-4.0 > 4.0
Chloride (Cl) mg/l <50 50 - 75 75 - 100 > 100
Fluoride (F) mg/l <0.19 | 0.19-0.70 | 0.70-1.00 >1.00
Iron (Fe) mg/l <05 0.5-1.0 1.0-15 >15
Manganese (Mn) mg/l <1 1.0-2.0 2.0-4.0 >4
Nitrate (NO3) mg/l <2 2.0-40 40-7.0 >7
Phosphate (PO.,) mg/l <0.2 0.2-05 05-1.0 >1.0
Sodium (Na) mg/l <50 50 - 80 80 - 100 > 100
Sulphate (SO,) mg/l <200 200 - 350 350 - 500 > 500
Bacteriological




Faecal coliforms counts/100 5000 - 10
ml <1000 | 1000 - 5000 000 > 10 000
Biological
Daphnia | % survival | > 05 ‘ 95 - 90 ‘ 90 - 80 ‘ < 80

Level 2: Sub-unit 10.1 - Taaibosspruit Catchment

as Acceptable | Tolerable
Physical
Conductivity mS/m <42 42 - 60 60 - 70 > 70
Dissolved Oxygen (O,) mg/I >6 5-6 <5
pH mg/l 7.0-85 7.0-9.0 <70&>9.0
Suspended Solids mg/l <27 27 -50 50 - 90 > 90
Organic
Chemical Oxygen mgl
Demand (COD) <10 10-15.0 15 - 20 > 20
Macro Elements
Aluminium (Al) mg/l <0.15 | 0.15-0.50 | 0.50-1.00 >1.00
Ammonia (NH,) mg/l <0.25 | 0.25-0.50 | 0.50-1.00 >1.00
Chloride (Cl) mg/l <50 50 - 60 60 - 75 >75
Fluoride (F) mg/l <0.40 | 0.40-0.70 | 0.70-1.00 >1.00
Iron (Fe) mg/l <04 0.4-05 0.5-0.8 >0.8
Magnesium (Mg) mg/l <8 8-30 30 - 70 > 70
Manganese (Mn) mg/| <0.2 0.2-05 0.5-1.0 >1.0
Nitrate (NO3) mg/l <05 0.5-3.0 3.0-6.0 > 6.0
Phosphate (PO.,) mg/l <0.2 0.2-0.4 0.4-0.6 >0.6
Sodium (Na) mg/l <70 70 - 100 100 - 150 > 150
Sulphate (SO,) mg/l <150 150 - 300 300 - 500 > 500
Bacteriological
Faecal coliforms counts/100
ml <126 126 - 1000 > 1000
Biological
Daphnia % survival | 100 \ 90 - 100 80 - 90 < 80

Level 2: Sub-unit 10.2 - Leeuspruit Catchment

Variable AR
as Acceptable | Tolerable

Physical

Conductivity mS/m < 45 45 - 70 70 - 120 > 120

Dissolved Oxygen (O,) mg/l >6 5-6 <5
6.5 -
pH mg/l 85 <6.58&>85

Suspended Solids mg/I <20 20 - 30 30 - 55 > 55

Organic




Chemical Oxygen mgl
Demand (COD) <20 20 - 35 35-55 > 55
Macro Elements
Aluminium (Al) mg/I <03 0.3-05 >0.5
Ammonia (NH,) mg/l <0.1 01-15 1.5-5.0 >5.0
Chloride (Cl) mg/l < 80 80 - 150 150 - 200 > 200
Fluoride (F) mg/l <0.19 | 0.19-0.70 | 0.70-1.00 > 1.00
Iron (Fe) mg/l <0.1 0.1-05 0.5-1.0 >1.0
Magnesium (Mg) mg/l <8 8 - 30 30 - 70 >70
Manganese (Mn) mg/l <0.2 0.2-05 0.5-1.0 >1.0
Nitrate (NO3) mg/l <05 0.5-3.0 3.0-6.0 > 6.0
Phosphate (PO.) mg/l <0.2 0.2-04 0.4-0.6 >0.6
Sodium (Na) mg/l <70 70 - 100 100 - 150 > 150
Sulphate (SO.) mg/l <150 150 - 300 300 - 500 > 500
Bacteriological
Faecal coliforms ALY
ml <126 126 - 1000 > 1000
Biological
Daphnia % survival | 100 \ 90 - 100 80 - 90 < 80

Level 2: Sub-unit 10.3 - Kromelemboogspruit Catchment

Variable R m -
as Acceptable | Tolerable
Physical
Conductivity mS/m <18 18 - 30 30-70 > 70
Dissolved Oxygen (O,) mg/I >6 5-6 <5
7.0 -
ol mg/| 8.4 6.5-8.5 90-90 | <6.0&>90
Suspended Solids mg/I <27 27 -50 50 - 90 > 90
Organic
Chemical Oxygen mgl
Demand (COD) <10 10 - 20 20 - 30 > 30
Macro Elements

Aluminium (Al) mg/I <0.3 0.3-0.5 >0.5
Ammonia (NH,) mg/I <0.5 0.5-1.0 >0.1
Chloride (Cl) mg/l <5 5-50 50 - 75 > 75
Fluoride (F) mg/l <0.19 0.19-0.70 0.70 - 1.00 > 1.00
Iron (Fe) mg/l <05 05-1.0 >1.0
Magnesium (Mg) mg/I <8 8-30 30-70 > 70
Manganese (Mn) mg/l <0.15 0.15-0.20 >0.20
Nitrate (NOa) mg/l <05 0.5-3.0 3.0-6.0 >6.0
Phosphate (PO,) mg/l <0.03 0.03 - 0.05 > 0.05
Sodium (Na) mg/| <15 15-50 50 - 100 > 100
Sulphate (SO.,) mg/| <20 20 - 100 100 - 200 > 200

Bacteriological

Faecal coliforms | counts/100 | ‘ <126 126 - 1000 < 1000




ml |

Biological
Daphnia | % survival | 100 \ 90 - 100 \ 80 - 90 <80
Level 2: Sub-unit 11 - Rietspruit Catchment
Variable Measured
as Acceptable | Tolerable
Aluminium (Al) mg/l <0.15 | 0.15-0.30 | 0.30-0.50 >0.50
Ammonia (NHy) mg/| <0.25 0.25-5.0 5-10 > 10
Chemical Oxygen ma/l
Demand (COD) 9 <20 20 - 30 30 - 55 > 55
Chloride (Cl) mg/| <50 50 - 100 100 - 150 > 150
Conductivity mg/l <30 30-70 70 - 100 > 100
. 4000 - 10
Faecal coliforms per 100 ml <131 131 - 4000 000 > 10 000
Fluoride (F) mg/l <0.2 0.2-0.4 0.4-0.8 >0.8
Iron (Fe) mg/l <0.1 0.1-0.5 0.5-1.0 >1.0
Manganese (Mn) mg/l <0.1 0.1-0.3 0.3-05 >0.5
Nitrate (NOs) mg/l <1 1-3 3-6 >6
. 6.5 -
ol Bl s 85 <65&>85
Phosphate (PO,) mg/l <0.25 | 0.25-0.50 | 0.50-1.00 > 1.00
Sodium (Na) mg/l <40 40 - 70 70 - 100 > 100
Sulphate (SO,) mg/l <100 100 - 200 200 - 300 > 300

Level 2: Sub-unit 12 - Mooi River

Variable Measured as Wgtgjre(gﬁ\?gty
pH pH units 8
Conductivity mg/| 57
Total Dissolved Salts (TDS) mg/l 370.5
Ammonia (NH,) mg/| 0.03
Nitrate (NO3) mg/| 0.3
Fluoride (F) mg/| 0.25
Sodium (Na) mg/l 47
Magnesium (Mg) mg/| 30
Phosphate (POy) mg/l 0.4
Sulphate (SOy4) mg/l 75
Chloride (CI) mg/l 36
Calcium (Ca) mg/l 47
Aluminium (Al) mg/l 0.18
Manganese (Mn) mg/l 0.03
Iron (Fe) mg/| 0.35




Level 2: Sub-unit 13 - Middle Vaal, Schoonspruit and Koekemoerspruit Catchments

Variable Measured
as Acceptable | Tolerable
pH pH units 6.5-8.5 <6.5&>85
Sulphate (SOg) mg/l < 100 100 - 200 200 - 400 > 400
Total Dissolved Salts mall
(TDS) 9 < 200 200 - 400 400 - 600 > 600
Sodium (Na) mg/| <70 70 - 100 100 - 200 > 200
Chloride (Cl) mg/l <50 50 - 100 100 - 150 > 150
Manganese (Mn) mg/l <0.05 0.05-0.1 0.1-0.3 >0.3
Magnesium (Mg) mg/l < 30 30 - 100 100 - 500 > 500
Aluminium (Al) mg/l <0.15 0.15-0.30 0.30 - 0.5 >0.5
Ammonia (NHy) mg/l <0.25 0.25-1.0 1.0-5.0 >5.0
Phosphate (PO,) mg/l <0.2 0.2-0.4 04-1.0 >1.0
Faecal coliforms counts/100 200 -
ml < 150 150 - 200 1000 > 1000
Fluoride (F) mg/l <0.7 0.7-1.0 1.0-2.0 >2.0
Nitrate (NO3) mg/l <0.2 0.2-1.0 1.0-3.0 >3.0
Iron (Fe) mg/l <0.1 0.1-0.5 0.5-1.0 >1.0
SAR <15 1.5-3.0 3.0-5.0 >5.0

