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EXECUTIVE SUMMARY

The Chief Directorate: Water Ecosystems has initiated the development of Resource Quality
Objectives (RQO) for the Middle Vaal Water Management Area. The purpose of this study is to
implement the RQO determination procedures in the Middle Vaal WMA and in so doing determine
the RQOs of the significant resources for presentation to the delegated authority. It is recognised
that the process of RQO determination of water resources requires a strongly driven stakeholder
engagement and communication component supported and guided by the necessary technical and
institutional components.

Establishment of RQOs is a mechanism through which the balance between sustainable and

optimal water use and protection of the water resource can be achieved. RQOs are defined by the

National Wat er Act as fAcl ear goals relating to the ¢
2006).

RQOs are descriptive or quantitative, spatial or temporal, and ultimately allows realisation of the
catchment vision by giving effect through the gazetting process. RQOs provide the basis for
determining the allocatable water quality and water quality stress and are constituted based on the
designated users of the water resource (e.g. recreational, aquatic ecosystem, industrial use,
domestic etc), the goals defined to protect the water resource and the alignment to the catchment
vision and class of the water resource.

In determining the RQOs, it is important to recognise that different water resources will require
different levels of protection. In addition to achieving the water resource management class, the
process has allowed for due of the consideration of the social and economic needs of competing
interests by all who rely on the water resources.

The main objective of the study was to determine RQOs for all significant water resources in the
Middle Vaal WMA. The RQOs have been determined in accordance withthe DWS6s Pr ocedur e s
Determine and Implement Resource Quality Objectives.

The RQO process has taken account of land based activities and considered anticipated potential
impacts that these activities may have on water resources within the WMA. The RQOs have
considered the requirements of meeting the management class, the desired protection level,
current and future water use and the needs of water users. The study has been primarily of a
technical nature being guided by stakehol der and

As part of the RQO development process, a key component has been stakeholder consultation on
the proposed RQOs and numerical limits proposed. Much of the study progress to date has been
of a technical nature with stakeholder involvement being introduced at key steps in the study, with
the last step being a public meeting that was recently held where stakeholders and interested and
affected parties in the Middle Vaal WMA had an opportunity to provide comments, guidance and
inputs on the proposed RQOs. This provided an appropriate platform where stakeholders were
formally engaged on the process outcomes and the proposed RQOs and numerical limits.

The RQOs and numerical limits agreed upon for the Middle Vaal WMA will now be published by
way of notice in the Government Gazette as the final step in the study process. Written comments
may be submitted over a 60 day public comment period.

The purpose of this document is to serve as a technical information document on the RQOs and
numerical limits formulated for the water resources of the Middle Vaal. It includes supporting
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information relating to the approach followed, the context and the rationale where applicable on the

proposed RQOs and numerical limits formulated.
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ASPT

Average Score per Taxon

CD: WE

Chief Directorate: Water Ecosystems
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DWA

Department of Water Affairs
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Department of Water Affairs and Forestry
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Department of Water and Sanitation
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E. coli

Escherichia coli
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Ecological importance and sensitivity

EWR

Ecological Water Requirements
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Groundwater Resource Assessment Phase |l
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Integrated Unit of analysis
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Integrated Water Resource Management

MC

Management Class
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Freshwater Ecosystem priority areas
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Fish Response Assessment Index

MAR

Mean Annual Runoff

MC

Management Class

MIRAI

Macroinvertebrate Response Assessment Index
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Numerical Limit
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National Water Act
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REC
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Resource Directed Measures
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Resource Quality Objectives

RHAM

Rapid Habitat Assessment Method

RHP

River Health Programme

RO

Regional Office
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Resource Unit

WARMS
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Management System

WQ

Water quality

WMA

Water Management Area

WRC

Water Resource Classification

SASS5
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SAWQGs

South African Water Quality Guidelines
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Specific Pollution sensitivity Index

TDS
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TPCs Thresholds of Potential Concern

TWQR Target Water Quality Range

VEGRAI Vegetation Response Assessment Index

VMAR Virgin Mean Annual Runoff
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1 INTRODUCTION

1.1 BACKGROUND AND OVERVIEW

The Chief Directorate: Water Ecosystems (WE) has initiated the development of Resource Quality
Objectives (RQO) for the Middle Vaal Water Management Area. This study leads on from the
recently completed the classification of the water resources of the Middle Vaal WMA where
management classes were determined. The purpose of the RQO study is to implement the RQO
determination procedures in the Middle Vaal WMA and in so doing determine the RQOs of the
significant resources. The proposed RQOs are in the process of being published for public
comment by Government Notice and once approved by the Minister of Water and Sanitation, the
RQOs for the Middle Vaal WMA will be gazetted and thereafter be implemented.

1.2 RESOURCE QUALITY OBJECTIVES

RQOs are defined by the National Water Act as clear goals relating to the quality of the relevant
water resources. RQOs translate the management class of the water resource (either Class |, Il, or
1) into flow, quality, habitat and aquatic ecosystem management goals that need to be achieved to
meet the desired class.

A resource quality objective has to be determined for a significant water resource, as the means to
ensure a desired level of protection. The purpose of the RQOs is to provide limits or boundaries
from which it can be deduced whether the resource is being stressed by existing management
practices or not.

In determining the RQOs, it is important to recognise that different water resources will require
different levels of protection. In addition to achieving the water resource management class, the
process will allow due of the consideration of the social and economic needs of competing
interests by all who rely on the water resources.

In terms of the National Water Act (NWA) (Act 36 of 1998), t he RQO6s based
relate to the following:

Reserve;

in-stream flow;

in-stream and riparian habitat quality;

water level,

presence and concentration of substances in the water;

characteristics and quality of water resource;

characteristics and distribution of aquatic biota; and

regulation of in-stream or land-based activities affecting water quality.

= =4 =4 =8 =4 =4 -8 =9

The setting of the RQOs is best carried out through establishing a vision for the WMA. The RQOs
for the different water resources within the WMA are then established as management tools
towards achieving the overall vision.

The RQOs encompass four components of the resource quality:

1 Water quantity;

1 Water quality;

i Habitat integrity; and
1 Biotic characteristics.

Final October 2014
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RQOs may be descriptive or quantitative and may account for quality over time and/or distance.

1.3 MIDDLE VAAL RESOURCE QUALITY OBJECTIVES STUDY PROCESS

The 7 step process (Figure 1) of RQO determination has been implemented in order to determine
RQOs for significant water resources in the Middle Vaal WMA.

As part of the RQO process in the Middle Vaal WMA, the first step was to delineate the units of
analysis and define Resource Units (RUs). Each integrated unit of analysis (IUA) represents a
homogenous catchment area of similar impacts which must be considered in the determination of
RQOs. A RU on the other hand is a section of a water resource within an IUA that is sufficiently
ecologically distinct to warrant its own specification.

The IUA delineation of the Middle Vaal WMA was done as part of the water resource classification
process, through which 8 IUAs have been delineated for the Middle Vaal WMA. The IUAs
delineated form the basis for the RQO determination process. Through this study the resource
units for the water resources in Middle Vaal WMA were delineated and prioritised. In terms of the
various components and considerations assessed for RU delineation and prioritisation and based
on the understanding and expert knowledge of the Middle Vaal WMA, the results of the delineation
and prioritisation process are as follows:

1 Thirty one surface water resource RUs were delineated and 28 have been prioritised;

i Six dam RUs were delineated and prioritised;

1 Three groundwater priority areas were identified (Dolomite aquifer systems) however the
selection of the units for groundwater RQO determination are still to be confirmed,

1 The general groundwater areas have been described (Ventersdorp/Karoo Aquifer systems)

1 Fifty wetlands/wetland clusters have been prioritised in the WMA.

The next step of the RQO determination process was to prioritise sub-components for RQO
determination and select indicators for monitoring. The components of the water resource per
resource unit viz. habitat, biota, quantity and quality were evaluated and sub-components were
prioritised for development of RQOs for rivers (e.g. flow, salts, fish, in-stream habitat). Key
indicators for monitoring the sub-components were then selected for each RU (Indicators include
e.g. maintenance flows, electrical conductivity) based on the requirements to manage and protect
the water resource. For wetlands RQOs related to the four components habitat, quality, quantity
and biota, while for groundwater RQOs related to the water level, quality, abstraction and
protection zones. Once the components and sub-components were prioritised for Resource units,
groundwater systems and wetland systems/clusters draft RQOs and numerical limits for these
were formulated.

RQOs were developed for the sub-components selected per RU. RQOs are essentially narrative
statements but sometimes provide broad quantitative descriptions of the water resource. The
RQOs relate to the components, sub-components and selected indicators of each RU in the Middle
Vaal WMA. RQOs were set for rivers, dams, wetlands and groundwater. Numerical limits translate
the narrative RQOs into numerical values which can be monitored and assessed for compliance.
Numerical limits were formulated where applicable for the RQOs set for the water resources of the
Middle Vaal WMA.

Much of the study has been of a technical nature with stakeholder involvement being introduced at
key steps in the study, with the last step being a public meeting that was recently held where

Final October 2014
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stakeholders and interested and affected parties in the Middle Vaal WMA had an opportunity to
provide comments, guidance and inputs on the proposed RQOs. This provided an appropriate
platform where stakeholders were formally engaged on the process outcomes and the proposed
RQOs and numerical limits.

The RQOs and numerical limits have been agreed upon for the Middle VVaal WMA and are soon to
be published by way of notice in the Government Gazette as the final step in the study process
(Figure 1). Written comments may be submitted over a 60 day public comment period.

Step 1: Delineatéhe integrated units of analysis and define the resource units;

¥

Step 2:Establish a vision for the catchment and integrated units of analysis;

¥

Step 3:Prioritise and select preliminary resource units for RQO determination;

¥

Step 4: Prioritise subcomponents for RQO determination and select indicators
for monitoring;

¥

Step 5: Develop draft resource quality objectives and numerical limits

¥

Step 6: Agree on resource units, RQOs and numerical limits with stakeholders;

\ 4
» Step 7: Finalise andagette RQOs

Figure 1: RQO determination process

1.4 PURPOSE OF THIS DOCUMENT

The purpose of this document is to serve as a technical information document on the RQOs and
numerical limits formulated for the water resources of the Middle Vaal. It includes supporting
information relating to the approach followed, the context and the rationale where applicable, on
the proposed RQOs and numerical limits formulated.

It serves to guide and provide understanding to the reader on the reasoning and context to on the
proposed RQOs and the numerical limits listed per resource unit for the water resources of the
Middle Vaal WMA.

Final October 2014
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1.5 STUDY AREA

The Middle Vaal WMA is part of the integrated Vaal River System and falls within the C drainage
region of South Africa. The Middle Vaal WMA covers a catchment area of 52 563 km? and
includes parts of the Free State and North-West Provinces. The Vaal River is the only main river in
the WMA. It flows in a westerly direction from the Upper Vaal WMA, to be joined by the
Koekemoerspruit, Skoonspruit, Rhenoster, Vals and Vet rivers as main tributaries, before flowing
into the Lower Vaal WMA and then into the Orange River.

There are several dams that have been developed viz. Bloemhof Dam on the Vaal River,
Allemanskraal Dam on the Sand River, Erfenis Dam on the Vet River, and Koppies Dam in the
Renoster River.

Present land use in the WMA is characterised by gold mining, extensive dry land cultivation,
particularly in the central parts. Irrigation is practised downstream of dams along the main
tributaries as well as at locations along the Vaal River. The remainder of the WMA is natural
grassland used for livestock farming. The economy in the WMA is mainly based on mining and
agriculture as primary production sectors. The largest urban areas are Klerksdorp, Welkom and
Kroonstad.

The Middle Vaal WMA comprises eight sub-catchments as listed in Table 1-1. The WMA consists
of the C24, C25, C41, C42, C43, C60 and C70 tertiary catchments (Figure 2).

Table 1-1: Sub-catchments and related quaternary drainage regions within the Middle Vaal WMA

Primary Quartenary Average Gross Area
Catchment SIS AL Catchments (km?)
Renoster C70A-K 6656
Vals C60A-J 7871
Schoon Spruit C24C-G 5644
c Middle Vaal g24A'B' C24H-J, C25A- | gog1
Bloemhof C25D-F 4959
Allemanskraal C42A-E 3628
Erfenis C41A-E 4724
Sand C42F-L 3927
Vet C41F-J, C4A3A-D 6873

The Middle Vaal WMAOGs water quality and fl ow

the Upper Vaal WMA. The Middle Vaal WMA is dependent on the Upper Vaal WMA for meeting
the bulk water requirements of its mining, industrial and urban sectors. Large quantities of water
are transferred into the WMA to augment local water resources. These upstream activities include
releases from the Vaal Dam and Vaal River Barrage, waste water treatment works discharges,
urban runoff and gold mining activities on the Witwatersrand. In the Middle Vaal WMA discharges
and decants from gold mining activities in the Mooi and Koekemoer Spruits have an impact on the
continued salinity build up in the Vaal River. These impacts are subject to many catchment studies.

Management of water quality and quantity in the Middle Vaal WMA is therefore integrally linked to
both the Upper and Lower Vaal WMAs. Water quality issues of concern in the Middle Vaal WMA
are related to salinity, eutrophication and public health. The closure of mines may have further
water quality impacts. High concentrations of TDS have been identified in the Middle Vaal River
which is impacting on water use in the catchment. Eutrophication as the other key water quality

Final October 2014

S



Determination of Resource Quality Objectives for the Middle Vaal WMA: WP 10534 RQO and Numerical Limits Report

problem in the Middle Vaal River is highlighted by the hypertrophic status of the middle reaches of
the Vaal River from the Vaal Barrage to Bloemhof Dam.

Two dolomite aquifer systems, the Ventersdorp-Grootpan and the Klerksdorp-Orkney-Stillfontein-
Hartebeesfontein (KOSH), are present in the upper reaches of the Schoonspruit and Mid Vaal sub-
catchments (viz, C24C, C24E, C24F and C24A and C24B). These dolomite water resources are
extensively used for irrigation (Schoonspruit groundwater and surface water systems) and
impacted by mining activities in the KOSH area. Several studies have reviewed the status of these
systems pre-2004; although recent impacts due to drought conditions and mining activities may not
be well incorporated into the total hydrological context. Groundwater in the remaining part of the
Mid Vaal Catchment is related to Karoo type aquifer systems which may have been impacted on a
localized scale due to poor management of the quantities and qualities.

7274-024
CROCODILE (WEST)
Legend: AND

[ water bodies MARICO
[] urban areas
c23F Quaternary Catchment
International Boundaries

JOHANNESBURG

LOWER VAAL UPPER VAAL

OPOTCHEFSTROOM

UPPER ORANGE

BLOEMFONTEIN Q

LESOTHO

30 15 0 30 60 90 120 km
]

MIDDLE VAAL WMA

Figure 2: General layout of the Middle Vaal WMA
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2 THE INTEGRATED UNITS OF ANALYSIS (IUAS)

In terms of the Middle Vaal Water Resource Classification study, eight IlUAs were delineated.
These are listed in Table 2-1 and shown in Figure 3. The IUAs form the boundaries for resource

units delineated in the Middle Vaal.

Table 2-1: IUAs delineated for the Middle Vaal WMA

(MidéLIJeAVaal) Catchment area Quaternary catchment
MA Renoster River C70A1 C70K
MB Vals River C60A-C60J
MC Schoonspruit River C24C 7 C24H and C24 A
MD1 Upper Sand River C42A1 C42E
MD2 Lower Sand River C42F- C42L
ME1 Upper Vet River C41A71 C41E
ME2 Lower Vet River C41F i C41J and C43A
1C43D
ME Vaal River from Renoster confluence to | C24B, C24J, C25A i
Bloemhof Dam C25F

The ecological condition of the 8 IUAs as classified in terms of the Water Resource Classification
study for the Middle Vaal WMA is summarised below.

The Middle Vaal WMA includes 4 Ecological Water Requirement (EWR) sites and 26 biophysical
nodes. A biophysical node is an outcome of the classification process at which a desired ecological
category (nested ecological category) for each river reach upstream of the node has been

provided.

The summary table of the eco-classification at the EWR sites and biophysical nodes per IUA in the
Middle Vaal WMA is provided Table 2-2 (DWA, 2012). The management classes per IUA are also

included in Table 2-2 (DWA, 2012).
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Figure 3: IUAs delineated in the Middle Vaal WMA
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Table 2-2: Summary of Eco-classification at EWR sites and biophysical nodes and the IUA
Management Classes in the Middle Vaal WMA

Node name PES REC ES El catcr?nflzzf area Managzr:ent
(km°)
IUA MA Renoster River
MA.1 C C moderate moderate 613
MA.2 B/C B/C moderate moderate 881
MA.3 C C moderate moderate 81
MA.4 C C low low 2413
MA.5 CID C/D low low 422 '
MA.6 C C low low 4092
MA.7 C C low moderate 1152
MA.8 C C low low 5868
IUA MB Vals River
MB.1 C C low low 860
MB.2 C C low moderate 349
MB.3 C C low low 4898 !
EWR14 C/D C/D moderate moderate 5930
IUA MC Schoonspruit
MC.1 C C low low 1350
MC.2 C C low moderate 2020
MC.3 CID CID low low 2694
MC.4 C/D CID low low 3503 !
MC.5 D/E D low low 839
MC.6 D D low low 499
IUA MD1 Upper Sand River
MD1.1 C C low low 2215 1]
IUA MD2 Lower Sand River
MD2.1 C C moderate low 3974
MD2.2 C C moderate low 734 1l
MD2.3 C C moderate low 7555
IUA ME1 Upper Vet River
ME1.1 C C low moderate 2113
ME1.2 C C low low 2083 1
ME1.3 B/C B/C low moderate 159
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i Management
Node name PES REC ES El catchment area 9
2 Class
(km?)
IUA ME2 Lower Vet River
ME2.1 C C low moderate 5551
1]
EWR15 C/D C/D moderate moderate 16040
IUA MF Vaal River from Renoster to Bloemhof Dam
MF1 C C low moderate 864
EWR12 D D moderate moderate 62305 1l
EWR13 C/D C/D moderate moderate 70809
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3 RESOURCE UNITS

The process followed in terms of IUA delineation and prioritisation was that described in the RQO
Determination Guideline (DWA, February 2011). Delineation and prioritisation of RUs is required
as it would not be appropriate to set the same RQOs for all water resources in a catchment.

The following was considered for delineation of RUs within the Middle Vaal WMA:

IUA boundaries and sub-quaternary boundaries

Geomorphological zones and Eco-regions

EWR sites and location of biophysical nodes (in terms of the Classification study outputs)
Ecological condition (based on the EWR and node information)

Freshwater Ecosystem Priority Areas (FEPAS)

Operation of the system

Water quality sub-units/impacts

Land use and anthropogenic activities

Groundwater units

Expert knowledge of the catchment area and system.

=A =4 =4 =4 =4 =4 =4 4 -4 -4 =4

Stakeholder guidance

Thirty one river and six dam RUs in the Middle Vaal WMA have been delineated. The RUs are
shown in Figure 4 below and listed Table 3-1.

The rationalisation process for RU selection and prioritisation is based on a decision support tool

that has been developed to guide and support the process. Th e & Re s o urricoer iltniistath or
incorporates a multi criteria decision analyses approach to assess the importance of monitoring

each RU as part of management operations to identify important RUs.

Based on the priority ratings obtained through application of the RU prioritisation tool, these
rankings and weightings were used to select the priority RUs for RQO determination. The
evaluation of the RU priority ratings for selection were done at a desktop level and discussed and
confirmed at the stakeholder engagement workshops for the Middle Vaal WMA RQO study held in
Klerksdorp and Welkom over 25 and 26 September 2013 respectively. The scores for all criteria
are combined into a priority rating which scores the RUs relative to each other. This provides an
integrated measure to inform the selection of RU.

Thirty one surface water resource RUs were delineated and 28 have been prioritised; six dam RUs
were delineated and prioritised; three groundwater priority areas were prioritised (Dolomite aquifer
systems). The general groundwater areas have been described (Ventersdorp/Karoo Aquifer
systems) and fifty wetlands/wetland clusters have been prioritised in the WMA. The results are
tabulated in Table 3-1 below and shown in Figure 6 and Figure 7.

Based on the evaluation process twenty eight river RUs and six dam RUs were prioritised. These
are shown in Figure 5 and the overall prioritization rating and rationale are provided in Table 3-2.
Three RUs were not selected. These include the most upstream catchments (headwaters) in the
Renoster River catchment (R1), Vals River catchment (V1) and Upper Sand catchment (US1).
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Table 3-1: RUs Delineated for the Middle Vaal WMA

RU Delineation Quartenary Catchment
IUA 8: VAAL RIVER
VB11 VaaI. River mainstem: Vermaasdrift to upstream Schoon C24B
spruit confluence
VB1.2 yaal River malnstem: From the Schoonspruit confluence to C243
just upstream Vals River confluence
VB13 Vaal River mainstem: From Vals River confluence to C25C, C25F
Bloemhof Dam
VB2 Trlbutary catchments (Vierfonteinspruit and 24J i south of Vaal C24B. C24]
River)
VB3 Ysterspru.lt, Mat.jles.prwt, Klipspruit, Wolwespruit and C24J, C25A, C25C, C25D
Makwassiespruit tributary catchments
VB4 Sandspruit tributary catchment C25C, C25B, C25F, C43B
VB5 Bamboespruit tributary catchment C25E
VB6 Bloemhof Dam C25E, C25F, C43D
TRIBUTARIES
IUA 1: RENOSTER RIVER
R1* From origin to Vaalbankspruit and Vegkopspruit tributary C70A, C70B
confluences
R2 Downstream Vaalbankspruit tributary confluences to Koppies C70C
Dam
R3 Koppies Dam C70C
R4 Downstream Koppies Dam to confluence with the C70E, C70D, C70F, C70G,
Heuningspruit C70H
R5 Downstream Heuningspruit confluence to confluence with the C70J, CTOK
Vaal River
IUA 2: VALS RIVER
V1* Origin of Vals River to Pauciflora Spruit confluence C60A
V2 Downstream Pauciflor Spruit confluence to Kroonstad C608B, CGOC‘C%%?:D’ C60E,
V3 Serfontein Dam C60D
V4 Middelspruit tributary catchment C60H
V5 From the Kroonval weir to the Vaal River confluence C60G, C60J
IUA 3: SCHOONSPRUIT
SK1 From origin of Koekemoerspruit to confluence with Vaal River C24A, C24B
SK2 Schoonspruit eye c24C
SK3 Taaibospruit tributary catchment C24F
SK4 From Schoonspruit eye to Kaalspruit confluence C24D, C24E
SK5 Kaalspruit and Buisfonteinspruit tributary catchment C24G
SK6 Johan Neser Dam (Kklerksdorp Dam) C24G
SK7 From Johan Neser Dam to confluence with the Vaal River C24H
IUA 4: UPPER SAND RIVER
Us1* Origin of Sand River to confluence of the Klipspruit C42A, C42B, C42C
us2 Downstream Klipspruit confluence to Allemanskraal Dam C42D, C42E
uUs3 Allemanskraal Dam C42E
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RU Delineation Quartenary Catchment
IUA 5: LOWER SAND RIVER
LS1 Allemanskraal Dam to Merriespruit confluence C42F, C42G, C42H,
LS2 Rietspruit tributary catchment C42]
1S3 g&vg?stream Rietspruit confluence to confluence with the Vet C42K, C42L, C43B
IUA 6: UPPER VET RIVER
uvi Klein Vet and Laaispruit tributary catchments C41A, C41B
uvV2 Orlglq of Vet River and Leeuspruit tributary catchment to C41C, C41D
Erfenis Dam
uv3 Soutspruit tributary catchment C41E
uv4 Erfenis Dam CAlE
IU7 : LOWER VET RIVER
LV1 Erfernis Dam to confluence with Sand River C41F, C41G, C41H, C41J
LVv2 Downstream Sand River confluence to Bloemhof Dam C43A, C43C, C43D

SELECTED GROUNDWATER PRIORITY UNITS

Dolimitic RU G1
(RU SK2; SK3)

The demarcation of the quartenary catchment covers the whole
dolomite aquifer unit.

C24F, C24C

Dolimitic RU G2
(RU SK3; RU SK4)

The groundwater unit falls within the quartenary catchment
boundaries.

C24C, C24F, C24E

Dolimitic RU G3

The dolomite aquifer systems fall within the boundaries of the

(RU SK1) quartenary catchment and can be included in the surface water C24A, C24B
RU.
VenteGrigg;all:Karoo To be included in the RUs as demarcated for the surface water
Aqui feprs resources

PRIORITY WETLANDS/WETLAND CLUSTERS

SK1

Pan

C24A

SK2

Pan cluster to the north of Vetpan and Klippan

Vetpan and Klippan

Rietpan pan and wetland complex

Schoonspruit eye and upper section of the Skoonspruit
peatland

c24C

SK3

Grootpan

Pan cluster to the north of Coligny

Floodplain of the Taaibosspruit

Lower Kaalspruit

Lower sectioni floodplain of the Skoonspruit

C24F

SK4

Two pans to the northwest of Ventersdorp

Lower section of the Skoonspruit peatland

Skoonspruit wetland system

C24D, C24E

SK5

Floodplain of the lower Skoonspruit

C24G

R4

Floodplain of the middle reaches of the Renosterrivier,
Heuningspruit, Grootvlei, central and lower reaches of the
Mahemspruit, and middle to lower reaches of the Rietspruit

Unchannelled valley bottom wetland of the Rietspruit tributary
of the Heuningspruit and a tributary of the Heuningspruit

C70E, C70D, C70F, C70G,
C70H

R5

Channelled and unchannelled valley bottom wetland adjacent
to Viljoenskroon

C70J, C70K
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RU

Delineation

Quartenary Catchment

Unchannelled valley bottom wetland on the farm Roodepoort

Northern section of Swartpan

Leeupan

Vaneedespan

Groot Rietpan

V4

Channelled valley bottom wetland in the middle reaches of the
Otterspruit and its tributaries

Pan cluster associated with the middle reaches of the
Otterspruit

Unchannelled valley bottom wetland in a tributary of the
Otterspruit

C60H

V5

Valley bottom and hillslope seepage wetlands of Hertzogsvlei

Southern section of Swartpan

C60G, C60J

VB4

Upper reaches of the Sandspruit (immediately north of
Kutloanong)

Pan cluster around Wesselbron including Volstruispan to the
north

Graspan

Mahemspan

C25C, C25B, C25F, C43B

LS3

Ganspan and remaining pans that form the southern part of
the Wesselbron pan complex

Wetland system along the Mahemspruit

Flamingo Pan

Stinkpan

Witpan

C42K, C42L, C43B

Lv2

Brakpan

Floodplain of the Vetrivier

Bultfontein pan and saltworks

Pan cluster to the south of Bultfontein

C43A, C43C, C43D

VB5

Pan cluster along the watershed divide to the west of the
Bamboesspruit

C25E

Surface water RUs not prioritised

Final

13

October 2014



Determination of Resource Quality Objectives for the Middle Vaal WMA: WP 10534

RQO and Numerical Limits Report

26700'S

28°00'S

&

Lva

=

29°00'S

yright of Golder Associates Pty. Ltd. Unauthorised use of reproduction of this pian either wholy o in part without written permission infringes copyright. ® Golder Associates Pry. Ltd

LEGEND
050 10 20 3 PROJECT
¥ MV EWR Sites [0 MA-Renoster River [l MD2 - Lower Sand River L e MIDDLE VAAL
MV Biophysical Nodes [l MB - Vals River [ ME1 - Upper Vet River
~—— Major Rivers - NFEPA [ MC - Schoonspruit River [Z] ME2 - Lower Vet River e MIDDLE VAAL CATCHMENT
7] Dams 1 MD1 - Upper Sand River [ MF - Vaal River from Renoster confluence to Bloemhof Dam RESOURCE UNITS AND IUA
1 Quaternary Catchments
> 1 Pl 4
3 Resoune unis sesrece i [ L | SIEHR
Coordinate System: GCS WGS 1984 Johannesburg, South Afica | REVIEW| PM [ 251172014 | A3 REVO
S$1GISS\GIs RQOs Middle Vaal ug13113614937 _A3.mxd

Figure 4: RUs delineated in the Middle Vaal WMA
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Figure 5: RUs prioritised and selected for RQO determination in the Middle Vaal
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Table 3-2: Priority RUs Selected for the Middle Vaal WMA

IUA Resource Unit| Priority Rating (0-1) Rationale for selection
R2 0.41 Sewage works dischargeéspacts on water resource|
Operation of the dam and supporting activities nee
R3 0.80 to be managed. Recreation, fishing, and cultwsgs
R MAt are important.
enoster FEPA present. High activitynining and irrigation.
R4 1.00 ; -
Koppies town present. Wetland priority area.
R5 0.76 Lowest most RU within the IUA. FEPA present.
V2 04 Includes impacts from land based activities that po
) athreat. FEPA present
MB V3 05 Operation of the dam and supporting activities nee
val to be managed.
ais V4 0.1 Wetland priority area; Otterspruitsystem
V5 10 Lowest most RU within the Il Aost impacted FEPA
) present
Tributary of Vabthe River. lighly impacted, requires
SK1 1.0 . T
managementWater quality deterioration.
The Schoonspruitye needs to be protected.
SK2 0.6 Dolomitic aquifers present (Grodwater priority
MC ared)
Schoon/ SK3 0.4 Groundwater and wetland priority aregsesent
Koekemoerspruit SK4 0.4 Irrigation impactson water resource
SK5 04 Irrigation impactswvater resource.
SK6 0.6 Operation of the dam must be managed
SK7 1.0 Lowest most RU within the IJAighly impacted
us2 0.6 Impacts fromthe town of Senekal
MD1 Allemanskraal DamOperation of the dam and
Upper Sand us3 1.0 supporting activities need to be managed. Irrigatior
activity
LS1 0.7 Abstraction for irrigationFEPA present
MD?2 LS2 05 Mining aé:tlvmes in the town of Virginia be
Lower Sand managed :
LS3 10 Wetland priority area. pstream impactsFEPA
present
uvi 0.6 Impacts from the town
ME1 uv2 0.7 Agricultural activities
Upper Vet uv3 0.2 Protect the FEPA
Erfenis Dang supporting activities around the dam,
uv4 1.0 -
agriculturalwater use
ME2 Lv1 0.6 Agricultural and flow impactd=EPA present
Lower Vet LV2 10 Agricultural impacts anahfluence from the Sand
’ Rver, EWR site to be maintained
VB1.1 1.0 . . .
The Vaal main stem is important/priority water
VB1.2 1.0 resource (WMA).
VB1.3 1.0
ME VB2 0.5 Water quality impacts on Vaal River
Vaal River VB3 0.6 Land use impacts
VB4 0.6 Wetland/pans priority area
VB5 0.6 Wetlans (Pans) priority area
VB6 0.9 Operation of the system, water quality
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4  PRIORITISATION OF SUB-COMPONENTS AND SELECTION OF INDICATORS

Step 4 of the RQO development process, required the selection of components and the
identification of proposed sub-components and indicators for which RQOs should be formulated for
water resources within the prioritised resource units of the Middle Vaal WMA.

The step has two key objectives, firstly to identify and prioritise sub-components (viz. habitat,
guantity, quality, biota) that maybe important to users or the environment; and secondly to select
those sub-components and associated indicators (e.g. flow, salinity, fish, invertebrates etc) for
which RQOs and numerical limits should be developed.

There are wide range of sub-components and indicators for which RQOs can be set however it is
not practical or necessary to set RQOs for all sub-components in a resource unit. A rationalisation
process is required to evaluate and prioritise the sub-components for RQO determination. The
process is supported by a decision support tool i t he O6Resource Unéofhe
application of the tool and this step of the RQO development process bears particular relevance to
consideration of impacts and land based activities on the water resources of the Middle Vaal (the
threat posed) and to identify which sub-components should be protected to support activities,
maintain integrity and ecological functioning.

The Resource Unit Evaluation Tool was applied in the Middle Vaal WMA using desktop
information, local knowledge and detailed understanding of the catchment. The assessment was
undertaken in a workshop environment with technical specialists, catchment managers and key
stakeholders. The overall priority ratings obtained through application of the RU Evaluation Tool
was used to guide the selection of sub-components for RQO determination. Once the sub-
components were selected, suitable indicators for monitoring were then identified. The rankings
and scorings of the evaluation provided an indication of the priority sub-components. Based on
this and expert judgement and knowledge the priority sub-components were selected. The process
and outcome of the evaluation assessment and prioritisation per resource unit has been captured
in an evaluation information sheet. As part of the process the direction of change of the sub-
components were also evaluated.

The list of sub-components, indicators selected for monitoring, their selection as a user specific
measure, ecological specific measure or an integrated measure and the rationale for considering
these are indicated in Appendix A per RU for each of the IUAs. This prioritisation has been used
as the basis for developing RQOs and numerical limits.

Eval
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5 SETTING OF RESOURCE QUALITY OBJECTIVES AND NUMERICAL LIMITS

Based on the prioritisation of sub-components undertaken in Step 4, RQOs were then developed
for rivers, dams, wetlands and groundwater in the Middle Vaal WMA. The RQOs relate to the
components, sub-components and selected indicators for each of the prioritised RUs in the Middle
Vaal WMA. Numerical limits were then formulated where applicable for the RQOs set for the water
resources. Numerical limits translate the narrative RQOs into numerical values which can be
monitored and assessed for compliance.

The basic approaches to the drafting of RQOs for rivers, dams, wetlands and groundwater are
briefly outlined below. The RQOs once drafted were then refined based on stakeholder
consultation.

5.1 Rivers and Dams

The drafting of the RQOs for rivers and dams were based on and included the following aspects
which were applied accordingly in the context of each resource unit:

1 Understanding of the catchment context and priorities;
Collation and assessment of available data and information (present state and historic);
Assessment of ecological classification and river health information;

Assessment of water quality information;

=A =4 =4 =4

Incorporation of the requirements of the Water Resource Classification i Management
Classes, Ecological Categories recommended;

Present Ecological State;

Incorporation of flow specifications (rule and tab tables as specified)

Incorporation of any direction of change required for any sub-components;

Consideration of land based impacts;

Stakeholder requirements;

Feasibility of achievement of desired state;

Alignment between resource units;

Specification of 0 qu @ine with thedsaft B@Os;n u mer i c al

Determination of appropriate measures, sampling methods and sampling frequency; and

=A =4 =4 =4 =4 4 -4 -4 -4 -4

Alignment with the Upper and Lower Vaal River RQOs.

The RQOs developed for the Middle Vaal WMA rivers and dams relate to and are based
on/derived from the following:

1 The Management Classes (and Reserve where applicable) and associated ecological
categories:

0 As per the specifications of the Water Resource Classification in the Upper, Middle
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and Lower WMA Study (DWA, 2012)

1 The instream flows are prescribed as specified at ecological water requirement sites and
biophysical nodes:

(0]

(0]

Flows were determined as part of Water Resource Classification in the Upper,
Middle and Lower WMA Study (DWA, 2012) (includes ecological water
requirements also considering strategic/user demands).

High Flows or Low Flows (Maintenance and Drought Flows) or both were selected
based on prioritisation in the specific RU;

RQO flow specifications are those prescribed in terms of the Water Resource
Classification Study.