Level 2: Sub-units 14,15,16,17 and 18
Rhenoster/Vierfontein (14), Vals (15), Makwassie (16), Sandspruit (17) and Sand/Vet (18) Catchments

Variable | Units Acceptable Range
Management Unit 13 14 15 16 17 18
Nitrate (mgl/l) 0.2-1.0 0.6 2.0 3.5 0.9
Ammonia (mgl/l) 0.25-1.0 0.15 0.15 0.14 0.2
Sulphate (mg/l) 100-200 40 120 38 60 Awaiting
Chloride (mgl/l) 50-100 30 100 52 107 RWQOs
EC (mS/m) 31-62 45 98 69 94 from study
TDS (mgl/l) 200-400 293 637 449 611
Phosphate (mgl/l) 0.2-0.4 0.2 1.0 0.1 0.4
Level 2: Sub-units 19 and 20
Harts (19) and Modder Riet (20) Catchment
Variable | Units Acceptable Range:
Management Unit 19 20
Nitrate (mgl/l) 3
Ammonia (mgl/l) 0.1
Sulphate (mgl/l) 250 »
Chloride (mg/l) 100 Pty FEV;’QOS Lo
EC (mS/m) 120 SR
TDS (mall) 840
Phosphate (mgl/l) 0.04




APPENDIX B

FIRST ORDER ASSESSM ENT OF THE EXISTING
RESOURCE WATER QUALITY OBJECTIVES



LEVEL 1

VAAL RIVER SYSTEM : STRATEGIC MONITORING POINTS LEVEL 1 7274005

MODDER-RIET semfontei

LEGEND : LEVEL 1 POINTS

V51 - At origin at N17 bridge V510 - Vermassdyift

VS2 - At Camden (R29/N2 Bridge) VS11 - Midvaal

V53 - At N11 Bridge to Amersfort VS512- Orkney Bridge

VS4 - At R35 Bloukop Bridge VS13- Regina weir

VS5 - Grootdraai Dam VS14- Balkfontain

VS6 - At Villiers Flood Section VS15- Bloemhof Dam (upstream)

V516 - Bloemhof Dam (downsiream weir)
V517 - Vaalharts Barrage ({downstream weir)
V518 - Vaal River at De Hoop

L : V519 - Schmidtsdrift

[ 0 Eeeeeeeas ) VE9 - VaalRiver at low water bridge V520 - Douglas Barrage - near barrage wall

V57 - Vaal Dam on Vaal River
(downstream weir)
V58 - Vaal Barrage - near Barrage wall




VS1: VAAL RIVER ORIGIN AT N17 BRIDGE

Reasoning
Maniale Lol per?gpnile perzc5etrl11tile per5c?etrl11tile per7<:5etr?tile pergc5etr?tile MBI %rf(l)z;)r(l)gsss No need to change TDS (EC) RWQO.
Current status within existing limits. Can
Nitrate (mgll) 0.05 0.05 0.05 0.05 0.3 0.05-0.25 0.03-0.10 protect current good water quality that
Ammonia | (mg/l)as N 0.05 0.05 0.2 0.2 _ 0.02-0.5 0.05-0.15 exists. However nutrient levels must
Sulphate (mall) 12 16 24 10-20 None be more strictly controlled as indicated
Chloride (mgl) 13 14 20 10-15 None to maintain fairly natural conditions in
EC (mS/m) 12 16 10-15 None catchment.
Phosphate | (mg/l) asP 0.1625 0.05-0.08 0.03-0.08
Aluminium mgl/l 0.05 - 0.10
P mg/l 0.05-0.15
TN mg/l 0.30-0.75
Algae ug/l Chl-a 10-20
VS2: VAAL RIVER AT R29/N2 BRIDGE AT CAMDEN
Reasonin
VRIELlE LTS persgpnile perzc5etrl11tile per5c?et:tile per7<:5etr?tile pergczr?tile el %rf(l)z;)r(l)gsss No need to change TDSg (EC) RWQO,
Nitrate (mglh) 0.05 0.05 0.18 0.4 0.05-0.25 0.03-0.10 as upper part of catchme_nt has water
Ammonia | (mg/l)asN 0.05 0.05 0.2 0.64 0.02-0.5 0.05-0.15 quality of fairly go_od quality. However
some local impact source
SRS (e 16 25.25 10-20 None control/reduction is required to improve
Chloride (mgll) 13 17 10-15 None current status. Can achieve good
EC (mS/m) 12 16 17 21 10-15 None quality that exists in rest of sub-
DS (mg/l) 78 104 1105 136.5 65-97.5 None catchment.
Phosphate | (mg/l) as P 0.075 0.2375 0.6225 0.05-0.08 0.03-0.08 However nutrient levels must be more
Aluminiom il 0.05 - 0.10 stringent as indicated, as current status
= o 0.05 015 does indicate some nutrient pollution
source.
TN mg/l 0.30-0.75
Algae ug/l Chl-a 10-20




VS3: VAAL RIVER ON N11 BRIDGE TO AMERSFORT

. . Proposed Reasoning
VEIELlE LTS perfgrnile perzc5et:tile per5c?et:tile per7<:5et:tile pergc5et:tile FeEepils Chz[a)nges No need to change TDS (EC) RWQO, as
Nitrate (ma/) .y SR 0.05.0.25 0.03-0.10 current water quality is fairly good quality.
Ammonia | (mg/l) as N 02 py— 0.02.0.5 0.05.0.15 Can maintain current status. Some source
control/reduction is required to bring current
SIS (EE) 21.75 10-20 20-30 quality within the acceptable target range.
Chloride (mg/) 12.25 15.5 10-15 None Less stringent objectives for sulphate and
EC (mS/m) 10.85 12.25 16.5 18.75 22.3 10-15 15-20 chloride are however proposed in order to
TDS (mgll) 107.25 121.875 144.95 65 -97.5 None absorb the impact of the Witpuntspruit and
Phosphate | (mg/l) as P 0.05 0.05 0.6 0.05-0.08 0.03-0.08 Klein Vaal tributaries. These proposed
Aluminium el 0.05 - 0.10 objec_t|ves are within the limits for _
= o 0.05 0.15 Grootdraai Dam. Management at source is
: : also required to address current status.
U sl 0.30-0.75 Nutrient levels must also be more stringent
Al ug/l Chi-a as indicated to protect fairly good quality
10-20 observed.
VS4: VAAL RIVER AT R35 BLOUKOP BRIDGE
. . Proposed Reasoning
VEIELlE LS perfgrnile perzc5et:tile per5c?et:tile per7<:5et:tile pergc5et:tile FeEepils Chz[a)nges No need to change TDS (EC) RWQO, as
Nitrate (mg/l) 0.05 0.10 0.30 0.05-0.25 0.05-0.15 Cléger:;‘é\’:tgﬂga;?éés I:Ibrllg ?:r?deatg(rj cgatm
Ammonia | (mg/l)asN 0.05 0.05 0.25 0.62 0.02-0.5 0.05-0.15 objectivesg Some souFche managemer?t is
SIS (EE) 23.0 31.0 45.5 15-35 None required to bring current quality within this
Chloride (mgfl) 11.3 16.0 19.0 28.3 10-20 None range. This level of protection is required at
EC (mS/m) 20.8 25.0 36.3 48.3 15-30 None VS4 in order to assimilate the impacts of
DS (mg/ 134.875 162.5 235.625 313.625 97.5-195 None the Leeuspruit and Blesbokspruit
Phosphate | (mg/l) as P 0.05 0.05 0.05 0.19 0.05-0.25 0.03-0.01 downstream, while at the same time
Aluminium el 0.05.0.10 maintaining good WQ in Grootdraai Dam.
— gl 0.05.0.20 Nutr|_ent RWQQS !evels must be more
S stringent as indicated. Phosphate
N i 0.5-0.75 concentrations are high which could
Algae ug/l Chl-a 10-20 account for algal biomass observed.




VS5: GROOTDRAAI DAM ON VAAL RIVER: NEAR DAM WALL

. . 5th 25th 50th 75th 95th Proposed Reasoning
VEIELlE LTS percentile percentile percentile | percentile percentile el Changes No need to change TDS (EC) RWQO.
Nitrate (mg/) 5 0.21 _ 0.1-0.2 0.05-0.15 _ (_:urrent status within existing RWQOS
Ammonia | (mgl) as N _ limits. Can protect current good quality that
== oC e L5 o0 0.2:0.5 0.02-0.05 exists. However need to determine long
S“'ph_ate (EE) 22.7 20-45 None term influence of transfers (WQ
Chloride (mall) 25-50 None deterioration picked up in donating
EC (mS/m) 17.5 21.6 23.5 25.6 28.5 10-30 None catchments), as well as monitor impact of
TDS (mall) 167 180 200 65-195 None tributaries (further deterioration).
Phosphate | (mg/l) as P 0.02 0.03 0.07 | 0.05-0.25 0.02-0.05 Nutrient levels must be more strictly
Aluminiom el 0.30.10 controll_ed as indicated. Impact of the
— p— Leeuspruit tributary could pose a threat to
L 0.05-0.10 the nutrient status of Grootdraai Dam.
TN mg/l 0.5-1.00
Algae ug/l Chl-a 10-20
VS6: VAAL RIVER AT VILLIERS FLOOD SECTION
Reasonin
Vel Ui 5th 25th 50th 75th- 95th Acceptable Proposed k¢ 2]
percentile | percentile | percentile | percentile percentile Changes Point is fairly impacted due to the
: confluence of the Waterval tributary.
Nitrate (ma/l) L 1-0. .05-0. . Co
- 0.04 CoL 0.26 0.1-02 0.05-0.15 Need to change TDS RWQO at this point in
Ammenta | () es N 0.04 0.04 0.2-05 0.02-0.05 order to assimilate this consistent impact.
Sulphate (mgfl) - 20-45 None The Waterval tributary has a higher RWQO
Chloride (mal) set for TDS thus the proposed changed to
113 de7 2550 None an upper limit of 50 is considered
EC (mS/m) 10-30 20-50 acceptable and a target that can be
TDS (mgll) 65-195 None managed. This level RWQO is also suitable
Phosphate | (mg/l) as P 0.05-0.25 0.02-0.05 for local users (irrigation/power station).
Aluminium el 0.5.0.10 However Ic_)cal _catchment source
S management is still required. Nutrients
TP mg/l 0.05-0.10 levels must also be managed more
N mgll 0.5-1.00 stringently. Stricter RWQOs proposed. High
= total phosphorus concentrations pose a
Algae ug/l Chl-a 10-20 serious threat for algal productivity.




VS7: VAAL DAM ON VAAL RIVER: DOWN STREAM WEIR

. . Proposed Reasoning
VRIELLG Uil perf:;tile perzcz:tile per5c(£:tile per7(:56tl?tile pergczl?tile el Chz;)nges Vaal Dam water quality is good. Current
Nitrate (mg/) G 053 0.10-0.25 RWQOs can be_maintained as long as Katse
Ammonia | (mg/) as N 0.10 <05 0.03.0.05 Dam water contmues_ tq enter the system. A
- - - change to the upper limit RWQO for sulphate
ST (mg/) 30 20-100 20-50 has been proposed to protect current status,
Chloride (mg/h 14 5-50 None align RWQO to upstream objectives and to
EC (mS/m) 27 18-30 None maintain good water quality status to meet
TDS (mgll) 108 117-195 None water user requirements. Nutrients must also
Phosphate | (mg/l)as P 0.01 0.02 0.03 0.05 00N <0.03 0.02-0.05 be managed with more stringent objectives as
Aluminium T 0.10.0.95 indicated. Increqsed phosphate trends could
— g/l 005010 pose a threat_ |f_ not managed. Increaseq
O levels of aluminium have been detected in
U e 0.30-0.50 Vaal Dam. Aluminium is becoming mobilised
F. coliforms | #/100ml 50-150 from the clays (natural sources) due to poor
Algae ug/l Chl-a 10-20 buffering capacity of the water in Vaal Dam.
VS8: VAAL BARRAGE ON VAAL RIVER NEAR BARRAGE WALL
Variable Units Al 23l S0th il 9sthy Acceptable Prgpesed - Reasoning — -
percentile percentile percentile | percentile percentile Changes Vaal Barrage is the most critical area in the
Nitrate (mg/l) as N - s - il 053 0.25-1.50 system. Cur_rent status indicates an overall
Ammonia (mgll) 0.02 0.02 0.04 0.13 0.51 <0.5 0.10-0.25 ; non-_compllance to RWQOS' RWQOs of
: : : : : : i tributaries are also not aligned to those of the
Sulphate (mg/l) 37.5 68.9 160.0 183.3 20-100 None Barrage. Need to improve the WQ to meets
Chloride (mg/1) 14.3 23.3 56.0 68.2 5-50 None users' requirements in the Barrage and of
EC (mS/m) 27.5 40.8 18-30 70 those downstream. 450mg/l is class 0
TDS (mgll) 180.4 259.0 117-195 450 vs 600 drinking WQ standard. However the Barrage
Phosphate | (mg/l)as P <0.03 0.10-0.25 TDS objective needs a lot more interrogation.
Aluminium - 0.15.0.30 Can be increased to 600mg/l (current d||ut|o_n
— g/l 0.15:0.30 rulg). Ar_1y measure to remove the Qrootvle|
TS mine discharge from the system will be of
U e 1.00-3.00 benefit to the Barrage. Waters are
F. coliforms #/100ml <126 None hypertrophic (hotspot area). Nutrients levels
also need to more strictly controlled to
Algae ug/l Chl-a 25-50 manage the increasing phosphate and

nitrogen trends.




VS9: VAAL RIVER LOW WATER BRIDGE AT KROMDRAAI

: : 5th 25th 50th 75th 95th Reasoning
VRIELLG U percentile percentile percentile | percentile percentile Acceptable Proposed Changes Will depend on Vaal Barrage Objective.
T— (ma/) as N objective of 500-550mg/I would be an
0.7 0.50-0.75 acceptable management target (accounts
S“'ph_ate (imEA) 20-100 for upstream impact and caters for
Chloride (mgt) 5-50 downstream impactors. Objective is suitable
Ammonium (mgll) 0.015 0.1-0.15 for acceptable drinking water standard).
Phosphate | (mg/l)asP 0.077 0.05-0.10 Currently nutrient RWQOs are adequate;
AUl mg/l 003 0.15-0.30 however source control needs to improve as
eutrophication problems occur from this
TP mg/l 0.10-0.30 . : ;
™ o point downstream. Nutrients are high
0.75-1.50 enough to stimulate algal growth.
F. coliforms #/100ml 50-150
Algae ug/l Chl-a 20-40
VS10: VERMAASDRIFT
Reasoning
; ; Sth 25th 50th 75th 95th
VRIELLG Ui percentile percentile percentile | percentile percentile R Proposed Changes RWQOs dependant on Vaal Barrage
: RWQOs as well as that of the Mooi
Nitrate (mg/1) 0.4 0.5 0.5 2.3 25 3 0.50-0.75 .
Py — (ma/) as N 5 0.100 catchment. The current RWQO for TDS is
Suioh m 1 :10:0.15 not unreasonable however need to consider
wphate (mg/h) 49.12 109 149 178 209 250 100 user requirements (Water boards), future
Chloride (mg/t) 21.8 51 100 50 discharges and the desired protection level.
EC (mS/m) 35.6 63 90 70 vs 92.5 A eutrophication problem exists through the
TDS (mgll) 249.2 441 630 450 vs 600 Middle Vaal Rive_r to Bloemhof Dam. Waters
Phosphate | (mg/l)as P 01 0.19 0.03 0.05-0.10 are hype_rtrophlc. F_’hosphat_e and nitrate
e concentrations are high. Nutrient levels thus
Aluminium mg/l 0.15-0.30 . .
- " require much more stringent control.
mg 0.10-0.30 Impacts are ecological, social and
N mg/l 0.75-1.50 economic.
F. coliforms #/100ml 1 50-150
Algae ug/l Chl-a 20-40