RQOs are specified in terms of flow requirements at nodes and EWR sites (meeting
ecological requirements and user specifications). Flow RQOs and numerical limits
developed for the Middle Vaal WMA are application of the Rule and Tab flow tables.

The percentile value in terms of the flow duration curves is also specified.

1 The presence and concentration of particular substances in the water resource (stricter of
ecological category (PES or Class) or present water quality state):

(0]

The sub-components of salts, nutrients, pathogens, toxics or system variables were
selected when water quality was prioritised in a RU. Sub-component(s) of
importance/relevance to the user and /or the ecological system was selected.

Indicators of relevance and appropriateness to the sub-components were then
identified. For example, for salts i electrical conductivity; nutrients i
orthophosphate, inorganic nitrogen or system variables i pH, etc.) . Consideration
of impacts and user requirements, as well as ease of monitoring was made.

RQOs were then developed for the sub-components and limits set for the indicators.
Decision criteria applied:

A Ecological category of water resource i Maintenance or improvement

A Present state water quality of resource i Maintenance or improvement (or
some degradation)

A User requirements - strictest user requirements

RQOs were then set and numerical limits specified based on one or more of the
above decision criteria. If present state water quality was stricter than ecological
water quality, RQO was set based on status quo quality. If not the ecological water
guality specification was adopted. The Management Class and related ecological
category was met, user requirements were complied with and alignment with
downstream/upstream reaches was applied.
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1 The characteristics and quality of the water resource and instream and riparian habitat
(maintenance or improvement of ecological state):

(0]

(0]

Instream or Riparian component of the habitat was prioritised for a RU (or both).

Ecological categories, ecostatus and habitat integrity as well as the impacting
activities present were considered.

Maintenance or improvement of a habitat was recommended based on present
state and ecological category specified. Any important species as well as potential
threats were also considered.

RQOs were specified in terms of meeting the ecological category (Management
Class and Present Ecological State).

1 The characteristics and distribution of aquatic and semi-aquatic biota (maintenance or
improvement of ecological state):

0 Sub-components were selected for a RU, if Biota was prioritised as a component.
Fish, aquatic invertebrates, Aquatic birds or Diatoms were selected based on
relevance to a specific RU.

o0 Ecological categories, ecostatus and habitat integrity as well as the impacting
activities present were considered.

0 Maintenance or improvement of the biotic sub-component was recommended based
on present state and ecological category specified. Any important species as well as
potential threats were also considered.

0 RQOs were specified in terms of meeting the ecological category (Management
Class and Present Ecological State); response behaviour and monitoring.

5.2 Wetlands

The approach to the development of RQOs for wetlands in the Middle Vaal WMA was as follows:

From the outset of the study it was recognized that it would be important to integrate the Middle
Vaal study with those being conducted for the Upper and Lower Vaal. This was particularly
important for the wetland component as much of the methodology being applied is new. In order to
facilitate this integration, a number of workshops were held with the wetland team from the Upper
and Lower Vaal and Olifants WMA RQO studies. The idea was to try and agree on the levels of
RQO determination, outline common RQOs that could be applied at the higher levels, and discuss
and RQOs that could be considered at the individual prioritised wetland level. Three workshops
were held where these issues were discussed at length. These comprised of:

1 A one day workshop in with the study teams to discuss the various proposed approaches to
the different studies and see where there could be alignment among the teams;

1 A two day workshop (during November 2013) as part of the Upper and Lower Vaal Studies
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to go through the method that was being applied for these studies and provide input on the
identification and assessment of priority wetlands in the IUAs identified as part of these
studies; and

Similarly a two day workshop as part of the Olifants River Study to go through the method
that was being applied for that study and provide input on the RQOs as well as
identification and assessment of priority wetlands in the IUAs identified as part of that study.

One of the outcomes of the workshops was a set of draft RQOs at the regional level, most of which
were considered appropriate to all four RQO studies. In addition, RQOs were drafted for a
resource unit scale and priority wetlands based on the workshop deliberations and on available
information. RQOs for the wetlands in the Middle Vaal WMA were developed as follows:

1

Regional scale wetland RQOs (Middle Vaal WMA)

Broad generic RQOs wer e developed around 6éno net
wetland types (inferred functionality) and species targets.

Resource Unit scale wetland RQOs

RQOs based on clusters and wetland types were developed considering development and
other risks or impacts that the systems may be exposed to.

Priority wetland RQOs

Specific RQOs for selected priority wetlands were developed based on expert inputs with
specific knowledge of the systems being considered.

5.3 Groundwater

Two aquifer systems were identified within the Middle Vaal WMA:

T

Two dolomite aquifer systems were selected as priority groundwater resource units in the
Schoonspruit IUA.

For the remaining portions of the WMA, a classification of the aquifer systems into typical
Ventersdorp and Karoo Supergroups was applied.

The approach to RQO development for groundwater was as follows (based on an integrated and
aligned approach for the Upper, Middle and Lower Vaal WMAS):

)l
)l

Groundwater RQOs were established on a resource unit scale (regional and local)
Numerical criteria was included where applicable for Water Level and Quality:

0 Where adequate data and catchment related studies existed then specific numeric
criteria was included (as in the case of the Schoonspruit and Koekemoerspruit
dolomites, where some hydrogeological data was available therefore baseline data
was available to establish RU scale RQOs and numerical limits).

0 On a RU scale, where there was limited data, user and protection requirements
were be applied (Fitness for use guidelines and pollution management measures).
(This was in the case of Ventersdorp and Karoo Supergroups were RQOs per RU
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were based on groundwater information collated from the National Groundwater
database (water level data), and the National Groundwater Quality Monitoring
Programme (CHART). Numerical limits were proposed where monitoring (time
series) data supported this which considered user requirements and pollution
management required. In the absence of any data, generically applicable Fitness for

Use guidelines was applied in terms of water quality criteria)

1 The localised requirements were included for all three Vaal WMAs by application of a
representative measure (which provides for protection zones). This measure will require
that numerical limits need to be calculated on a site by site basis during implementation of
RQOs, by application of a standardised formula making use of data collected directly from

the site.
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6 PROPOSED RESOURCE QUALITY OBJECTIVES FOR THE MIDDLE VAAL WMA

The sections below detail the proposed RQOs for rivers, dams, wetlands and groundwater in the
Middle Vaal WMA. This is detailed per resource unit per IUA and includes the context and the
rationale where applicable on the proposed RQOs and numerical limits formulated.

It serves to guide and provide understanding to the reader on the reasoning and context to on the
proposed RQOs and the numerical limits listed per resource unit for the water resources of the
Middle Vaal WMA.

The RQOs are presented in the following sub-sections for rivers and dams, wetlands and
groundwater respectively.

6.1 RIVER and DAM RESOURCE QUALITY OBJECTIVES
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6.1.1 IJUAMA - RENOSTER

RU

Delineation area

Quaternary Catchment

IUA 1: RENOSTER RIVER

R2

Downstream Vaalbankspruit and Vegkopspruit tributary confluences to Koppies Dam

c70C

R3

Koppies Dam

c70C

R4

Downstream Koppies Dam to confluence with the Heuningspruit

C70E, C70D, C70F, C70G, C70H,

R5

Downstream Heuningspruit confluence to confluence with the Vaal River

C70J, C70K

older Associates Ply. L

LEGEND

V¥ MVEWR Sites

MV Biophysical Nodes

[ Resource units
[7"] Dams
—— Major Rivers - NFEPA
MV IUA
o vA

RESOURCESINOTES

Coordinate System: GCS WGS 1984
Datum: WGS 1984

PROJECT

MDDLE VAAL

RESOURCE UNITS
MA

PROJECT No. 13614937 REVO
SCALE 1:750 000 M
Gis M 15/08/2013
CHECK oM 15/08/2013
REVIEW PM 15/08/2013
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IUA MA'i RENOSTER RIVER
RESOURCE UNIT : R2i RENOSTER RIVER: Downstream Vaalbankspruit and Vegkopspruit to Koppies Dam - Quaternary catchment C70C

DESCRIPTION

The IUA class is a Class Il. An ecological category B/C must be maintained at biophysical node MA 2 and a C ecological category at node MA.3. The land use includes
cultivated areas (irrigated agriculture) however the area is largely undeveloped. The area also includes bentonite mining. The town of Heilbron is located in the resource unit.
Run of river abstractions and farm dams present along the river reach. Tributaries include the Elandspruit, Leeufontein and Wolwespruit.

RESOURCE UNIT : R3i7 RENOSTER RIVER: Koppies Dam - Quaternary catchment C70C

DESCRIPTION

The IUA class is a Class Il. An ecological category C must be maintained (Present Ecological State) based on the inflow and outflow of the Renoster River. The dam supports
Koppies Government Water irrigation scheme and includes weirs and canals. The presence of a large number of weirs, road bridges and roads has resulted in a large to
serious impact on the Renoster River. The dam provides flow regulating capability. The yield balance situation is such that the water available from the dam is fully utilised.
There is also significant water use from the river downstream of the dam to the extent that there is no excess water available. The land use is irrigated agriculture and
recreational fishing around the dam.

RESOURCE UNIT : R4 RENOSTER RIVER: Downstream Koppies Dam to confluence with the Heuningspruit- Quaternary catchment C70D, C70E, C70F, C70G,
C70H

DESCRIPTION

The IUA class is a Cass Il. An ecological category C must be maintained at biophysical nodes MA 4 and MA 6 on the Renoster River. Resource unit R4 includes the Renoster
river downstream Koppies Dam to the confluence of the Heuningspruit and Rietspruit tributaries. The towns of Koppies and Edenville are located in the resource unit. Major
tributaries are the Heuningspuit, Rietspruit, Grootvlei and Mahemspruit. The RU includes some mining areas in catchments C70G and C70H and includes irrigated agriculture
as a major water use. The RU has extensive areas of floodplain wetlands and some salt pans which have been identified as a priority wetland area.

RESOURCE UNIT : R57 RENOSTER RIVER: Downstream Heuningspruit confluence to confluence with the Vaal River - Quaternary catchment C70J, C70K

DESCRIPTION

The IUA class is a Class Il. RU must be maintained in a C ecological category (biophysical node MA. 8). R5 includes the Renoster River from below the confluence of the
Heuningspruit to the confluence with the Vaal River. The Olifantsvlei is the major tributary in the RU. The town of Viljoenskroon is located in the RU which has some water
quality impact on the river. These lower reaches (C70J and C70K) display some difference in eco-region level.
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Table 6-1: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis MA RENOSTER

River/Dam RU Component S Resource Quality Objective Indicator/measure Numerical limit Contextiof th_e RQO_and/or
component Numerical limit
Maintenance Low| Drought Flows
Flows
Month m? Perce m? Per Impl tation of the rul d tab
_ mplementation of the rule and ta
L?ﬁ%fxsic(nmotg?eggg%u_ml.097 second [ nile | second Ctﬁg tables (Appendix B) as specified in
(Mm*/a) Oct 0.0172 20 0.0000 | 90 terms of the Water Resource
(51.79% of the Virgin Mean Nov 0.0428 50 0.0000 | 99 cIasslfl_catlon st_gdy (DWA, 20.12)'.
_ Annual Runoff) (VMAR) : : Flow I_|m|ts specified are to maintain
The maintenance low flows and Dec 0.0463 60 0.0000 | 99 ecological state of the water resource
. rought flows must be attained to Jan 60 99 in the recommended ecologica
Quantity d ht fl b ined 0.0597 0.0037 in th ded logical
Low flows ts#erjzgz)ts?sriil]tgﬁg?gg:lson for Maintenance flows (percentage Feb 0.0616 40 0.0000 | 99 category C ananlﬁ:Sest Itlhe Management
\éi:iriebgzigﬁ)turahsed flow Mar 0.0455 40 0.0000 | 99 Percentiles (of required flow rate)
Apr 0.0243 30 | 0.0000 | 99 determined through EWR
Drought flows (percentage value May 0.0093 30 0.0000 | 90 apgl?égiirglnnﬁ?gg;fr?;r?:tse aF\?engrve
of naturalised flow distribution) Jun 0.0062 30 0.0000 | 90 models and methodology (rule
Jul 0.0049 | 50 | 0.0000 | 99 curves).
Aug 0.0045 50 0.0000 | 99
Renoster Sep 0.0073 30 0.0000 [ 99
(C700) RQO based on ecological and user
(Tributaries specification. Present state WQ is
Elandspruit, R2 0.050mg/l. Limit based on target
Leeufontein Dissolved Inorganic Nitrogen N e . th : water quality range limit: Aquatic
and (DIN) as nitrogen ©0.50 milligrams/itre (mgft) (507 percentile) Ecosystem i South African Water
Wolwespruit) Quality Guidelines (1996). Will
maintain Class and C ecological
. category.
Instream concentration of - -
nutrients must be maintained to . S ecﬁiggi(l)sngaﬁiict)ri]setﬁglz%cc;lil ical
Nutrients sustain aquatic ecosystem health | Orthophosphate (POy4)as 00.258 milligrams/litre (mg/l) cgtegory C ubper boundary valuge as
; { /
Zggléo ii;fzraetethgrprg Sg;?ed Phosphorus (50" percentile) per the water quality component of the
Quality 9 gory ’ Ecological Reserve manual (2008).
Ecological and user defined
specifications. Present state WQ is
. . - - N - . . 0.025mg/l. Ecosystem requirement
Nitrate (NO3 )& Nitrite (NO;) as 00.25 milligrams/litre (50™ percentile) L ) )
Nitrogen 06 milligrams/litre (95& percentile) (specialist input and N'P. ratios). L_Jsgr
based target water quality range limit:
Domestic use i South African Water
Quality Guidelines (1996).
RQO based on integrated
Instream salinity must be . specifications. Present state WQ is 50
Salts maintained to support the aquatic Electrical conductivity (EC) 055 milliSiemens/metre (mS/m) mS/m. Limit is the ecological category

ecosystem and the water quality
requirements of the water users.

(95" percentile)

B upper boundary value as per the
water quality component of the
Ecological Reserve manual (2008).
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Sub-

Context of the RQO and/or

River/Dam RU Component Resource Quality Objective Indicator/measure Numerical limit " e
component Numerical limit
RQO is a user specification. Limit is
The presence of pathogens _— the target water quality range for full
Pathogens should pose a low risk to human Escherichia coli (E. coli) %gghco:rzgé%i?(g milllitres (ml) contact recreational use i South
health. P African Water Quality Guidelines
(1996).
Ecological specification.
Habitat Instream Habitat assessments must be The Rapid Habitat Assessment The instream habitat should be monitored Imp(laecglintiigfga(:fer%(;on&n;ir&ded
apina Habitat undertaken to monitor changes Method (RHAM) must be annually to ensure that the required C Mar?agementhIgss r
within the system. implemented. ecological category is being maintained. (Water Resource Classification study,
DWA, 2012).
Located upstream of the Koppies
Dam the Resource Unit R2 .
R2 (Renoster and Elandspruit) acts g‘e?:fni::?:tﬁzsfjﬁ?;%;g rit Ecological specification.
as an important refuge and and health of the fish com?nu)rllit An assessment of the fish community Implementation of recommended
Biota Fish nursery area for fish species must be undertaken Y| should be conducted annually, to monitor ecological category C and
Renoster moving up into the shallow ' against the prescribed C ecological Management Class I.
(_C7OC_) waters and down into the dam. It Fish Response Assessment category. (Water Resource Classification study,
(Tributaries is important to implement the Index (FlgAI) must be utilized DWA, 2012).
Elandspruit, necessary actions to maintain the '
Leeufogtem habitat for fish species to utilise.
an . The integrity of the invertebrate . I
Wolwespruit) community should be determined Ecological specification.
Biot Aquatic ;r;?:rlgitﬁ\%lrttyegg?:communit using the Macroinvertebrate Maintain the current C ecological category Imp(l;gke)ntizgglogact);r%c;onén;ir&ded
ota q o y Response Assessment Index by ensuring that the Average Score 9 gory
Invertebrates | within the system must be (MIRAI). Conduct aquatic PerTaxon (ASPT) is >5.0 Management Class II.
maintained. biomoni.toring annuglly using the e (Water Resource Classification study,
SASS5 methodology. DWA, 2012).
Malnti?oz?;;:e Low Drought Flows
Month 3 Per 3 Per Implementation
Total EWR (node MA4) = 18.04 m’/ cen m’/ cen .
million cubic metres/annum second | 7 second | o of the rule and tab tables (Appendix
(Mm®/a) B) as specified in terms of the Water
Oct 0.2348 [ 60 0.0299 | 99 Resource classification study (DWA,
The downstream maintenance (28.82% of the Virgin Mean Nov 0.5204 | 60 | 0.0231 | 99 Flow limits s eii(;ilezd)-are to maintain
low flow requirements of node Annual Runoff) (VMAR) Dec 0.5604 | 70 0.0336 [ 99 logical p fth
Koppies Dam MA 4 must be met to support a 3 07187 | 80 00672 | 99 ecological state of the water resource
R3 | Quantity - an : : in the recommended ecological
(C70C) Low flows healthy condition for the Feb 0.7577 | 70 0.0248 | 99 | category C and meet the Management
ecosystem and users. Maintenance flows (percentage : . gory cl 9
value of naturalised flow Mar 0.5892 | 60 | 0.0448 | 99 b fles ( fass . d4f te)
o ercentiles (of required flow rate
distribution) Apr 0.3484 60 0.0309 | 99 determined through EWR
Ma 0.1613 | 50 0.0261 | 99 inati
Drought flows (percentage value y d(_eter_mlnanon process as per
of naturalised flow distribution) Jun 0.1181 60 0.0386 | 99 application of appropriate Reserve
Jul 0.1001 60 0.0381 | 99 models and methodology (rule
curves).
Aug 0.0900 | 70 0.0351 | 99 )
Sep 0.1246 | 50 0.0455 | 99
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Sub-

Context of the RQO and/or

River/Dam RU Component Resource Quality Objective Indicator/measure Numerical limit " e
component Numerical limit
RQO based on integrated
specifications. Present state is
Dissolved Inorganic Nitrogen . . ) 0.05mg/I. Limit based is as per target
(DIN) as nitrogen O 0.50 mil(myiyBE0dpersentie) § water quality range limit: Aquatic
Ecosystem i South African Water
Quality Guidelines (1996).
Ecological specification. Limit is the
) ) Orthophosphate (POs)as O 0.015 mi l(ngil)gr ams/ | i upper_boundary value as per the v_vater
Concentration of nutrients must th . quality component of the Ecological
e ! Phosphorus (50" percentile) ;
be maintained to sustain Reserve manual (2008) (mesotrophic
ecosystem health and water ___state). _
Nutrients quality requirements of water Ecological and user defined
users. The dam should be specifications. Ecosystem
maintained in a mesotrophic Nitrate (NOs ) & Nitrite (NO,) as O 0.25 milli percentite / | i 1 reqw_rement (specialist input and N:P
state. : aE . th : ratios). User based target water
Nitrogen 6 milligramsl/litre (95" percentile) . R - .
quality range limit: Domestic use i
) South African Water Quality
Quality Guidelines (1996).
Response variable to monitor
Chlorophyll-a (Chl-a) © 0.025 mil(hgigrams/ | j Cutrophication Waterquaity limitlo
(Phytoplankton) (50‘“ percentile) malntal'n_ me_sotrop ic state. Ecologica
Koppies Dam specifications. Ecological Reserve
(C70C) R3 manual (2008) (mesotrophic state).
Ecological category and user
The salinity in the dam must be requirements met. Present state
maintained in order to support . . . quality (49 mg/l) i Limit is the
Salts ecosystem health and the water Electrical conductivity (EC) 0 m5 5 mi 17 Simglnens/ me | ecological category B upper boundary
. ; (95" percentile) -
quality requirements of the value as per the water quality
downstream water users. component of the Ecological Reserve
manual (2008).
RQO is a user specification. Limit is
The presence of pathogens — the target water quality range for full
Pathogens should pose a low risk to human Escherichia coli (E.coli) (lgiﬁghco:rrcltesr/ii?‘g milllitres (mi) contact recreational use i South
health. P African Water Quality Guidelines
(1996).
. The dam provides important refuge habitat for aquatic and semi-aquatic biota and all components of its management I_Dam_habltat can affect the‘
Habitat . : : - P p s sustainability of the ecosystem if not
Dam habitat (recreation, eco-tourism, abstraction, water quality impacts, dam releases). All aspects of the habitat within the dam ’
should therefore be protected properly management. A_n Integr ated
' management approach is required.
Located in the main channel of
. the Renoster River, the dam The fish population must be monitored through health assessment studies. -
Biota Fish provides an important fish refuge | Suitable abundances should be determined. Monitoring should be conducted Indication O;t:)i hg?::;h of the dam
area and must be managed to annually. y '
maintain the upstream species.
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River/Dam

RU

Component

Sub-

Resource Quality Objective

Indicator/measure

Numerical limit

Context of the RQO and/or

component Numerical limit
Zhﬁa?ﬁl:rgsgzzcr)rzfaaL\Jl:triftgir%f Aguatic birdlife is dependent on the
- qua I-aqu A baseline assessment should be conducted to determine the aquatic bird dam habitat and associated
Aquatic birds | species. The suitability of the .
dam as bird habitat must be community around the dam. ecosystem. The dependence must be
maintained determined and protected.
Maintenance
Low Elows Drought Flows
Month m Per Y Per
cen cen
Total EWR (node MAG) = second | .. | second | . Implementation of the rule and tab
25.413 million cubic, Oct | 02808| 60 | 0.0373| 99 tabt'grsm(éz?fﬁg%gﬁ;;i‘;iﬂ:fg n
metres/annum (Mm®/a e
(27.28% of the (Virgin l\)llean Nov 0.6065 | 70 0.0617 | 99 classification study (DWA, 2012).
. Flow limits specified are to maintain
The maintenance low flows and Annual Runoff) (VMAR) Dec 06758 | 80 0.0971 | 99 ecological state of the water resource
. ; Jan 0.9039 | 80 0.0821 | 99 in the recommended ecological
Quantity Low flows drought flows must be _a;talned to Maint fl t category C and meet the Management
support a healthy condition for aintenance flows (percentage Feb 1.0206 | 70 0.0661 | 99 Class II
the ecosystem and users. value of naturalised flow . iy
distribution) Mar 0.8789 | 70 0.0485 | 99 Percentiles (of required flow rate)
A 05698 | 70 00887 | 99 determined through EWR
r ] ] -
Renoster Drought flows (percentage value P dgter_mlnaﬂon process as per
C70D. C70E of naturalised flow distribution) May 0.2830 | 60 | 0.0261| 99 application of appropriate Reserve
( ' ; models and methodology (rule
C70F, C70G, Jun 0.1759 | 60 0.0502 | 99 curves)
C70H) Jul 0.1434 | 80 0.0709 [ 99
&%‘;"F‘)’gss“ggm R4 Aug | 01307 | 80 | 0.0373| 99
to confluence Sep 0.1674 50 0.0579 | 99
Helr:qitrrl]gtsh;ruit) Ecological specifications. Based on
. o . present state and as per target water
(DIDIT:;))IV:sdI\II?t?(;giglc Nitrogen O 0.5 mil I(ngh) (c@"percertile)t | quality range limit: Aquatic Ecosystem
9 I South African Water Quality
Guidelines (1996).
Instream concentration of . Ecological specifications. Ecological
. nutrients must be improved to Orthophosphate (POy)as O 0. 058 mi(ndli gr ams / || category C upper boundary value as
Quality Nutrients sustain aquatic ecosystem health | Phosphorus (50" percentile) per the water quality component of the

and ensure the prescribed
ecological category is met.

Ecological Reserve manual (2008).

Nitrate (NO3 ") & Nitrite (NO;) as
Nitrogen

O 0 miligramsilitre &50‘h percentile)
06 milligrams/litre (95" percentile)

Ecological and user defined
specifications. Ecosystem
requirement (specialist input and N:P
ratios). User based target water
quality range limit: Domestic use 1
South African Water Quality
Guidelines (1996).
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River/Dam RU Component = Resource Quality Objective Indicator/measure Numerical limit (ComE o th_e RQO_and/or
component Numerical limit
Instream salinity must be Ecological and user defined
maintained at the current state to N . . specmcatlons.' L_|‘m|t'ba_15ed on
. . . O 70 mill i S{mM&/mens/ met presentstate quality i within category
Salts support the agquatic ecosystem Electrical conductivity (EC) th i bound | h
and the water quality (95™ percentile) C up{)er oul_r: ary value ats F:‘etLt e
: water quality component of the
requirements of the water users. Ecological Reserve manual (2008).
pH must be maintained at 7.4 (5th percentile) and 8.6. Attamment of Management Class _an_d
pH range th ) associated ecological category. Limit
present state. (95 percentile) 3
Quality System based on present state quality.
variables A base!lne assessment to - A 10% variation from background No baseline data available. Monitoring
determine the present state Turbidity I B ) ;
instream turbidity is required. concentration is allowed. is required to determine present state.
Attainment of Management Class and
The concentrations of toxins recommended ecological category.
. should not be at a level that is . . O 0.072 mil(mgll)gr ams / | i Ecological category C upper boundary
Toxics toxic to aquatic organisms and a Ammonia (NH;) as Nitrogen (95th percentile) value as per the water quality
threat to human health. component of the Ecological Reserve
manual (2008).

Renoster Habitat Instream Habitat assessments must be The Rapid Habitat Assessment The instream habitat should be monitored Attainment of Management Class and
(C70D, C70E, apita Habitat undertaken to monitor changes Method (RHAM) must be annually to ensure that the required C associated ecolog ical catedo
C70F, C70G, within the system. implemented. ecological category is being maintained. 9 gory-

C70H -
(DownstrZzam R4 A baseline assessment to
Koppies Dam determine the integrity and
to confluence health of the fish community
with the should be conducted to
Heuningspruit) Ensure the current ecological determine the current state. If the
category is maintained. It is current ecological category
important to maintain the integrity Ena?eetithiﬁgﬁc;?em;;;ﬁ (_S An assessment of the fish community
Fish of the habitat, flow conditions, inte ?’itryand health must be should be conducted annually to monitor Attainment of Management Class and
water quality and limit migration maigtai);e d. However if the against the prescribed C ecological associated ecological category.
barriers to ensure that the baseline aséessment shows that category.
prescribed ecological category for h d
_ fish is achieved the current state does not meet
Biota ’ the C ecological category then
the C category must be met.
Fish Response Assessment
Index (FRAI) must be utilized.
The integrity of the invertebrate
community should be determined
The integrity of the using the Macroinvertebrate Maintain the current C category by ensurin
Aquatic macroinvertebrate community Response Assessment Index the Average Score Per Taxgnr{ASyPT) is 9 Attainment of Management Class and
Invertebrates | within the system must be (MIRAI). Conduct aquatic 9 associated ecological category.

maintained.

biomonitoring annually using the
South African Scoring System 5
(SASS5) methodology.

>5.0.
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Sub-

Context of the RQO and/or

River/Dam RU Component Resource Quality Objective Indicator/measure Numerical limit " e
component Numerical limit
leal(;rxelzr}g\rl\v(;e Drought Flows
Total EWR (node MAS8) = Month m¥ Per m¥ Per Implementation of the rule and tab
31.578 million cubic second | " | second | " tables (Appendix B) as specified in
metres/annum (Mm®a) tile tile terms of the Water Resource
The maintenance low flows and (26.12% of the Virgin Mean Oct 03226 60 [ 0.0373| 99 classification study (DWA, 2012).
drought flows must be attained so | Annual Runoff) (VMAR) Nov 0.6848 | 50 | 0.1003 [ 99 Flows specified are to maintain
that the environmental flows Dec 0.7743| 80 | 0.1232| 99 ecological categories of the water
Quantity Low flows requirements are met to support Jan 1.0600| 90 | 0.0821 | 999 | resource in prescribed ecological state
a healthy condition for the Maintenance flows (percentage Feb 12269] 80 | 01116 | 99 and meet the Management Class set.
ecosystem and users. value of naturalised flow Percentiles (of required flow rate)
distribution) Mar 1.0977] 70 | 0.0485| 99 determined through EWR
Apr 0.7311) 70 | 0.1427] 99 determination process as per
Drought flows (percentage value May 03812| 60 | 0.0261| 99 application of appropriate Reserve
of naturalised flow distribution) Jun 0.2319| 80 | 0.0502 [ 99 models and methodology (rule
Jul 0.1871] 90 | 0.0709 [ 99 curves).
Aug 0.1725| 90 | 0.0373 | 99
Renoster Sep 0.2076| 60 | 0.0579| 99 '
(C70J, C70K) Attainment of Management Class and
(Downstream associated ecological category.
Heuningspruit Dissolved Inorganic Nitrogen O1.25 mi | I(og)rEa hpsréehtile) Within ecological category C upper
confluence to (DIN) as Nitrogen ’ boundary value as per the water
confluence R5 quality component of the Ecological
with the Vaal Reserve manual (2008).
River) Instream concentration of Attainment of Management Class and
(includes the nutrients must be improved to ) A . . ) associated ecological category.
Olifantsvlei Nutrients sustain aquatic ecosystem health Orthophosphate (POy)as (0] mO .0 5 8 mi I(ind/llgr ams / | i Ecological category C upper bogndary
tributary) and ensure the prescribed Phosphorus (50™ percentile) value as per the water quality
ecological category is met component of the Ecological Reserve
’ manual (2008).
Ecological and User defined
. specifications. Consideration of
Quality Nitrate (NO; ") & Nitrite (NO;)as | O  1milliyrams/litre (50" percentile) present state.
Nitrogen 06 milligrams/litre (95th percentile) Target water quality range limit:
Domestic use i South African Water
Quality Guidelines (1996).
Attainment of Management Class and
Instream salinity must be . . e associated ecological category as well
Salts maintained. Salinity levels should | Electrical conductivity (EC) (%5(.15 ér)rcenrglle)l Ii Si(msSmg ns/ me as requirements of water users. Limit
not be allowed to deteriorate. P based on present state quality i
corresponds to B ecological category
Attainment of Management Class and
The concentrations of toxins associated ecological category.
Toxics shquld not be_ ata Ievgl that is Ammonia (NHs) as Nitrogen 0 m0 . 0 7_ 2 mi I(nhgill)gr ams / | i Ecological category C upper boyndary
toxic to aquatic organisms and a (95™ percentile) value as per the water quality
threat to human health. component of the Ecological Reserve
manual (2008).
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Sub-

Context of the RQO and/or

River/Dam RU Component Resource Quality Objective Indicator/measure Numerical limit " e
component Numerical limit
RQO is a user specification. Limit is
The presence of pathogens _— the target water quality range for full
Pathogens should pose a low risk to human Escherichia coli (E.coli) %gghco:rzgé%i?(g milllitres contact recreational use i South
health. P African Water Quality Guidelines
(1996).
pH must be maintained at o ‘ N _ Attainment of Management Class _an_d
present state. pH range 6.5 (5" percentile) and 8.5 (95" percentile) associated ecological category. Limit
System based on present state quality.
variables dA base!lne assessment to - A 10% variation from background No baseline data available. Monitoring
etermine the present state Turbidity S - .
. A - concentration is allowed. required to determine present state.
instream turbidity is required.
Habitat assessments must be
undertaken and used in
. conjunction V\.”th an assessment The Rapid Habitat Assessment The instream habitat should be monitored .
Habitat Instream of potentlal d|sturban(_:e_§ from Method (RHAM) must be annually to ensure that the required C Attainment of Management Class and
Habitat adjacent_ land use actlvme_s that implemented. ecological category is being maintained. associated ecological category.
may be impacting on habitat
Renoster integrity. This information should
(C70J, C70K) inform corrective management.
(Downstream In order to maintain the
Heuningspruit ecological integrity of the fish
confluence to community within the Middle Vaal
confluence R5 River the Renoster River and its
with the Vaal tributaries need to be sustainably
River) managed. Flow is important to An assessment of the fish community
(includes the accommodate species utilizing should be conducted annually to monitor
Olifantsvlei the lower reaches as a refuge against the prescribed C ecological
tributary) area. This is important for category.
Fish species intolerant to no/low flow Fish Response Assessment Attainment of Management Class and
condition (Labeobarbus Aeneus, Index (FRAI) must be utilized. The presence of Labeobarbus associated ecological category.
Labeobarbus Kimberleyensis, Kimberleyensis should be considered
Tilapia Sparrmanii). Additionally significant due to its International Union for
Biota water quality in terms of nutrients Conservation of Nature status (near
needs to be monitored to protect threatened).
fish species moderately intolerant
to modified physico-chemical
conditions resulting from the land
use activities within the
catchment.
The integrity of the invertebrate
The integrity of the invertebrate Egmm%gtKAZZ?;Evgiggsgt?'ned
Aquatic community within the system R g An ecological category of C must be met. .
. ; . esponse Assessment Index Attainment of Management Class and
Invertebrates | must be improved, by improving (MIRAI). Conduct aquatic The Average Score Per Taxon (ASPT) associated ecological category
the water quality from a nutrient biomoniioring annually using the value of > 5.0 must be achieved. ’
perspective South African Scoring System 5
(SASS5) methodology.
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Sub-

River/Dam RU Component Resource Quality Objective Indicator/measure Numerical limit CEmis ol th_e RQO_and/or
component Numerical limit
The Renoster River feeds into the
zgﬁtsl%ne?géh;n\é?ﬂ T)Ir\tlzgt bird Aquatic birdlife is dependent on the
Aquatic - Imp : A baseline assessment should be conducted to determine the aquatic bird dam habitat and associated
A area (SA038 Middle Vaal River). . - ) L _ .
birdlife o : community and future changes in the bird communities compared to the ecosystem. Insufficient data is
The suitability of this stretch of . f
’ S . baseline. available. The dependence must be
river for aquatic bird populations ;
e determined.
must be maintained through
proper habitat management.
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6.1.2 IUAMB-VALS RIVER
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IUA MB i VALS RIVER
RESOURCE UNIT : V2'i VALS RIVER: Downstream of Paucifloraspruit to Kroonvaal weir at Kroonstad - Quaternary catchment C60B, C60C, C60D, C60E, C60F

DESCRIPTION

The IUA class is a Class Ill. An ecological category C must be maintained (biophysical MB 3) which will meet the requirements of the management class set. RU V2 includes
the Vals river from the Paucifloraspruit confluence to the Kroonval weir at Kroonstad. Major tributaries include the Elandspruit, Liebenbergstroom and Blomspruit. The weir
forms a delineation between the upper and lower reaches of the Vals river system. This RU is largely rural in nature. In addition to Kroonstad, the towns of Lindley and
Steynrus are also located in the RU. The urban requirements are dominated by the requirement of Kroonstad Municipality. Water is imported from the Vaal River by Sedibeng
Water to supply the needs of the Bothaville Local Municipality. Treated sewage and storm water returns from Kroonstad in particular contribute significantly (33 % of total
resource) to the water resources of the Vals area. The wastewater treatment works of the town& impact on the Vals River. Land use is large dry commercial agriculture with
some irrigation. Reaches within the Elandspruit, Heuningspruit and a minor tributary in C60 are identified as FEPAs.