VS11: MIDVAAL INTAKE

. . 5th 25th 50th 75th 95th Proposed Reasoning
VErELlE LTS percentile percentile percentile | percentile percentile RUQD) Changes RWQOs dependant on Vaal
Nitrate (mg/1) 0.5 0.5 0.55 2.3 25 3 0.50-0.75 Barrage/upstream RWQOs. The current
Y T—— (Mol as N RWQO for TDS is not unreasonable
0.1 0.10-0.15 however need to consider user
Sulph_ate (mg/) 57.5 118 156 186.25 220.5 250 100 requirements (Water boards), future
Chloride (mgfl) 24.75 54.75 69 74.5 86.5 100 50 discharges and the desired protection
EC (mS/m) 77 90 70 vs 92.5 level. ATDS RWQO of 450 would suit
TDS (mgll) 630 450 vs 600 the users in the catchment. A
Phosphate | (mg/l) as P 003 0.05-0.10 eutrc_)phlcat|on pr_oblem exists through
Aluminium mg/l 0.15.0.30 the Middle Vaal River to Bloemhof Dam.
— — Waters are hypertrophic. Nutrient levels
g 0.10-0.30 thus require much more stringent control.
U mgfl 0.75-1.50 Impacts are ecological, social and
F. coliforms #/100m| 1 50-150 economic. Water boards experience
Algae ugll Chi-a problems with bacte_:r|olog|cal pollutants
20-40 and organics as well.
VS12: VAAL RIVER AT PILGRIMS ESTATE/ORKNEY
. . 5th 25th 50th 75th 95th Proposed Reasoning
Variable Units percentile percentile percentile percentile percentile e Changes RWQOs dependant on upstream
Nitrate (mg/) 0.28 0.5 0.6 2.3 2.5 3 0.50-0.75 RWQOs. The current RWQO for TDS is
Py — (Mo as N o1 0.10.0.15 not unreasonable however need to
: — consider user requirements (Water
ST (i) 53 125 179 208 242.4 250 100 boards), future discharges and the
Chloride (mgfl) 22.8 55 72 79 87.4 100 50 protection level. The RWQO set for the
EC (mS/m) 39 90 70 vs 92.5 Vaal Barrage will influence the RWQO
DS (mal) 630 450 vs 600 set here. A eutrophication prot_JIem
Phosphate | (mg/l) as P 003 0.05-0.10 exists through the Middle Vaal River to
Aluminium mg/l 0.15.0.30 Bloemhof Dam. Waters are hypertrophic.
Nutrient levels thus require much more
TP mg/l 0.10-0.30 ; ;
stringent control. Impacts are ecological,
N o] 0.75-1.50 social and economic.
F. coliforms #/1200ml 1 50-150
Algae ug/l Chl-a 20-40




VS13: REGINA BRIDGE

: : 5th 25th 50th 75th 95th Reasoning
Maniah’e LIRS percentile percentile percentile | percentile percentile R Proposed Changes RWQOs dependant on upstream
Nitrate (mg/) 0.5 0.5 0.5 2.025 25 3 0.50-0.75 RWQOs. The current RWQO for TDS is
Py — (Mol as N not unreasonable however need to
0.1 0.10-0.15 consider user requirements (Water
Sulphéte (mg/l) 58 128 165.5 201 226.55 250 100 boards), future discharges and the
Chloride (mg/) 23 51.75 66 78.75 91.1 100 50 desired protection level. The RWQO set
EC (mS/m) 41 69 79 90 90 70 vs 92.5 for the Vaal Barrage will influence the
TDS (mall) 583.375 630 450 vs 600 RWQO set here. A eutrophication
Phosphate | (mg/l) as P 003 0.05-0.10 problem exists through the Middle Vaal
Aluminiam mo/l 0.15.0.30 River to _Bloemhof Dam. Waters are
hypertrophic. Nutrient levels thus require
TP mg/l 0.10-0.30 ;
much more stringent control. Impacts are
LIS mg/! 0.75-1.50 ecological, social and economic.
F. coliforms #/1200ml 1 50-150
Algae ug/l Chl-a 20-40
VS14: VAAL RIVER AT KLIPPLAATDRIFT
: : 5th 25th 50th 75th 95th Reasoning
Variable Units percentile percentile percentile | percentile percentile e Proposed Changes RWQOs dependant on upstream
Nitrate (mg/t) 0.04 0.04 0.1 0.4 0.9 3 0.50-0.75 RWQOs. The current RWQO for TDS is
Y ET—— (ma/h) as N not unreasonable however need to
0.03 0.04 0.04 0.05 0.11 0.1 0.10-0.15 consider user requirements, future
S“'ph_ate (imEA) 403 86.2 163.4 217.4 250 100 discharges and a certain protection level.
Chloride (mgfh) 13.6 27.6 56.2 76.3 100 50 The RWQO set for the Vaal Barrage will
EC (mS/m) 30.1 48.0 74.6 90 70 vs 92.5 influence the RWQO set here. A
TDS (mgll) 211 362 528 630 450 vs 600 eutrc_)phication pr_oblem exists through the
Phosphate | (mg/l) as P 0.03 003 0.05-0.10 Middle Vaal River to_BIoemhof Dam.
Aluminium mo/l 0.15.0.30 Waters are hypertrqphlc. Phqsphate a_md
= p— nitrogen concentrations are high. Nutrient
g 0.10-0.30 levels thus require much more stringent
Ik mgfl 0.75-1.50 control. Impacts are ecological, social
F. coliforms #/100ml 1 50-150 and economic.
Algae ug/l Chl-a 20-40




VS16: BLOEMHOF DAM ON VAAL RIVER:

DOWN STREAM WEIR

Variable Units 5th 25th 50th 75th 95th RWQO Proposed Reasoning
percentile percentile percentile percentile percentile Changes
Nitrate (mg/1) 0.04 0.04 0.09 0.16 0.70 3 0.05-0.15 RWQOs need to be more stringent. The
- current RWQO for TDS is too high -
Ammonia (mg/ as N 0.03 0.04 0.04 0.07 _ 0.1 0.05-0.08 based on current status. System cannot
ST (imEA) 37 60 103 139 204 250 100 be managed to this level, Need to cater
Chloride (mgfh) 12 24 38 54 83 100 50 for the users and the ecosystem as well
EC (mS/m) 28 42 54 68 91 120 70 vs 92.5 for future use. A eutrophication problem
TDS (mgll) 204 270 373 450 599 840 450 vs 600 also e>_<ists through parts of the Lower
Phosphate | (mg/l) as P 0.01 0.02 0.03 004 OO 0.04 0.02-0.03 Vaal River. Dam experiences frequent
Aluminium mg/l 0.05.0.10 algal blooms and intense growth of water
— — —= hyacinths. Nutrient levels thus require
g 0.05-0.07 more stringent control. Impacts are
™ mg/l 05-07 ecological, social and economic.
Algae ug/l Chl-a 20-30
VS17: VAALHARTS BARRAGE ON VAAL RIVER: DOWN STREAM WEIR
Variable s 5th 25th 50th 75th 95th RWQO Proposed Reasoning
percentile percentile percentile percentile percentile Changes
Nitrate (mg/t) 0.04 0.04 0.06 0.14 0.59 3 0.10-0.20 RWQOs need to be more stringent. The
- current RWQO for TDS is too high -
Ammonia (mg/)asN 0.02 0.04 0.04 0.05 0.09 0.1 0.05-0.10 based on current status. System cannot
ST (imEA) 31 60 95 131 202 250 100 be managed to this level. Need to cater
Chloride (mgfh) 12 24 33 54 87 100 50 for the users and the ecosystem as well
EC (mS/m) 27 41 51 67 92 120 70 vs 92.5 for future use. A eutrophication problem
TDS (mg/l) 204 256 328 424 626 840 450 vs 600 also e>_<ists th_rou_g_h parts of the Lower
Phosphate | (mg/l) as P 0.01 0.02 0.02 .04 O 0.04 0.03 - 0.05 Vaal River. Significant growth of water
Aluminium mo/l <0.03.0.05 hyacinth is observed. Nutrient levels thus
— — —== require more stringent control. Impacts
g 0.05-0.10 are ecological, social and economic.
TN mg/l 0.30-0.75
F. coliforms #/1200ml 1 50-150
Algae ug/l Chl-a 10-15




VS18: VAAL RIVER AT DE HOOP

Variable Units 5th 25th- 50th 75th- 95th RWQO Proposed Reasoning
percentile percentile percentile percentile percentile Changes
Nitrate (mg/1) 0.04 0.04 0.04 0.08 0.55 3 0.10-0.20 RWQOs need to be more stringent. The
Ammonia | (mg/l)asN 0.02 0.04 0.04 0.04 0.08 0.1 0.05-0.10 current RWQO for TDS is too high -
based on current status. System cannot
ST (imEA) 37 65 88 150 250 250 100 be managed to this level. Need to cater
Chloride (mg/) 15 23 33 63 _ 100 50 for the users and the ecosystem as well
EC (mS/m) 32 41 51 75 113 120 70vs 92.5 for future use. A eutrophication problem
TDS (mgll) 228 201 360 463 701 840 450 vs 600 also exists through parts of the Lower
Phosphate | (mg/l) as P 0.01 0.01 0.02 0.0z [ 0.04 0.03 - 0.05 Vaal River. Nutrient levels thus require
Aluminiom il 0.03.0.05 more stringent c_ontrol. Impacts are
ecological, social and economic.
P mg/l 0.05-0.10
TN mg/l 0.30-0.75
F. coliforms #/1200ml 1 50-150
Algae ug/l Chl-a 10-15
VS19: AT SCHMIDTSDRIFT (WEIR) ON VAAL RIVER
Variable Units 5th 25th- 50th- 75th- 95th RWQO Proposed Reasoning
percentile percentile percentile percentile percentile Changes
Nitrate (mg/1) 0.04 0.04 0.04 0.09 0.39 3 0.10-0.20 RWQOs need to be more stringent. The
Ammonia | (mg/l)asN 0.02 0.04 0.04 0.04 0.07 0.1 0.05-0.10 current RWQO for TDS is too high -
Sulphate gl o1 ” - 160 20 e o0 based on current status. System cannot
be managed to this level, Need to cater
Chloride (mg/1) 19 39 72 99 100 50 for the users and the ecosystem as well
EC (mS/m) 36 53 76 89 120 70 vs 92.5 for future use. A eutrophication problem
TDS (mgll) 255 354 523 614 840 450 vs 600 also exists through parts of the Lower
Phosphate | (mg/l) as P 0.01 0.01 0.02 0.03 0.04 0.03 - 0.05 Vaal River. Nutrient levels thus require
Aluminiom il <0.03.0.05 more stringent c_ontrol. Impacts are
ecological, social and economic.
P mg/l 0.05-0.10
TN mg/l 0.30-0.75
F. coliforms #/100m| 1 50-150
Algae ug/l Chl-a 10-15




VS20: DOUGLAS BARRAGE ON VAAL RIVER: NEAR BARRAGE WALL

Reasoning

Variable Units perfgrnile perzc5et:tile per5c?et:tile per7<:5et:tile pergc5et:tile R }z:rf?gr?;gg
Nitrate (mgll) 0.04 0.05 0.12 0.24 0.57 3 0.10-0.20
Ammonia (mg/)asN 0.03 0.04 0.04 0.06 0.1 0.05-0.10
Sulphate (mg/) 26 69 118 180 250 100
Chloride (mgll) 14 34 82 100 50
EC (mS/m) 28 47 73 120 70 vs 92.5
TDS (mg/) 151 298 516 840 450 vs 600
Phosphate | (mg/l) as P 0.01 0.02 0.02 0.04 0.03 - 0.05
Aluminium mg/l <0.03-0.05
TP mg/l 0.05-0.10
TN mg/l 0.30-0.75
F. coliforms #/100ml 1 50-150
Algae ug/l Chl-a 10-15

RWQOs need to be more stringent. The
current RWQO for TDS is too high - based on
current status. System cannot be managed to
this level, Need to cater for the users and the
ecosystem as well for future use. Harts River

is a contributing factor to high toxic algal

blooms as well as very high TDS. A local
management strategy is needed for the Harts
River if the WQ in the Vaal is to be improved.
A eutrophication problem also exists through
parts of the Lower Vaal River. Nutrient levels
thus require more stringent control. Impacts
are ecological, social and economic.
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3 - Rietspruit - LZVS4/2

4 - Blesbokspruit - LZVSS5/1
5 - Leeuspruit - LZVS52

6 -Klip-L2WVS6/1

7 -Waterval - 2V56/2

8 -Wilge - L2/VSTH
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10 - Klip - L2/VS8/2

11 - Taaibosspruit - L2/VS8/3
12 - Leeuspruit - LZVS8/4
13 - Rietspruit - LZVS8/5

14 - Kromelmboogspruit - L2/VS91
15 - Mooi - L2WVS9/2

16 - Renoster - L2/VS10/1

17 - Koekemoer - LZWVS11/1

18 - Vierfontein - L2/VS 121

19 - Schoonspruit - LZVS13/1

20 - Vals - L2VS141

21 - Makwassie - L2/V515/1

22 - Sandspruit - L2IV515/2

23 - Vet -L2/V516/1

24 - Harts - L2/WS 191

25 - Riet - L2VS201

26 - Pipeline from Orange - L2VS20/2




Tributary 1: Witpuntspruit

- - 5th 25th 50th 75th 95th Proposed .
Variable Units percentile percentile | percentile | percentile | percentile Acceptable Changes Reasoning
. Current status of catchment indicates poor
Nitrate (mg/l) . .
0.1 . 0.05-0.25 0.05-0.10 water quality. Attributable to seepage. TDS
Ammonia | (mg/l)as N 0.02-0.5 0.05-0.10 and sulphate levels in tributary very high.
Sulphate (mg/l) 10-20 150 Proposed cha_nges needed to manage reality
vp— r of the situation. Local catchment
Chloride (mg/h 10-15 None management strategy required to prevent
EC (mS/m) 10-15 50 further deterioration. Vaal main stem will be
DS (mg/l) 65-97.5 325 able to assimilate impact, however source
Phosphate | (mg/l) as P 0.05-0.08 0.02-0.04 control must happen. Stricter RWQOs for
Aluminium mg/l 0.05-0.10 nutrients are also proposed to protect Vaal
TP mgl 0.03-0.05 main stem. Current nutrient Ievels_border on
=3 gl 0.90-0.30 unacceptable RWQO concentrations and
e thus require some intervention.
F. coliforms #/100ml 10-50
Algae ug/l Chl-a 5-10
Tributary 2: Klein Vaal
: ; Sth 25th 50th 75th 95th Proposed .
Maniable LTS percentile percentile | percentile | percentile | percentile Acceptable Changes Reasoning
Nitrate (mg/l) 0.05 0.05 0.05-0.25 None _Current W_ater quality status also indicz_:\tes
tributary being highly impacted. Relaxation of
Ammonia | (mg/l)as N 0.05 0.20 ) ] 0.02-0.5 None RWQO for TDS is proposed as it is unrealistic
to manage current quality back to existing
Sulphate (mg/h 16.00 16.00 10-20 None RWQO. Vaal main stem is able to accept
—— (/) e A 10-15 None h|ghe_r TDS Ie\_/el due to dilution coming in
from inter-basin transfer. Local catchment
EC (mS/m) 10-15 15-25 strategy and source management must
however take place to prevent further
TDS (mgll) 65-97.5 97.5-162.5 deterioration of resource. Current nutrient
RWQOs are adequate as current status
Phosphate (mg/l) as P 0.05-0.08 None

reflects low concentrations.




Tributary 3: Rietspruit (Grootdraai)

; ; 5th Proposed .
VErELlE U percentile perizt:tile per?et:tile perZ:Set:tile per?:set:tile il Ch:fnges Reasoning
Nitrate (mg/l) 0.05-0.25 No RWQO changes proposed. Although
_ ol current water quality status does sh_ow non-
Ammonia as N 0.02-0.5 compliance to TDS RWQOs, the situation
Sulphate (gl 1020 None can be managed to RWQO targets by local
source management strategies (e.g. for
Chloride (mg/l) 10-15 None agriculture). Also the Vaal main stem (VS4)
= (msim) 015 None is currently not cor_np_lying to its RWQOs
thus cannot assimilate further load.
TDS (mg/l) 65 -97.5 None
mg/I
Phosphate (asgP) 0.05-0.08
Tributary 4: Blesbokspruit (Grootdraai)
. . Proposed .
Maniah’e Lnits per?gr:tile perig:tile perSCOet:tile perZ:Set:tile per?:set:tile Acceptable Ch:fnges Reasoning
Nitrate (mg/l) 0.05-0.25 None Current RWQO for sulphate should
Ammonia | Mg/ continue to be applied however local
asN 0.02-0.5 0.10-0.5 impacts must be managed to protect
Sulphate (mgl) 15-35 None sulphate levels in Grootdraai Dam. Current
Chloride (mgll) 25-50 None TDS status of tributary does not allow it to
EC (mS/m) 15-30 50 be managed to RWQO of 30. A RWQO of
DS (mg/l) 975195 325 50 is more realistic, as proposed. However
(mgll) this objective as well, is reliant on
Bhiosphates [ P 0.05-0.25 0.10-0.30 catchment to dilute TDS. Impact of tributary
Aluminium | mgl/l 0.03-0.10 is not yet felt in Grootdraai Dam. Present
) mg/l 0.30-0.50 RWQOs for nutrients are aligned to those
— mgl 0.501.50 propose(_j - current concentrations do not
= = pose an immediate threat however some
coliforms | #/00ml 50-150 intervention is required to manage nutrients
Algze ug/l Chl- to RWQOs.

a

10-20




Tributary 5: Leeuspruit (Grootdraai)