Groundwater systems include Karoo aquifers (arenaceous rocks of the Molteno, Elliot and Clarens Formations with basaltic lava from the Drakensberg Group). These are
shallow to medium aquifers (<75mbgl); moderate to minor (0.5 to 2.0l/s). Groundwater use is less than 2.5% of recharge; and baseflow contribution to surface water
component in headwater areas of drainages in the order of ~3.5Mm%a in the upper stream parts (C60B & C) and ~2.5Mm*/a in the downstream parts (C60E and F).

RESOURCE UNIT : V3i VALS RIVER: Serfontein Dam - Quaternary catchment C60D

DESCRIPTION

The IUA class is a Class Ill. An ecological category C must be maintained (Present ecological State) based on the inflow outflow of the Vals River. It has a small storage
relative to the runoff. The dam has no release capability. The dam has a small storage relative to the runoff. The Serfontein Dam has a capacity of 4.200million m®and a
surface area of 1.58 km®. Seasonal water releases are made from the dam. Seasonal water releases are made from the dam. The yield balance situation is such that there are
deficits in supply.

RESOURCE UNIT : V4i VALS RIVER: Middelspruit- Quaternary catchment C60H

DESCRIPTION

The IUA class is a Class Ill. RU should be maintained in a C ecological category based on PES. The catchment area of the Middelspruit tributary is delineated as a RU V4.
The area is largely rural in nature. It includes the Otterspruit as a tributary. The upper reaches of the Middelspruit is impacted by agricultural activities. Extensive wetland
systems occur along the upper reaches of the Otterspruit and its associated tributaries. Pan systems also occur along the drainage divides in this area. The Otterspruit wetland
system renders this an important water resource in the study area.

RESOURCE UNIT : V51 VALS RIVER: From Kroonvaal weir to the Vaal River confluence - Quaternary catchment C60G, C60J

DESCRIPTION

Final October 2014

37



IUA MB i VALS RIVER

The IUA class is a Class Ill. V5 includes the Vals River from below the Kroonval weir at Kroonstad to the confluence with the Vaal River. The classification process
recommended an ecological category C/D for EWR site 14 for the lower Vals River. The Nuwejaarspruit and Skikspruit are the major tributaries in the RU. Bothaville is located
in the RU alongside the Vals river close to the Vaal river confluence. The RU is impacted by the town of Kroonstad and upstream activities. The catchment does not contribute
to the yield of the Vaal River. This river system does not have storage regulation capability with release capabilities, with the result that high flow control and management is
not possible. Water quality deterioration as a result of Kroonstad, Lindley and Bothaville Sewage Works runoff as well as runoff from irrigated and dryland agriculture has a
serious to critical impact on the Vals River. Prolific growth of algae in the lower reach of the river has been observed. The overall modification to bed, channel and flow in the
Vals River is moderate to large due to the presence of several weirs, roads through the river and road bridges over the river, as well as Serfontein Dam.

Final October 2014

38



Table 6-2: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis MB VALS

River/Dam RU | Component S Resource Quality Objective Indicator/measure Numerical limit Contextiof the_ R_QO/NumerlcaI
component limit
Maintenance
Low Flows Drought Flows
Total EWR (node MB3) = Month | Per | 3 Per | Implementation of the rule and tab
33.464 million cubic second | ™ | second | €™ tables (Appendix B) as specified in
metres/annum (Mm?*/a) tile tile terms of the Water Resource
(25.41% of the Virgin Mean Oct 0.3200 | 60 | 0.0261 | 99 classification study (DWA, 2012).
Annual Runoff) (VMAR) Nov | 0.6655 | 70 | 0.0077 | 99 Flows specified are to maintain
The maintenance low flows and Dec | 0.8307| 70 | 0.0000 | 99 ecological categories of the water
Quantit Low flows drought flows must be attained to Jan 1.1537 | 80 | 0.0373| 99 resource in prescribed ecological
Y support a healthy condition for the Maintenance flows (percentage Feb 12475 | 70 | 0.0703 | 99 state and meet the Management
ecosystem and users. value of naturalised flow Class set. Percentiles (of required
distribution) l\:ar 114?? 9 | 00523 | 99 flow rate) determined through EWR
pr_| 0.69 60 | 0.0000| 99 determination process as per
Vals Drought flows (percentage value May | 0.3566| 40 | 0.0373 | 99 application of appropriate Reserve
(C60B, of naturalised flow distribution) Jun [ 01991 | 60 | 0.0386 | 99 models and methodology (rule
C60C, Jul 0.1340 | 60 | 0.0075 | 99 curves).
C60D, Aug | 0.1568| 60 | 0.0411 | 99
C60E, Sep | 0.2600 | 30 [ 0.0000 | 99
C60F) - -
(from the ‘ o . _ Ecological specifications. Based on
b Dissolved Inorganic Nitrogen O 0. 50 mi l(nhgil)gr a ms /| present state and as per target water
Pauciflora - th . ) b :
spruit (DIN) as Nitrogen (50™ percentile) quality range limit: Aquatic
confluence Ecosystem i SAWQGs (1996).
to the V2 | . ¢ . Ecological specifications. Ecological
Kroonval nstream concentration of nutrients ; - . . category C upper boundary value as
weir at must be improved to sustain O;']thop:osphate (PO4)as Oom 0. O.|5 8 miQnd/)i gr amg per the water quality component of
Kroonstad) Nutrients aquatic ecosystem health and Phosphorus (507 percentile) the Ecological Reserve manual
(Major ensure th_e prescribed ecological (2008).
tributaries category is met. Ecological and User defined
include the . specifications. Based on present
Elandspruit, Quality Nitrate (NO3 ") & Nitrite (NO;) as O 0.25 mil K‘5®‘hgaerczenﬁls)/ | state.
Liebenberg Nitrogen 06 milligrams/litre (95" percentile) Target water quality range limit:
stroom and Domestic use i South African Water
Blomspruit) Quality Guidelines (1996).
Instream salinity must be
maintained at the present state to N . . Ecological category and user
Salts support the aquatic ecosystem and | Electrical conductivity (EC) 0 mG 5 mi P Smemens/n requirements met. Limit based on
) ; (95" percentile) .
the water quality requirements of present state quality.
the water users.
RQO is a user specification. Limit is
The presence of pathogens should o . . 130 counts/100 millilitres (ml) the target water quality range for full
Pathogens pose a low risk to human health. Escherichia coli. (E.coli) (95‘h percentile) contact recreational use - SAWQGs
(1996).
Habitat assessments must be . . The instream habitat should be
. . undertaken to monitor changes The Rapid Habitat Assessment monitored annually to ensure that the Attainment of Management Class
Habitat Instream Habitat L o Method (RHAM) must be . : . ) . -
within the system. Monitoring . required C ecological category is being and associated ecological category.
s . implemented. A
should take specific cognisance of maintained.
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Sub-

Context of the RQO/Numerical

River/Dam RU | Component Resource Quality Objective Indicator/measure Numerical limit e
component limit
changes in flow.
The integrity of the invertebrate
The integrity of the co_mmunity shou_ld be determined _
_ macroinvertebrate community using the Macroinvertebrate An ecological category of C/D must be _
Aquatic within the system must be Response Assessment Index met. The Average Score Per Taxon Attainment of Management Class
Invertebrates . . . (MIRAL). Conduct aquatic (ASPT) value of > 4.8 must be and associated ecological category.
Vals (C60B, |mpl|’_(t)v?d| by 'marp\”?g the watt_er biomonitoring annually using the | achieved.
gggg quality from a nutrient perspective. Sé):tshs'gfrica?hsgolring System 5
CE0E. ( ) methodology.
C60F) _ .
(from the . Water quality improvement is Conduct a diatom assessment The Specific Pollution sensitivity Index Attainment of Management Class
Pauciflora Diatoms required from a nutrient annually (SPI) should be > 9.2 (C category) and associated ecological category
spruit perspective. ' : - .
confluence .
to the V2 | Biota Monitor the integrity of the fish
Kroonval community at a downstream point .
weir) selected within the Resource Unit. Qe?:fﬁ::?:tﬁzsﬁ‘:’zr?ﬁn:: d health | An @ssessment of the fish community
(Major In order to achieve the desired of the fish commur?ityyshould be should be conducted annually to
tributaries recommended ecological category conducted to determine the monitor against the prescribed C
Elandspruit, maintenance of flow is important as . ecological category.
. . . current state and potential .
Liebenberg Fish well as improvements in the current impacts to the population Attainment of Management Class
stroom and water quality. Flow is important to ' The presence of Labeobarbus and associated ecological category.
Blomspruit) accommodate species intolerant to Fish Response Assessment Kimberleyensis should be considered
no/low flow condition (Labeobarbus Index (FRAI) must be utilized significant due to its International Union
Aeneus, Labeobarbus ' for Conservation of Nature status (near
Kimberleyensis, Labeo Umbratus), threatened).
and migration barriers should be
limited.
Mf(;rxe':r:s\r;vcse Drought Flows
Total EWR (node MB3) = Month Implementation of the rule and tab
33.464 million cubic my | PeF Yy Per | tables (Appendix B) as specified in
metres/annum (Mm®/a) second iﬁg second iﬁg terms of the Water Resource
(25.41% of the Virgin Mean classification study (DWA, 2012).
The downstream maintenance low Annual Runoff) (VMAR) Oct 0.3200 | 60 | 0.0261 | 99 Flows specified are to maintain
flow requirements of node MB 3 Nov | 0.6655 | 70 | 0.0077 | 99 ecological categories of the water
Serfontein v3 | Quantity Low flows must be met to support a healthy Dec 0.8307 | 70 | 0.0000 | 99 resource in prescribed ecological
Dam (C60D) condition for the ecosystem. Maintenance flows (percentage Jan | 11537 | 80 | 0.0373 | 99 state and meet the Management
value of naturalised flow Class set. Percentiles (of required
distribution) Feb 1.2475 | 70 | 0.0703 | 99 flow rate) determined through EWR
Mar | 1.1455| 90 | 0.0523 | 99 determination process as per
Drought flows (percentage value Apr 0.6917 | 60 | 0.0000 | 99 application of appropriate Reserve
of naturalised flow distribution) May 0.3566 | 40 | 0.0373 | 99 models and methodology (rule
Jun | 01991 | 60 | 0.0386 | 99 curves).
Jul 0.1340 | 60 | 0.0075 | 99
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River/Dam RU | Component Sl Resource Quality Objective Indicator/measure Numerical limit LU0 the_ R_QO/NumerlcaI
component limit
Aug 0.1568 | 60 | 0.0411 | 99
Sep | 0.2600 | 30 | 0.0000 | 99
Ecological specifications. Based on
Dissolved Inorganic Nitrogen O 0.50 mil(glgr ams/ | present state and as p.er target water
(DIN) as Nitrogen (50th percentile) quality range limit. Aquatic
Ecosystem 1 South African Water
Quality Guidelines (1996).
- N . Within ecological specifications and
Concentration of nutrients in the gtr]thop:osphate (POs)as %Otho - 0 :E'IS mi l(hglig r ams / maintains mesotrophic state.
dam must not be permitted osphorus ( percentile)
toincrease. A decrease in nutrient
concentrations is required tolimit ] ]
Nutrients algal growth, sustain ecosystem Ecological and User defined
health and the water quality . specifications. Based on present
requirements of water users. Dam Nitrate (NO3 ) & Nitrite (NO_) as O 0.25 mil &SO'hg)ercaamile)/ | state.
should be maintained in a Nitrogen 06 milligrams/litre (95" percentile) Target water quality range limit:
mesotrophic state. Domestic use i South African Water
Quality Guidelines (1996).
Quality . .
Response variable to monitor
O 0.025 mil@nhdNgr ams/ eutroph_lcat_lon. Water qgallty limit to
) Chlorophyll-a (Chl-a) th : (ing/hg maintain mesotrophic state.
Serfontein (50™ percentile) ' L
Dam (C60D) V3 Ecological specifications.
Salinity in the dam must be
maintained to support ecosystem . . . Ecological category and user
Salts health and water quality Electrical conductivity (EC) (%5(.16 ér)rcenrglle)l I'i S(ms/mens/n requirements met. Limit based on
requirements of the downstream P present state quality.
water users.
RQO is a user specification. Limit is
the target water quality range for full
The presence of pathogens should o . . 130 counts/100 millilitres (ml) contact recreational use i South
Pathogens pose a low risk to human health. Escherichia coli (E.coli (95" percentile) African Water Quality Guidelines
(1996).
Located in the main channel of the
Vals River, the Serfontein Dam is ) . . .
' The fish population must be monitored through health assessment studies. -
Biota Fish located upstre_am of K_roonstad. . Suitable abundances should be determined. Monitoring should be Indication of the health of the dam
The dam provides an important fish ecosystem.
conducted annually.
refuge area and must be managed
to maintain the upstream species.
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Sub-

Context of the RQO/Numerical

River/Dam RU | Component Resource Quality Objective Indicator/measure Numerical limit e
component limit
Flows must be maintained to . . Use Deskiop Reserve Model (DRM) and Important wetland cluster is present.
. Ecological Water Requirement updated Present Ecological State (PES) e
Quantity Low flows support the wetland systems (EWR) for maintenance low flows | data to determine low flow Flows specifications are necessary to
present. . maintain integrity of system
requirements.
Ecological specification. Based on
Dissolved Inorganic Nitrogen O 0.50 mil(mglgr ams/ || present state and as per target water
(DIN) as Nitrogen (50th percentile) quality range limit: Aquatic
Ecosystem 1 South African Water
Instream concentration of nutrients Quality Guidelines (1996).
must be maintained to sustain | | .
aquatic ecosystem health and . - o - N . th . Ecological specification.
Nutrients ensure the prescribed ecological “:giteeg\‘% ) & Nitrite (NO7) as 8 6 n?iII.i rzar7515/IitrrT:el (QS'SOeEZLﬁg“e)/ ! Targe_t water quality range limit;
category is met. Concentrations 9 9 p Domestic use i South African Water
Quality should not be allowed to Quality Guidelines (1996).
deteriorate.
Ecological specification. Ecological
Orthophosphate (POy) as O 0.058 mi I(ngll)gr ams /| category C upper boundary value as
Phosphorus (50th percentile) per the water quality component of
the Ecological Reserve manual
Middel- (2008).
spruit Instream salinity must be . . . Ecological specification and user
(C60H) V4 Salts maintained to support the aquatic Electrical conductivity (EC) %5m6 5 T‘II P11 Sim&mens/n requirements met. Limit based on
(Otterspruit ecosystem. ( percentile) present state quality.
tributary)
. . . The instream habitat should be
. . Habitat assessmen_ts must be The Rapid Habitat Assessment monitored annually to ensure that the Attainment of Management Class
Habitat Instream Habitat | undertaken to monitor changes Method (RHAM) must be required C ecological category is being and associated ecological category
within the system. implemented maintained '
. A baseline assessment to
Ensure the current ecological d . ) .
. S . etermine the integrity and health
category is maintained or improved of the fish community should be
if lower than the prescribed conducted to determine the An assessment of the fish community
Fish ecologica_l category. It is important current state and potential shou_ld be cqnducted annu_ally to Attainment of Management Class
to maintain the integrity of the impacts to the population monitor against the prescribed C and associated ecological category.
habitat, water quality and flow P pop ' ecological category.
gg?r(ije'tlfgns and limit migration Fish Response Assessment
Biota ' Index (FRAI) must be utilized.
The integrity of the invertebrate
community should be determined
The integrity of the using the Macroinvertebrate Maintain the current C category by
Aquatic macroinvertebrate community Response Assessment Index ensuring the Average Score Per Taxon Attainment of Management Class
Invertebrates within the system must be (MIRALI). Conduct aquatic (ASPT) is >5.0 and associated ecological category.
maintained. biomonitoring annually using the o
South African Scoring System 5
(SASS5) methodology.
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Sub-

Context of the RQO/Numerical

River/Dam RU | Component Resource Quality Objective Indicator/measure Numerical limit e
component limit
Maintenance
Low Flows Drought Flows
Total Maintenance low flow and Month 3 Per 3 Per .
m’/ m’/
drought flow Ecological Water second | °®™ | second | €™ tlg]t)[l)(lain(]imaélr?c;]ixog)h:srgleeii?icé (tj.all;
Requirement (EWR 14) = 8.003 ge e terms Fc))f‘)the Water Regource
million cubic metres/annum Oct 0.153 | 70 | 0.003 | 99 classification study (DWA, 2012)
The maintenance low flows and (Mm?¥a) Nov 0.276 80 0.005 99 | Study Ve
. o _ Flows specified are to maintain
drought flows must be attained so (5.49% of the Virgin Mean D 0333 80 0.006 99 . ;
) ec - : ecological categories of the water
that the environmental flows Annual Runoff) (VMAR) ) - :
; Jan 0.447 90 0.008 99 resource in prescribed ecological
Low flows requirements are met to support a state and meet the Management
healthy condition for the ecosystem Feb | 0484 | 80 | 0.008 | 99 Class set. Percentiles (of ?e uired
and users. Maintenance flows (percentage Mar 0.444 | 80 0.008 99 : ; q
: flow rate) determined through EWR
value of naturalised flow Apr 0285 | 80 0 99 L
distribution) : determination process as per
May 0.166 | 70 0.003 99 application of appropriate Reserve
Drought flows (percentage value Jun 0112 | 80 | 0002 | 99 models andcumrstehscidology (rule
of naturalised flow distribution) Jul 0.087 | 90 0.002 99 )
) Aug 0.095 | 90 0.002 99

Vals Quantity Sep | 0.133 | 70 0 99

(C60G, MaintenanceHighFlows

C60J) Month m¥/ .

(From Total Maintenance high flow second Perentile Implementation of the rule and tab
Kroonvaal Ecological Water Requirement Oct 0 99 tables (Appendix B) as specified in
weirtothe | | (EWR 14) = 16.969 million cubic N 1 terms of the Water Resource
Vaal River metres/annum (Mm?®/a) ov 653 50 classification study (DWA, 2012).
confluence) The maintenance hiah flows must (11.64% of the Virgin Mean Dec 0 99 Flows specified are to maintain
(Nuwejaar ; g Annual Runoff) (VMAR) Jan 0.697 90 ecological categories of the water
spruit and . be attained so that the Feb 27 60 resource in prescribed ecological
S_k'kSp_r”'t High Flows environmental flows requirements : state and meet the Management
tributaries) are met to support a healthy Mar 1.6 60 al t P il f ired

condition for the ecosystem . . A 0 99 ass set. Fercentiies (of require
) Maintenance high flows pr flow rate) determined through EWR
(percentage value of naturalised May 0 99 determination process as per
flow distribution) Jun 0 99 application of appropriate Reserve
Jul 0 99 models andcumrszr;c))dology (rule
Aug 0 99 '
Sep 0 99
Ecological specifications. Based on
. present state and within Ecological
Dissolved Inorganic Nitrogen O 1.50 mil(glgr ams/ I| category C/D upper boundary value
Inst trati f nutrient (DIN) as Nitrogen (50" percentile) as per the water quality component
nstream concentration of nutrients of the Ecological Reserve manual
Quality Nutrients must sustain aquatic ecosystem (2008)

health. Concentrations should not
be allowed to deteriorate.

Orthophosphate (POs)as
Phosphorus

O 0.125
(50" percentile)

mi 1 (ngMg r ams /

Present state unacceptable and
requires improvement. Based on
Ecological category D upper
boundary value as per the water
quality component of the Ecological
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River/Dam RU | Component Sl Resource Quality Objective Indicator/measure Numerical limit CoriEtel the_ R_QO/NumerlcaI
component limit
Reserve manual (2008).
Ecological and User defined
specifications. Consideration of
Nitrate (NOs") & Nitrite (NO;)as | O B miigrams/litre (50" percentile) present state and within C/D
. < - . ) ) ecological requirement.
Nitrogen 06 milligrams/litre (95" percentile) i limit:
Instream concentration of nutrients Targe_t Wate_r quality range Imit:
must sustain aguatic ecosystem Domestic use i South African Water
i : lity Guideli 1996).
Nutrients health. Concentrations should not Chiorophyll-a (Chi-a) Quality Guidelines ( )
be allowed to deteriorate. . ; . R . .
concentrations should be Chl-aPer i p h ¥%ngm? (& Response variables to monitor
monitored as a response percentile) R eutrophication. Water quality limit to
indicator against the resource Chl-aPhyt opl ankton O maintain mesotrophic state.
quality objective nutrient milligrams/litre (mg/l) (50" percentile) Ecological specifications.
concentrations.
Ecological specification. Ecological
. N . category D upper boundary value as
Salts Instream salinity should not Electrical conductivity (EC) 0 th&?nBIlSler_nens/metre (mS/m) per the water quality component of
deteriorate. (95™ percentile) .
the Ecological Reserve manual
(2008). Ecological category met.
RQO is a user specification. Limit is
The presence of pathogens should . . . 130 counts/100 millilitres (ml) the target water quallty range for full
Pathogens ose a low risk to human health Escherichia coli (E.coli) (95m ercentile) contact recreational use i South
Quality P ‘ P African Water Quality Guidelines
vals (1996).
(C60G, pH must be maintained at present H ranae 7.0 (5™ percentile) and 8.6 Ecological specification. Based on
C60J) state. p 9 (95" percentile). present state.
(From
System
Kroonvaal variables A baseline assessment to No baseline data available
- o L .
Vvvggltgif/heer V5 determine the present state Turbidity ?oﬁgg)n:rz\rtliztrlf)ig Z;IJOTvggckground Monitoring required todetermine
confluence) instream turbidity is required. ’ present state.
(Nuvytejaag The Resource Unit provides refuge
Ssﬁ’(r.lli' an‘t habitat for the main stem of the
; bl fpr_w Vaal River and therefore the
ributaries maintenance of the morphology
and form of the channel is The instream habitat should be
important for aquatic and semi- The Rapid Habitat Assessment monitored annually to ensure that the Attainment of Management Class
Habitat Instream Habitat | aquatic biota and ecological Method (RHAM) must be required C/D ecolg ical catedory is and associated ecological category.
processes. Habitat assessments implemented. be?n met 9 gory Ecological Reserve.
must be undertaken to monitor 9 :
changes within the system.
Particular attention should focus on
migration barriers. The prescribed
ecological category must be met.
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River/Dam RU | Component Sl Resource Quality Objective Indicator/measure Numerical limit CoriEtel the_ R_QO/NumerlcaI
component limit
Fish Response Assessment
. . Index (FRAI) must be utilized.
_In ord_er to maln_tam the ecol_oglcal An assessment of the fish community .
integrity of the fish community . I Attainment of Management Class
. S ; ; The ecological specifications and | should be conducted annually to - -
Fish within the Middle Vaal River the - . ; ) and associated ecological category.
) o . Thresholds of Potential Concern monitor against the prescribed C .
Vals Vals River and its tributaries need : . Ecological Reserve.
- for Ecological Water ecological category.
(C60G, to be sustainably managed. Requirement site 14 must be
Sfrg‘r]_g adhered to.
e integrity of the invertebrate
Kroonvaal Thei 9 ity of the i b .
weir to the community should be determined
vaal River V5 | Biota using the Macroinvertebrate
confluence) Response Assessment Index
(Nuwejaar g:/”r?Azt ?;nduﬁaaqllljaticin th The SASSS score must be >110 and the Attainment of Management ClI
spruit and Aquatic The Present Ecological State must omonitoring annually using the Average Score Per Taxon (ASPT) is > ainment of Manageme ass
) . : South African Scoring System 5 and associated ecological category.
Skikspruit Invertebrates be improved to a C category. (SASS5) methodology 5.2. Ecological Reserve
tributaries The ecological specifications and
Thresholds of Potential Concern
for Ecological Water
Requirement site 14 must be
adhered to.
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6.1.3 IUA MG SCHOONSPRUIT KOEKEMOERSPRUIT

RU Delineation area Quaternary Catchment
IUA 3: SCHOONSPRUIT
SK1 From origin of Koekemoerspruit to confluence with Vaal River C24A
SK2 Schoonspruit eye c24cC
SK3 Taaibospruit tributary catchment C24F
SK4 From Schoonspruit eye to Kaalspruit confluence C24D, C24E
SK5 Schoonspruit - Kaalspruit and Buisfonteinspruit tributary catchment C24G
SK6 Johan Neser Dam C24G
SK7 From Johan Neser Dam to confluence with the Vaal River C24H
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IUA MC - SCHOONSPRUIT KOEKEMOERSPRUIT
RESOURCE UNIT : SK1 - KOEKEMOERSPRUIT: From the origin of river to confluence with the Vaal River - Quaternary catchment C24A

DESCRIPTION

The IUA class is a Class lll. The classification process recommended an ecological category D for the Koekemoerspruit. The RU includes the Koekemoerspruit and the
Kromdraaispruit as its tributary. The upper reaches of the Koekemoerspruit has a present ecological state of C. The present ecological state of the lower reaches is categorised
as a D/E with the water quality being the driver for current eco-status. This catchment is highly impacted by urban development and mining activities. There are numerous
tailing storage facilities. The Stilfontein urban area is located in this resource unit together with peri-urban settlements and rural areas. Some dryland agriculture is present in
the upper reaches. The river is underlain by dolomites and there are linkages with the surface water and underground mine workings. Naturally the river flows are seasonal and
there are periods when the river dries up. However the flow patterns have been changed due to the mine dewatering discharges as well as discharges from the Stilfontein
wastewater treatment works into the system. As a result of this flow pattern changes, sections of reeds have developed in the lower reaches of the river which has provided
habitats for aquatic life. The Vaal River backs up into the lower reaches of the Koekemoerspruit. These areas act as refuge areas for fish particularly during periods of high
flow in the Vaal River. The flows also support subsistence livestock watering. The water quality in the river is impacted by mine dewatering discharges as well as the
seepages from the tailings storage facilities, pollution control dams and storm water management systems. The mine impact on water quality is largely related to salts and
toxics such as heavy metals. Cyanide can also be present in the water in times of tailings spills or leakages from the slurry pipelines that traverse the river. The wastewater
treatment works discharges also impacts on water quality specifically on the nutrient concentrations in the river. The feasibility of re-mining the tailings storage facilities is
being investigated. This will involve the hydraulic mining of the tailings, reprocessing to remove the remaining gold and uranium and disposing of the tailings on a central
tailings storage facility. The footprint of the reprocessed tailings will be rehabilitated, which will contribute to the improvement in the water quality of the catchment. However
this will only be initiated in about 5 yearsétime. The discharges from the Margaret and Buffels shafts will be used for re-mining and will no longer be discharged to the
Koekemoerspruit.

RU G3 consists of dolomite aquifer systems; characteristically high yielding aquifer systems with a high vulnerability for pollution, but also a high recharge rate; thus flushing
out the aquifer system occurs frequently. The dolomite aquifer can be divided in a northern part (north of latitude 26°46 6) whi ch hosts agricult
(cultivated commercial dry land practices).Towards the south, extensive mining activity associated with gold mining (Klerksdorp Gold Field) consisting of deep, underground
mine workings and extensive mine residue deposits on surface (tailings dams and waste rock dumps). Shallow aquifer systems in the southern part of RU G3 are polluted due
to the mine residue deposits; especially within the local drainages of waste rock dumps and tailings storage facilities. This aquifer system is current used by the operating
mines for water supply; thus controlling the lateral migration of pollutants.

Due to closure of mining operations, rewatering of the underground works have started but is currently managed by existing gold mining companies i future post-mining
scenarios may include a total re-watering of the mine void and underlying dolomite rock formation. Interaction with surface water bodies through spring discharges in the Vaal
River valley (dolomite outcrops) is foreseen for the future. The extent of the dolomite aquifers is not fully researched, especially south of the Vaal River in terms of groundwater
flow regimes and interaction with Vaal River water body as well. Decants from deep mine shafts north and south of the Vaal River are predicted by the operational mines in the
catchment (water quality AMD type). The decanting mine water will require treatment to discharge standards. A local monitoring network is currently operated by the
operational mines, but future responsibilities will require refinement. Zones with elevated water quality constituents (total dissolved salts, nitrate, sodium and chloride) should
be identified as point source polluted areas.

The RU has priority wetland pans present. The pans have a PES of B, and have a high to very high ecological importance and sensitivity. The pans are defined as endoreic
seasonal pans fed by a relatively large localised catchment and drainage lines. They are part of the Vaal Vet Sandy Grassland ecosystem which is considered threatened.
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RESOURCE UNIT : SK2 - SCHOONSPRUIT EYE Quaternary catchment C24C

DESCRIPTION

The IUA class is a Class lll. The water resources (Schoonpruit Eye) must be maintained in a C ecological category. The classification process recommended an ecological
category C for the Schoonspruit Eye (biophysical node MC1). The PES is a D ecological category due to disturbance and impacts on the riparian vegetation and in-stream
habitat that is impacted upon by peatland mining and irrigation activities. Groundwater fed irrigated agriculture is present in the vicinity of the eye. There is depletion of the
groundwater resources which is impacting on the flow and water quality of the Schoonspruit Eye water. The water quality of the eye is currently good and it is important to
maintain this quality as irrigation and domestic water users are dependent on the Schoonspruit eye for water supply. ,.

The dolomite aquifer systems in the catchment are significantly impacted by irrigation practices. There are extensive abstractions from the dolomitic aquifer for irrigation which
has resulted in the reduction of flow from the Schoonspruit Eye and falling groundwater levels in the dolomitic groundwater compartment over time. Fertilizers are also applied
to the irrigation areas. This has resulted in local nitrate concentrations in the groundwater exceeding 10 mg/L as nitrogen. Elevated salt concentrations in the groundwater have
also been identified in places. The reduction in flow and potential deterioration in the water quality at the Eye will impact on the water users and ecology of the Schoonspruit
downstream of the Eye. The interaction between the Eye discharge and the flow and water quality requirements of the Schoonspruit fed by the Eye discharge requires careful
management of the water balance of the dolomitic compartment. The current groundwater monitoring protocols and programme need to be reassessed.

The RU includes six priority wetlands and wetland clusters. They include the Lelie fontein pan and wetland complex (PES B to D), the pan and wetland complex to the north of
Vetpan (PES C to E), Vetpan (PES D) and Klippan (PES B), wetland system associated with Klippan (PES C/D), Rietpan pan and wetland complex (PES D) and upper section
of the Schoonspruit peatland and the Schoonspruit eye (PES B to D). The pans, wetland complexes and peatlands vary in their PES however all are rated as high to very high
ecological importance and sensitivity. The systems are identified as wetland FEPAs. The wetland systems are characterised as endorheic seasonal pans and depressions
linked to other wetland complexes, seasonal pans and depressions connected to river systems, seasonal pan connected to wetland and river systems and peatland
associated with dolomites and dolomitic eye.

RESOURCE UNIT : SK3i Taaibospruit Catchment, Quaternary catchment C24F

DESCRIPTION

The IUA class is a Class Ill. The classification process recommended an ecological category C for SK3 (biophysical node MC.2). The water resources must be maintained in a
C ecological category. Current land use activities include dryland agriculture, livestock grazing and water quality impacts from the sewage works overflow and maturation
ponds present. These localised impacts need to be managed. The RU is important primarily due to the dolomitic aquifer systems present and the associated wetlands
(peatlands).

The dolomite aquifer systems in the catchment are significantly impacted by irrigation practices which is directly impacting on downstream users. Several large-scale irrigation
systems are noted in the north. A large portion (~20%) of RU G1 are not part of the water balance but have been added to the Crocodile (West) and Marico WMA. Southern
parts of RU G2 consist of various formations of the Ventersdorp Supergroup.

The RU includes six priority wetlands and wetland clusters. They include the Eastern section of Witpan (PES B), Pan cluster north of Coligny (PES B to D), Floodplain of the
Taaibosspruit (PES D), Middle Kaalspruit (PES C/D), Lower Kaalspruit (PES B) and Lower section i floodplain of the Schoonspruit (PES C/D). The pans, wetland complexes
and floodplains vary in their PES however all are rated as high to very high ecological importance and sensitivity. Four of the systems are identified as wetland FEPAs. The
wetland systems in the RU are characterised as endorheic seasonal pans and depressions, floodplains, channelled valley bottom and floodplain complex and unchannelled
valley bottom linked to a floodplain complex.
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RESOURCE UNIT : SK4 - SCHOONSPRUIT: From below eye to the Kaalspruit confluence - Quaternary catchment C24D, C24E

DESCRIPTION

The IUA class is a Class lll. The water resources should an ecological category C/D as recommended in terms of the Classification process (at the node just below the outflow
of the RU). The RU includes the Schoonspruit and Rietspruit and Strydfonteinloop as tributaries. The upper reaches of the Schoonspruit is highly modified with canal systems.
Reduced flow in the river is experienced and there are impacts from upstream agricultural activities and urban use. The RU is largely driven by dolomitic groundwater which
discharges into the Schoonspruit (and Taaibosspruit). Surface water interaction between local aquifer systems in the Schoon- and Taabosspruit systems is possible below the
Eyeds contribution. The Rddemes Bhe Schovnspruit Eye flow at tinees is insufficignato supply downstream users. Ventersdorp is reliant on the
water resource for its water supply. The flows in the RU need to be maintained to support ecological functioning and downstream users. The water quality impacts need to be
managed to prevent deterioration of the resource.

Groundwater includes mainly localised Ventersdorp aquifers, minor to insignificant aquifer types (<2.0l/s yield classes) and shallow Karoo aquifers towards the south east
which are localised minor aquifer types.

The RU includes three priority wetlands and wetland clusters. They include the Lower section of the Schoonspruit peatland (PES D), the floodplain of Rietspruit and the Upper
section 1 floodplain of the Schoonspruit (PES C/D). The wetland systems are rated as high to very high ecological importance and sensitivity. Only the Lower section of the
Schoonspruit peatland is identified as a wetland FEPA. The wetland systems are characterised as peatlands, floodplains or extensive valley bottom and floodplain wetland
system. The floodplain provides important livestock grazing, flow regulation, sediment trapping and flood attenuation function in this RU. It has been impacted by a number of
factors ranging from agricultural practices to flow pattern modification from linear infrastructure and draining, all of which has resulted in a deterioration in its PES. Most
significantly there are noticeable impacts which have resulted from changes in the flow and flooding regime as a result of water use and abstraction upstream, including from
the dolomitic aquifer which feeds the system.

RESOURCE UNIT : SK5 17 SCHOONSPRUIT: Kaalspruit and Buisfontein tributary catchment - Quaternary catchment C24G

DESCRIPTION

The IUA class is a Class Ill. The water resources should be maintained in a C/D ecological category as recommended by the classification process. This middle reach of the
Schoonspruit extends from the Kaalspruit confluence to Johan Neser Dam (Klerksdorp Dam) and includes the Buisfonteinspruit as a tributary. Current overuse (over
abstraction) is prevalent and the water quality is impacted by agricultural activities, urban impacts and piggeries present in the catchment. It is important that the ecosystem is
maintained in its present state.

Groundwater includes mainly localised Ventersdorp aquifers, minor to insignificant aquifer types (<2.0l/s yield classes). Good quality groundwater is present due to shallow
resources and spontaneous recharge events during high rainfall events.

The RU includes the Floodplain of the lower Schoonspruit as a priority wetland. The wetland has a PES of C/D and is rated as a high ecological importance and sensitivity. Itis
identified as a wetland FEPA.

RESOURCE UNIT : SK6 T SCHOONSPRUIT: Johan Neser (Klerksdorp Dam) i Quaternary catchment C24G

DESCRIPTION

Final October 2014

49



The IUA class is a Class Ill. The classification process recommended an ecological category C/D upstream and downstream of the dam (at biophysical MC.3 and MC.4). Thus
the dam should be managed to maintain a C/D ecological status.