95th

Proposed

Variable Units perge';tile per%:Set:tile per?:oet:tile perz:5et:tile percentile Acceptable Changes Reasoning
Nitrate (mg/l) 0.05-0.25 0.05-0.15 Current water quality status indicates
ATERE (mgll) as N 0.02-05 0.05-0.30 tributary being highly _impacted. Rela?(a_tion of
SUE (malh) 15.35 None RWQO for TDS is proposed as itis
PER—— mal) 10.20 Nome unr_ea_l|st|c to manage current quah_ty back to
existing RWQO. Grootdraai Dam is able to
= (EE) 15-30 50 accept higher TDS level due to dilution
DS (mgll) 97.5-195 325 coming in from inter-basin transfer. Need to
Phosphate (mg/l) as P 0.05-0.25 0.03-0.10 manage local impacts. Rely on catchment to
Aluminium mgll 0.03-0.10 dilute TDS. Stricter RWQOs for nutrients also
TP mgll 0.05.0.25 proposed, as current nutrient levels are high
= g 0.30-1.00 (cyanobacte_znal bI_ooms observed)._ Threat to
- = Grootdraai Dam if such nutrient rich water
 cellienis 00 il 50-150 continues to flow in. Management of local
Algae ug/l Chl-a 10-20 impacts required.
Tributary 6: Klip River (Free State)
Variable Units S 2 SOy ey ey Acceptable Prgpesed Reasoning
percentile percentile percentile percentile | percentile Changes
Nitrate (mg/) 0.1-0.2 None
Ammonia (mg/l) as N 0.2-0.5 None )
Sulphate (ma) 20.45 None No changes proposed (No data ava|Ia_1bIe).
- : RWQOs are aligned to Vaal Dam. The impact
Chloride (mgl/l) no data available 25-50 None . . .
of atmospheric pollution on water quality on
=S (HE) 10-30 None the catchment needs to be investigated.
TDS (mgl/l) 65-195 None
Phosphate (mg/l) as P 0.05-0.25 None




Tributary 7 - Waterval River

: ; Sth 25th 50th 75th 95th Proposed .
Variable Units percentile | percentile percentile percentile | percentile Acceptable Changes Reasoning
Nitrate (mg/l) 2.32 2.5 0.1-0.25
AR (mg/l) as N 03 0.05-0.30 Proposa_l to mgke RWQO for_ TD_S
Sulphate mah more stringent in order to maintain
: 100 None current status. Need to manage
Sleice (e 150 None local impact in order to minimise
EC (mS/m) 40.95 80.25 9 80 current impact observed on the
DS (mg/l) 266.175 521.625 585 520 Vaal main stem (as seen at VS 6).
Phosphate (mgll) as P 0.025 None Stricter RWQO for TDS will assist
AR mgl 0.03-0.10 in reducin_g impac_t of tribut_ary on
Vaal River. Stricter nutrient
P mg/l 0.05-0.30
™ p— RWQOs are also proposed to
9 0.30-1.50 control high concentrations
F. coliforms #/100ml 150-500 observed
Algae ug/l Chl-a 10-20
Tributary 8: Wilge River
: ; 5th 25th 50th 75th 95th Proposed .
Variable Units percentile | percentile percentile percentile | percentile Acceptable Changes Reasoning
Nitrate (mg/l) 0.11 0.198 0.1-0.2 0.05-0.10
Ammonia (mg/l) as N 0.05-0.10 0.03-0.10 Currently more stringent than Vaal
Sulphate (mgll) 5-10 None Dam. Current status within RWQOs
Chloride (mgll) 5.10 None for sub-catchment - creates
== i) e None quality/aas”sci)r?]?lt:(ki)\lli V::;Jearcity No
TDS mg/| . . :
(mg'h 65-195 None requirement to change. (however
Phosphate (mg/h as P 0.05-0.15 0.02-0.05 situation is as a result of water
Aluminium mg/l 0.05-0.25 releases from Katse Dam). Stricter
TP mg/l 0.05-0.10 RWQOs for nutrients are proposed
TN mg/l 0.30-0.50 to manage impacts of sewage
F. coliforms #/200ml 100-250 pollution.
Algae ug/l Chl-a 10-20




Tributary 9: Suikerbosrant River

; ; 5th 25th 50th 75th 95th Proposed )
W LIRS percentile | percentile percentile percentile | percentile Acceptable Changes Reasoning
MG (e 0.5385 2.286 0.5-3.0 0.05-0.25 Aim to achieve existing RWQOs for salts,
Ammonia (mg/l) as N 0.3 0.1-1.5 0.03-0.15 however the RWQOs are ultimately
Sulphate mgn | ] ] 150-300 None dependent on those set for the Vaal
Chloride (mg/l) 82.175 119.2 80-150 None Barrage. Thus once the Vaal Barrage
EC (mS/m) 46.95 4570 None _objecnves have been confirmed, the
DS (mg/) T 2025455 None tributary RWQOs must be re-evaluated
FErm—— g : - (based on the varying user requirements).
Pl (mgf) as 0.2:04 0.03-0.15 Currently RWQOs for the Suikerbosrant are
Aluminium mg/! <0.3 0.05-0.10 more lenient than those of the Barrage, and
TP mg/l 0.05-0.25 the tributary is impacting significantly on the
TN mg/l 0.25-0.50 main stem river. Nutrient concentrations are
F. coliforms #/100m| <126 130-5007 also high - stricter RWQOs are proposed.
Algae ug/l Chi-a 1020 Local source management required as well.
Tributary 10: Klip River (Gauteng)
- - 5th 25th 50th 75th 95th Proposed .
VerlEle LS percentile | percentile percentile percentile | percentile Acceptable Changes Reasoning
Nitrate (mgll) 2.4 0.30-3.0 Aim to achieve existing RWQOs for salts,
AmmGRE (mg/l) as N 05-1.5 0.10-0.30 however the RWQOs are ultimately
Sulphate (mg/) 200.350 N dependent on those set for the Vaal
Chiorid i - one Barrage. Thus once the Vaal Barrage
oride (mg/h 50-75 None objectives have been confirmed, the
= (o) 80-100 None tributary RWQOs must be re-evaluated
TDS (mg/l) 520-650 None (based on the varying user requirements).
Phosphate (mg/l) as P 0.2-0.5 0.10-0.50 Currently RWQOs for the Klip River is more
Aluminium mg/| 0.05-0.10 lenient than those of the Barrage, and the
P mg/l 0.15-1.00 tr|_butary are impacting S|gn|f|cantly_on the
— l main stem river. Nutrient concentrations are
- = 1.0-4.0 also very high - stricter RWQOs are
lcolilonns 00 1000-5000 500-2500 proposed. Local source management
Algae ug/l Chi-a 10-15 required as well.




Tributary 11: Taaibosspruit

- - 5th 25th 50th 75th 95th Proposed .
W LIS percentile percentile percentile percentile percentile Acceptable Changes Reasoning
Nitrate (mg/l) 1.7662 0.5-3.0 0.25-0.50 Aim to achieve existing RWQO_S for salts,
ATImERIa (mg/l) as N 0.25-0.50 0.10-0.30 however the RWQOs are ultimately
Sl (mg/) 150.300 None dependent on those set for the Vaal
S " : Barrage. Thus once the Vaal Barrage
oride (mg/h 50-60 None objectives have been confirmed, the
= () 42-60 None tributary RWQOs must be re-evaluated
DS (mg/l) 365.4625 273-390 None (based on the varying user requirements).
Phosphate (mgll) as P 0.2-0.4 0.05-0.10 Currently RWQOs for the Taaibosspruit
Aluminium mgll 0.15-0.5 0.05-0.15 are more lenient than those of the
TP mgll 0.10-0.50 B_arrage. V\_/h!le the t_r|bl_Jt_ary |tse_3lf is hlghly
— Sl 1030 impacted it is not significantly impacting
- = on the WQ of the main stem river.
= GoliErIE o] <126 130-500 Nutrient concentrations are also high -
Algae ug/l Chi-a stricter RWQOs are prc_Jpos_ed. S'Fncter
10-20 source control/ reduction is required.
Tributary 12: Leeuspruit
q g 5th 25th 50th 75th 95th Proposed ;
W LIRS percentile percentile percentile percentile percentile Acceptable Changes Reasoning
Nitrate (mg/l) 0.5-3.0 0.20-0.50 Aim to achieve existing RWQOs for salts,
ATImERIa (mgll) as N 0.1-15 0.20-0.50 however the RWQOs are ultimately
dependent on those set for the Vaal
Sulphate (mg/l) 150-300 None
S ma/) 50.150 Bar_rag_e. Thus once the Va_al Barrage
-15 None objectives have been confirmed, the
= (o) 45-70 None tributary RWQOs must be re-evaluated
TDS (mg/l) 293-455 None (based on the varying user requirements).
Phosphate (mgll) as P 0.2-0.4 0.10-0.20 Currently RWQOs for the Leeuspruit are
Aluminium mg/l <03 0.03-0.10 more Ienient_ than th_ose qf @he Barrage.
) mgll 0.20-0.50 While the tr|bl_Jtary itself is impacted to
— o some extent, it does not impact on the
- s 1.0-2.0 WQ of the Vaal Barrage (small tributary).
lcolilonus 00 <126 130-500 Nutrient concentrations are high - stricter
Algae ug/l Chl-a 10-20 RWQOs are proposed.




Tributary 13: Rietspruit
VTR Uilis 5th 25th- 50th- 75th- 95th Acceptable Proposed Reasoning
percentile percentile percentile | percentile | percentile Changes
Nitrate (mgll) 1.7853 3.991 5.269 1.0-3.0 None Aim to achieve existing RWQO_S for salts,
Ammonia (mg/l) as N 0.7315 | 2.23925 7.2415| 02550 0.1-1.00 however the RWQOs are ultimately
SUE (mal) 100.200 N dependent on those set for the Vaal
o] . - one Barrage. Thus once the Vaal Barrage
onde (mg/) 117.05 50-100 None objectives have been confirmed, the
EC (mS/m) 30-70 None tributary RWQOs must be re-evaluated
TDS (mgll) 195-455 None (based on the varying user requirements).
Phosphate (mg/l) as P 0.25-0.50 0.1-0.5 Currently RWQOs for the Rietspruit are
Aluminium mgll 0.15-0.30 0.03-01 more Ienient_ tha_m t_h_ose of _the Barrage.
T mgll 0.30-1.0 The tr|bu_tary is significantly impacted and
= o does impact on the WQ of the Vaal
- 2 1.0-4.0 Barrage to some extent. Nutrient
Racelioins poom 131-4000 500-2500 concentrations are very high (water is
Algae ug/l Chi-a hypertrophic). Stricter RWQOs are
20-50 proposed.
Tributary 14: Kromelmboogspruit
; : 5th 25th 50th 75th 95th Proposed ;
Variable Units percentile percentile percentile | percentile | percentile Acceptable Changes Reasoning
Nitrate (mg/l) 0.5-3.0 0.1-0.25
Ammonia (mg/l) as N <0.5 0.1-0.3
Sulphate (mgl/l) 20-100 None
Chloride (mg/l) 5-50 None
EC (mS/m) 20.4 26 29 56 69.6 18-30 None Data_l set is very I|m|ted_. Need more
- (mgl) 1326 160 117105 N monitoring to identify any issues. However
— 7 : - one water quality does appear to be fairly good.
e (mgf) as 05 05 <0.03 01-03 | Some changes to RWQOs for nutrients are
Aluminium mg/l <0.3 0.03-0.1 proposed.
TP mg/l 0.2-0.5
TN mg/l 0.75-2.0
F. coliforms #/100ml <126 130-250
Algae ug/l Chl-a 10-20




Tributary 15: Mooi River

. . Proposed .
Variable Units perge';tile per%:5et:tile per?:?et:tile perZ:Set:tile per?:5et:tile Acceptable Ch(fnges Reasoning
Nitrate (mgll) 0.09 0.29 0.75 0.3 0.1-05 Existing RWQOs are fairly stringent. Current
Y —— (mgll) as N 003 003 0.1-0.2 status indicates general non-compliance to
SUlE (mal) 5 o be decided RWQOS._RWQOS for salts could be relaxed
R mal) : to a_certam extent, however the RWQOs are
36 To be decided ultimately dependent on those set for the
= () 57 Tobedecided | Vaal Barrage. Thus once the Vaal Barrage
TDS (mgll) 370.5 To be decided | objectives have been confirmed, the tributary
Phosphate (mgll) as P 0.4 0.1-0.5 RWQOs must be re-evaluated (based on the
Aluminium mg/l 0.18 0.03-0.075 varying user requirements). The tributary is
TP mgll 0105 significantly impacted a_nd does impac_t on the
WQ of the Vaal main stem. Nutrient
TN mg/l 1.0-1.5 . . .
- concentrations are high, with algal blooms
acelilonns o] 130-500 posing a threat. Stricter RWQOs are
Algae ug/l Chl-a 20-30 proposed_
Tributary 16: Renoster River
. . Proposed .
Variable Units perge';tile per%:5et:tile per?:%t:tile perZ:Set:tile per?:5et:tile e Ch(fnges Reasoning
Nitrate (mg/l) 0.04 0.05 0.16 0.33 0.61 0.6 0.10-0.20 ) ) .
Ammonia (mg/l) as N 0.04 0.04 0.04 0.07 0.15 0.15 0.01-0.03 Aim to achieve existing RWQO.S for salts,
Sulphate (mg/l) 5.76 12.99 21.70 28.60 39.43 40 None however the RWQOs are ulimately
: : : : : dependent on those set for the Vaal main
Chloride (mg/l) 6.90 12.30 17.20 21.90 28.41 30 None stem. The tributary RWQOS must be re-
EC (mS/m) 12.00 19.00 23.90 36.10 45.10 45 None evaluated once the main stem objectives are
TDS (mg/1) 78.00 123.50 155.35 234.65 293.15 293 None confirmed. Currently RWQOs (95%tile
Phosphate (mgll) as P 0.01 0.02 0.04 0.08 0.19 0.2 0.10-0.20 values) for salts are adequate. The tributary
AT mgll 0.03-0.1 does exhlblt_falrly good quality and does not
TP B 0.20.05 appear to impact on the WQ of _the Vaal
— River. Stricter RWQOs for nutrients are
N mg/l 0.5-1.0 proposed due to some algal growth observed.
Algae ug/l Chl-a 10-30




Tributary 17: Koekemoerspruit

; : 5th 25th 50th 75th 95th Proposed .
Variable Units percentile percentile percentile percentile percentile Acceptable Changes Reasoning
Nitrate (mg/) 0.20 0.99 oo 0.2-1.0 0.2-2.0 Tributary exhibits poor water quality.
Ammonia (mg/l) as N 0.25-1.0 0.20-1.50 Highly impacted, possibly requiring
Sulphate (mg/l) 100-200 To be decided relaxation of RWQOs as it is unrealistic to
Chloride (mgll) 50-100 To be decided manage current state back to existing
EC (mS/m) 31-62 To be decided RV\IQ?NOQS.OTD? Ie_:l\lleéls aredveryt2|gh anl_c: the
) set will depend on the quality
TDS (mg/l) N ) .
—— 5 200-400 To be decided required for the Vaal main stem. Local
Pl (mg/l) as 0.204 0.10-1.00 source management is required. High
e il 0.15-3.0 0.05-0.15 phosphate and nitrate levels were
P mg/| 0.20-1.50 detected, with the tributary showing severe
TN mg/l 0.75-4.0 signs of eutrophication. Stricter RWQOs
E. coliforms #100ml 150-200 250-2500 for n_utrients are propose_zd. Rem(_)val _of the
Algae ug/l Chi-a o5 50 mine decant will alleviate the situation.
Tributary 18: Vierfontein
Variable Units =il ), o e cE RWQO FIEpEEE Reasoning
percentile percentile percentile percentile percentile Changes
Nitrate (mg/l) 0.6 0.10-0.20 Aim to achieve existing RWQOs for salts,
Ammonia (mg/l) as N 0.15 0.01-0.03 however the RWQOs are ultimately
Sulphate (mg/l) 40 To be decided dependent on those set for the Vaal main
Chloride (mg/) No data available - newly established point 30 To be decided stem. The tributary RWQOs must be re-
EC (mS/m) 5 To be decided evaluate_d once the main stem objectives
— gl 293 X are confirmed. Currently RWQOs for are
To be decided set based on those for the Rhenoster.
Phosphate (mg/h as P 0.2 0.10-0.20 Monitoring data is required to determine
Aluminium mg/l 0.03-0.1 current status. The tributary does exhibit
TP mg/l 0.20-0.5 strong algal growth which is indicative of
N mg/l 0.5-1.0 high phosphate concentrations. Stricter
Algae ug/l Chi-a 10-30 RWQOs for nutrients are proposed.