The dam is important for commercial irrigated agricultural use and recreation and ecotourism. The dam does not have any bottom outlets and this limits the flow downstream.
This is an important consideration in meeting downstream flow requirements. The dam serves as a refuge for fish.

RESOURCE UNIT : SK7 - SCHOONSPRUIT: From the downstream Johan Neser Dam to confluence with the Vaal River - Quaternary catchment C24H

DESCRIPTION

The IUA class is a Class Ill. Water resources must be maintained in a C/D ecological category as recommended by the classification process for the lower reaches of the
Schoonspruit (biophysical node MC.4) and a D ecological category for the Jagspruit tributary (biophysical node MC.6). The present ecological state of the lower reaches is
categorised as a D with the water quality being the driver for current eco-status. This catchment is highly impacted by urban development and mining activities. Some irrigated
and dryland agriculture is present in the catchment. The Klerksdorp, Hartbeesfontein and Orkney urban areas are located in this resource unit together with peri-urban
settlements and rural areas. The water quality in the river is impacted by mining activities such as seepages from the tailings storage facilities and pollution control dams. The
mine impact on water quality is largely related to salts and toxics such as heavy metals. The wastewater treatment works discharges also impact on water quality specifically
on the nutrient concentrations in the river. The Vaal River backups into the lower reaches of the Schoonspruit. These areas act as refuge areas for fish particularly during
periods of high flow in the Vaal River.

Groundwater includes mainly localised Ventersdorp aquifers, minor to insignificant aquifer types (<2.0l/s yield classes). Groundwater dependant ecosystems include:
Klerksdorp and Kimberly Thornveld i Woodlands with trees and shrubs with a number of species that may be deep rooted and depended on groundwater and may be sensitive
to lowering of the water table. Good quality groundwater is present due to shallow resources and spontaneous recharge events during high rainfall events.
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Table 6-3: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis MC SCHOONSPRUIT

River/Dam RU Component Sl Resource Quality Objective Indicator/measure Numerical limit Contextiof the_ R.QO/ Numerical
component limit
Maintenance Drought
Total EWR (node MC5) = 4.691 Low Flows Flows
million cubic metres/annum (Mm3/a) Month 3 Per 3 Per
(17.91% of the Virgin Mean Annual m/ cen m/ cen | Implementation of the rule and tab
Runoff) (VMAR) second | .. | second | o tables (Appendix B) as specified
Oct 0.0202 | 70 0.0037| 99 in terms of the Water Resource
Maintenance flows (percentage classification study (DWA, 2012).
value of naturalised flow distribution) Nov | 0.0409 | 80 | 0.0039] 99 Flows specified are to maintain
The maintenance low flows and Dec 0.0571 | 40 | 0.0112] 99 | ecological categories of the water
Quantity Low flows drought flows must be attgined Drought flows (percentage value of Jan 0.1038 | 40 0.0112] 99 resource in prescribed ecological
to support a healthy condition for | naturalised flow distribution) Eeb 0.1682 | 40 | 0.0165| 99 state and meet the Management
the ecosystem and users. . Mar | 02012 | 70 | 0.0149| 99 | Class set. Percentiles (of required
The mine water and wastewater 2or | 01246 | 60 | 0.0000] 99 flow rate) determined through
treatment works discharges in P . : EWR determination process as
relation to the required instream May | 0.0504 | 50 | 0.0037| 99 per application of appropriate
flows will have to be managed in Jun 0.0243 | 70 | 0.0039| 99 | Reserve models and methodology
future to ensure the maintenance Jul | 00179 | 70 | 0.0000| 99 (rule curves).
low in the river. Aug | 00138 | 80 | 0.0000] 99
Sep | 0.0104 | 70 | 0.0000| 99
Koekemoer- Ecological specifications.
spruit SK1 R Ecological category C/D upper
(C24A) Dissolved Inorganic Nitrogen (DIN) O 3.0 mil l(mghr ams/ | boundary value as per the water
as Nitrogen (50™ percentile quality component of the
Ecological Reserve manual
(2008). Improvement required.
Attainment of Management Class
and associated ecological
Instream concentration of category. Ecological category D
nutrients must be improved to Orthophosphate (POy) as O 0.125 mil(nggr ams upper boun_dary value as per the
. _ sustain aquatic ecosystem Phosphorus (50" percentile) water quality component of the
Quality Nutrients health and ensure the prescribed Ecological Reserve manual
ecological category is met. (2008). Status quo exceeds
Concentrations should not be tolerable range for aquatic
allowed to deteriorate. ecosystem
Ecological and User defined
specifications. Consideration of
present state. Status quo exceeds
Nitrate (NO3 ") & Nitrite (NO) as O 2.5 milittel(50"cpercemtike)/ tolerable range for aquatic
Nitrogen 06 milligrams/litre (95" percentile) ecosystem
Target water quality range limit:
Domestic use i South African
Water Quality Guidelines (1996).
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River/Dam RU Component SHllo- Resource Quality Objective Indicator/measure Numerical limit (G2 o the_ R.QO/ NUETEEY
component limit
. - O  8nS/m) (95" percentile) Attainment of Management Class
EIectrlc_aI_conducthlty (E.C) A numerical limit of 110 mS/m and associated ecological category
The salinity needs to be improved th . th )
significantly from the present state to (95™'percentile) to be met by the 10 as well as user requirements.
m?eet the rg/ uired ”mﬁ of 85 year after publication date of the Ecological category D upper
miIIiSiemeng/ metre. A phased Government Notice. Resource Quality boundary value as per the water
approach over atwént p ear period Objective numerical limit to be quality component of the Ecological
isptrt)) be used to achiev)e/: )t/he Iiﬁﬂt of achieved by the 20" year after Reserve manual (2008). Status quo
85 milliSiemens/metre (mS/m) publication date of the Government exceeds tolerable range for aquatic
Inst linit th Notice. ecosystem.
Koekemoer- ir?qs ::gsgéstﬁ Q(I:g/emtl:j)le (Ieevels o O 2m\gll (95"percentile) Attainment of Management Class
) p P A A numerical limit of 400 mg/I and associated ecological
spruit SK1 Salts support a healthy aquatic th . th
(C24A) ecosystem and the water qualit (95 percentile) to be met by the 10 category as well as user
re ui)r/ements of water useqrs Y Sulphate (SO.) year after publication date of the requirements. Target water
q ' P 4 Government Notice. Resource Quality quality range limit: Tolerable i
Objective numerical limit to be Stricter user i South African
achieved by the 20" year after Water Quality Guidelines (1996).
publication date of the Government Status quo exceeds tolerable
Notice. range.
Target water quality range limit:
. 0100 mil | iimpM)yams/ | i Acceptable range strictest user.
Magnesium (Mg) (95"percentile) South African Water Quality
Guidelines (1996).
Cyanide (free) (CN) O 0.ngs (BS”‘percentiIe)
Aluminium (Al) O Omgh (95"percentile)
Manganese (Mn) O 0 .ngb E5"percentile)
The concentrations of toxins Strictest of Ecological
Toxics should not be at a level that is Iron (Fe) O 0 mgI595"percentile) specifications and human health
toxic to aquatic organisms and a limits. Present state adopted if
Koekemoer- threat to human health. ] better quality than specifications.
spruit (C24A) SK1 Quality Uranium (U) O 0 m@I3(95"percentile)
Ammonia (NHz) as Nitrogen O 0. 1(95fpgrtentile)
A screening level whole effluent toxicity test should be conducted at four trophic
levels and should the results show toxicity greater than 1 (limited to not acutely
toxic) further definitive tests are required.
RQO is a user specification. Limit
The presence of pathogens — is the target water quality range
Pathogens should pose a low risk to human | Escherichia coli (E.coli) 130 counts/100 millilires for full contact recreational use 1

health.

(95" percentile)

South African Water Quality
Guidelines (1996).

Final

52

October 2014




River/Dam RU Component SHllo- Resource Quality Objective Indicator/measure Numerical limit (G2 o the_ R.QO/ NUETEEY
component limit
The system should be
maintained in its current state . . .
. Instream based on a baseline habitat The Rapid Habitat Assessment The instream habitat should be Attainment of Managemen_t Class
Habitat . Method (RHAM) must be s h . and associated ecological
Habitat assessment. No further implemented maintained in a D ecological category. cateqor
degradation of the habitat and P ’ gory-
riparian zone should occur.
The intearity of fish communit A baseline assessment to determine
must be?na)i/ntained The Y the integrity and health of the fish
. . community should be conducted to An assessment of the fish community .
Koekemoer- SK1 potential presence of d ine th d hould b d d I Attainment of Management Class
spruit (C24A) Fish Labeobarbus Kimberleyensis etermine the current state and should be conducted annually to and associated ecological
) . potential impacts to the population. monitor against the prescribed D
must be confirmed and if found, ecological catedo category.
. measures should be put in place . 9 gory.
Biota : . Fish Response Assessment Index
to protect a viable population. (FRAI) must be utilized
Water quality improvement is Specific Pollution sensitivity Index - . o Attainment of Management Class
. - ; . The Specific Pollution sensitivity Index . A
Diatoms required from a nutrient (SPI). Conduct a diatom assessment (SPI) score should be > 5.0 and associated ecological
perspective. annually. e category.

There is depletion of the
groundwater resources which is
impacting on the flow and water
quality of the Schoonspruit Eye

The maintenance low flows and . . Use Desktop Reserve Model (DRM) water due to irrigation water use
- Ecological Water Requirement ;
. drought flows must be attained ; and updated Present Ecological State
Quantity Low flows o (EWR) for maintenance low flows A ’ S
to support a healthy condition for and drought flows (PES) data to determine low flow Flows are required to maintain
the ecosystem and users. 9 requirements. ecological categories of the water
resource in prescribed ecological
state and meet the Management
Class set.
Schoonspruit SK2 The water quality of the eye is
Eye (C24C) currently good and it is important
Instream concentration of Nitrate (NO; ) & Nitrite (NO,) as O 2.5 mil I(50fperaemtie) | _ to maintain this quality as
nutrients must be maintained to Nitrogen 06 milligrams/litre (95™ percentile) irrigation and domestic water
sustain aquatic ecosystem users are dependent on the
health of the Eye and protect the Schoonspruit eye for water
. . d water quality present. supply.
| goo ) -
Quality Nutrients Concentrations should not be Attainment of Management Class
allowed to deteriorate. The and associated ecological
current water quality ecological : N . category. Ecological category A/B
status of the Schoonspruit Eye S;t(l;:pr?;zzhate (PO4) as go‘“o érc%nztilg) mi l(mgilg r ams upper boundary value as per the
must be maintained. p p water quality component of the
Ecological Reserve manual
(2008).
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River/Dam

RU

Component

Sub-

Resource Quality Objective

Indicator/measure

Numerical limit

Context of the RQO/ Numerical

component limit
Attainment of Management Class
and associated ecological
N . category. Ecological category A/B
Nutrients Chlorophyll-a (Chl-a) ?50”‘0 érc?an]iilg) mi l(mgil)g r ams upper boundary value as per the
p water quality component of the
Ecological Reserve manual
(2008).
Attainment of Management Class
Qualit Salinity levels at the and associated ecological
y Schoonspruit eye are low and O 55 milliSmemens/ category. Ecological category B
Schoonspruit Salts must be maintained at the Electrical conductivity (EC) (95"‘ ercentile) upper boundary value as per the
Eye (C24C) SK2 present state. Salinity levels p water quality component of the
should not deteriorate. Ecological Reserve manual
(2008).
Attainment of Management Class
System pH must be maintained at 6.0 (5" percentile) and 8.5 (95" and associated ecological
! pH range ; L
variables present state. percentile) category. Limit based on present
state quality.
The habitat is unique to the . . The instream habitat should be .
The Rapid Habitat Assessment . Attainment of Management Class
Habitat Instream cat(_:hm_ent area and must be Method (RHAM) must be monl_tored annuall_y to ensure that thg and associated ecological
Habitat maintained at the prescribed . required C ecological category is being
. o implemented. N category.
ecological condition. maintained.
Maintenance Drought Flows
Low Flows )
Month N Per 5 per | Implementation of the rule and tab
m'/ cen m/ cen | tables (Appendix B) as specified
Total EWR (node MC2) = 4.147 second | .. | second | . in terms of the Water Resource
miIIionocubic metres/annum (Mm¥a) Oct | 0.0239| 60 | 0.0075| 99 classification study (DWA, 2012).
glr.]ZIfA) SUZEngm Mean Annual Nov | 0.0278| 70 | 0.0039| 99 FI?WS_ splecTed ?re tofThamtaltn r
The maintenance low flows and unoff) ( ) Dec | 0.0310| 70 | 0.0037| 99 fgg’oﬁfjir‘f’;‘) ri%g rIiEZ é’ oc :I g’ic’]?c;
Quantity Low flows ?(:oslaghtofrltogvshgtljtsht b:oﬁtéizgﬁior Maintenance flows (percentage Jan 0.0743| 70 | 0.0149] 99 state and meet the Management
the eggs <tem an dyusers value of naturalised flow distribution) Feb | 0.1484| 60 | 0.0124| 99 Class set.
Y ’ Mar 0.1605| 60 | 0.0112| 99 Percentiles (of required flow rate)
Taaibosspruit SK3 Drought flows (percentage value of Apr 0.1073| 70 | 0.0270| 99 determined through EWR
(C24F) naturalised flow distribution) May | 0.0489| 80 | 0.0224| 99 determination process as per
Jun 0.0313] 90 | 0.0201| 99 application of appropriate Reserve
Tl 0.0246 % 0'0153 % models and methodology (rule
. : curves).
Aug | 0.0202| 99 | 0.0119| 99 )
Sep | 0.0170| 70 | 0.0096 | 99
The instream salinity must be
maintained at the present state o
to support the aquatic R _ _ Present state specified. Presgnt
. . . . O 65 mill i S{mM&mens/ | state quality better that ecological
Quality Salts ecosystem and the water quality | Electrical conductivity (EC) th . e O .
requirements of the water users (95™ percentile) specification for ecological
- ' category.
Salinity levels should not
deteriorate.
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River/Dam

RU

Component

Sub-
component

Resource Quality Objective

Indicator/measure

Numerical limit

Context of the RQO/ Numerical
limit

Schoonspruit
(C24D, C24E)
(From below
eye to the
Kaalspruit
confluence)
(Rietspruit and
Strydfontein-
loop
tributaries)

SK4

Quantity

Low flows

The maintenance low flows and
drought flows must be attained
to support a healthy condition for
the ecosystem and users.

Ecological Water Requirement
(EWR) for maintenance low flows

Use Desktop Reserve Model (DRM)
and updated Present Ecological State
data to determine low flow
requirements.

Reduced flows in the RU are
experienced. Flows need to be
specified in order to maintain
ecological categories of the water
resource in prescribed ecological
state and to meet the
Management Class set.

Quality

Nutrients

Instream concentration of
nutrients must be maintained to
sustain aquatic ecosystem
health and ensure the prescribed
ecological category is met.

Dissolved Inorganic Nitrogen (DIN)
as Nitrogen

O 3.0 mil mghr ams/ |
(50" percentile)

Ecological specifications.
Ecological category C/D upper
boundary value as per the water
quality component of the
Ecological Reserve manual
(2008).

Orthophosphate (PO,) as
Phosphorus

O 0.125

mi I(nhgll)g r a ms
(50™ percentile)

Attainment of Management Class
and associated ecological
category. Ecological category D
upper boundary value as per the
water quality component of the
Ecological Reserve manual
(2008).

Nitrate (NO3 ") & Nitrite (NO) as
Nitrogen

O 2.5 mil I(50Yperaemtie) |
06 milligramslitre (95™ percentile)

Ecological and User defined
specifications. Consideration of
present state.

Target water quality range limit:
Domestic use i South African
Water Quality Guidelines (1996).

Salts

The instream salinity must be
maintained at the current state to
support the aquatic ecosystem
and the water quality
requirements of the water users.

Electrical conductivity (EC)

O 75 milli Sm&mens/
(95"percentile)

Ecological specifications.
Ecological category C/D upper
boundary value as per the water
quality component of the
Ecological Reserve manual
(2008).

Pathogens

The presence of pathogens
should pose a low risk to human
health.

Escherichia coli (E.coli)

130 counts/100 millilitres (ml)
(95" percentile)

RQO is a user specification. Limit
is the target water quality range
for full contact recreational use ¥
South African Water Quality
Guidelines (1996).
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River/Dam RU Component corr?éjgr;ent Resource Quality Objective Indicator/measure Numerical limit (G2 o thigi(?o, NUETEEY
Habitat assessments must be
ur_]d(_ertaken to monitor c_:ha_nges The Rapid Habitat Assessment The _|nstream habitat should be Attainment of Management Class
. Instream within the system. Monitoring monitored annually to ensure that the . -
Habitat . . . Method (RHAM) must be . - ) and associated ecological
Habitat should take specific cognisance implemented required C/D ecological category is cateqor
of flow, erosion and P ' being maintained. gory-
Sch it sedimentation.
(((::228 négzl::_') A baseline assessment to determine
’ . . . . the integrity and health of the fish ) .
(From below Maintain the species diversity . An assessment of the fish community .
community should be conducted to Attainment of Management Class
eye to the ; present (e.g. Labeobarbus . should be conducted annually to . )
) Fish B determine the current state and . - and associated ecological
Kaalspruit Aeneus, Labeo Capensis and iali h \ati monitor against present state B
confluence) Sk4 Labeo Umbratus) potential impacts to the population. ecological category category.
(Rietspruit and Fish Response Assessment Index '
Stryd?ontein- (FRAI) must be utilized.
loop Biota The integrity of the invertebrate
tributaries) community should be determined
The integrity of the using the Macroinvertebrate intain th c b . f cl
Aguatic macroinvertebrate community Response Assessment Index Maintain the Zu”ent categ(l):ry .IY Attalnrgent o Mandagen;en_t Iass
Invertebrates within the system must be (MIRAI). Conduct aquatic ensuring the Average Score Per Taxon and associated ecological
L : - . (ASPT) is >5.0. category.
maintained. biomonitoring annually using the
South African Scoring System 5
(SASS5) methodology.
Flows need to be specified in
The maintenance low flows and Use Desktop Reserve Model (DRM) order to maintain ecological
Quantit Low flows drought flows must be attained Ecological Water Requirement and updated Present Ecological State categories of the water resource
y to support a healthy condition for | (EWR) for maintenance low flows (PES) data to determine low flow in prescribed ecological state and
the ecosystem and users. requirements. to meet the Management Class
set.
Ecological specifications.
. Ecological category C/D upper
Schoonspruit Dissolved Inorganic Nitrogen (DIN) O 1.0 milel(mgg)r ams/ | boundary value as per the water
@ 4F)p as Nitrogen (50™ percentile) quality component of the
From Ecological Reserve manual
Kaalspruit (2008). Improvement required.
conﬂuerF:ce to Attainment of Management Class
Johan Neser SK5 Instream concentration of and associated ecological
Dam) nutrients must be improved to category. Ecological category D
] sustain aquatic ecosystem : - . upper boundary value as per the
(|_nclude_s Quality Nutrients health and ensure the prescribed Orthophosphate (PO.) as 0'15.5 mllllgrams/htre (ma/h water quality component of the
Buisfontein- loqical . Phosphorus (50™ percentile) logical |
spruit) ecological category is met. Ecological Reserve manua
Concentrations should not be (2008). Status quo exceeds
allowed to deteriorate. tolerable range for aquatic
ecosystem
Ecological and User defined
R specifications. Consideration of
Nitrate (NO3 ") & Nitrite (NO;) as 02.5 milligrams/litre (50‘h percentile) present state. Status quo exceeds
Nitrogen 06 milligrams/litre (95" percentile) tolerable range for aquatic
ecosystem TWQR limit: Domestic
use I SAWQGs (1996).
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River/Dam RU Component =il Resource Quality Objective Indicator/measure Numerical limit SOl G the_ R.QO/ BRILIGTIEE!
component limit
The instream salinity must be
Schoonsbpruit maintained at the present state - . . . I
P Salts to support the aquatic Electrical conductivity (EC) 0 m7 0 mleris/knetrﬁ {m&/m) Ecological specifications. Based
(24F) . (95" percentile) on present state.
Erom ecosystem and the water quality
Kaalspruit requirements of the water users.
confluence to SKs Quali RQO is a user specification. Limit
ualit i i
Johan Neser y The presence of pa;hogens o _ _ 130 counts/100 milliitres (ml) is the target water qugllty range
Dam) Pathogens should pose a low risk to human | Escherichia coli (E.coli) th . for full contact recreational use i
(95™ percentile) . .
(includes health. South African Water Quality
Buisfontein- Guidelines (1996).
spruit) System pH must be maintained at H range 6.0 (5" percentile) and 8.5 (95" Ecological specification. Based on
variables present state. P g percentile) present state.
The prescribed aecological
category for the habitat must be
Instream ?szlggrzlﬁzi.tg r?ltﬂtsatltbe The Rapid Habitat Assessment H:)eniltr;srtersa;r]lnhuegjlll;attosgg:ﬁebtehat the Attainment of Management Class
Habitat Habitat undertaken to monitor changes Method (RHAM) must be required C/D ecological category is and associated ecological
o o implemented. - oo category.
within the system. Monitoring being maintained.
should take specific cognisance
Schoonspruit of changes in flow.
(24F) A baseline assessment to determine
Erom the integrity and health of the fish
. Maintain the species diversity community should be conducted to ) ;

Kaalspruit present (e.g. Austroglanis determine the current state and £in assessment of the fish community Attainment of Management Class
confluence to SK5 Fish Sclateri, Labeobarbus tential i ts to th lati should be conducted annually to and associated ecological
Johan Neser imb I, . d b potential impacts to the popuiation. monitor against the prescribed C/D g

Dam) Klm erleyensis and Barbus ecological category. category.
(includes Trimaculatus) Fish Response Assessment Index
Buisfontein- (FRAI) must be utilized.
) Biota
spruit) The integrity of the invertebrate
community should be determined
. The integrity of the . using the Macroinvertebrate Maintain the current C ecological Attainment of Management Class
Aquatic macroinvertebrate community Response Assessment Index ) : )
I . category by ensuring the Average and associated ecological
Invertebrates within the system must be (MIRALI). Conduct aquatic Score Per Taxon (ASPT) is >5.0 cateqor
maintained. biomonitoring annually using the o gory.
South African Scoring System 5
(SASS5) methodology.
) _ . Ecological specifications. Based
Concentrations of nutrients must | pissolved Inorganic Nitrogen (DIN) O 0.5 mil Kngjr ams / | | on present state and as per target
be maintained to sustain as Nitrogen (50™ percentile) water quality range limit: Aquatic
Johan Neser ecosystem health and the water Ecosystem i SAWQGs (1996).
(Klerksdorp SK6 Quality Nutrients ﬂ:glrgyé%?:é'gi?ggéigfsvr\:ghel& not Orthophosphate (PO,) as 00.025 milligrams/litre (mg/l) Within ecological specifications

Dam) (C24G)

be allowed to deteriorate.
Nutrient concentrations must be
maintained in a mesotrophic
state.

Phosphorus

(50™ percentile)

and maintains mesotrophic state.

Nitrate (NO3 ") & Nitrite (NO;) as
Nitrogen

O 0.25 mi | (60" gercentites /
06 milligramsllitre (95™ percentile)

Ecological and User defined
specifications. Based on present
state. TWQR limit: Domestic use 1
SAWQGs (1996).
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Sub-

Context of the RQO/ Numerical

River/Dam RU Component Resource Quality Objective Indicator/measure Numerical limit i
component limit
N . Response variable to monitor
Chlorophyll-a (Chl-a) 0 thO - 0 2. 5 mi I(mgig r ams eutrophication. Water quality limit
(50™ percentile) S ]
to maintain mesotrophic state.
Johan Neser Salinity must be maintained to R
églni;k(édzig) SKé Quality Salts f#é)&%rtte?cqousglisttye?;thﬁ?em:r?t(i of Electrical conductivity gs‘hngrceanIIe)l 1 Sm&mens/ Maintain present state.
the water users.
RQO is a user specification. Limit
The presence of pathogens — is the target water quality range
Pathogens should pose a low risk to human | Escherichia coli (E.coli) %;ghcoeurr;tesﬁi?(g milllitres (ml) for full contact recreational use i
health. p South African Water Quality
Guidelines (1996).
The dam provides a fish refuge
area and is important in The fish population must be monitored through health assessment studies. Indication of the health of the dam
Biota Fish maintaining the upstream Suitable abundances should be determined. Monitoring should be conducted
) ) ; ecosystem.
species. The fish population annually.
must be maintained.
. Use Desktop Reserve Model (DRM) Flows need to b_e specme_d n
The maintenance low flows and . . ; order to maintain ecological
- Ecological Water Requirement and updated Present Ecological State .
Quantity Low flows ?rought f:towi mﬁt be at;z:!nec; (EWR) for maintenance and drought | (PES) data to determine low flow 'categon%s gf thelwgterl r(is;)urce d
0 support a healthy condition for low flows. requirements for node MC 4 on the in prescribed ecological state an
the ecosystem and users. S - to meet the Management Class
choonspruit. set.
Ecological specifications.
Ecological category C/D upper
Dissolved Inorganic Nitrogen (DIN) O 3.0 mil (mghr ams / | boundary value as per the water
Schoonspruit as Nitrogen (50™ percentile) quality component of the
(24H) Ecological Reserve manual
(From Johan (2008). Improvement required.
Neser Dam to Attainment of Management Class
the confluence and associated ecological
of the Vaal SK7 Instream concentration of category. Ecological category D
River) nutrients must be improved to Orthophosphate (POy) as O 0.125 mi lmgl)gr ams upper boun_dary value as per the
(includes ‘ _ sustain aquatic ecosystem Phosphorus (50" percentile) water quahty component of the
Jagspruit Quality Nutrients health and ensure the prescribed Ecological Reserve manual
tributary ecological category is met. (2008). Status quo exceeds
Concentrations should not be tolerable range for aquatic
allowed to deteriorate. ecosystem
Ecological and User defined
specifications. Consideration of
present state. Status quo exceeds
Nitrate (NO3 ") & Nitrite (NO;) as O 2.5 mill (50@pereemimy | tolerable range for aquatic
Nitrogen 06 milligrams/litre (95" percentile) ecosystem
Target water quality range limit:
Domestic use i South African
Water Quality Guidelines (1996).
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River/Dam RU Component SHllo- Resource Quality Objective Indicator/measure Numerical limit (G2 o the_ R.QO/ NUETEEY
component limit
Attainment of Management Class
and associated ecological
category as well as user
X requirements. Ecological
Electrical conductivity (EC) 085 milliSiemens/metre (mS/m) category D upper boundary value
Y (95‘hpercentile) as per the water quality
. . component of the Ecological
_The instream salinity must be . Reser?/e manual (2008). gtatus
Salts improved to support the aquat_lc quo exceeds tolerable range for
ecosystem and the water quality aquatic ecosystem
requirements ofwater users. Attainment of Management Class
and associated ecological
N . . category as well as user
Sulphate (%Szhz 2rgenti?;)l I I(meg)r ams /| requirements. South African
P Water Quality Guidelines (1996).
Within Tolerable range of strictest
user.
: . O 0.050 mi l(nmgll)gr ams
Schoonspruit Cyanide (free) (CN) th .
(24H) (95" percentile)
(From Johan N . .
Neser Dam to Aluminium (Al) gg"‘ trcenmtille)l I mg/h) ams /1
the confluence SK7 i P
of the Vaal Quality S :
. O 0.250 mi l(mgll)gr ams
_Rlver) Manganese (Mn) (95" percentile)
SIQ;!Supdeist The concentrations of toxins - | i ; Strictest of Ecological
, . ; O 0.03 mi g/lpr ams specifications and human health
Uranium (U . p
tributary Toxics f:)gglgogmut;i:tof Igzieslntqga;:]sd a ) (95" percentile) limits. Present state adopted if
d 9 N better quality than specifications.
threat to human health. ) ) O 0.072 mil(mgl)gr ams
Ammonia (NH3) as Nitrogen (N) (95" percentile)
O 0.25 mil@mglgr ams/
Iron (Fe) (95" percentile)
A screening level whole effluent toxicity test should be conducted at four trophic
levels and should the results show toxicity greater than 1 (limited to not acutely
toxic) further definitive tests are required.
RQO is a user specification. Limit
The presence of pathogens — is the target water quality range
Pathogens should pose a low risk to human | Escherichia coli (E.coli) gghm:rr;t:r/]:tli?s millilitres (ml) for full contact recreational use 1
health. p South African Water Quality
Guidelines (1996).
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River/Dam RU Component SHllo- Resource Quality Objective Indicator/measure Numerical limit (G2 o the_ R.QO/ NUETEEY
component limit
Habitat assessments must be The instream habitat should be
undertaken to monitor changes The Rapid Habitat Assessment . Attainment of Management Class
. Instream - monitored annually to ensure that the . )
Habitat . within the system. The Method (RHAM) must be . - . and associated ecological
Habitat . . . required C/D ecological category is
prescribed ecological category implemented. b oo category.
being maintained.
must be met.
A baseline assessment to
determine the integrity of the fish
Schoonspruit community should be conducted . .
: A baseline assessment to determine
(24H) to determine the current state. : - ) .
. the current integrity and health of the | An assessment of the fish community .
(From Johan The resource unit must be . . Attainment of Management Class
. . fish community must be undertaken. | should be conducted annually to . )
Neser Dam to Fish managed to the baseline . - . and associated ecological
A ) . monitor against the prescribed C/D
the confluence ecological state determined if : ) category.
SK7 . . Fish Response Assessment Index ecological category.
of the Vaal higher than the prescribed (FRAI) must be utilized
River) ecological category. If lower, ’
(includes Biota then the state must be improved
Jagspruit to the ecological category.
tributary The integrity of the invertebrate
The integrity of the community should be determined
macroinvertebrate community using the Macroinvertebrate The current ecological category D/E Attainment of Management Class
Aquatic within the system must be Response Assessment Index must be improved to a D ecological - g )
h . ; and associated ecological
Invertebrates improved through the (MIRALI). Conduct aquatic category. Aim to reach an Average cateqor
implementation of the water biomonitoring annually using the Score Per Taxon value (ASPT) of > 4.2 gory-
quality objective specified above. | South African Scoring System 5
(SASS5) methodology.
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6.1.4 |IUAMD1cUPPER SAND

RU Delineation area Quaternary Catchment
IUA 4: UPPER SAND RIVER
us2 Downstream Klipspruit confluence to Allemanskraal Dam C42D, C42E
USs3 Allemanskraal Dam C42E
Limpopo
eceno |
MV Biophysical Nodes
[ Resource units

[ Dams

—— Major Rivers - NFEPA
MV IUA

MD1

RESOURCESINOTES
Coordinate System: GCS WGS 1984
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IUA 4: MD1i UPPER SAND RIVER
RESOURCE UNIT : US 27 SAND RIVER: From Klipspruit confluence to Allemanskraal Dam - Quaternary catchment C42D, C42E

DESCRIPTION

The IUA class is a Class Ill. An ecological category C must be maintained (biophysical MD 1.1). Reach has water quality impacts related to the town of Senekal. The
catchment area includes the Willem Pretorius Game Park in area around Allemanskraal Dam. Most of the area is potentially in a C ecological category. Ecological importance
is low.

Groundwater systems include Karoo aquifers. These are shallow aquifers (<45mbgl); Minor to Insignificant; thus <0.5l/s. Good quality groundwater present due to shallow
resources

RESOURCE UNIT : US 31 SAND RIVER: Allemanskraal Dam - Quaternary catchment - C42E

DESCRIPTION

The IUA class is a class Ill. An ecological category C must be maintained (Present ecological State) based on the inflow outflow of the Sand River. The dam supports irrigation
and some urban and bulk water users further downstream. Forms part of the Sand Vet Government Water Scheme and serves as a source of water for Virginia. It regulates
flow in the Sand River.
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Table 6-4: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis MD1 UPPER SAND

River/ Dam RU Component con?;ct))r-lent Resource Quality Objective Indicator/measure Numerical limit Context of the RQO/ Numerical limit
Maintenance
Low Flows Drought Flows
Month 3 Per 3 Per
_ m*/ m/ Implementation of the rule and tab
Total BWR (node MD1.1) = second Cﬁn second Cﬁn tables (Appendix B) as specified in
17.349 million cubic metres/annum re re t f the Water R
(Mm®/a) Oct | 0.2225] 60 | 0.0373] 99 erms of the Water Resource
(26.13% of the Virgin Mean Nov | 0.3673| 80 | 0.0193| 99 C'ﬁss'f'ca“"”.f.stgdy (DWA, 2012).
The maintenance low flows and Annual Runoff) (VMAR Dec 0.4066 | 80 | 0.0112| 99 eEO(I)X)VSiCSarﬁ:(;{tlee oﬁfstgf?fgrvg?er
. drought flows must be attained to Jan 0.5615 | 80 | 0.0411| 99 9! 9 :
Quantity Low flows o . resource in prescribed ecological state
support a healthy condition for Maintenance ro_WS (percentage Feb 0.7068 | 70 | 0.0296| 99 and meet the Management Class set.
the ecosystem and users. \éiasltjrtiebﬁzigﬁ)turahsed flow Mar 0.6213 | 70 | 0.0299| 99 Percentiles (of required flow rate)
Apr 0.4201 | 70 | 0.0231| 99 determined through EWR
May 0.2640 | 50 | 0.0187| 99 determination process as per
of nauralised flow distbution) | _Jun | 0.1659 | 50 | 0,0000] 99| _ application of appropriate Reserve
Jul 0.1094 | 70 | 0.02909| 99 models and methodology (rule curves).
Aug 0.1057 | 80 | 0.0302| 99
Sep 0.1644 | 60 | 0.0444| 99
. Ecological specifications. Based on
Upper Sand Dissolved Inorganic Nitrogen (DIN) [ O 0. 50 mi | (mg/lgr a ms / present state and as per target water
(CZZPD C42E) as Nitrogen (50Ih percentile) quality range limit: Aquatic Ecosystem

(Fr’om i SAWQGs (1996).