Tributary 19: Schoonspruit

- - 5th 25th 50th 75th 95th Proposed .
Vel LI percentile percentile percentile percentile percentile AEEEDENR Changes Reasoning
Nitrate (mg/h 0.2-1.0 0.2-2.0 Tributary exhibits poor water quality.
Ammonia (mgll) as N 0.25-1.0 0.20-1.50 Highly impacted, possibly requiring
Sulphate (mg/l) 100-200 To be decided | relaxation of RWQOs as it is unrealistic to
Chloride (mgl) 50-100 To be decided manage current state back to existing
EC (mS/m) 3162 To be decided RWQOs. TDS Igvels are very high an_d
— (mal) 200.400 To be decided the RWQO set will depend on the quality
From—— g ' required for the Vaal main stem. Local
Eolil (mgf) as 0.2-0.4 0.10-1.00 source management/intervention is
Aluminium mg/l 0.15-3.0 0.05-0.15 required. High phosphate and nitrogen
TP mg/| 0.20-1.50 levels were detected, with the tributary
TN mg/l 0.75-4.0 showing severe signs of algal growth.
E. coliforms #/100ml 150-200 250-2500 Stricter RWQOs for nutrients are
Algae ug/l Chl-a 25-50 proposed.
Tributary 20: Vals River
Variable Units S 2 <ol vE 95th RWQO Prgessd Reasoning
percentile percentile percentile percentile sereemie Changes
Ml (mg/h 0.04 013 0.45 0.93 2 0.25-0.75 Existing RWQOs for salts need to be
Ammonia (mg/l) 0.04 0.04 0.06 0.12 0.15 0.02-0.08 revised, however the RWQOs are
Sulphate (mg/l) 7.00 21.60 42.12 76.19 120 To be decided | Ultimately dependent on those set for the
Chloride (mgll) 9.26 16.80 29.80 54.90 100 To be decided | V&l main stem. The tributary RWQOs
EC (mS/m) 16.83 28.10 47.20 71.70 98 To be decided mustbt_Je ;_e-evaluatedfc_)ncedthg mamtlstem
objectives are confirmed. Currently
TDS mg/l 109.36 182.65 306.80 466.05 i .
(mg/) 637 To be decided RWQOs (95%tile values) for salts are
AArgsras ) 0.02 0.07 0.16 043 1 0.1-0.5 lenient. The tributary is fairly impacted
Aluminium mg/| 0.1-0.25 and does appear to impact on the WQ of
TP mg/l 0.2-1.0 the Vaal River. Stricter RWQOs for
TN my/l 0.5-2.5 nutrients are proposed due to high
Algae ug/l Chl-a 2550 nutrient concentrations observed.




Tributary 21: Makwassie

Variable Units Sl Ziln S0 i 95th RWQO Prgessd Reasoning
percentile percentile percentile percentile percentile Changes
Nitrate (mgll) 0.04 0.04 0.12 0.89 3.52 3.5 0.05-0.1 Aim to achieve existing RWQOs for salts,
Ammonia (mg/) 0.04 0.04 0.04 0.06 0.14 0.14 0.025-0.10 however the RWQOs are ultimately
Sulphate (mg/l) 4 11 17 23 38 38 None dependent on those set for the Vaal main
Chloride (mg/l) 7 14 24 38 52 52 None stem. The tributary RWQOs must be re-
EC (mS/m) 16 29 4 58 69 69 None evaluated once the main stem object(:vgs
m— (mal) 106.6 185,25 286 375 7 247 85 249 N are confirmed. Currently RWQOs (95%tile
: : : ' one values) for salts are adequate. The tributary
Phosphate (mg/l) 0.01 0.01 0.02 0.05 0.10 0.05-0.1 does exhibit fairly good quality and does
Aluminium mg/! 0.03-0.1 not appear to impact on the WQ of the Vaal
P mg/l 0.10-0.2 River. Stricter RWQOs for nutrients are
N mgl/| 0.5-1.0 proposed due to an increasing trend being
Algae ug/l Chl-a 10-30 observed for phosphate.
Tributary 22: Sandspruit
; : 5th 25th 50th 75th 95th Proposed .
Variable Units percentile percentile percentile percentile percentile RWQO Changes Reasoning
Nitrate (mg/1) 0.04 0.04 0.04 0.10 0.86 0.9 0.10-0.50 Existing RWQOs for salts need to be
Ammonia (mg/l) 0.04 0.04 0.05 0.08 0.20 0.2 0.03-0.75 revised, however the RWQOs are
Sulphate (mg/l) 4.00 8.65 14.15 25.78 60.08 60 To be decided uItimater_dependent on_those set for the
Chloride (mg/) 6.40 11.90 17.65 29.95 107.26 107 To be decided Vaalt E‘am stfe_zm. Lhe tnb;ﬁary R_WQtOS
EC (mS/m) 11.37 20.80 28.10 40.15 93.56 94 To be decided Must be confirmed once e main stem
—— (mal) ) objectives are confirmed. Currently
[¢] 73.91 135.20 182.65 260.98 608.14 611 To be decided RWQOS (95%t|le Values) for SaItS are
Phosphate (mg/l) 0.01 0.02 0.05 0.13 0.39 0.4 0.15-0.50 lenient. The tributary has exhibited WQ
Aluminium mg/l 0.03-0.1 deterioration over the past few years. It
P mg/| 0.25-1.0 does not appear to impact on the WQ of the
TN mg/! 0.75-2.0 Vaal River to any significant extent. Stricter
Algae ug/l Chi-a 10-30 RWQOs for nutrients are proposed.




Tributary 23: Vet River

- - 5th 25th 50th 75th 95th Proposed .
Variable Units percentile percentile percentile percentile percentile RUNECE RWQOs Reasoning
Nitrate (mg/) 0.04 0.04 0.06 0.23 0.66 0.05-0.20 )
Ammonia (mgfh) 0.04 0.04 0.05 0.09 0.21 0.02-0.05 RWQOs for salts are ultimately
dependent on those set for Bloemhof
Sulphate (mgfh) 5.13 13.35 22.50 49.07 125.80 Awaiting To be decided Dam. The tributary RWQOs must be
Chloride (mgll) 8.20 14.70 26.85 63.62 174.03 ngtgj from To be decided confirmed once the main stem Objectives
EC (mS/m) 19.68 25.00 34.15 53.23 111.20 y To be decided are confirmed. The tributary does exhibit
DS (mg/l) 127.89 162.50 221.98 345.96 722.80 To be decided [ high salt levels. WQ impact of tributary is
Phosphate (mg/l) 0.01 0.02 0.04 0.07 0.16 0.05-0.1 not observed due to dilution by water in
AN mgll 0.03-0.1 Bloemhof Dam. However this must be
- ol 0.15.0.90 monitored. Local source management is
m 15°0. required. RWQOs for nutrients are
™ mg 0.5-1.50 proposed.
Algae ug/l Chl-a 10-30
Tributary 24: Harts River
Variable Units S 2 <ol ve Bl RWQOs i oesd Reasoning
percentile percentile percentile percentile percentile Changes
Nitrate (mgll) 0.04 0.08 0.25 0.45 1.85 3 0.10-0.50 E)gisting RWQOS for salts need to be
Ammonia (mg/l) 0.04 0.05 0.07 0.10 0.1 0.05-0.10 revised (stricter), however the RWQOs
Sl (mal) 19742 250 To be decided are ultimately dependent on those set for
P ; ' 100 ' the Vaal main stem. The tributary
onde (mo/h To be decided RWQOs must be re-evaluated once the
EC (mS/m) 120 To be decided main stem objectives are confirmed.
TDS (mgfh) 840 To be decided Currently RWQOs for salts are lenient.
Phosphate (mgll) 0.04 0.01-0.05 TDS levels are very high and the RWQO
Aluminium mg/l 0.03-0.075 set will depend on the quality required for
T mgll 0.05-0.1 the Vaal main stem. Local source
management/intervention is required. The
TN mg/l 0.5-1.0 . . .
” Toom tributary is impacting on the WQ of the
F. coliforms #/100m 150-250 Vaal River fairly significantly. Stricter
Algae ug/l Chl-a 10-20 RWQOs for nutrients are proposed.




Tributary 25: Riet River

VRIELG Uil perSg;tile perzc5et:tile perSCOet:tile per7c5et:tile pergc5et:tile RS Pé?l\rl)QO%eSd Reasoning
Nitrate (mg/) 0.04 0.04 0.06 0.15 0.41 0.10-0.25 RWQOs for salts are ultimately
Ammonia (mg/) 0.03 0.04 0.04 0.05 0.11 0.05-0.1 dependent on those set for Douglas
Sulphate (mgfh) 61.88 124.67 171.80 234.52 344.06 Awaitin To be decided Barrage. The tributary RWQOs must be
Chloride (mgfh) 74.25 161.49 231.40 299.30 452.64 | RWQOs frgom To be decided conﬂrme_d once the main stem ObJeCtl\-/e-S
— o study - are confirmed. The t_r|butary dogs exh|b_|t
59.42 100.00 137.00 179.00 243.20 To be decided high salt levels. WQ impact of tributary is
TDS (mg/l) 386.23 650.00 890.50 1163.50 1580.80 To be decided not observed due to dilution by water
Phosphate (mgll) 0.01 0.01 0.02 0.03 0.05 0.05-0.10 from the Orange River that enters
TP mg/l 0.10-0.25 Douglas Barrage_z. However this impact
™ mgll 0.25-0.75 must be m_onltored._ L0(_:al source
= coliforms G 150.250 management_/lnte_zrventlon is required to
alleviate situation in the Barrage. RWQOs
Algae ug/l Chi-a 10-20 for nutrients are proposed.