: . Instream concentration of Ecological and User defined
COP;IfIIFL)JSe%rCu(;tto us2 nutrients must be maintained to Nitrate (NOs") & Nitrite (NO5) as O 0.25 mil (50"gpercentis)/ specifications. Based on present state.
Allemanskraal Nutrients sustain aquatic ecosystem health Nitrogen 8 2 o6 miII.igramsllitre (@5" pergpentile) Target water quality range limit:

Dam ) and to ensure the p(escrlbed Domestic use | 'Sogth African Water

ecological category is met. Quality Guidelines (1996).
. Ecological specifications. Ecological
Orthophosphate (POy) as (0] 0. 058 mi((mb/l) gr am] category C upper boundary value as
Phosphorus (50™ percentile) per the water quality component of the
Ecological Reserve manual (2008).
Quality mzti;?:ir:esdatlglg mlé‘:‘tt 3}% aquatic . Ecological specifications and user
s pp d ) - O 75 milli SMm&mens/ requirements met. Limit based on
alts ecosystem health and the water Electrical conductivity (EC) (95" percentile) present state quality T within to C
quality requirements of the water ) S
users. ecological category limit.
Attainment of Management Class and
The concentrations of toxins associated ecological category.
Toxics shc_)uld not be' ata Iev_el that is Ammonia (NHs) as Nitrogen O 0.072 millh pgreeatite)s Ecological category C upper boyndary
toxic to aquatic organisms and a value as per the water quality
threat to human health. component of the Ecological Reserve
manual (2008).
RQO is a user specification. Limit is the
The presence of pa;hogens s . . 130 counts/100 millilitres (ml) target water quality range for full
Pathogens should pose a low risk to human Escherichia coli (E.coli) (95”‘ ercentile) contact recreational use i SAWQGS
health. p (1006)
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River/ Dam

RU

Component

Sub-

Resource Quality Objective

Indicator/measure

Numerical limit

Context of the RQO/ Numerical limit

component
Located upstream of the
Allemanskraal Dam the Sand .
. A h : A baseline assessment to
River and its tributaries provide a . . .
) determine the integrity and health ) .
refuge and nursery area for fish of the fish community should be An assessment of the fish community
species moving up into the conducted to determ)i/ne the should be conducted annually to
Upper Sand Fish shallow waters and down into the current state and potential impacts monitor against the prescribed C Attainment of Management Class and
(C42D, C42E) dam. Flow should be maintained to the population P P ecological category and to ensure that associated ecological category.
(From to accommodate species pop ' the current ecological state is
Klipspruit us2 Biota intolerant to no/low flow condition . maintained.
confluence to (Labeobarbus Aeneus, F;?A%eniﬂz?iz ﬁ‘zﬁ;}zzmem Index
Allemanskraal Labeobarbus Kimberleyensis and ’
Dam) Labeo Umbratus.
. ) The integrity of the invertebrate
The integrity of the - . . .
Aquatic macroinvertebrate community co_mmunlty should be determlneq Maintain the curre_nt C ecological Attainment of Management Class and
o using the MIRAI. Conduct aquatic category by ensuring that the Average ; -
Invertebrates | within the system must be . L ) . associated ecological category.
maintained biomonitoring annually using the Score Per Taxon (ASPT) is >5.0.
) SASS5 methodology.
Maintenance
Low Flows Drought Flows
Month 3 Pek 3 Pek .
m’/ cen | M/ cen Implementation of the rule and tab
Total EWR (node MD2.1) = second | .. | second | o tables (Appendix B) as specified in
29.53:}6 million cubic metres/annum Oct | 0.3558] 60 [0.0523| 99 terms of the Water Resource
(Mm*/a) N Al 7 >7 classification study (DWA, 2012).
The maintenance low flow (28.34% of the Virgin Mean D(e)\é 82223 88 8-8182 gg Flows specified are to maintain
requirements of the downstream Annual Runoff) (VMAR) . . ecological categories of the water
Quantity Low flows node MD 2.1 must be met to Jan | 0.9457| 80 |0.0709] 99 | (esource in prescribed ecological state
support a healthy condition for Maintenance flows (percentage Feb |1.1913] 70 |0.0827| 99 and meet the Management Class set.
the ecosystem and users. value of naturalised flow Mar | 1.0629| 70 [0.0523| 99 Percentiles (of required flow rate)
distribution) Apr [0.7284| 70 [0.0424| 99 determined through EWR
May |0.4529| 40 |0.0336| 99 determination process as per
Drought flows (percentage value Jun_lo.z2662] 50 lo0.0193| 99 application of appropriate Reserve
AIIema(nskra)aI Us3 of naturalised flow distribution) Ul 0.1635 . 0.0448 99 | models and methodology (rule curves).
Dam (C42E : :
Aug |0.1591| 80 [0.0627| 99
Sep |0.2600| 60 [0.0887| 99
. S N . . Based on present state and as per
Dlssplved Inorganic Nitrogen (DIN) | O thO . 5 mi | Img)r ams / | target water quality range limit: Aquatic
as Nitrogen (50™ percentile)
9 P Ecosystem i SAWQGs (1996).
Concentration of nutrients must R Ecological and User defined
be maintained to sustain Nitrate (NO3 ") & Nitrite (NO;) as O 0.25 mil asm‘hgaerc&mils)/ specifications. Consideration of present
Qualit Nutrients ecosystem health and water Nitrogen 06 milligrams/litre (95" percentile) state. TWQR limit: Domestic use i
y quality requirements of water SAWQGSs (1996).
users. Dam should be maintained | Orthophosphate (PO,) as R ) " . Within ecological specifications and
in a mesotrophic state. Phosphorus © 0.025 milI%pgreeatte) maintains mesotrophic state.
R Response variable to monitor
Chlorophyll-a (Chl-a) O 0.025 mi | |I"pgreentil)s eutrophication. Water quality limit to
maintain mesotrophic state.
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Sub-

River/ Dam RU Component component Resource Quality Objective Indicator/measure Numerical limit Context of the RQO/ Numerical limit
The salinity in the dam must be
maintained in order to support N . . S .
Salts ecosystem health and the water Electrical conductivity (EC) 0 m3 0 mi L1 Sim&mens/ Maintain present state. Good quality
; ; (95™ percentile). present.
quality requirements of the
downstream water users.
Quality System pH must be maintained at 7.0 (5™ percentile) and 8.5 Attalnmengof Mlanr_algelment Class 'an'd
variables present state pH range (95th percentile) associated ecological category._ Limit
) based on present state quality.
RQO is a user specification. Limit is the
The presence of pathogens — target water quality range for full
Pathogens should pose a low risk to human Escherichia coli (E.coli) (léssthoeurr;tesr/#i?eo) milllitres (mi) contact recreational use i South
health. p African Water Quality Guidelines
(1996).
The dam provides an important ) . . .
Allemanskraal ) The fish population must be monitored through health assessment studies. o
us3 . fish refuge area and must be ) . o Indication of the health of the dam
Dam (C42E) Fish managed to maintain the 2#232:;5 abundances should be determined. Monitoring should be conducted ecosystem.
upstream species. Y-
The dam supports large numbers
of a rich diversity of locally
resident and migratory water fowl
. and associated birds. Of these
Biota ?Ili(?err?i?:t)ertglrﬁrglrgggus) Lesser Aquatic birdlife is dependent on the
L ; p - ' A baseline assessment should be conducted to determine the aquatic bird dam habitat and associated
Aquatic birds Flamingo (Phoenicopterus .
minor), the Caspian Tern (Stemna community around the dam. ecosystem. 'I_'heddep((jendence rgust be
caspia) are of conservation etermined and protected.
importance. The suitability of the
dam for aquatic bird populations
must be maintained through
proper habitat management.
Final October 2014

65




6.1.5 |IUA MD2¢ LOWER SAND

RU Delineation area Quaternary Catchment
IUA 5: LOWER SAND RIVER
LS1 Allemanskraal Dam to Merriespruit confluence C42F, C42G, C42H,
LS2 Rietspruit tributary catchment C42J
LS3 Downstream Rietspruit confluence to confluence with the Vet River C42K, C42L, C43B
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IUA 4: MD2i LOWER SAND RIVER
RESOURCE UNIT : LS-17 SAND RIVER: From Allemanskraal Dam to Merriespruit confluence- Quaternary catchment C42F, C42G, C42H

DESCRIPTION

The IUA class is a Class Ill. An ecological category C must be maintained (biophysical MD 2.1 and 2.2).

Tributaries include the Klipspruit, Koolspruit, Maselspruit and Erasmusspruit. Only major town in the RU is Ventersburg. The RU includes irrigation agriculture as the main land
use. The RU has impacts related to abstraction. Sub-catchments of the Klipspruit, Maselspruit, Erasmuspruit and Welkomspruit include FEPAs.

Groundwater systems include Karoo aquifers.

RESOURCE UNIT : LS2i SAND RIVER: Rietspruit tributary catchment - Quaternary catchment - C42J

DESCRIPTION

The IUA class is a Class Ill. An ecological category D must be maintained (Present ecological State). The RU includes the Rietspruit tributary catchment with the Slootspruit
and Kromspruit tributaries. The catchment is characterised by mining and urbanisation related impacts. Area is also impacted by return flows from the urban centres, bulk water
users and irrigation. The RU includes the major towns of Virginia, Welkom, Henneman and Riebeeckstad. Water quality is impacted by the mining activities in the Welkom and
Virginia. The Slootspruit tributary has been identified as a FEPA.

RESOURCE UNIT : LS3 1 SAND RIVER: Downstream Rietspruit tributary to confluence with the Vet River - Quaternary catchment - C42J

DESCRIPTION

The IUA class is a Class Ill. An ecological category C must be maintained (biophysical MD 2.3). The RU is impacted by return flows from the urbanisation, abstraction,
agricultural activities and irrigation from the upstream catchments. A portion of Welkom does fall within this RU (C43B).

The RU includes a significant area of salt pans towards the northern part of the C43B catchment area. This area has been identified as a priority wetland area of the Middle
Vaal WMA and a FEPA wetland cluster.

Groundwater systems include Karoo aquifers. These are shallow aquifers (<45mbgl) that are minor to Insignificant; thus <0.5I/s.
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Table 6-5: Resource Quality Objectives for RIVERS in priority Resource Units in the Integrated Unit of Analysis MD2 LOWER SAND

River RU [ Component corr?r?ct):ent Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
Maintenance Low Drought Flows
Flows
Month 3 Per 3 Pek .
Totsl EWR (rode D2 = 5958 Vg | oo | | con | mpementaton ofie e e
million cubic metres/annum secon tie | S°O" tile term(s rc))?the Wat)er Repsource
(Mm®/a) Oct 0.0459 | 50 |0.0000]| 99 o
o _— classification study (DWA, 2012).
(31.08% of the Virgin Mean Nov 0.1076 60 |0.0000| 99 o o
' Annual Runoff) (VMAR) : : Flows_ specified are to maintain
The maintenance low flows and Dec 0.1307 | 60 |0.0000( 99 ecological categories of the water
. drought flows must be attained to Jan 0.2106 70 10.0037| 99 resource in prescribed ecological state
Quantity Low flows .
support a healthy condition for the Maint fl t Feb 0.2534 60 0.0000 | 99 and meet the Management Class set.
ecosystem and users aintenance rows (percentage Percentiles (of required flow rate)
: value of naturalised flow Mar 0.2699 | 60 [0.0000| 99 determined th h EWR
distribution) Apr 0.1956 | 50 |0.0000 | 99 detgrﬁ:m;;n ;g(‘:‘gss s ber
May | 0.1064 | 30 | 0.0000| 99 ten process as p
application of appropriate Reserve
Drought flows (percentage value Jun 0.0444 | 30 |0.0000]| 99
of naturalised flow distribution) - - models and methodology (rule
Jul 0.0004 50 [0.0000]| 99 curves).
Lower Sand Aug 0.0056 50 [0.0000]| 99
(C42F, Sep 0.0343 30 [0.0000| 99
C42G,C42H) Ecological specifications. Based on
(From . Lo N . . present state and as per target water
Allemanskraal LS1 Eés:‘cthlr\ge(lrI‘norgamc Nitrogen (DIN) gotho érc?enotile)ml I (mg/g rams /| quality range limit: Aquatic Ecosystem
Dam to 9 P I South African Water Quality
Merriespruit Instream concentration of nutrients Guidelines (1996).
confluence) L ; Ecological and User defined
must be maintained to sustain . specifications. Based on present state
Nutrients aquatic ecosystem health and Nitrate (NO3 ") & Nitrite (NO;) as O 8D milligramsl/litre &50th percentile) p : onp A
; - . X - . N ) Target water gquality range limit:
ensure the prescribed ecological Nitrogen 06 milligrams/litre (95™ percentile) : . .
cateqory is met Domestic use i South African Water
gory ’ Quality Guidelines (1996).
. Ecological specifications. Ecological
Orthophosphate (POy) as O 0.058 mi lmgi)gr ams /| category C upper boundary value as
Phosphorus (50" percentile) per the water quality component of the
Quality Ecological Reserve manual (2008).
The instream salinity must be
maintained to support the aquatic :
ecosystem and the water quality . i, O eénBliSiemens/metre (MS/m) Ecological category and user
Salts : Electrical conductivity (EC) th . requirements met. Limit based on
requirements of the water users. (95 percentile) .
gy present state quality.
Salinity levels should not
deteriorate.
System pH must be maintained at present H range 6.5 (5" percentile) and 8.5 (95" Ecological specification. Based on
variables state. P 9 percentile) present state.
RQO is a user specification. Limit is
_— the target water quality range for full
Pathogens The presence of pathogens should Escherichia coli (E.coli) (1935th§: rr;t;rlmt?zg millilitres (m!) contact recreational use i South

pose a low risk to human health.

African Water Quality Guidelines
(1996).
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Sub-

River RU | Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
The maintenance of the
morphology and form of the
channel is important for species . .
| specific habitat and ecological The Rapid Habitat Assessment The ]nstrzam hat;;tat should beh h Attai M al d
Habitat nstr_eam processes. Habitat assessments Method (RHAM) must be monl_tore annua _yto ensure t _att € ttamment 0 anaggment assan
Habitat must be uﬁdertaken to monitor imolemented required C ecological category is being associated ecological category.
i P ’ maintained.
changes within the system. The
prescribed ecological category
must be met.
Monitor the integrity of the fish
LO\Eng;zSFand In order to achieve the desired community at a downstream point
C42G,C42H) recommgnde_d ecological category, selecte(_j within the Resource Unit. An assessment of the fish community
(From ) .the required Improvements A base!me assessmentto should be conducted annually to monitor Attainment of Management Class and
LS1 Fish improvements in fish diversity will determine the current integrity and : - . . -
Allemanskraal ) o ) : against the prescribed C ecological associated ecological category.
be achieved through objectives set | health of the fish community must
Dam to : ; category.
Merriespruit above for instream hab|_tat and b(_e undertaken.
water quality and quantity. Fish Response Assessment Index
confluence) -
. (FRAI) must be utilized.
Biota
The integrity of the invertebrate
The intearity of the community should be determined
. regrity . using the Macroinvertebrate Maintain the current C ecological .
Aquatic macroinvertebrate community Response Assessment Index category by ensuring that the Average Attainment of Management Class and
Invertebrates \rlquleta?::efi:ijyswm must be (MIRAI). Conduct aquatic Score Per Taxon (ASPT) is >5.0. associated ecological category.
) biomonitoring annually using the
South African Scoring System 5
(SASS5) methodology.
Ecological specifications. Ecological
Dissolved Inorganic Nitrogen (DIN) | O 3. 0 mi | I(mgd)r ams / | i cate%ory c/D upptle_r boundary valufe ss
as Nitrogen (50" percentile) per the water quality component of the
Ecological Reserve manual (2008).
Improvement required.
Ecological and User defined
specifications. Consideration of
Instream concentration of nutrients . - . : O 2millgrams/litre (mg/l) present state. Status quo exceeds
Rietspruit must be improved to sustain “:ggteeﬁNog ) & Nitiite (NO2) as (50" percentile) tolerable range for aquatic ecosystem
tributary LS2 | Quality Nutrients aquatic ecosystem health and 9 06 milligrams/litre (95™ percentile) Target water quality range limit:
(C423) ensure the prescribed ecological Domestic use i South African Water
category is met. Quality Guidelines (1996).
Attainment of Management Class and
associated ecological category.
Orthophosphate (PO.) as O 0.125 mi I(hgil)gr ams /| Ecological category D upper boundary
th . value as per the water quality
Phosphorus (50™ percentile) g
component of the Ecological Reserve
manual (2008). Status quo exceeds
tolerable range for aquatic ecosystem
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Sub-

River RU | Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
O 85 milliSm&mens/ m
Electrical conductivity (EC) (95th percentile). Attainment of Management Class and
Instream salinity must be improved associated ecological category as well
to support the aquatic ecosystem The salinity needs to be improved A numerical limit of 185 milliSiemens/ as user requirements. Ecological
Salts and the water quality requirements | significantly from the present state | metre (95‘hpercentile) to be met by the category D upper boundary value as
of the water users and to ensure to meet the electrical conductivity 10" year after publication date of the per the water quality component of the
the prescribed ecological category | required limit of 85 milliSiemens/ Government Notice. Resource Quality Ecological Reserve manual (2008).
Rietspruit is met. metre. A phased approach over a Objective numerical limit to be achieved Status quo exceeds tolerable range
tributary LS2 | Quality twenty year period is to be used to | by the 20" year after publication date of for aquatic ecosystem.
(C423) achieve the limit of 85 mS/m. the Government Notice.
pH must be maintained at present H range 6.5 (5th percentile) and 9.2 (95th Ecological specification. Based on
state. p 9 percentile). present state.
System )
variables Qekt):rsrﬁ::?eetﬁzsers;sn;ﬁ:]ts:gte Turbidit A 10% variation from background No baseline data available. Monitoring
; > bres X y concentration is allowed. required to determine present state
instream turbidity is required.
) O 0.050 milligrams/
Cyanide (free) (CN) (95m percentile)
. O 0.1 mil Kkmghr ams/ | i
Aluminium (Al) (95" percentile)
00.25 mi |l I(hgd)yr ams / | i
Manganese (Mn : . . I
9 (Mn) (95" percentile) Strictest of Ecological specifications
The concentrations of toxins and human health limits. Present state
Toxics shc_>u|d not be_ ata Iev_el that is O 0.25 mil(mglgrams/ I adopted if bt_a;ter_quality than
toxic to aquatic organisms and a Iron (Fe) ih : specifications.
(95" percentile)
. . threat to human health.
Rietspruit -
tributary LS2 | Quality : O 0.030 mi I(mgil)gr ams/
(C423) Uranium (U) (95" percentile)
. . O 0.1 mil I(hgd)yr ams/ | i
Ammonia (NHz) as Nitrogen (95" percentile)
A screening level whole effluent toxicity test should be conducted at four
trophic levels and should the results show toxicity greater than 1 (limited to not
acutely toxic) further definitive tests are required.
RQO is a user specification. Limit is
_— the target water quality range for full
Pathogens TQSep;ﬁi(x]ﬁgkOIopﬁL?gsnhsezlr;(r)]md Escherichia coli (E.coli) 2.935th0: rrét:r%?zg milllitres (mi) contact recreational use i South
p ' P African Water Quality Guidelines
(1996).
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River

RU

Component

Sub-

Resource Quality Objective

Indicator/measure

Numerical limit

Context of RQO/Numerical Limit

component
No further degradation of the . .
habitat and riparian zone should The Rapid Habitat Assessment The ]nstream habitat should be .
B Instream ) monitored annually to ensure that the Attainment of Management Class and
Habitat . occur. Habitat assessments must Method (RHAM) must be : : . ) - -
Habitat . . required D ecological category is being associated ecological category.
be undertaken to monitor changes | implemented. met
within the system. '
Rietspruit
tributary LS2 Th f Yellow fish " A baseline assessment to
(C423) € presence ol Yellow Tish mus determine the integrity of the fish ) .
be verified in the Sand River . An assessment of the fish community
e community should be conducted to . .
. . downstream of Virginia. The : should be conducted annually to monitor Attainment of Management Class and
Biota Fish h - ° determine the current state and . - . . -
integrity of the habitat, water localised impacts against the prescribed D ecological associated ecological category.
quality and flow conditions must be ' category.
maintained. Fish Response Assessment Index
(FRAI) must be utilized.
Mamti?oicge Low Drought Flows
Month 3 Per 3 Per .
Total EWR (10de D 2.9 - e | oo | | e | mplemenaton obne e a0
43.933 million cubic metres/annum tile tile Pp p
3 terms of the Water Resource
(Mm°/a) Oct | 0.4014| 70 0.0523[ 99 e
- classification study (DWA, 2012).
(24.37% of the Virgin Mean Nov | 0.7481 80 0.0270| 99 Al ified -
_ Annual Runoff) (VMAR) ows specified are to maintain
The maintenance low flows and Dec | 08658 | 80 [ 0.0187) 99 ecological categories of the water
: drought flows must be attained to Jan | 1.2769 | 80 0.1792 99 resource in prescribed ecological state
Quantity Low flows o
support a healthy condition for the . Feb | 1.5828 30 0.1819( 99 and meet the Management Class set.
Lower Sand ecosystem and users Maintenance ﬂO.WS (percentage Percentiles (of required flow rate)
42 : value of naturalised flow Mar | 1.5177 | 80 | 0.1120f 99 determined throuah EWR
(Do(wnstrg,am distribution) Apr 1.0849 70 0.0849] 99 determination procgss as per
Rietspruit Drought flows (percentage value May | 0.6440 | 40 0.0933] 99 application of appropriate Reserve
tributary to gn M percentage. Jun | 0.3306 | 50 0.0849| 99 models and methodology (rule
of naturalised flow distribution)
confluence Jul 0.1404 80 0.0448 99 curves).
with the Vet LS3 Aug | 0.1493 [ 90 0.0493[ 99
River) Sep | 0.2986 | 60 | 0.0876] 99
Ecological specifications. Based on
. - N . . . present state and as per Acceptable
Dlssplved Inorganic Nitrogen (DIN) | O th1 . 5 mi I mgh)r ams /| i limit: Aquatic Ecosystem i South
as Nitrogen (50™ percentile) . . -
African Water Quality Guidelines
(1996).
Instream concentration of nutrients Ecological and User defined
must be improved to sustain . specifications. Consideration of
Quality Nutrients aquatic ecosystem health and Nitrate (NO3 ") & Nitrite (NO;) as 01.0 milligrams/litre (50" percentile) present state.
ensure the prescribed ecological Nitrogen 06 milligrams/litre (95th percentile) Target water quality range limit:
category is met. Domestic use i South African Water
Quality Guidelines (1996).
. Ecological category met. Ecological
Orthophosphate (PO,) as O 0.058 mi lmgl)gr ams/ category C upper boundary value as
Phosphorus (50" percentile) per the water quality component of the
Ecological Reserve manual (2008).
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Sub-

River RU | Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
Attainment of Management Class and
Salinity levels are significantly associated eco_logical category as well
high. Instream salinity must be . _ ‘ as user requirements. Ecological
Salts improved to support the aquatic Electrical conductivity (EC) 0 th8 5 mi 1 i S{m&mens/ m category D upper boundary value as
ecosystem and the water quality (95™ percentile) per the water quality component of the
requirements of the water users Ecological Reserve manual (2008).
' Status quo exceeds tolerable range
for aquatic ecosystem.
'-O‘EV(?ZZSJ?”" Cyanide (free) (CN) O 0.045 mi |95 gercentited /
(Dg;’é’?ssgﬁﬁm Aluminium (Al) O 0.1 mil I(@5peraemtie) | i
tributary to LS3 Quality R ] " ]
confluence Manganese (Mn) O 0.25 mil | i"percentite / | . . o
with the Vet Strictest of Ecological specifications
River) The concentrations of toxins R . - . .| and human health limits. Present state
ToxiCS should not be at a level that is Iron (Fe) O 0.3 mill i‘pereenig) | i adopted if better quality than
toxic to aquatic organisms and a - specifications.
threat to human health. Uranium (U) 00.03 milligrams/litre (95" percentile)
Ammonia (NHz) as Nitrogen O 0.072 mil Y pegrceatifa)s /
A screening level whole effluent toxicity test should be conducted at four
trophic levels and should the results show toxicity greater than 1 (limited to not
acutely toxic) further definitive tests are required.
RQO is a user specification. Limit is
_— the target water quality range for full
The presence of pathogens should . . . 130 counts/100 millilitres (ml) ; 2
Pathogens pose a low risk to human health. Escherichia coli (E.coli) (95" percentile) contact recreatlona] use i Squth
African Water Quality Guidelines
Lower Sand (1996).
(C42J) - o . o . o
Downstream . pH must be maintained at present 6.5 (5" percentile) and 9.2 (95 Ecological specification. Based on
(Downstrea Qualit H range
Rietspruit y state. p 9 percentile) present state.
tributary to LS3 System
confluence variables A baseli
with the Vet aseline assessment to - A 10% variation from background No baseline data available. Monitoring
River) determine the present state Turbidity . : ;
instream turbidity is required concentration is allowed. required to determine present state
. . . The instream habitat should be
Habitat assessments must be The Rapid Habitat Assessment . .
Habitat Instr_eam undertaken to monitor changes Method (RHAM) must be monl_tored annuaII_y to ensure th_at the Attalnmer_lt of Management Class and
Habitat within the system implemented required C ecological category is being associated ecological category
' ' met.
Final October 2014

72




Sub-

River RU | Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
A baseline assessment to
. determine the integrity and health
Ensure the current ecological . .
) L of the fish community should be ) .
category is maintained and that . An assessment of the fish community
conducted to determine the . .
Lower Sand . the downstream trend from the o should be conducted annually to monitor Attainment of Management Class and
Fish S . . current state and potential impacts - - . . .
(C42J) Welkom/Virginia area is monitored . against the prescribed C ecological associated ecological category
to the population.
(Downstream and does not degrade the Lower category.
thl)ettsprutlt Sand River resource unit LS3. Fish Response Assessment Index
rioutary to LS3 Biota (FRAI) must be utilized.
confluence
with the Vet The integrity of the invertebrate
River) community should be determined
The integrity of the using the Macroinvertebrate Maintain the D ecoloaical cateqory b
Aquatic macroinvertebrate community Response Assessment Index - 9 gory by Attainment of Management Class and
o . ensuring that the Average Score Per . .
Invertebrates | within the system must be (MIRAI). Conduct aquatic . associated ecological category
S ; . . Taxon (ASPT) is > 5.0.
maintained. biomonitoring annually using the
South African Scoring System 5
(SASS5) methodology.
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6.1.6 |UA MEIC UPPER VET

Delineation area

Quaternary Catchment

IUA 6: UPPER VET RIVER

uvi Klein Vet and Laaispruit tributary catchments C41A, C41B
uv2 Origin of Vet River and Leeuspruit tributary catchment to Erfenis Dam C41C, C41D
uv3 Soutspruit tributary catchment C41E
uv4 Erfenis Dam C41E
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RESOURCE UNIT : UV1i VET RIVER: Klein Vet and Laaispruit tributary catchments - Quaternary catchment C41A, C41B
RESOURCE UNIT : UV 27 VET RIVER: Vet and Leeuspruit tributary catchments to Erfenis Dam - Quaternary catchment - C41C, C41D

DESCRIPTION

The IUA class is a Class Il. An ecological category C must be maintained in both RUs (biophysical ME 1.1 and 1.2).

RU UV1 comprises the Klein Vet and Laaispruit tributary catchment areas. The towns of Winburg and Marquard are located in the RU, with the majority of the area being rural
in nature. Land use is mainly agriculture. Flow modification is the main impact due to farm dams and erosion. A FEPA is present on a minor tributary of the Hamelspruit.

RU UV2 comprises the Groot Vet River catchment to Erfenis Dam, and the Klipspruit and Lengana tributaries. The region is also rural in nature and includes irrigated
agriculture as major land use. As in the Klein Vet sub-catchment flow modification is the main impact due to farm dams and erosion. Small towns in the RU UV2 include
Excelsior and Verkeerdevlei. The RU has two small FEPAs (on the Verkeerdevlei and Mensvretersbergspruit).

Groundwater systems in the catchment area include the Karoo Aquifer systems (arenaceous rocks of the Molteno, Elliot and Clarens Formations with basaltic lava from the
Drakensberg Group in the head water regions, which are shallow aquifers (<45mbgl) and moderate to minor systems; thus <2.0l/s. Good quality groundwater is present due to
shallow resources.

RESOURCE UNIT : UV 37 VET RIVER: Soutspruit catchment - Quaternary catchment - C41E

DESCRIPTION

The IUA class is a Class Il. RU must be maintained in an ecological category B/C. The Soutspruit catchment area is less impacted and is in a better ecological condition.
Area is largely rural in nature. Catchment area has a moderate ecological importance rating. There is a biophysical node located at the outlet of the RU (MD1.3) in B/C
ecological category. The Soutspruit is identified as a FEPA.

Groundwater systems include Karoo aquifers (arenaceous rocks of the Molteno, Elliot and Clarens Formations with basaltic lava from the Drakensberg Group in the head water
regions). These are shallow aquifers (<45mbgl); minor to insignificant (<0.5l/s). Good quality groundwater present due to shallow resources.

RESOURCE UNIT : UV 41 VET RIVER: Erfenis Dam - Quaternary catchment - C41E

DESCRIPTION

The IUA class is a Class Il. Erfenis Dam is delineated as a resource unit UV4. An ecological category C must be maintained (Present ecological State) based on the inflow
outflow of the Upper Vet River. Dam supports irrigation and some urban and bulk water users. Forms part of the Sand Vet Government Water Scheme.
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Table 6-6: Resource Quality Objectives for RIVERS AND DAMS in priority Resource Units in the Integrated Unit of Analysis ME1 UPPER VET

River / Dam RU Component corr?;ct))r;ent Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical limit
Maintenance
Low Flows Drought Flows
Month Per 3 Per
Total EWR (node ME 1.1) = m’/ m/ )
18.861 million cubic metres/annum second | 2" | second| 7 Implementation of the rule and tab
Mm3/a tile tile tables (Appendix B) as specified in
(Mm°/a) o Oct | 0.2180] 60 | 0.0373] 99 terms of the Water Resource
(26.19% of the Virgin Mean Annual e
Runoff) (VMAR) Nov | 0.3376] 70 0.0386] 99 classification study (DWA, 2012).
Dec | 0.2950] 80 00187 99 Flows specified are to maintain
| Jan oaris] 70 o007 %0 | scococa e ol e
\’\//laalggeo?ir;ﬁrfalﬁ\;vs d(ﬁg\r/\(/:entage Feb | 0.6477| 70 0.0289] 99 and meet the Management Class set.
distribution) Mar | 0.6481| 70 0.0261] 99 Percentiles (of required flow rate)
Apr | 0.6320| 60 0.0248] 99 determined through EWR determination
Drought flows (percentage value of | May | 0.3188] 50 | 0.0336] 99 process as per application of
naturalised flow distribution) Jun | 0.1917] 50 | 0.0270] 99 appropriate Reserve models an
Upper Vet methodology (rule curves).
(C41A Jul | 0.1299| 70 0.0362| 99
C4lB)’ The maintenance low flows and Aug | 0.1254| 80 | 0.0351] 99
(Klein Vet Quantit Low flows drought flows must be attained to Sep | 0.1539| 60 0.0424| 99
and y support a healthy condition for Maintenance D ht EI
Laaispruit the ecosystem and users. Low Flows rought Flows
tributary _ Month B Per 5 Per
catchments) l;;/dl ;—gtgggvn\gﬁié:%i%i?ri;rzggannum sg(]:énd cen sg(]:énd cen Implementation of the rule and tab
(C41C, V2 (M'm ) tile tile tables (Appendix B) as specified in
C41D) . Oct | 0.2386( 60 |0.0448( 99 terms of the Water Resource
t and (25.59% of the Virgin Mean Annual e
(Vet an _ Runoff) (VMAR) Nov | 0.3684| 70 0.0463| 99 classification study (DWA, 2012).
Leeuspruit Dec | 0.3218] 80 00224 99 Flows specified are to maintain
tributary : - ecological categories of the water
Catchmer_lts Maintenance flows (percentage Jan | 0.5141] 70 [0.0075( 99 resourcgin prescgbed ecological state
to Erfenis value of naturalieed ﬁow 9 Feb | 0.7056| 70 ]0.0331] 99 and meet the Management Class set.
Dam) distribution) Mar [ 0.7056( 70 |0.0299( 99 Percentiles (of required flow rate)
Apr | 0.6424| 60 0.0231| 99 determined through EWR determination
Drought flows (percentage value of | May | 0.3480| 50 |0.0336] 99 process as per application of |
. I appropriate Reserve models an
naturalised flow distribution) Jun | 0.2099( 50 |0.0309( 99 methodology (rule curves).
Jul [ 0.1426( 70 |0.0403 99
Aug | 0.1378| 80 |[0.0392| 99
Sep | 0.1690| 70 |[0.0471| 99
. Ecological specifications. Based on
Instream concentration of Dissolved Inorganic Nitrogen (DIN) O 0.50 mil(maglgr ams/ I} presentstate and as per target water
nutrients must be maintained to as Nitrogen (50‘h percentile) quality range limit: Aquatic Ecosystem
Quality Nutrients sustain aquatic ecosystem health J S.AWQGS (1996)'.
and ensure the prescribed . Ecological and User defined
ecological categrf)r is met Nitrate (NO3 ") & Nitrite (NO;) as O 0.25 mil R]S(Dmg)ermrltile)/ I| specifications. Based on present state.
y ' Nitrogen 06 milligrams/litre (95" percentile) Target water quality range limit:
Domestic use i SAWQGs (1996).
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Sub-

River / Dam RU Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical limit
R Ecological specifications. Ecological
Orthophosphate (PO4) as O 0 . noliig@ams/litre (mgl/l) category B upper boundary value as per
Phosphorus (50" percentile) the water quality component of the
Ecological Reserve manual (2008).
Instream salinity must be . Ecological category and user
Salts maintained to support the aquatic Electrical conductivity (EC) (0] th? 0 mi I'1'i S{(mS&/mens/ requirements met, Limit based on
ecosystem and the water quality (95™ percentile) resent state qualit
requirements of the water users. P quaitty.
pH must be maintained at H range 6.5 (5th percentile) and 8.4 (95th Ecological specification. Based on
present state. p 9 percentile) present state.
System
variables i - . . o
Quality Qett):rsrﬁ:Ln:tﬂzsersjsrgﬁ?tsgte Turbidit A 10% variation from background No baseline data available. Monitoring
instream turbidpi)ty is required y concentration is allowed. required to determine present state.
Attainment of Management Class and
Upper Vet The concentrations of toxins . associated ecological category.
(C41A, ) should not be at a level that is . . O 0.072 milngi)gr ams /| Ecological category C upper boundary
C41B) Toxics toxic to aquatic organisms and a Ammonia (NH;) as Nitrogen (95th percentile) value as per the water quality
(Klein Vet threat to human health. component of the Ecological Reserve
and manual (2008).
Laaispruit The bresence of pathogens RQO is a user specification. Limit is the
tributary uvi Pathoaens shouIIJd ose a Iov?/ risk ?0 human | Escherichia coli (E.coli) 130 counts/100 millilitres (ml) target water quality range for full contact
Cat((glﬂ‘f:ms) and 9 health p : (95" percentile) recreational use i South African Water
' ' uality Guidelines (1996).
C41D) uv2 Quality (1996)
(Vet and .
Leeuspruit Sr?ggsglfgiizsm;;ttzmﬁjnb?as The Rapid Habitat Assessment The instream habitat should be
tributary Habitat Instream within the svstem Monitofci]n Methodp(RHAM) must be monitored annually to ensure that the Attainment of Management Class and
catchments Habitat should takeys ecii‘ic o nisanc?e implemented required C ecological category is being associated ecological category.
to Erfenis of changes inpﬂow and Eti,-rosion P . maintained.
Dam) 9 '
Located upstream of the Erfenis
Dam the Vet River and its A baseline assessment to
tributaries prowde_ a refug_e and determine the_current integrity and An assessment of the fish community
nursery area for fish species health of the fish community must .
Biota Fish moving up into the shallow be undertaken should be conducted annually to Attainment of Management Class and
watersgan% down into the dam ' monitor against the prescribed C associated ecological category.
The fish community should be Fish Response Assessment Index ecological category.
managed to the recommended (FRAI) must be utilized.
ecological category.
. . The integrity of the invertebrate
. The m;egnty of the . community should be determined Maintain the current C ecological .
. Aquatic macroinvertebrate community . ) . Attainment of Management Class and
Biota S using the MIRAI. Conduct aquatic category by ensuring that the Average - ]
Invertebrates within the system must be ; o I ina th . associated ecological category.
maintained biomonitoring annually using the Score PerTaxon (ASPT) is > 4.8.
' SASS5 methodology.
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Sub-

River / Dam RU Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical limit
Maintenance
Low Elows Drought Flows
M
onth Y Per i Per
Total EWR (node ME 1.3) = 2.369 second | o7 | second| .
million cubic metres/ann.um ) tile tile Implementation of the rule and tab
(Mm¥/a) Oct |0.0310| 40 0.0000( 99 tables as specifie_d_ in t_erms of the Water
(61.17% of the Virgin Mean Annual | Nov |0.0563| 50 [ 0.0000[ 99 Resource C'assz'%clazf;f’” study (DWA,
) Runoff) (VMAR) Dec |0.0474] 50 [ 0.0000] 99 Flows specified are to maintain
The maintenance low flows and ecological categories of the water
Quantit Low flows drought flows must be attained to Jan 100859 49 02000l 99 resourcegin rescgbed ecological state
y support a healthy condition for Maintenance flows (percentage Feb |0.1228| 40 0.0000( 99 d hp gl
the ecosystem and users. value of naturalised flow an meet_t e Manage_ment Class set.
distribution) Mar |0.1247| 40 | 0.0000] 99 Percentiles (of required flow rate)
Apr |0.1115| 30 | 0.0000] 99 determined through EWR determination
rocess as per application of
Drought flows (percentage value of Ma 0.0526( 20 0.0000( 99 P .
naturalised flow distribution) i’ appropriate Reserve models and
Jun |0.0243| 20 | 0.0000( 99 methodology (rule curves).
Jul | 0.0116( 40 0.0000{ 99
Aug |[0.0105| 50 0.0015| 99
Sep [0.0166| 40 0.0019( 99
Instream salinity must be Attainment of Management Class and
maintained at the current state to O 55 milliSmemens/ associated ecological category. Limit
Soutspruit Salts support the aquatic ecosystem Electrical conductivity (EC) th : based on present state quality
uv3 : (95" percentile) :
(C41E) Qualit and the water quality corresponds to B ecological category
y requirements of the water users.
System pH must be maintained at 6.5 (5" percentile) and 8.5 (95" Attainment of Mlanggeiment Class and
variables present state pH range percentile) associated ecological category. Limit
) based on present state quality
Habitat assessments must be . .
- . . The instream habitat should be
) Instream und_ertaken to monitor ch_anges The Rapid Habitat Assessment monitored annually to ensure that the Attainment of Management Class and
Habitat . within the system.  Monitoring Method (RHAM) must be . ) - : :
Habitat should take specific cognisance implemented required B/C ecological category is associated ecological category.
of changes in flow and erosion. being maintained.
Draining into the Klein-Vet River A baseline assessment to
tsheectisoonug‘prz\ljgrl?;vzrlfr a;lshort determine the integrity and health An assessment of the fish community
Fish unmodified state. The %Sﬁ/ of the fish community should be should be conducted annually to Attainment of Management Class and
communit shoufd be managed conducted to determine the current | monitor against the prescribed C associated ecological category.
to the regcribe d ecolo icalg state. Fish Response Assessment ecological category.
cate op 9 Index (FRAI) must be utilized
Biota 901y - - -
The integrity of the invertebrate
The integrity of the community should be determined
Aquatic macroinvertebrate community using the Macroinvertebrate Mamtgm the current B category by Attainment of Management Class and
Invertebrates within the system must be Response Assessment !ndex ensuring the Average Score Per Taxon associated ecological category
maintained (MIRAI). Conduct aquatic (ASPT) is >5.0. ’
' biomonitoring annually using the
SASS5 methodology.
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Sub-

River / Dam RU Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical limit
The downstre_am maintenance Use Desktop Reserve Model (DRM) Floyvs r_1eed to b}e specified in order to
low flow requirements of node . . ; maintain ecological categories of the

. Ecological Water Requirement and updated Present Ecological State . : :
Quantity Low flows ME 2.1 must be met to support a ) . water resource in prescribed ecological
L (EWR) for maintenance low flows. (PES) data to determine low flow
healthy condition for the - state and to meet the Management
requirements.
ecosystem and users. Class set.
Ecological specifications. Based on
Dissolved Inorganic Nitrogen (DIN) O 0.50 mil@glgr ams/ | prel_sent Statel.a’?‘? as per_target water
as Nitrogen (50m percentile) quality range |m|t. Aquatic Ecos_ystem
i South African Water Quality
Guidelines (1996).
Concentration of nutrients must Nitrate (NO3") & Nitrite (NO;) as O 0.025 milligrams/ Withinecological specifications and
be improved to sustain Nitrogen (50" percentile) maintains mesotrophic state.
Nutrients ecosystem health and water
quality requirements of water Consideration of present state. Maintain
users. Dam should be maintained - N . th . mesotrophic state.
in a mesotrophic state. S;tgsp:;ighate (PO4) as 8 6 n?ill-i rzar1515 /IitrrTel (25150922:1?5"'8)/ I Target water quality range limit:
P g P Domestic use i South African Water
Quality Guidelines (1996).
. N . Response variable to monitor
Quality Chlorophyll-a (Chl-a) gotho érc?enztili) mi lmgihg rams /A o ophication. Water quality limit to
. p maintain mesotrophic state.
Erfenis Dam | UV4 ——
Th‘? sa_llnlty In the dam must be Ecological category and user
maintained in order to support N . oo . 7
) - O 30 milli SineSmgns/ requirements met. Limit based on
Salts ecosystem health and the water Electrical conductivity (EC) o5 i lity 1 d
quality requirements of the (95" percentile) present state Iquz'a |t)|/| corresponds to A
downstream water users. ecological category.
. . th . th
Sys_tem pH must be maintained at pH range 6.5(5 _percentlle) and 8.5 (95 Limit based on present state quality.
variables present state. percentile)
The presence of pathogens RQO is a user specification. Limit is the
Pathogens should pose a low risk to human | Escherichia coli (E.coli) lg()[hcounts/;?o milliitres (ml) target w_aterlquall_t.yéangﬁ fofr_full contact
health (95" percentile) recreatlona_ usel qut African Water
) Quality Guidelines (1996).
The dam provides important refuge habitat for aquatic and semi-aquatic biota and all components of its Damo??r?étitcginsatlgfncitftggtsﬁtaé?fibIIIty
Habitat Dam management (recreation, eco-tourism, abstraction, water quality impacts, dam releases). All aspects of the habitat Y not properly
o management. An integrated
within the dam should therefore be protected. : ]
management approach is required
The dam provides an important The fish population must be monitored through health assessment studies
Biota Fish fish refuge area_anq must be Suitable abundances should be determined. Monitoring should be conducted Indication of the health of the dam
managed to maintain the ecosystem.
. annually.
upstream recruitment.
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IUA ME2 i LOWER VET RIVER

RESOURCE UNIT : LV1i VET RIVER: Erfenis Dam to confluence with the Sand River - Quaternary catchment C41F, C41G, C41H, C41J

DESCRIPTION

The IUA class is a Class Ill. An ecological category C must be maintained in the Lower Vet RU LV1 (biophysical ME 2.1). The major tributary is the Taaibosspruit. The region
is rural in nature. Irrigated agriculture is a major land use. The town of Theunissen is located in the RU. Flow modification, alien vegetation and agricultural lands are the major
impacts. Areas of the Taaisbospruit quaternary catchment have been identified as FEPAs.

Groundwater systems include Karoo aquifers.

RESOURCE UNIT : LV 27 VET RIVER: Downstream Sand River Confluence to Bloemhof Dam - Quaternary catchment - C43A, C43C, C43D

DESCRIPTION

The IUA class is a Class lll. The classification process recommended an ecological category C/D for EWR site 15 for the lower Vet River.

RU LV2 includes the Vet River from its confluence with Sand River to the inflow into Bloemhof Dam. The Dermspruit is a tributary of the Lower Vet River. The catchment area
is dominated by irrigated agriculture. The major towns in the RU are Hoopstad and Bultfontein, but as in the Upper Vet the population is sparse. Irrigation agriculture is the
major land use. Area has a moderate ecological importance rating. Flow modification, alien vegetation and agricultural lands are also the major impacts.
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Table 6-7: Resource Quality Objectives for RIVERS in priority Resource Units in the Integrated Unit of Analysis ME2 LOWER VET

River RU | Component con?;(?r;ent Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
The maintenance low flows and Flows need to be specified in order to
drouaht flows must be attained to Ecological Water Requirement Use Desktop Reserve Model (DRM) and maintain ecological categories of the

Quantity Low flows su %rt a healthy condition for the (EWR) for maintenance low flows updated Present Ecological State (PES) water resource in prescribed ecological
ecgg stem and li/sers (ME 2.1) data to determine low flow requirements. state and to meet the Management
Y ) Class set.
Ecological specifications. Based on
Dissolved Inorganic Nitrogen O 0.50 mil@glgr ams/ | present state a_n.d as per target water
(DIN) as Nitrogen (50" percentile) quality range limit: Aquatic Ecosystem i
South African Water Quality Guidelines
(1996).
. Ecological and User defined
Instream concentration of specifications. Consideration of present
nutrients must be improved to . - L . N . . )
Nutrients sustain aquatic ecos>p/stem health Nitrate (NO5) & Nitrite (NO) as 0 0. " 25 mi I t5®mg’)er®mle)/ I state. -
and ensure the prescribed Nitrogen 06 milligrams/litre (95" percentile) Target water gquality range limit:
ecological cate % is met Domestic use i South African Water
9 gory ’ Quality Guidelines (1996).
Lower Vet Ecological specifications. Based on
(C41F, C41G, - S . . present state. Within ecological category
C41H, C41J) Sﬁtgspﬁ;ﬁhme (PO as Oercgniilce()) 30 mi |l g(s0dms/ B/C - C upper boundary value as per the
(From Erfenis P P water quality component of the
Dam to Sand Ecological Reserve manual (2008).
. LV1 ualit -
River Q y Instream salinity must be . Ecological category and user
- alts maintained. Salinity levels shou ectrical conductivity th h L
confluence) sal intained. Salinity levels should Electrical ductivity (EC O 75 milli SinmSmgns/ m requirements met. Limit based on
(includes the not be allowed to deteriorate (95™ percentile) present state quality i withinto C
Taaibosspruit ) ecological category limit.
tributary) o th . th
\?gﬁ‘rt;‘ebrrés gth]USt be maintained at present pH range p6ér50£35m”p:)3rcentlle) and 8.5 (95 Limit based on present state quality.
Attainment of Management Class and
The concentrations of toxins_ R _ asspciated ecological category.
Toxics shquld not be_atalevgl that is Ammonia (NHs) as Nitrogen (@) mo . 0 7_2 mi I(nhgll)g r a ms /| Ecological category C upper bopndary
toxic to aquatic organisms and a (95" percentile) value as per the water quality
threat to human health. component of the Ecological Reserve
manual (2008).
The presence of pathogens RQO is a user specification. Limit is the
_ o . . 130 counts/100 millilitres (ml) target water quality range for full contact
Pathogens f\gglljt:’? pose a low risk to human Escherichia coli (E.coli) (95" percentile) recreational use i South African Water
) Quality Guidelines (1996).
No further degradation of the The Rapid Habitat Assessment The instream habitat should be
Habi Instream riparian zone and instream habitat P monitored annually to ensure that the Attainment of Management Class and
abitat . ; Method (RHAM) must be . : . ) . -
Habitat should occur from erosion and implemented required C ecological category is being associated ecological category.
sedimentation. P ’ maintained.
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Sub-

River RU | Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
Monitor the integrity of the fish
community at a downstream point
selected within the Resource Unit .
. A baseline assessment to
to compare with the lower Vet . ) .
. ; determine the integrity and health . .
Resource Unit (Ecological Water . . An assessment of the fish community
: N of the fish community should be .
Requirement site14), so that the . should be conducted annually to monitor .
. . . conducted to determine the . . . Attainment of Management Class and
Fish influence of discharge from the against the prescribed C ecological - -
Lower Vet Sand River on the downstream current state. category associated ecological category.
(C41F, C41G, - ] ’
C41H, C41J) receiving water t.)OdleS can b_e Fish Response Assessment Index
: quantified. The fish community >
(From Erfenis (FRAI) must be utilized
Dam to Sand should be managed to the
River LV1 | Biota recommended ecological
confluence) category.
(includes the
Tata_lgotssprun The integrity of the invertebrate
ributary) . . community should be determined
The integrity of the ) ;
h b . using the Macroinvertebrate loaical fC b
Aquatic m_ac_romverte rate community Response Assessment Index An ecological category of C must be Attainment of Management Class and
within the system must be h met. The Average Score Per Taxon - -
Invertebrates | . (MIRAI). Conduct aquatic . associated ecological category.
improved to the recommended bi o I ing th (ASPT) value of > 4.8 must be achieved.
ecological category. iomonitoring annually using the
South African Scoring System 5
(SASS5) methodology.
Maintenance
Lo Flows Drought Flows
Month Y Per Y Per
cen cen
. second ) second )
Total Maintenance low flow and e tle Implementation of the rule and tab
gf;&t‘é;!%VSIEFEO\',S%CE)VZ&E_765 oct | 0250 99 | 0.142 | 99 tables (Appendix B) as specified in
million cubic metres/annum Nov | 0.420 99 0.135 99 terms OT the Water Resource
Lower Vet The maintenance and drought (Mm?/a) classification study (DWA, 2012).
C4I>Eg4:éﬁ’3D) flows must be attained so that the (7.81% of the Virgin Mean Dec | 0.446 | 99 0.071 99 Flows specified are to maintain
(Dowﬁstream environmental flows requirements | Annual Runoff) (VMAR) Jan 0.67 99 0.34 99 ecolo iceﬁ cateqories of the water
) LV2 | Quantity Low flows are met to support a healthy 9t 9 .
Sand River i b resource in prescribed ecological state
condition for the ecosystem and Fe 0.857 90 0.327 99
Confluence to USers Maintenance flows (percentage and meet the Management Class set.
Bloemhof : value of naturalised ?Iow 9 Mar | 0.849 | 90 | 0213 | 99 Percentiles (of required flow rate)
Dam) distribution) Apl’ 0.701 90 0.17 99 determined through EWR determination
process as per application of appropriate
Drought flows (percentage value May | 0.403 | 99 0.269 99 Reserve models and methodology (rule
of naturalised flow distribution) Jun | 0227 | 99 | 0177 | 99 curves).
Jul 0.129 | 99 0.129 99
Aug | 0.130 | 99 0.13 99
Sep | 0.190 | 99 0.19 99
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Sub-

River RU | Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
Maintenance High Flows
Month 3
m Pecertile
second
Oct 0.00 99 Implementation of the rule and tab
Total Maintenance high flow Nov 3.462 30 tabtles (Ap[f)i? d'\),(VBt) asRspecmed n
. . erms of the Water Resource
Lower Vet (Eé:\?\}ggi%a)l ngztegogegﬁllirgr?ﬁgic Dec 0.00 99 classification study (DWA, 2012).

c 4?5%43()3€1éD) The high flows must be attained metres/annum (Mm?®/a) Jan 6.358 30 eE(IJ?Z)VSi ngingdoﬁfstgfr?hinvt\zgr
(Dowﬁstream so that the environmental flows (12.76% of the Virgin Mean resourcgin rescr?bed ecological state
: LV2 [ Quantity High Flows requirements are met to support a | Annual Runoff) (VMAR) Feb 0.00 99 P 9
Sand River healthy condition for the and meet the Management Class set.

Confluence to €CoS Ztem Mar 2.355 60
Bloemhof Y Maintenance hiah flows A 0.00 % Percentiles (of required flow rate)
Dam) (percentage val?le of naturalised pr : determined through EWR determination
flow distribution) May 0.00 99 process as per application of appropriate
Reserve models and methodology (rule
Jun 0.00 99 curves).
Jul 0.00 99
Aug 0.00 99
Sep 0.00 99
Dissolved Inorganic Nitrogen O 0.7 mil mghr ams /| i Ecological specifications. Based on
(DIN) as Nitrogen (50" percentile) present state.
Ecological and User defined
R specifications. Consideration of present
Nitrate (NO3 ") & Nitrite (NO;) as O 0 miligramsl/litre &50‘h percentile) state.
Lower Vet Nitrogen 06 milligrams/litre (95" percentile) Target water quality range limit:
(C43A Domestic use i South African Water
ca3c C4’3D) Instream concentration of Quality Guidelines (1996).
(Dowﬁstream nutrients must sustain aquatic -
: LV2 | Quality Nutrients ecosystem health. Concentrations Attainment of Management Class and
Sand River should not be allowed to R associated ecological category.
Confluence to deteriorate. Orthophosphate (POy) as O 0.058 mi l(ngll)gr ams /] Ecological category C upper boundary
Bloemhof Phosphorus (50™ percentile) value as per the water quality
Dam) component of the Ecological Reserve
manual (2008).
Chlo e G2 | crtaperneon shout b
L { ; . .
monitored as a response indicator 84 milligrams/m* (50™ percentile) . Re§pqnse varlabl_es to monitor
against the resource quality Chl'—a P h y topl a Thk t o n O eutrophication. Ecological specifications.
S ; . milligrams/litre (mg/l) (50 percentile)
objective nutrient concentrations.
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Sub-

River RU | Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
) . O 80 milli Si(eSmns/
Electrical conductivity (EC) (95" percentile)
O 120 mi | I(hgd)yr ams/ | i
Salts Salinity levels must be maintained. | Sulphate (SOx) (95" percentile)
Lower Vet N . . .
(CA3A, Chioride (C) géhcz)eorcenr?ille)l | i(mpg)ams /| it
C43C, C43D)
(Downstream Lv2 | Quality
Sand River A th . th
System pH must be maintained at present 6.5 (5" percentile) and 9.2 (95
Confluence to - pH range !
variables state. percentile)
Bloemhof
Dam)
Aluminium (Al) 0 SO 1 mi | imgr ams /1) syictest of Ecological specifications and
(95" percentile) human health limits. Present state
5 0. 25 . 0 adopted if better quality than
. mi glpr ams specifications.
Manganese (Mn) (95”‘ percentile) p
00. 75 mi | I(hgd)r ams/ | i
Iron (Fe) th N
The concentrations of toxins (957 percentile)
Toxics should not be at a level that is . .
toxic to aquatic organisms and a Uranium (U) O 0.07 mi(mgl)grams/
threat to human health. (95" percentile)
. . o] 0.072 mi(mblh) gr ams
Ammonia (NHs;) as Nitrogen (95m percentile)
A screening level whole effluent toxicity test should be conducted at four
trophic levels and should the results show toxicity greater than 1 (limited to not
acutely toxic) further definitive tests are required.
The presence of pathogens RQO is a user specification. Limit is the
Quality Pathogens should pose a low risk to human Escherichia coli (E.coli) (lsghcsgr?esﬁ?; millilitres (ml) tfégséamztsglquiﬂlﬁygﬁ?ﬁ 'fo\c;;i‘f:l;llnti/c\)/r:tz?t
health. . L
Lower Vet Quality Guidelines (1996).
(C43A, . .
C43C, C43D) Habitat assessments must be IAZ?hF;le('g: :,?A')t?;ﬁ‘:ts gzsment
(Downstream LV2 undertaken to monitor that no implemented
Sand River significant changes occur with P L I The instream habitat should be .
o : The ecological specifications for . Attainment of Management Class and
Confluence to Habitat Instream specific focus on erosion and Ecological Water Requirement site monitored annually to ensure that the associated ecological category
Bloemhof Habitat sedlment'atlon. No further (EWR) 15 as determined in terms requwed C/D ecological category is Ecological Reserve
Dam) degradation of the instream . being met
. . . of the Comprehensive Reserve
habitat. The prescribed ecological T
category must be met Det_ermmatlon Study (2010) must
' be implemented.
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Sub-

River RU | Component component Resource Quality Objective Indicator/measure Numerical limit Context of RQO/Numerical Limit
Vegetation Response Assessment
Rinarian LhuitR;;%n;mgggg Eé)c:l)c;%cal ?Sgégﬁﬁ?ﬁlz' ecifications for The riparian habitat should be monitored Attainment of Management Class and
Habitat pa . . N 0log P . annually to ensure that the required C/D associated ecological category.
Habitat invasive plant species must be Ecological Water Requirement ecological cateqory is being met Ecoloaical Reserve
controlled. (EWR) site 15 must be 9 gory 9 9
implemented.
Upstream of the_ Bloemhof Dam . Fish Response Assessment Index
the Ipwer Vet River Resource Unit (FRAI) must be utilized.
ﬁﬁrgxilgesur?‘tl:g:r;orgésdhtﬁ?)iges : P An assessment of the fish community Attainment of Management Class and
. oving up ! h The ecological specifications and should be conducted annually to monitor . ge
Lower Vet Fish migrating downstream into the thresholds of potential concern against the prescribed C/D ecological associated ecological category.
(C43A, dam. Migration barriers must be (TPCs) for Ecological Water cate Ecological Reserve
- - b gory.
C43C, C43D) limited. The fish community should Requirement (EWR) site 15 must
(Downstream | |/, be managed to a recommended be adhered to.
Sand River ecological category
Confluence to The integrity of the invertebrate
Bloemhof Bi community should be determined
Dam) iota usin .
g the Macroinvertebrate
Response Assessment Index
(MIRAI). Conduct aquatic
The integrity of the biomonitoring annually using the Maintain the current C/D ecological Attainment of Management Class and
Aquatic macroinvertebrate community South African Scoring System 5 category by ensuring the SASS5 score associated ecolog ical cateqo
Invertebrates | within the system must be (SASS5) methodology. must be > 90 and the Average Score Per Ecological gReserve gory.
maintained. Taxon (ASPT) is > 4.8.
The ecological specifications and
thresholds of potential concern
(TPCs) for Ecological Water
Requirement (EWR) site 15 must
be adhered to.
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IUA MF - VAAL RIVER
RESOURCE UNIT : VB 1.17 VAAL RIVER MAINSTEM: From Vermaasdrift to upstream Schoonspruit confluence - Quaternary catchment C24B

DESCRIPTION

The IUA class is a Class lll. The classification process recommended an ecological category D for EWR site 12.

The Vaal River in this RU is driven primarily by water quality influences. Midvaal Water and AngloGold Ashanti abstract water from this reach, which is a significant use in the
catchment. Much of the water use, impacts and activity occur in the Upper Vaal WMA through this reach of the Vaal River. The area is characterised by mining, dryland
agriculture and irrigation, some cattle feedlots and bulk water use. Recreation is also a major water user in this RU. Major impacts include flow modification and water quality
impacts of mining and treated wastewater from urban areas. Water quality is in a D/E ecological category and requires improvement. There is a degree of salinisation and high
levels of nutrients. These components therefore need to be managed. The ecological importance of the river is characterised as moderate. The Middle Vaal River is identified
as a Yellowfish Conservation Area.

Releases are made from Vaal Dam via the Vaal Barrage to supply urban and industrial demands as well as riparian irrigation. The releases from Vaal Dam to these users are
dependent on the run-off from the incremental catchments and the return flow volumes. The releases are adjusted on a short term basis to account for these influences. Due to
the limiting storage capacity at the intakes of these users, no flexibility exists in terms of the short term release rate. During prolonged droughts additional releases are made
from Vaal Dam for users downstream of Bloemhof Dam. These releases can be reasonably flexible with respect to the discharge rate and pattern within a monthly period due
to the buffering capacity of Bloemhof Dam. The governing rule for these releases (in terms of seasonal and annual timescales) is to only release sufficient water to satisfy the
demand. To achieve specific water quality blending objective (the additional release of Vaal Dam water to maintain the TDS concentration in Vaal Barrage at 600 mg/l) may
cause additional water to be released from Vaal Dam. This is necessary due to the high salinity (TDS) concentrations of the underground mine water that is pumped out of the
gold mines into the river system and surface runoff from the highly urbanised areas in the incremental catchment of the Vaal Barrage. The flow rate into this reach is also
flexible over the short term.

In general the flows in this reach of the river have been regulated since 1919. The base flow in winter has been raised and the smaller summer floods reduced by upstream
impoundments and industrial water use.

The groundwater resources (dolomitic aquifer that extends from C24A further south) in the catchment are highly impacted by mining activities in the Koekemoerspruit, Upper
Vaal and along the middle Vaal River (tailings dams, waste rock dumps, upstream mine water discharge). The dewatering of the underground workings is currently managed
by the operational gold mining companies i future post-mining scenarios may include a total re-watering of the mine voids and underlying dolomite rock formation. The extent
of the dolomite aquifers is not fully researched, especially south of the Vaal River in terms of groundwater flow regimes and interaction with the Vaal River. Decants from deep
mine shafts north and south of the Vaal River are predicted and water quality is likely to be acid mine drainage type. The decanting mine water will require treatment to
discharge standards (and RQO limits set). A monitoring network is currently operated by the existing mines but future responsibilities will require refinement. Zones with
elevated water quality constituents (total dissolved salts, nitrate, sodium, chloride and sulphates) should be identified as point source polluted areas and special
monitoring/management protocols should be established.

No priority wetlands were identified for this RU.

RESOURCE UNIT : VB 1.2 7 VAAL RIVER MAINSTEM: From Schoonspruit confluence to upstream Vals River confluence - Quaternary catchment C24J
RESOURCE UNIT : VB 1.317 VAAL RIVER MAINSTEM: From Vals River confluence to Bloemhof Dam- Quaternary catchment C25C, C25F

DESCRIPTION

Final October 2014

88



IUA MF - VAAL RIVER

The IUA class is a Class lll. The classification process recommended an ecological category C/D for EWR site 13 and for the reach from the Vals River confluence to Bloemhof
Dam.

RU VB 1.2 and VB 1.3 are an extension of RU VB1.1 described above. Conditions are the same and the Vaal River is regulated and managed as described.

In RU VB1.2 the Klipplaatdrift weir is situated approximately 60 km downstream of the Pilgrims Estate weir (at Balkfontein). Sedibeng Water abstracts it water at the
Klipplaatdrift weir. There is an operational problem at the Balkfontein abstraction point as storage at the Balkfontein weir is too low. Consequently releases from the Vaal Dam
need to coincide with actual water requirements in this catchment to ensure that the weir does not overflow or that water shortages do not occur. Sedibeng Water also enjoys a
conditional water use from Allemanskraal Dam when the dam is overflowing, provided that the Reserve requirements are catered for.

In RU VB1.3 the catchment area is dominated by dryland agriculture, grasslands and with some irrigated areas. The Vaal River in this RU is impacted by the river flow
modification due to system operation and the water quality impacts of upper reaches of the Vaal River and by the tributaries in the catchment, as well as alien vegetation.

Groundwater includes the Karoo aquifer system, localised, minor to insignificant aquifers. The groundwater dependant ecosystems (GDEs) are the Central Free Sate
Grassland to Vaal-Vet Sandy Grassland. Drier conditions and higher groundwater abstractions make GDEs more sensitive to impacts (depleting groundwater levels).

No priority wetlands were identified for this RU.

RESOURCE UNIT : VB 27 Vierfonteinspruit Tributary catchment - Quaternary catchment C24J)

DESCRIPTION

The IUA class is a Class lll. The Vierfonteinspruit tributary catchment should be managed to an ecological category D. The RU comprises the incremental catchment area
between the Renoster and Vals River I[UAs and the Vaal River. The only significant land use is coal mining in the catchment. The RU also includes some areas of irrigation
and dryland agriculture. The water quality of the middle Vaal River and dolomitic aquifer system is potentially impacted by the land-use activities in the catchment.
Groundwater resources are localised Karoo aquifers which are minor to insignificant aquifers. Groundwater dependant ecosystems (GDE) include Central Free State
Grassl ands. Drier conditions and higher groundwater abstrdevedls)). ons make GDE&s mo

RESOURCE UNIT : VB 3 i VAAL RIVER M: Ysterspruit, Matjiespruit, Klipspruit, Leeudoringspruit, Wolwespruit, Makwassiespruit tributary catchments- Quaternary
catchment C24J, C25A, C25C, C25D

DESCRIPTION

The IUA class is a Class lll. The RU includes the Ysterspruit, Matjiespruit, Klipspruit, Leeudoringspruit, Wolwespruit, Makwassiespruit tributaries. This implies that the water
resources should at least be in an ecological category D. The Present Ecological State of the tributaries will be maintained (B and C ecological category). The Wolwespruit
nature reserve is present in the RU. There is extensive small scale diamond digging in the RU specifically in the Makwassiespruit and Bamboesspruit tributary catchments.
Water is abstracted for irrigation purposes. Most of the towns are supplied with drinking water from Sedibeng Water. The wastewater generated in the towns is managed
through oxidation ponds which are in some cases overflowing and non- compliant.

These tributaries especially their lower reaches are important refuge areas for fish. The tributaries include a complement of all fish species, including yellow fish. When
problems/stresses are experienced in the Vaal River main stem then the confluences of these tributaries are important as refuges for fish (particularly during floods). The
current land use impacts (effluents, agriculture and mining) therefore pose a threat to fish communities within the Middle Vaal River.

Groundwater systems comprise mainly Ventersdorp aquifers in the northwest which are localised, minor to insignificant aquifer types and shallow Karoo aquifers towards the
south east which are localised, minor aquifer types. Groundwater dependant ecosystems include Klerksdorp and Kimberly Thornveld i Woodlands with trees and shrubs with a
number of species that may be deep rooted and depended on groundwater and may be sensitive to lowering of the water table.
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RESOURCE UNIT : VB 41 SANDSPRUIT TRIBUTARY CATCHMENT (C25C, C25B, C25F, C43B)

DESCRIPTION

The IUA class is a Class Ill. The Sandspruit tributary must be maintained in a C ecological category based on current PES.

The RU includes the incremental Vaal catchment between the Vals and Vet River catchments. Land use is limited to agriculture. The towns of Odendaalrus, Allanridge and
Wesselsbron are located in the RU. Due to the non-perennial nature of the stream, the RQOs for habitat and biota apply specifically to the lower reaches of the river.
Groundwater resources are localised Karoo aquifers which are minor to insignificant aquifers. The RU is significant as it incorporates the Wesselbron cluster as a priority
wetland area in the RU.

RESOURCE UNIT : VB 5 Bamboesspruit tributary catchment (C25E)

DESCRIPTION

The IUA class is a Class lll. This implies that the water resources should at least be in an ecological category D. The RU includes the Bamboesspruit tributary which has a
PES of E. It must be improved to a D ecological category.

Wetlands: Pan cluster along the watershed divide to the west of the Bamboesspruit

Groundwater systems include localised, aquifers Ventersdorp (northern ~50%) and Karoo (southern ~50%) aquifer systems, minor to moderate and minor to insignificant
aquifers respectively.

RESOURCE UNIT : VB 6 BLOEMHOF DAM (C25E, C25F, C43D)

DESCRIPTION

The IUA class is a Class lll. This RU comprises Bloemhof Dam, and is inundated with water. The Vaal River inflow into the dam is to be maintained a C/D ecological category.
Bloemhof Dam serves as a critical point from an operation point of view in the Vaal River System. Water is released to supply downstream irrigation and urban users. EWR site
16 is located in the Lower Vaal WMA just downstream of the dam. An ecological category D must be maintained at EWR 16 and water quality must be suitable for agricultural
and domestic water user requirements.
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Table 6-8: Resource Quality Objectives for RIVERS AND DAMS in

priority Resource Units in the Integrated Unit of Analysis MF VAAL RIVER

River/Dam RU Component con?;c?r;ent Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
Maintenance Low Drought Flows
Flows
Month m Per Y Per
; d cem second cer :
Total Maintenance low flow and secon tile tile Implementation of the rule and tab
drought flow Ecological Water Oct 5421 99 4.284 99 tables (Appendix B) as specified in
Requirement (EWR 12) = 346.444 terms of the Water Resource
millign cubic metres/annum Nov 6.592 99 5.21 99 classification study (DWA, 2012).
. (Mm©/a) Dec 6.783 99 5.361 99 Flows specified are to maintain
;Il-gvevsmn?ljnstteBgnact?a%n:ddsrgltjﬁgtt (22% of the Virgin Mean Annual ecological categories of the water
the environmental flows Runoff) (VMAR) Jan 7.588 99 5.997 99 resource in prescribed ecological
Low flows requirements are met to sUpport Feb 9.845 99 6.486 99 state and mcelet the Management
L ass set.
Zcr;ialé?gnf%rxgt&ne:gr the Maintenance flows (percentage Mar 772 99 6.101 99 Percentiles (of required flow rate)
Y ’ value of naturalised flow Apr 6.521 99 5.154 99 determined through EWR
distribution) determination process as per
May 5619 | 99 4441 | 99 application of appropriate Reserve
Drought flows (percentage value of Jun 5.184 99 4.097 99 models and methodology (rule
Ouantity naturalised flow distribution) ul 5035 9 3.08 29 curves).
Aug 3.954 99 3.125 99
Vaal River Sep 4.321 99 3.415 99
ﬁfﬁg;g{;m‘ VB Month Maintenance High Flows '
o Upstroam 11 m¥/second Percentile Implementatloq of the rule a_n‘d tap
Sonionam | o S| tales e £) o e
confluence) Ecological Water Requirement Nov 14.6 90 classification study (DWA, 2012)
(EWR 12) = 250.042 million cubic Dec 0 99 Flows specified gre to méintain .
The high flows must be attained | metres/annum (Mm®/a) > SP )
so that the environmental flows (15.88% of the Virgin Mean Annual Jan 14129 20 ecological categories of the water
. . : Feb 72.071 20 i i i
High flows requirements are met to support | Runoff) (VMAR) resourcedln pres%rlbed ecological
a healthy condition for the Mar 0 99 state an meet_t e Manage_ment
ecosystem Apr 0 99 Class set. Percentiles (of required flow
0 9| ol delerined hrou EW
(percentage value of naturalised Jun 0 99 application of apppropriate Re‘;erve
flow distribution) Jul 0 99 models and methodology (rule
Aug 0 99 curves).
Sep 0 99
Instream concentration of Ecological a_n_d U_ser defined
nutrients must be improved to Dissolved Inorganic Nitrogen (DIN) | O 1 miBigrams/litre g‘mgll) (50‘h percentile) Consi defgt?c?r:flg?g?enssént state
sustain aquatic ecosystem as Nitrogen 06 milligrams/litre (95" percentile) South African Water Quality
Quality Nutrients health and ensure the Guidelines (1996).

prescribed ecological category
and the water quality
requirements of the water users
are met.

Nitrate (NO3 ") & Nitrite (NO;) as
Nitrogen

O 1 . réiligrams/litre (mg/l)
(50" percentile)

Ecological specifications.
Consideration of present state.
Acceptable level: South African Water
Quality Guidelines (1996).

Final

91

October 2014




Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
Attainment of Management Class and
associated ecological category.
Orthophosphate (PO,) as O 0. nillRymms/litre (mg/l) Ecological category D upper bogndary
th - value as per the water quality
Phosphorus (50" percentile) f the Ecological R
uality Nutrients component of the Ecological Reserve
Q manual (2008). Status quo exceeds
tolerable range for aguatic ecosystem
N - . Response variables to monitor
Chlorophyll-a (Chl-a) 00{975 mllllgrams/htre (ma/h) eutrophication. Ecological
(50 percentile) e
specifications
Instream salinity must be S o
improved to meet the Electrical conductivity (EC) o th?n(lllSler_nens/ metre (mS/m)
. (95™ percentile)
recommended ecological
category and the water quality N . .
requirements of the water users | Sulphate (SO.) 0 1[h6nﬂlllgrqmsllltre (mg/h
Salts in the Middle Vaal River. The (957 percentile) .
river must be managed t'o > and pr— Based on present state quality. Meets
. : i Igramsyiitre (mg ecological specifications and user
Magnesium (M . g p
assimilate the impacts of the g (Mg) (95" percentile) requirements.
land based activities and inflow > 5o p——
of the Koekemoerspruit and Total Dissolved Solids (TDS rraramsiiitre (mg
Schoonspruit. (TDS) (95" percentile)
Vaal River System pH must be maintained at H range pH range 7.5 (5" percentile) - 9.2 (95"
(C24B) (From variables present state. P 9 percentile)
Vermaasdrift VB = - -
to upstream 1.1 Cyanide (free) (CN) O thO . rmllﬁ‘:_)mms/htre (mgfl)
. (95™ percentile)
Schoonspruit - iy pr—
confluence) . O Omilligrams/litre (mg
Aluminium (A} (95" percentile)
Quality O 0 miligrams/litre (mg/l)
Manganese (Mn) (95" percentile)
‘ — - Strictest of Ecological specifications
The concentrations of toxins Iron (Fe) o 0 m'ﬂ@?mS/ litre (mg/l) and human health limits. Present state
Toxics should not be at a level that is (957 percentile) adopted if better quality than
toxic to aquatic organisms and a . . ) specifications.
threat to human health. Uranium (U) O 0. niilgy@ms/iitre (mg/l)
(95" percentile)
. . O Omilligrams/litre (mg/l)
Ammonia (NHs) as Nitrogen (95m percentile)
A screening level whole effluent toxicity test should be conducted at four trophic
levels and should the results show toxicity greater than 1 (limited to not acutely
toxic) further definitive tests are required.
RQO is a user specification. Limit is
The presence of pathogens _— the target water quality range for full
Pathogens should pose a low risk to human | Escherichia coli (E.coli) 130 counts/100 mililitres contact recreational use i South

health.

(95" percentile)

African Water Quality Guidelines
(1996).
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Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
The maintenance of the The Rapid Habite_lt Assessment
morphology and form of the Method must be implemented.
Instream gg:(r:]irf]iil r';gi?gfgggtefgglzzﬁfalfs The ec_ological specificgtions for The instream habitat should be monitored Attainment of Manage_ment Class and
Habitat processes. Habitat Ecologlc_al Water Requwe_zmen_t annuaI_Iy to ensure that the required D associated ec_:ologlcal category.
assessmeﬁts must be (EWR) site 12 as determined in ecological category is being met. Ecological Reserve
. terms of the Comprehensive
. undertaken to monitor changes s
Habitat within the system Reserve Determmanon Study
’ (2010) must be implemented.
The Recommended Ecological Vegetation Response Assessment o _ _ _
Riparian must be maintained. Exotic Index (VEG_RAI). o The riparian habitat should be monltored Attalnment of Manage_ment Class and
Habitat invasive plant speciés must be The ec_ologlcal specmcgtlons for_ annual_ly to ensure that the required D associated ec_:ologlcal category.
controlled Ecological Water R_eqwrement site ecological category is being met Ecological Reserve
: (EWR) 12 must be implemented.
While the site has an overall
Recommended Ecological
category of D, the fish
community should be managed
to a C ecological category. ltis
Vaal River important to specifically Fish Response Assessment Index
(C24B) (From maintain flow cofpdr:tions in thﬁ (FRAI) must be utilized.
Vermaasdrift VB river to support fish species that ) . h
to upstream 1.1 Fish are moderately intolerant to The ecological specifications and Qn asssssingnt of thﬁ ﬂtSh com_tmumty_sh(t)ltJrLd AttalnmenttogManlaggm(Ient tCIass and
Schoonspruit s no/low flow conditions thresholds of potential concern re Coﬂbug % anTuai yI 0 Tom rOT against the assomg e | e(i;o (I)gca $\? egory.
confluence) (Labeobarbus Aeneus and (TPCs) for Ecological Water prescribed & ecological category. cological Reserve
Labeobarbus Kimberleyensis). Requirement site 12 must be
Any observance of adhered to.
Labeobarbus Kimberleyensis
should be considered significant
Biota due to its I_nternational Union for
Conservation of Nature status
(near threatened).
The integrity of the invertebrate
community should be determined
using the Macroinvertebrate
Response Assessment Index
The integrity of the E)I}/gﬁﬁ:\)i.t;;réd;c‘;sgﬁ; ttIJCsing the Maintain the current C/D ecological category
Aquatic m_?r(]:'rolrrl]vertett)rate codmmumty South African Scoring System 5 by ensuring the SASS5 score must be >100 Attalnme_nttogManlaggm?nt tC lass and
Invertebrates | tin the system an (SASS5) methodology. and the Average Score Per Taxon (ASPT) assoclated ecological category.

recommended ecological
category must be maintained.

The ecological specifications and
thresholds of potential concern
(TPCs) for Ecological Water
Requirement (EWR) site 12 must
be adhered to.

value must be > 5.0.

Ecological Reserve
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Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
The area supports more 5000 water
fowl and occasionally exceeds the 1%
of the bio-geographical population
threshold of several water fow!
species although no comprehensive
data are available. This is one of few
The suitability of this stretch of sites in South Africa holding a
Aquatic Birds river for aquatic bird populations | A baseline assessment should be conducted to determine the aquatic bird substantial population of a White-
a must be maintained through community around the dam. backed Night Heron (Gorsachius
proper habitat management. leuconotus) and over twenty pairs of
Vaal River VB Biot Goliath Heron (Ardea goliath).
(C24B) 1.1 lota Aquatic birdlife is dependent on the
dam habitat and associated
ecosystem. Insufficient data is
available. The dependence must be
determined.
Water quality improvement is ) h
Diatoms required from a nutrient Conduct a diatom assessment The Specific Pollution Index should be > 5.0. Attainment of Management Class and
. annually. associated ecological category.
perspective.
Maintenance Low Drought Flows
Flows
Month m Per m¥ Per
. cen cen
Vaal River second tile second tile
(C249) Total Maintenance low flow and Implementation of the rule and tab
(From drought flow Ecological Water Oct 7.254 90 0.029 99 tables (Appendix B) as specified in
Schoonspruit R(_equireme_nt (EWR 13) = 309.184 Nov 10.7 99 0.043 99 terms of the Water Resource
confluence to ml|||03|’1 cubic metres/annum classification study (DWA, 2012).
upstream . (Mm/a) Dec 11.931 99 0.047 99 Flows specified are to maintain
Vals River VB ;Q;Smghn;fggnaifa%n: ddsrgltjﬁgtt (11.65% of the Virgin Mean Annual ecological categories of the water
confluence) - Runoff) (VMAR) Jan 13.892 99 0.055 99 resource in prescribed ecological
(C25C L2, Quantity Low flows the environmental flows Eeb 18.531 99 0.073 99 state and meet the Management
C25F)’ VB requirements are met to support € : : Class set
(From Vals 13 :Cf;esalé?grrcl%rxgtfsne:gr the Maintenance flows (percentage Mar 15172 | 99 0.06 99 Percentiles (of required flow rate)
River Y ’ value of naturalised flow determined through EWR
s Apr 11.532 90 0.046 80 Lo
confluence to distribution) determination process as per
Bloemhof May 7.732 90 0.031 90 application of appropriate Reserve
Dam- Drought flows (percentage value of models and methodology (rule
Quaternary naturalised flow distribution) Jun 5.863 d 0.024 99 curves).
catchment) Jul 5.278 99 0.022 99
Aug 4.78 99 0.02 99
Sep 5.177 99 0.022 99
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River/Dam

RU

Component

Sub-

Resource Quality Objective

Indicator/measure

Numerical Limit

Context of RQO/Numerical Limit

component
Month Maintenance Higtrlows
on 7 second Pacertile Implementation of the rule and tab
Oct 0.00 99 tables (Appendix B) as specified in
Total Maintenance high flow Nov 146 90 terms of the Water Resource
Ecological Water Requirement D ) 60 99 classification study (DWA, 2012).
. . (EWR 13) = 298.797 million cubic ec . Flows specified are to maintain
The high flows must be attained 3 Jan 14.129 99 . ;
so that the environmental flows metres/annum (Mm®/a) : ecological categories of the water
Quantit High flows requirements are met to sunport | (+1-26% of the Virgin Mean Annual Feb 92.225 50 resource in prescribed ecological
Y 9 a ﬂealth condition for the pp Runoff) (VMAR) Mar 0.00 99 state and meet the Management
eCoS stgm Apr 0.00 99 Class set. Percentiles (of required flow
Y Maintenance high flows May 0.00 99 rate) determined through EWR
(percentage value of naturalised Jun 0.00 99 determination process as per
flow distribution) Tl 0'00 99 application of appropriate Reserve
u : models and methodology (rule
Aug 0.00 99 curves).
. Sep 0.00 99
Vaal River - -
(C24J) O 1 misigrams/litre (mgll) Eco'oggaégggaﬂzﬁ;def'”ed
(From Nitrate (NO3 ") & Nitrite (NO) as (50" percentile) Consi derz';tion of resént state
Schoonspruit Nitrogen 06 milligrams/litre (mg/l) ’ P S
th : South African Water Quality
confluence to (95" percentile) Guideli 1996
upstream uidelines (_ : )
Vals River . . Ecological specifications.
confluence) VB Instream concentration of Dissolved Inorganic Nitrogen (DIN) | O 1 miidgrams/litre (mg/l) Consideration of present state.
(C25C 12 nutrients must be improved to as Nitrogen (50" percentile) Acceptable level: South African Water

CZSF)Y VBY sustain aquatic ecosystem Quality Guidelines (1996).
(From Vals 13 Nutrients health and ensure the Attainment of Management Class and

River ggedsngif‘agoﬁgn‘i?' category associated ecological category.

coglﬂuenﬁefto requirements of the water users | Orthophosphate (PO.) as O 0. milgy@ms/litre (mg/l) ECOISS;SZ‘I :: fgrotrgeDW:?gf ;E:In;dary
oemho { )

Dam- are met. Phosphorus (507 percentile) component of the Ecological Reserve
Quaternary manual (2008). Status quo exceeds
catchment) Quality tolerable range for aguatic ecosystem

$0.075 milligrams/litre (mg/l) Response variables to monitor
Chlorophyll-a (50" percentile) eutrophication. Ecological
P specifications
Instream salinity must be Electrical conductivit O MiliSiemens/metre (mMS/m))
improved to meet the Y (95" percentile)
recommended ecological O 1 entllligramsl/litre (mg/l)
category and the water quality Sulphate (SO4) (95" percentile) ;
: = - - Based on present state quality. Meets
Salt requirements of the water users ) O  3nBligrams/litre (mg/l) loaical ifications and ;
alts in the Middle Vaal River. The | Magnesium (Mg) (95" percentile) ecological specitica 'Ot S and use
water resource must be requirements.
managed to assimilate the . . O 5mildgrams/litre (mg/l)
impacts of the land based Total Dissolved Solids (TDS) (95" percentile)
activities.
System pH must be maintained at th . th . Ecological specification. Based on
variables present state. pH range 7.5 (5" percentile) - 9.2 (957 percentile) present state.
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Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
) O 0. nilly@ms/litre (mg/l)
Cyanide (free) (CN) (95" percentile)
L O Omilligramsflitre (mg/l)
Aluminium (Al) (95" percentile)
Manganese (Mn) %5m0 mlﬂlgﬁ?msllltre (mg/l) . . o
(95" percentile) Strictest of Ecological specifications
The concentrations of toxins - and human health limits. Present state
. should not be at a level that is O 0 miftigrams/litre (mg/l) adopted if better quality than
Toxics . . . Iron (Fe) th ) o
toxic to aquatic organisms and a (95" percentile) specifications.
threat to human health.
Quality . O 0 . nilgy@ms/litre (mg/l)
Uranium (U) (95" percentile)
Vaal River
(C24J) . . O Omilligramsflitre (mg/l)
(From Ammonia (NH3) as Nitrogen (95m percentile)
Schoonspruit
confluence to A screening level whole effluent toxicity test should be conducted at four trophic
upstream levels and should the results show toxicity greater than 1 (limited to not acutely
vals River VB toxic) further definitive tests are required.
confluence) 12 RQO is a user specification. Limit is
2 5 e i
(C25C, VB The presence of pa_thogens o _ . 130 counts/100 mililitres (mi) the target water quahty range for full
C25F) 13 Pathogens should pose a low risk to human | Escherichia coli (E.coli) (95" percentile) contact recreational use i South
(From Vals ' health. African Water Quality Guidelines
River (1996).
confluence to The Rapid Habitat Assessment
Bloemhof Method (RHAM) must be
Dam- The maintenance of the implemented at prescribed intervals
Quaternary morphology and form of the as stated in the ecological
catchment) channel is important for species | specifications to ensure that a 10%
specific habitat and ecological Increase or dgcr‘ease In current The instream habitat should be monitored Attainment of Management Class and
Instream processes. Dry season bed habitat integrity is avoided as this is I hat th ired C/ iated loaical
Habitat material composition must be undesirable. annlua_y tlo ensure tf aLt 1€ required cliD assocgtel eco ?gca category.
maintained. Habitat The ecological specifications for ecological category Is being maintained. cological Reserve
assessments must be Ecological Water Requirement
Habitat undertaken to monitor changes (EWR) site 13 as determined in
within the system. terms of the Comprehensive
Reserve Determination Study
(2010) must be implemented.
Vegetation Response Assessment
L The ReCOmmered Ecolog|ca| Index (VEGRAL). The riparian habitat should be monitored Attainment of Management Class and
Riparian must be maintained. Exotic . ; -
. . . . . I~ annually to ensure that the required C/ D associated ecological category.
Habitat invasive plant species must be The ecological specifications for ecological catedory is being met Ecoloaical Reserve
controlled. Ecological Water Requirement site 9 gory 9 9
(EWR) 13 must be implemented.
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Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
The fish community should be
managed to the recommended
ecological category. Itis
important to specifically
maintain flow conditions in the Fish Response Assessment Index
river to support fish species that (FRAI) m'zst be utilized
are moderately intolerant to '
no/low flow conditions The ecoloaical specifications and An assessment of the fish community should | Attainment of Management Class and
Fish (Labeobarbus Aeneu, 9 pec be conducted annually to monitor against the associated ecological category.
) . thresholds of potential concern . . :
vaal Ri Labeobarbus Kimberleyensis (TPCs) for Ecological Water prescribed C/D ecological category. Ecological Reserve
aal River and Labeo Umbratus). Any : 9 .
(C24) : Requirement (EWR) site 13 must
observation of Labeobarbus be adhered to
S h(From . Kimberleyensis should be '
N fcl)onsprwt considered significant due to its
confluence to International Union for
upstream Conservation of Nature status
Vals River
fl VB (near threatened).
COFClZJggce) 1.2, Biota The integrity of the invertebrate
C25F)Y VB community should be determined
(From Vals 1.3 using the Macroinvertebrate
River Response Assessment Index
confluence to (MIRALI). Conduct aquatic
Bloemhof The integrity of the biomonitoring annually using the An ecological category of C/D must be met. Attainment of Management Class and
Dam- Aquatic macroinvertebrate community South African Scoring System 5 To ensure this the SASS5 score must be associated ecolog ical cateqor
Quaterna Invertebrates | within the system must be (SASS5) methodology. >100 and the Average Score Per Taxon Ecological gReserve gory.
catchmenrt))/ maintained. (ASPT) value must > than 5.0. 9
The ecological specifications and
thresholds of potential concern
(TPCs) for Ecological Water
Requirement (EWR) site 13 must
be adhered to.
. Wat‘?r quality Improvement is Conduct a diatom assessment The Specific Pollution sensitivity (SPI) Index Attalnme_nt of Managgment Class and
Diatoms required from a nutrient associated ecological category.
. annually. should be > 8.9 (C/D category). :
perspective. Ecological Reserve
Ecological specification. Ecological
category D upper boundary value as
Electrical conductivity (EC) O @#ndliSiemens/metre (MS/m) per thle vyatler quality componler21t08f8the
Instream salinity must be (95" percentile) Eco ogica Reserve manual ( ):
. . . Ecological category met. Status quo
Salts improved to sustain the aquatic tbe i d
Vierfontein- . ecosystem. - must be improved.
spruit VB2 | Quality Attainment of Management Class and
5 . . th . associated ecological category.
Sulphate (SO,) O 3nmaildgrams/litre (mg/l) (95™ percentile) Consideration of present state.
Status quo must be improved.
System pH must be maintained at th . th . . I
variables present state. pH range 7.5 (5 percentile) - 9.2 (95" percentile) Ecological specification.
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Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
Aluminium (Al) O  Omilligrams/litre (mg/l) 95™ percentile)
The concentrations of toxins
Toxics should not be at a level that is Manganese (Mn) O 0 migigrams/litre (mg/l) (95" percentile) Ecological specification
toxic to aquatic organisms and a '
threat to human health. R - . " .
Iron (Fe) O 0 mifligramsl/litre (mg/l) (95™ percentile)
Flows need to be specified in order to
. . . Use Desktop Reserve Model (DRM) and maintain ecological categories of the
Quantity Low flows The malntenance_and_ drought Ecological Water Requirement updated Present Ecological State (PES) water resource in prescribed
flows must be maintained. (EWR) for maintenance low flows ; . .
data to determine low flow requirements. ecological state and to meet the
Management Class set.
Ecological and User defined
. . . - N . . th . specifications.
e (Vo &inte (NOD 2= | O 1 mlgamalve (190 COLREENE) | onsigeraton ofpresent st
South African Water Quality
Guidelines (1996).
Instream concentration of Dissolved Inorganic Nitrogen (DIN) . - . th . Ecological specifications.
nutrients must be improved to as Nitrogen O 1 miigiams/iitre (mg/l) (50~ percentile)
Nutrients Eustﬁn e;?jua;lc (ic?Eystem Attainment of Management Class and
ea .g d e slu e f " . associated ecological category.
Ysterspruit, ip“rarfctn ed ecological category Orthophosphate (POy) as (0] 0 milliggams/litre (mg/l) Ecological category D upper boundary
Matjiespruit, S met. Phosphorus (50th percentile) value as per the water quality
Klipspruit, component of the Ecological Reserve
Leeudoring- manual (2008).
spruit, VB3 . Response variables to monitor
Wolwespruit Chlorophyll-a (Chl-a) 00.05 milligramsflitre (mg/l) (50" percentile) eutrophication. Ecological
, Makwassie- specifications
spruit Quality
(C24J, C25A, Matjiespruit and Leeudoringspruit: Ecological category and user
C25C,C25D) lini b O 5nlliSiemens/metre (mS/m) requirements met. Limit based on
Instream salinity must be (95" percentile) present state quality.
maintained at the present state
Salts to support the aquatic Electrical conductivity (EC)
ecosystem and the water quality Ysterspruit, Makwassiespruit and Ecological category D upper boundary
requirements of the water users. Wolwespruit: value as per the water quality
O 8&n8liSiemens/metre (mS/m) component of the Ecological Reserve
(95" percentile) manual (2008).
pH must be maintained at H range 7.5 (5th ercentile) - 9.2 (95‘h ercentile) Ecological specification
present state. P 9 ’ P ' P 9 P
System )
variables A baseline assessment to - A 10% variation from background No baseline data available. Monitoring
determine the present state Turbidity . ; .
h S : concentration is allowed. required todetermine present state.
instream turbidity is required
Final October 2014

98




Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
RQO is a user specification. Limit is
The presence of pthogens o _ _ 130 counts/100 mililitres (mi) the target water quallty range for full
Pathogens should pose a low risk to human | Escherichia coli (E.coli) (95”‘ ercentile) contact recreational use i South
health. P African Water Quality Guidelines
(1996).
The Rapid Habitat Assessment The instream habitat should be monitored
. o Method (RHAM) must be )
The instream habitat is . - annually to ensure that the required B
. A . implemented. All land use activities . ) . L .
important for maintaining biotic . . s ecological category is being maintained in .
Instream . . . impacting on the riparian zone and - - ; ; Attainment of Management Class and
A integrity. The present ecological . the Matjiespruit and Leeudoringspruit and ; :
Habitat . f thus causing an effect on water - . - . associated ecological category.
state of the tributaries must be . the required C ecological category is being
o resources should be authorised o ! .
maintained. maintained in the Ysterspruit,
Habitat and r_egulz_ated to prevent Makwassiespruit and Wolwespruit
deterioration of the habitat. )
Vegetation Response Assessment
Ysterspruit, The riparian habitat is important | Index (VEGRAI). The riparian habitat should be monitored
Matjiespruit, Riparian for maintaining bank All land use activities impacting on p : Attainment of Management Class and
; : . L g ; annually to ensure that the required } :
Klipspruit, Habitat stabilisation and thus must be riparian zone should be authorised ecological cateqory is being met associated ecological category.
Leeudoring- maintained. and regulated to prevent 9 gory 9 ’
spruit, VB3 deterioration of the habitat.
W0|WeSP“_“t A baseline assessment to
, Makwassie- In order to maintain the determine the integrity of the fish
spruit ecological integrity of the fish community should be conducted to | An assessment of the fish community should .
(C24J, C25A, Fish community within the Middle determine the current state. be conducted annually to monitor against the Attaalgg)iin;tggl\gigﬁ)g?(g(legggasrs and
C25C,C25D) Vaal River the tributaries need prescribed ecological category. 9 gory.
to be sustainably managed. Fish Response Assessment Index
(FRAI) must be utilized.
Biota In order to maintain the The integrity of the invertebrate
ecological integrity of the community should be determined
macroinvertebrate community using the Macroinvertebrate
Aguatic within the Middle Vaal River the | Response Assessment Index The Present Ecological State must be Attainment of Management Class and
Invertebrates | tributaries need to be (MIRAI). Conduct aquatic maintained. associated ecological category.
sustainably managed. The biomonitoring annually using the
Present Ecological State must South African Scoring System 5
be maintained. (SASS5) methodology.
. Ecological specification. Ecological
Orthophosphate (PO,) as O 0 . millgrams/litre (mg/l) category C/D upper boundary value
Instream concentration of Phosphorus (50" percentile) as per the water quality component of
nutrients must be improved to the Ecological Reserve manual (2008
Nutrients sustain aquatic ecosystem Ecological and User defined
Sandspruit health and ensure the present . specifications. Consideration of
(C25C, vB4 | Qualit ecological category is Nitrate (NO3 ") & Nitrite (NO2) as O 0.25 mil 50" gercantils)/ | i t present state.
C25B, C25F, y maintained. Nitrogen 06 milligrams/litre (95" percentile) Target water quality range limit:
C43B) Domestic use i South African Water
Quality Guidelines (1996).
Instream salinity must be . Ecological category and user
. ym . . . O ‘miliSiemens/metre (MS/m) (95th requirements met. Limit based on
Salts improved to sustain the aquatic Electrical conductivity (EC) i lity 7
ecosystem percentile) present state quality T corresponds to
) C ecological category
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River/Dam RU Component con?;c?r;ent Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
The system should be
maintained in its current state.
Instream Habitat assessments must be The Rapid Habitat Assessment The instream habitat should be monitored Attainment of Management Class and
Habitat . undertaken to monitor changes Method (RHAM) must be annually to ensure that the required C ; -
Habitat s . ] . . associated ecological category.
within the system. No further implemented. ecological category is being met.
degradation of the habitat and
riparian zone should occur.
The integrity of fish community
must be maintained in at the
Sandspruit . present ecological category. Fish Response Assessment Index An assessment of the fish com_mumty_should Attainment of Management Class and
(C25C, VB4 Fish Focus should be placed on the FRAI) must be utilized be conducted annually to monitor against the associated ecoloaical cateaor
C25B, C25F, lower reaches of the river due to ( ) : prescribed C ecological category. 9 gory.
C43B) its non-perennial nature as this
provides a refuge area.
Biota The integrity of the invertebrate
community should be determined
The integrity of the using the Macroinvertebrate L .
Aguatic macroinvertebrate community Response Assessment Index Maintain the current C category by ensuring Attainment of Management Class and
L . the Average Score Per Taxon (ASPT) is ; :
Invertebrates | within the system must be (MIRALI). Conduct aquatic >5.0 associated ecological category.
maintained. biomonitoring annually using the -
South African Scoring System 5
(SASS5) methodology.
Dissolved Inorganic Nitrogen (DIN) | O 1 miigtams/litre (mg/l) Present state within Ecological
as Nitrogen (50" percentile) specifications
Ecological and User defined
Instream concentration of Nitrate (NO3") & Nitrite (NO,) as O 1 miligramsllitre (mg/l) (50" percentile) Consid sptc_emﬁc?nons. ¢ stat
Nutrients nutrients must be improved to Nitrogen 06 milligrams/litre (95™ percentile) ggiltheﬁrilggnovgé Sre(guzlftl €.
sustain aquatic ecosystem MTiGe Yy
health. Guidelines (1996).
Ecological specifications. Ecological
Orthophosphate (PO,) as O 0 . nillRymms/litre (mg/l) category D upper boundary value as
Bamboes- Phosphorus (50" percentile) per the water quality component of the
(SC?ngIIEt) VB5 | Quality Ecological Reserve manual (2008).
The instream salinity must be . - O #ndliSiemens/metre (MS/m) Present state within Ecological
maintained to support the Electrical conductivity (EC) (95" percentile) specifications
Salts aquatic ecosystem and the
water quality requirements of . ) ) ) )
the water users. Salinity levels Sulphate (SO.) O :L(hGnﬂlllgra_msllltre (mgfl) South African Water Quality
should not deteriorate. (95" percentile) Guidelines (1996).
SyStem . . th . th . . . .
variables pH must be maintained. pH range 7.5 (5" percentile) - 9.2 (95" percentile) Ecological specifications
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Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
Ensure that mining activities
impacting on the riparian zone and
The current habitat has been instream habitats are authorised
L and regulated to prevent . . .
degraded due to mining S : The instream habitat should be monitored .
Instream activities in the catchment. The deterioration of the habitat. annually to ensure that the required D Attainment of Management Class and
Habitat ecological integrity must bé Rehabilitation management plans ecolo iZaI category is attaineg associated ecological category.
) 9 d gnity must be developed to improve the 9 gory ’
Habitat improvea. habitat integrity to obtain a
minimum D category. The RHAM
must be implemented.
The riparian habitat has been I
L degraded due to mining VEGRAI. Rehabllltatlon‘ must be The riparian habitat should be monitored .
Bamboes- Riparian AP undertaken which must include the . Attainment of Management Class and
- . activities in the catchment. The ; . ; . annually to ensure that the required D ; :
spruit VB5 Habitat ecoloaical integrity must be removal of invasive exotic species ecological cateqory is attained associated ecological category.
(C25E) ; g gnty from the riparian zone. 9 gory '
improved.
Located in close proximity to the A baseline assessment to
Bloemhof Dam the . . )
. determine the integrity and health
Bomboesspruit acts as an f the fish ity should b
important refuge and nursery 0 tde 'S dcon&mumty S (;]u e
area for fish species moving up conducted to determine the current An assessment of the fish community should .
) } . state and potential impacts to the . . Attainment of Management Class and
Biota Fish into the shallow waters and . . be conducted annually to monitor against the ; -
) - population. This assessment ] associated ecological category.
down into the dam. With the . o Present Ecological State.
h PR should include a fish tissue
current impacts it is important to P .
. contamination study to determine
implement the necessary .
g e ; heavy metal concentrations.
actions to maintain the habitat FRAI must be utilized
for fish species to utilise. )
Maintenance Low Drought Flows
Flows
Month
m? Pecen m? f:r:
Total Maintenance low flow and second tile second | .o Implementation of the rule and tab
drought flow Ecological Water o tables (Appendix B) as specified in
A ct 99 4.905 99
Requirement (EWR 16) = 360.296 6.333 terms of the Water Resource
million cubic metres/annum Nov 6.794 99 5.262 99 classification study (DWA, 2012).
(Mm*a) (21.2% of Dec 6.971 99 5.4 99 Flows specified are to maintain
The downstream maintenance the Virgin Mean Annual Runoff) . - ecological categories of the water
Bloemhof low flow requirements of EWR (VMAR) Jan 8.266 99 6.403 99 resource in prescribed ecological
Dam (C25E, VB6 | Quantity Low flows 16 must be met to support a Feb 99 2646 99 state and meet the Management
C25F, C43D) healthy condition for the 11.052 : Class set.
ecosystem. Maintenance flows (percentage Mar 8.974 99 6.952 99 Percentiles (of required flow rate)
v_alug of_naturalised flow Apr 7086 99 5.489 99 deterrnim_ad through EWR
distribution) determination process as per
May 571 99 4.423 99 application of appropriate Reserve
Drough_t flows (pe_rce_nta_ge value of Jun 4717 99 3.654 99 models and methodology (rule
naturalised flow distribution) curves).
Jul 4.669 99 3.617 99
Aug 4.46 99 3.454 99
Sep 5.632 99 4.363 99
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Sub-

River/Dam RU Component component Resource Quality Objective Indicator/measure Numerical Limit Context of RQO/Numerical Limit
Consideration of present state. Limit
Nitrate (NO3 ") & Nitrite (NO;) as O 0 milligrams/litre (mg/l) (50th percentile) T t eltjtmph“i.?t'on' limit:
Concentration of nutrients inthe | Nitrogen 06 milligramsliitre (95" percentile) arger wa'er quallly range it
dam must be improved to Domestic use i _Sogth African Water
sustain ecosystem health and Quality Guidelines (1996).
the water quality requirements Ecological specifications. Based on
of water users. Nutrientlevels | pissolved Inorganic Nitrogen (DIN) | - - . " . present state and as per target water
Nutrients must not be allowed to as Nitrogen O & mifligrams/litre (mg/l) (50" percentile) quality range limit: Aquatic
deteriorate. Dam has the Ecosystem 1 South African Water
potential to be hypertrophic. Quality Guidelines (1996).
Orthophosphate (PO,) as O 0 . niillig@msl/litre (mg/l) Limit eutrophication.
Dam should be maintained in a Phosphorus (50" percentile)
mesotrophic state. R : :
. S o . th esponse variable to monitor
Quality Chlorophyll i a (Chl-a) 00.0501m|II|grams/I|tre )mg/l (50 eutrophication. Water quality limit to
percentile) L -
maintain mesotrophic state.
= T th
Electrical conductivity (EC) (0] TnQI|S|emens/metre (mS/m) (95
percentile)
Sulphate (SO4) 0 1 sndllligramsflitre (mg/l) (95" percentile)
The salinity in the dam must be
maintained in order to support ) X ) ) " )
Bloemhof Salts ecosystem health and the water | Sodium (Na) O  8&nbligrams/litre (mg/l) (95™ percentile)
Dam (C25E, VB6 quality requirements of the Present state. Support downstream
C25F, C43D) downstream water users. Chiloride (Cl) O  nBligrams/litre (mg/l) (95m percentile) user requnreme_nts _and ecological
specifications.
Total Dissolved Solids (TDS) O 5mildgrams/litre (mg/l) (95" percentile)
System . . th . th .
variables pH must be maintained. pH range 7.5 (5" percentile) - 9.2 (95" percentile)
Quality RQO is a user specification. Limit is
The presence of pathogens - the target water quality range for full
) . . " 130 counts/100 millilitres (ml) ; -
Pathogens should pose a low risk to human | Escherichia coli (E.coli) (95" percentile) contact recreational use i South
health. P African Water Quality Guidelines
(1996).
The dam provides important refuge habitat for aquatic and semi-aquatic biota and all components of its management l_Dam_habnat can affect the‘
. . . . : - . L sustainability of the ecosystem if not
Habitat Dam Habitat (recreation, eco-tourism, abstraction, water quality impacts, dam releases). All aspects of the habitat within the dam | } d
should therefore be protected properly management. An |ntegr_ate
) management approach is required
) . The _da_m prowde_s a re_fugc_e area | The fish population must be monitored through health assessment studies. Suitable Indication of the health of the dam
Biota Fish and is important in maintaining : o
. abundances should be determined. Monitoring should be conducted annually. ecosystem.
the upstream species.
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River/Dam

RU

Component

Sub-
component

Resource Quality Objective

Indicator/measure Numerical Limit

Context of RQO/Numerical Limit

Bloemhof
Dam (C25E,
C25F, C43D)

VB6

Biota

Aquatic Birds

The suitability of the dam for
aquatic bird populations must
be maintained through proper
habitat management.

A baseline assessment should be conducted to determine the aquatic bird
community around the dam.

The dam supports a high number of
water fowl, with several mixed
heronries supporting a variety of
breeding egrets, herons and
cormorants. A number of bird species
recorded at the dam and in the
adjacent terrestrial habitats are listed
as threatened species. These include
amongst others the Greater Flamingo
(Phoenicopterus roseus), Lesser
Flamingo (Phoenicopterus minor), the
Caspian Tern (Sterna caspia) and
African Marsh Harrier (Circus
ranivorus).
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6.2 WETLANDS RESOURCE QUALITY OBJECTIVES
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Table 6-9: Regional Resource Quality Objectives for WETLANDS in the MIDDLE VAAL WMA

maintain hydrological drivers and linkages
(connectivity) between wetlands.

land use (Buffer Zone Integrity) within a 500m
buffer of validated Freshwater Ecosystem
Priority Area wetlands and wetland clusters.

Integ)rAar}ZIdy;Jiglts o Wetlands Reijc:llijtrce Resource Quality Objective Indicator/ measure Numerical Limit
Condition of wetlands in the Integrated Units of
. Analysis. Integrated Units of Analysis level No reduction in hectare equivalents of
There must be no net loss in wetland - :

Co L ) desktop wetland assessment supplemented wetlands in the Integrated Units of
functioning within the Integrated Unit of ith a site-level f b f vsis. Thi hould b
Analysis with a site-level assessment of a subset of Analysis. This assessment should be

’ indicator wetlands within the Integrated Units Of | repeated every 5 years.
Analysis
Validated wetland Freshwater Ecosystem Condition of validated wetland Freshwater
A : " yst Ecosystem Priority Areas in the Integrated No reduction in hectare equivalents of
Priority Areas in a good condition (equivalent to - ; . . .
- Units of Analysis. Integrated Units Of Analysis validated Freshwater Ecosystem
an A or B ecological category) must at least be ) e
e : level desktop assessment of validated wetland Priority Area wetlands and wetland
maintained whilst wetland Freshwater L ) .
I . Freshwater Ecosystem Priority Areas clusters in the Integrated Units of
Ecosystem Priority Areas that are not in a good B . ) .

A . . supplemented with a site-level assessment of a | Analysis. This assessment should be
condition must be improved to their best f th | ithin th
attainable ecological condition subset of t ese wetlands within the Integrated repeated every 5 years.

’ Units of Analysis.
Land use associated with validated wetland No reduction in landuse integrity
Land uses associated with validated wetland Freshwater Ecosystem Priority Area wetland (determined by calculating the Buffer
Freshwater Ecosystem Priority Area wetlands clusters (determined by calculating the Buffer Zone Integrity Score) around validated
All All All and wetland clusters must be controlled to Zone Integrity Score). Desktop assessment of Freshwater Ecosystem Priority Area

wetlands and wetland clusters. This
assessment should be repeated every
5 years.

Resource protection measures must be
implemented to ensure biodiversity protection,
particularly related to validated Freshwater
Ecosystem Priority Area wetlands and wetland
clusters. Such resource protection measures
should take into account national and regional
wetland conservation targets.

Integrated Units of Analysis level compliance
audit of the resource protection measures
implemented for the protection of validated
Freshwater Ecosystem Priority Area wetlands
and wetland clusters.

No reduction in the hectare equivalents
of validated Freshwater Ecosystem
Priority Area wetlands and wetland
clusters. This assessment should be
repeated every 5 years.

The condition of wetlands with a High and Very
High Ecological Importance and Sensitivity must
at least be maintained and where possible
improved through the implementation of
resource protection measures.

Integrated Units of Analysis level compliance
audit of the resource protection measures
implemented for the protection of wetlands and
wetland clusters with High and Very High
Ecological Importance and Sensitivities.

No reduction in hectare equivalents of
wetlands and wetland clusters with
High and Very High Ecological
Importance and Sensitivities. This
assessment should be repeated every
5 years.
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Table 6-10: Resource Quality Objectives for PRIORITY WETLAND CLUSTERS AND SYSTEMS in selected Resource Units in the MIDDLE VAAL WMA

IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MA
Renoster

Floodplain of the
middle reaches of
the Renosterrivier,
Heuningspruit,
Grootvlei, central
and lower reaches
of the Mahemspruit,
and middle to lower
reaches of the
Rietspruit (wetland
Freshwater
Ecosystem Priority
Areas or parts that
are Freshwater
Ecosystem Priority
Areas)

R4

Quantity

Floods are necessary to inundate the

floodplain and must be part of the system

regime to maintain the integrity of the
wetland system. These flows also

inundate the terrace and upper bank of the

riparian zone.

Water distribution and
retention patterns score.
Water distribution and
retention assessment,
hydrology module of Wet-
Health (Level 2).

Present Ecological State (PES) and
Ecological Importance and
Sensitivity (EIS) need to be verified.
An assessment of the current
condition is required. The verified
PES must be maintained or where
possible improved. This should be
undertaken every 3-5 years.

Floods are necessary to provide the
wetting regime required for
supporting the floodplain vegetation,
particularly the facultative
hydrophytic grasses, sedges and
forbs that are dependent on flooding
for their life cycles.

Quality

As per river Resource Quality Objectives listed below

The wetland systems are a part of
the river system (middle reaches)
and must thus be managed as a

6 cont i Waten qudlity must be
aligned to ensure that the system
objectives are met.

Nutrients: Instream concentration of
nutrients must be improved to sustain

aquatic ecosystem health and ensure the

prescribed ecological category is met.

Dissolved Inorganic Nitrogen
(DIN) as Nitrogen

Ecological specifications. Based on
present state and as per target
water quality range limit: Aquatic
Ecosystem i South African Water
Quality Guidelines (1996).

Orthophosphate (POy)as
Phosphorus

O 0.5 mil (nghh) Ge"ms /
percentile)
O 0.058 mi@dli gr a

(50" percentile)

Ecological specifications. Ecological
category C upper boundary value as
per the water quality component of
the Ecological Reserve manual
(2008).

Nitrate (NO3 ") & Nitrite
(NOy) as Nitrogen

O 0 mifigrams/litre (50"
percentile)
06 milligramsilitre (95" percentile)

Ecological and user defined
specifications. Ecosystem
requirement (specialist input and
N:P ratios). User based target water
quality range limit: Domestic use i
South African Water Quality
Guidelines (1996).

Salts: Instream salinity must be

maintained at the current state to support

the aquatic ecosystem and the water

quality requirements of the water users.

Electrical conductivity (EC)

O 70 milli S{ms&mens
(95" percentile)

Ecological and user defined
specifications. Limit based on
present state quality i within
category C upper boundary value as
per the water quality component of
the Ecological Reserve manual
(2008).
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MA
Renoster

Floodplain of the
middle reaches of
the Renosterrivier,
Heuningspruit,
Grootvlei, central
and lower reaches
of the Mahemspruit,
and middle to lower
reaches of the
Rietspruit (wetland
Freshwater
Ecosystem Priority
Areas or parts that
are Freshwater
Ecosystem Priority
Areas)

R4

Quality

System Variables:

7.4 (5" percentile) and 8.6.

Attainment of Management Class

pH must be maintained at present state. pH range (95th percentile) a_nd_ associated ecological catego_ry.
Limit based on present state quality.

System Variables: o L No baseline data available.

A baseline assessment to determine the Turbidity A 10% variation from background Monitoring is required to determine

present state instream turbidity is required.

concentration is allowed.

present state.

Toxics: The concentrations of toxins
should not be at a level that is toxic to
aquatic organisms and a threat to human
health.

Ammonia (NH3) as Nitrogen

O 0.072

mi I(nhgil)g r am
(95" percentile)

Attainment of Management Class
and recommended ecological
category. Ecological category C
upper boundary value as per the
water quality component of the
Ecological Reserve manual (2008).

Habitat

Linkages between wetland habitats within
these systems must be maintained.

Wetland vegetation score.
Vegetation module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Present
Vegetation Score required. This
should be undertaken every 3-5
years. Verify Freshwater Ecosystem
Priority Areas.

Management of the wetland is
important to ensure that the
ecosystem structure and function
are maintained and that there is
ongoing supply of ecosystem
services, particularly regulating and
supporting services for the
downstream river including the
riparian and instream habitats.

Biota

Overall biodiversity must be maintained
and viable populations of Red Data bird
species must be maintained.

Presence of endangered
bird species such as Yellow-
billed Stork. Presence of
important species such as
both flamingo species.

Reporting rates (RR): Reporting
rates in Resource Unit R4: Yellow-
billed Stork RR 9 - 24%. Greater
Flamingo RR 18 - 29%. Lesser
Flamingo RR 6%.

The floodplain systems are likely to
provide an important refuge for Red
Data Listed birds such as Yellow-
billed Stork, Greater Flamingo,
Lesser Flamingo, Blue Korhaan,
Black-winged Pratincole..
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
The flows in the system should be such
that they do not pose a threat to the
unchannelled structure/geomorphology of Present Ecological State and
the wetland system. Land-use changes Water distribution and Ecological Importance and
that resul_t in elevated stormflows or retention patterns score. Sensitivity need to be verified. Ar_1
changes in the post development S assessment of the current condition The structure/geomorphology of the
Quantit hydrological regime must be avoided Water distribution and is required. The verified Present wetland system needs to be
Y V\yhere tghis is n%t ossible, miti ation' retention assessment, Ecolg ical .State must be maintained myaintained
measures should Ft)Je put ir’1 plage to ensure hydrology module of Wet- or Whgre possible improved. This .
. Health (Level 2). :
that the post development hydrology is should be undertaken every 3-5
maintained within 10% of the pre- years.
development hydrology so as to protect
the unchannelled character of the system.
The wetland systems are a part of
Unchannelled valley the river system (middle reaches)
bottom wetland of . ; - ; and must thus be managed as a
the Rietspruit As per river Resource Quality Objectives listed below. 6cont i Wata quality must be
tributary of the aligned to ensure that the system
MA Heur_lingspruit and a objectives are met.
Renoster tributary of the R4 Ecological specifications. Based on
Heuningspruit . S N . . th present state and as per target
(wetland (DDIT:l())IVaesdI\IIR(r)(;giglc Nitrogen :))erceozn.tilj) mi 1 Img (@’ms / water quality range Iimi_t: Aguatic
Freshwater Ecosystem i South African Water
Ecosystem Priority Quality Guidelines (1996).
Areas) Ecological specifications. Ecological
Nutrients: Instream concentration of Orthophosphate (POy)as o] 0.058 mi(ind/ll)i gr a ca:gzﬁ;ywcatue epeuratl)i?ugg;ryc;/na;l#ta;s
nutrients must be improved to sustain Phosphorus (50" percentile) p r quaiity p
B . the Ecological Reserve manual
Quality aquatic ecosystem health and ensure the (2008)
rescribed ecological category is met. - - -
P 9 gory Ecological and user defined
\ specifications. Ecosystem
. - o O 0 miligrams/litre (50" requirement (specialist input and
?‘l\'lt(r)aF)e;chN)?tr)o&e’:'t”te percentile) N:P ratios). User based target water
2 9 06 milligramsilitre (95" percentile) quality range limit: Domestic use i
South African Water Quality
Guidelines (1996).
Ecological and user defined
Salts: Instream salinity must be R Spfgs'l?]?t'sct’gtsé tgﬂt't ?ajvi?ﬂﬁn
maintained at the current state to support . - O 70 milli S{M&mens b quaity
the aguatic ecosystem and the water Electrical conductivity (EC) (95" percentile) category C upper boundary value as
quality requirements of the water users. per the wate_r quality component of
the Ecological Reserve manual
(2008).
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MA
Renoster

Unchannelled valley
bottom wetland of
the Rietspruit
tributary of the
Heuningspruit and a
tributary of the
Heuningspruit
(wetland
Freshwater
Ecosystem Priority
Areas)

R4

Quality

Habitat

System Variables:

7.4 (5" percentile) and 8.6.

Attainment of Management Class

pH must be maintained at present state. pH range (95th percentile) and_ associated ecological catego_ry.
Limit based on present state quality.

System Variables: o L No baseline data available.

A baseline assessment to determine the Turbidity A 10% variation from background Monitoring is required to determine

present state instream turbidity is required.

concentration is allowed.

present state.

Toxics: The concentrations of toxins
should not be at a level that is toxic to
aquatic organisms and a threat to human
health.

Ammonia (NH3) as Nitrogen

O 0.072

mi I(nhgil)g r am
(95" percentile)

Attainment of Management Class
and recommended ecological
category. Ecological category C
upper boundary value as per the
water quality component of the
Ecological Reserve manual (2008).

Wetland vegetation and geomorphology
must be maintained or where necessary
improved.

Wetland vegetation score.
Vegetation module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Present
Vegetation Score required. This
should be undertaken every 3-5
years. Verify Freshwater Ecosystem
Priority Areas.

Required to protect the
unchannelled character of the
system.

Biota

Overall biodiversity must be maintained
and viable populations of Red Data bird
species must be maintained.

Presence of endangered
bird species such as Yellow-
billed Stork. Presence of
important species such as
both flamingo species.

Reporting rates (RR) in Resource
Unit R4: Yellow-billed Stork RR 9 -
24%; Greater Flamingo 18 - 29%.
Lesser Flamingo RR 6%.

These wetland systems are likely to
provide an important refuge for Red
Data Listed birds such as Yellow-
billed Stork, Greater Flamingo,
Lesser Flamingo, Blue Korhaan,
Black-winged Pratincole.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
Present Ecological State and
Ecological Importance and
Abstraction should be limited in the pans Wet-Health not applicable to | Sensitivity need to be verified. An Water quantity impacts must be
so that the depth and duration of Pans. A new Present assessment of the current condition managed so as not to undermine
Quantity inundation is maintained within the normal | Ecological State assessment | is required. The verified Present the ecological value of these pan
range for high, average and low rainfall tool must be developed for Ecological State must be maintained systems and their associated
years. pan systems or where possible improved. This wetlands.
should be undertaken every 3-5
years.
Water quality sampling of
Water quality impacts to the pan systems key cations ar_1d anions. For
. the conservative highly
must be restricted to ensure that the water luble el hiori i . R . . .
‘ and sediment chemistry remains within an soluble element chloride, to Water quality assessment required. Maintain pan type integrity. Required
Quality - be set within a 10% variation | This should be undertaken every 3-5 to maintain the particular water
acceptable normal range (anion and .
: - of the measured value of the | years. chemistry pan type.
cation concentration to pan volume hlori -
relationship) chloride concentration over
: the depth range experienced
Leeupan, by the pans.
Vaneedespan,
Groot Rietpan and
MA the wetland R5 Present Ecological State and
Renoster Freshwater )
o Ecological Importance and
Ecosystem Priority Sensitivity need to be verified. An
Area Swartpan Developments and/or land-use practices . y i
. R . Wet-Health not applicable to | assessment of the current condition N
(northern section) or activities in and adjacent to the pan ) ired. Th ified Toprevent the deterioration of the
. basin, including in the pan catchment, and Pans. A new Present Is required. The verified Present current condition of the pan and
Habitat wetlaﬁ ds and the wetland catchments’ Ecological State assessment | Ecological State must be maintained wetland svstems and alteration of
: ; tool must be developed for or where possible improved. Present ystem )
associated with the pan systems should - . . the associated habitats
. pan systems Vegetation Score required. This
be avoided.
should be undertaken every 3-5
years. Verify Freshwater Ecosystem
Priority Area.
Presence of endangered Reporting rates (RR) in Resource The pans are likely to provide an
bird species such as Black Unit R5: Black Stork RR 4 - 5%. important refuge for Red Data Birds
Overall biodiversity and viable populations | Stork, Yellow-billed Stork Yellow-billed Stork RR 2 - 9%; such as Black Stork, Yellow-billed
Biota of Red Data bird species must be and African Marsh-Harrier. African Marsh-Harrier RR 4%. Stork, Greater Flamingo, Lesser
maintained. Presence of both important Greater Flamingo RR 18 - 20%. Flamingo, Blue Korhaan, Black-
species such as flamingos Lesser Flamingo RR 35%. African winged Pratincole, African Marsh-
and African Grass-Owl Grass-Owl RR 2%. Harrier and African Grass-Owl.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
Present Ecological State and
The baseflows in the system are likely to Water distribution and Ecolo_glc_:al Importance an_d_
have been altered due to return . Sensitivity need to be verified. An
: h retention patterns score. S The elevated baseflows pose a
flows/discharge from the adjacent sewage S assessment of the current condition '
: Water distribution and - ; o threat to unchannelled section of the
Quantity works. Non-flow related measures are . is required. The verified Present
) . retention assessment, . A wetland system and need to be
required to prevent channel formation and Ecological State must be maintained L
L hydrology module of Wet- Lo . managed to prevent channelization.
further incision in already channelled or where possible improved. This
. Health (Level 2).
sections of the system. should be undertaken every 3-5
years.
The system is threatened by sewage
The nutrient concentrations must be Assessment of the sewage levels is pollution from t_he adjacgnt sewage
Channelled and intained level: that d d levels of ired. Limi be d ined plant. There is a growing risk of
hannelled valley Quality maintained at a level; that does not pose a | Increased levels of sewage required. Limits to be determined. eutrophication caused by increased:
MA unc threat to biodiversity and long-term pollution in the system. This should be undertaken every 3-5 S ; '
R ¢ bottom wetland R5 wetland functionin ears nutrient inputs from the discharge as
enoster adjacent to 9 years. well as agricultural activities in the
Viljoenskroon catchment.
Present Ecological State and
Ecolqual Importance an_d_ Sections of this wetland system
Sensitivity need to be verified. An . .
S have been extensively canalized. In
) . assessment of the current condition e .
Wetland vegetation and geomorphology Wetland vegetation score. is required. The verified Present addition, some sections of the
Habitat must be maintained or where necessary Vegetation module of Wet- quirea. A wetland have also been cultivated.
. Ecological State must be maintained . :
improved. Health (Level 2). o These impacts have compromised
or where possible improved. Present the wetland systems ecosystem
Vegetation Score required. This e
should be undertaken every 3-5 structure and functioning.
years.
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MA
Renoster

Unchannelled valley
bottom wetland on
the farm
Roodepoort
(wetland
Freshwater
Ecosystem Priority
Area)

R5

Quantity

Land-use changes that result in elevated

stormflows or changes in the post

development hydrological regime must be

avoided. Where this is not possible,

mitigation measures should be put in place

to ensure that the post development

hydrology is maintained within 10% of the

pre-development hydrology so as to

protect the unchannelled character of the

system.

Water distribution and
retention patterns score.
Water distribution and
retention assessment,
hydrology module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. This
should be undertaken every 3-5
years.

The flows in the system should be
such that they do not pose a threat
to the unchannelled
structure/geomorphology of the
wetland system.

Quality

As per river Resource Quality Objectives listed below.

The wetland systems are a part of
the river system (middle reaches)
and must thus be managed as a
6 cont i Waten qudlity must be
aligned to ensure that the system
objectives are met.

Nutrients: Instream concentration of
nutrients must be improved to sustain
aguatic ecosystem health and ensure the
prescribed ecological category is met.

Dissolved Inorganic Nitrogen
(DIN) as Nitrogen

01.25 mi l I(hgd)(58"ms /

percentile)

Attainment of Management Class
and associated ecological category.
Within ecological category C upper

boundary value as per the water
quality component of the Ecological
Reserve manual (2008).

Orthophosphate (POy)as
Phosphorus

O 0.058
(50™ percentile)

mi I(ng/lgr am

Attainment of Management Class
and associated ecological category.
Ecological category C upper
boundary value as per the water
quality component of the Ecological
Reserve manual (2008).

Nitrate (NO3 ") & Nitrite
(NOy) as Nitrogen

Q Imillyrams/litre (50" percentile)
06 milligramsllitre (95™ percentile)

Ecological and User defined
specifications. Consideration of
present state.

Target water quality range limit:
Domestic use i South African Water
Quality Guidelines (1996).

Salts: Instream salinity must be

maintained. Salinity levels should not be

allowed to deteriorate.

Electrical conductivity (EC)

O 55 milli Siesmns
(95" percentile)

Attainment of Management Class
and associated ecological category
as well as requirements of water
users. Limit based on present state
quality 1 corresponds to B ecological
category
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MA
Renoster

Unchannelled valley
bottom wetland on
the farm
Roodepoort
(wetland
Freshwater
Ecosystem Priority
Area)

R5

Quality

Toxics: The concentrations of toxins
should not be at a level that is toxic to
aguatic organisms and a threat to human
health.

Ammonia (NH3) as Nitrogen

O 0.072

mi I(nhgil)gr am
(95™ percentile)

Attainment of Management Class
and associated ecological category.
Ecological category C upper
boundary value as per the water
quality component of the Ecological
Reserve manual (2008).

Pathogens: The presence of pathogens
should pose a low risk to human health.

Escherichia coli (E.coli)

130 counts/100 millilitres
(95™ percentile)

RQO is a user specification. Limit is
the target water quality range for full
contact recreational use i South
African Water Quality Guidelines
(1996).

System variables: pH must be maintained
at present state.

pH range

6.5 (5" percentile) and 8.5 (95™
percentile)

Attainment of Management Class
and associated ecological category.
Limit based on present state quality.

System variables: A baseline assessment
to determine the present state instream
turbidity is required.

Turbidity

A 10% variation from background
concentration is allowed.

No baseline data available.
Monitoring required to determine
present state.

Habitat

Wetland vegetation and geomorphology
must be maintained or where necessary
improved to protect the unchannelled
character of the system.

Wetland vegetation score.
Vegetation module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Present
Vegetation Score required. This
should be undertaken every 3-5
years.

To ensure that the Wetland
character viz.unchannelled valley
bottom type is maintained.

Biota

Overall biodiversity and viable populations
of Red Data bird species must be
maintained.

Presence of endangered
bird species such as African
Marsh-Harrier. Presence of
important species such as
Greater and Lesser
Flamingo.

Reporting rates (RR) in Resource
Unit R5: African Marsh-Harrier RR
3%. Greater Flamingo RR 7%.
Lesser Flamingo 3%.

The wetland system is likely to
provide an important refuge for Red
Data Birds such as Blue Korhaan,
Black-winged Pratincole, Yellow-
billed Stork, African Marsh-Harrier,
Black Harrier, Blue Crane, White-
bellied Korhaan, Greater Painted-
Snipe and African Grass-Owl.
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MB Vals

Pan and associated
wetland cluster
along the middle

reaches of the
Otterspruit

V4

Quantity

Abstraction should be limited in the pans
so that the depth and duration of
inundation is maintained within the normal
range for high, average and low rainfall
years.

Wet-Health not applicable to
Pans. A new Present
Ecological State assessment
tool must be developed for
pan systems

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. This
should be undertaken every 3-5
years.

Water quantity impacts must be
managed so as not to undermine
the ecological value of these pan
systems and their associated
wetlands.

Quality

Water quality impacts to the pan systems
must be restricted to ensure that the water
and sediment chemistry remain within an
acceptable normal range (anion and
cation concentration to pan volume
relationship).

Water quality sampling of
key cations and anions. For
the conservative highly
soluble element chloride, to
be set within a 10% variation
of the measured value of the
chloride concentration over
the depth range experienced
by the pans.

Water quality assessment required.
This should be undertaken every 3-5
years.

To ensure that the pan type integrity
is maintained. Required to maintain
the particular water chemistry pan
type.

Habitat

Developments and/or land-use practices
or activities in and adjacent to the pan
basin, including in the pan catchment, and
wetlands and the wetland catchments
associated with the pan systems, that will
lead to the deterioration in the current
condition of the pan and wetland systems
and alteration of the associated habitats
should be avoided. Habitat linkages
between the various pan and associated
wetland system must be maintained.

Wet-Health not applicable to
Pans.

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Present
Vegetation Score required. This
should be undertaken every 3-5
years.

To prevent the deterioration in the
current condition of the pan and
wetland systems and alteration of
the associated habitats.

Biota

Overall biodiversity and viable populations
of Red Data bird species must be
maintained.

Presence of important bird
species such as Blue Crane
and both flamingo species.

Reporting rates (RR) in Resource
Unit V4: Blue Crane RR 31%.
Greater Flamingo RR 15%. Lesser
Flamingo RR 8%.

The pans and associated hillslope
seepage wetlands are likely to
support viable populations of Red
Data Listed birds such as Greater
Flamingo, Lesser Flamingo and Blue
Crane.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
Present Ecological State and
Water distribution and Ecolqgigal Importance an_d_ The integrity of wetland hydrqlogy
retention patterns score Sensitivity need to be verified. An can be affected by alterations in the
The water distribution and retention Water dis?ribution and ' assessment of the current condition catchment that affects the quantity
Quantity atterns must be maintained retention assessment is required. The verified Present and timing of inputs, which in turn
P ’ hvdroloay module of Wet- Ecological State must be maintained | affects the distribution and retention
H)éalth (gl_):evel 2) or where possible improved. This patterns within the wetland system
' should be undertaken every 3-5 itself.
years.
The wetland systems are a part of
the river system (middle reaches)
. . . . and must thus be managed as a
As per river Resource Quality Objectives listed below. Gcont i Watarquality must be
Channelled valley aligned to ensure that the system
bottom wetland in objectives are met.
”;? t?;dgltferresacrﬂﬁs Ecological specification. Based on
MB Vals and its tributgries V4 R present state and as per target
(wetland Dissolved Inorganic Nitrogen | O 0. 50 mi | (mg/g r a ms | Wwater quality range limit: Aquatic
Freshwater (DIN) as Nitrogen (50" percentile) Ecosystem i S_out_h African Water
Ecosystem Priority Quality Guidelines (1996).
Areas) i _
Nutrients: Instream concentration of . Ecological splc_acmcatlonl._ _
Quality nutrients must be maintained to sustain ) o . i th arget water quality range limit:
aquatic ecosystem health and ensure the Nitrate (NO3 ") & Nitrite ;?ercgn.tilez) 5 mil (507gr ams Domestic use i South African Water
prescribed ecological category is met. (NO2) as Nitrogen O6 milligramsfiitre (95" percentile) Quality Guidelines (1996).
Concentrations should not be allowed to
deteriorate.
Ecological specification. Ecological
category C upper boundary value as
Orthophosphate (POy) as O 0.058 mi I(hgil)ygr am| Perthe water quality component of
Phosphorus (50" percentile) the Ecological Reserve manual
(2008).
Salts: Instream salinity must be . . . Ecological specification and user
maintained to support the aquatic Electrical conductivity (EC) © m6 5 ml L1 i Smé&mens requirements met. Limit based on
(95™ percentile) .
ecosystem. present state quality.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
Present Ecological State and
Channelled valley Ecological Importance and Management of the wetland is
bottom wetland in Sensitivity need to be verified. An important to ensure that the
the middle reaches assessment of the current condition ecosystem structure and function
of the Otterspruit The wetland vegetation and Wetland vegetation score. is required. The verified Present are maintained and that there is
and its tributaries Habitat 9 —_ Vegetation module of Wet- Ecological State must be maintained ongoing supply of ecosystem
geomorphology must be maintained. S . - .
(wetland Health (Level 2). or where possible improved. Present | services, particularly regulating and
Freshwater Vegetation Score required. This supporting services for the
Ecosystem Priority should be undertaken every 3-5 downstream river including the
Areas) years. Verify Freshwater Ecosystem riparian and instream habitats.
Priority Areas.
. . The wetland system is likely to
Overall biodiversity and viable populations | Presence of important bird Re_portnjg rates (RR) in Resource support viable populations of Red
. : - ) Unit V4: Blue Crane RR 31%. . -
V4 Biota of Red Data bird species must be species such as Blue Crane . Data Listed birds such as Greater
S ) h Greater Flamingo RR 15%. Lesser ) ;
maintained. and both Flamingo species. . Flamingo, Lesser Flamingo and Blue
Flamingo RR 8%.
Crane.
MB Vals
;;Tﬁ#g@gg?g%ii tr;iti:]ets#ét W(\):tlevated Present Ecological State and
Unchannelled valley development h dro?o ical re ?me must be | Water distribution and Ecological Importance and
bottom wetland in a eop ydrolog gim . Sensitivity need to be verified. An The flows in the system should be
: avoided. Where this is not possible, retention patterns score. o
tributary of the A ’ S assessment of the current condition such that they do not pose a threat
; . mitigation measures should be put in place | Water distribution and ) ; L
Otterspruit (wetland Quantity hat th devel . is required. The verified Present to the unchannelled
Freshwater LO ensluret_ at the post e\_/i_opmeont fth Letentllon assesslme?t, Ecological State must be maintained structure/geomorphology of the
Ecosystem Priority ydrology is maintained within 10% of the ydrology module of Wet- or where possible improved. This wetland system.
pre-development hydrology so as to Health (Level 2).
Area) should be undertaken every 3-5
protect the unchannelled character of the ears
system. y .
The wetland systems are a part of
the river system and must thus be
Quality As per river Resource Quality Objectives listed below. managed as a Wato
quality must be aligned to ensure
that the system objectives are met.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context

Ecological specification. Based on
present state and as per target
water quality range limit: Aquatic
Ecosystem i South African Water
Quality Guidelines (1996).

Dissolved Inorganic Nitrogen | O 0. 50 mi | (mg/lgr ams
(DIN) as Nitrogen (50th percentile)

Nutrients: Instream concentration of
nutrients must be maintained to sustain
aquatic ecosystem health and ensure the Nitrate (NO3 ") & Nitrite

Ecological specification.
O 0.25 mil (50"gr ams Target water quality range limit:

prescribed ecological category is met. (NOy) as Nitrogen perce_r:lt_lle) " " i Domestlcl_uszl .ioll.“h Af;'ggg Water
Concentrations should not be allowed to 06 milligrams/litre (95" percentile) Quality Guidelines ( ).
Quality deteriorate.

Ecological specification. Ecological
category C upper boundary value as

Orthophosphate (POy) as O 0.058 mi I(ngll)gr am per the water quality component of

th .
Phosphorus (50 percentile) the Ecological Reserve manual
(2008).
Salts: Instream salinity must be N . . Ecological specification and user
Unchannelled valley maintained to support the aquatic Electrical conductivity (EC) © 65 milli$m&mens requirements met. Limit based on

th .
bottom wetland in a ecosystem. (95" percentile)

tributary of the

present state quality.

MB Vals Otterspruit (wetland V4

Freshwater Present Ecological State and
Ecosystem Priority Ecological Importance and
Area) Sensitivity need to be verified. An
Wetland vegetation and geomorphology Wetland vegetation score %Sf:c?ji%%n%?;zzr(i:]fijgdegrggggt'tlon The character and integrity of the
. must be maintained or where necessary ; : Lo R unchannelled valley bottom wetland
Habitat improved to protect the unchannelled Vegetation module of Wet Ecological Sta_te must be maintained needs to be maintained and not be
Health (Level 2). or where possible improved. Present )
character of the system. - . . allowed to change/deteriorate.
Vegetation Score required. This
should be undertaken every 3-5
years. Verify Freshwater Ecosystem
Priority Area.
. . The wetland system is likely to
Overall biodiversity and viable populations | Presence of important bird Sgﬁ?ﬁhgﬁeteérg?égR3el§/f:urce support viable populations of Red
Biota of Red Data bird species must be species such as Blue Crane Greater. Flaminao RR 15% Lésser Data Listed birds such as Greater
maintained. and both flamingo species. Flamindo RR 880 ' Flamingo, Lesser Flamingo and Blue
9 ' Crane.
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MB Vals

Swartpan (southern
section) - (wetland
Freshwater
Ecosystem Priority
Area)

V5

Quantity

Abstraction should be limited in the pans
so that the depth and duration of
inundation is maintained within the normal
range for high, average and low rainfall
years.

Wet-Health not applicable to
Pans. A new Present
Ecological State assessment
tool must be developed for
pan systems

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. This
should be undertaken every 3-5
years.

Water quantity impacts must be
managed so as not to undermine
the ecological value of these pan
systems and their associated
wetlands.

Quality

Water quality impacts to the pan systems
must be restricted to ensure that the water
and sediment chemistry remain within an
acceptable normal range (anion and
cation concentration to pan volume
relationship).

Water quality sampling of
key cations and anions. For
the conservative highly
soluble element chloride, to
be set within a 10% variation
of the measured value of the
chloride concentration over
the depth range experienced
by the pans.

Water quality assessment required.
This should be undertaken every 3-5
years.

To ensure that the pan type integrity
is maintained. Required to maintain
the particular water chemistry pan
type.

Habitat

Developments and/or land-use practices
or activities in and adjacent to the pan
basin, including in the pan catchment, and
wetlands and the wetland catchments
associated with the pan systems, that will
lead to the deterioration in the current
condition of the pan and wetland systems
and alteration of the associated habitats
should be avoided.

Wet-Health not applicable to
Pans. A new Present
Ecological State assessment
tool must be developed for
pan systems.

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Present
Vegetation Score required. This
should be undertaken every 3-5
years. Verify Freshwater Ecosystem
Priority Area.

The pan system and associated
wetland habitat is likely to support
viable populations of Red Data
Listed birds such as Greater
Flamingo, Black Stork, Yellow-billed
Stork, Secreatrybird, Blue Korhaan
and Black-winged Pratincole.

Biota

Overall biodiversity and viable populations
of Red Data bird species must be
maintained.

Presence of endangered
bird species such as Black
Stork and Yellow-billed
Stork. Presence of important
bird species such as Greater
Flamingo.

Reporting rates (RR) in Resource
Unit V5: Black Stork RR 5%. Yellow-
billed Stork 9%. Greater Flamingo
18%.

The pan system and associated
wetland habitat is likely to support
viable populations of Red Data
Listed birds that must be protected.
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MB Vals

Valley bottom and
hillslope seepage
wetlands of
Hertzogsvlei
(wetland
Freshwater
Ecosystem Priority
Area)

V5

Quantity

The water distribution and retention
patterns must be maintained.

Water distribution and
retention patterns score.
Water distribution and
retention assessment,
hydrology module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. This
should be undertaken every 3-5
years.

The integrity of wetland hydrology
can be affected by alterations in the
catchment that affects the quantity
and timing of inputs, which in turn
affects the distribution and retention
patterns within the wetland system
itself.

Quality

As per river Resource Quality Objectives as listed below.

The wetland systems are a part of
the river system and must thus be
managed as a Watwo
quality must be aligned to ensure
that the system objectives are met.

Nutrients: Instream concentration of

nutrients must sustain aquatic ecosystem

health. Concentrations should not be
allowed to deteriorate.

Dissolved Inorganic Nitrogen
(DIN) as Nitrogen

O 1.50

X mi | (ma/lg r a ms
(50" percentile)

Ecological specifications. Based on
present state and within Ecological
category C/D upper boundary value
as per the water quality component
of the Ecological Reserve manual
(2008).

Orthophosphate (POy)as
Phosphorus

O 0.125
(50™ percentile)

mi I(ng/l)gr am

Present state unacceptable and
requires improvement. Based on
Ecological category D upper
boundary value as per the water
quality component of the Ecological
Reserve manual (2008).

Nitrate (NO3 ") & Nitrite
(NOy) as Nitrogen

O B miigrams/litre (50"
percentile)
06 milligramsllitre (95™ percentile)

Ecological and User defined
specifications. Consideration of
present state and within C/D
ecological requirement.
Target water quality range limit:
Domestic use i South African Water
Quality Guidelines (1996).

Chlorophyll-a (Chl-a)
concentrations should be
monitored as a response
indicator against the
resource quality objective
nutrient concentrations.

Chl-aPer i p h %7 nugm? (&0"
percentile)

Chl-aPhyt opl ankton
milligrams/litre (mg/l) (50th
percentile)

Response variables to monitor
eutrophication. Water quality limit to
maintain mesotrophic state.
Ecological specifications.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
Ecological specification. Ecological
Salts: Instream salinity should not . - O 8nflliSiemens/metre (MS/m) category D upper b_oundary value as
: Electrical conductivity (EC) th N per the water quality component of
deteriorate. (95™ percentile) .
the Ecological Reserve manual
(2008). Ecological category met.
RQO is a user specification. Limit is
Pathogens: The presence of pathogens s . . 130 counts/100 millilitres (ml) the target water quallty range for ful
Quality should pose a low risk to human health Escherichia coli (E.coli) (95" percentile) contact recreational use i South
P ' p African Water Quality Guidelines
(1996).
System variables: pH must be maintained 7.0 (5" percentile) and 8.6 Ecological specification. Based on
H range
at present state. P 9 (95th percentile). present state.
System variables: A baseline assessment A 10% variation from backaround No baseline data available.
to determine the present state instream Turbidity P 9 Monitoring required todetermine
S : concentration is allowed.
turbidity is required. present state.
Valley bottom and .
hillslope seepage Present Ecological State and .
wetlands of Ecological Importance and Management of the wetland is
H lei Sensitivity need to be verified. An important to ensure that the
MB Val ertzogsvlei V5 \n .
als (wetland assessment of the current condition ecosystem structure and function
Freshwater The wetland vegetation and Wetland vegetation score. is required. The verified Present are maintained and that there is
Ecosystem Priority Habitat comoroholo ?nust be maintained Vegetation module of Wet- Ecological State must be maintained ongoing supply of ecosystem
Area) 9 P ay ’ Health (Level 2). or where possible improved. Present | services, particularly regulating and
Vegetation Score required. This supporting services for the
should be undertaken every 3-5 downstream river including the
years. Verify Freshwater Ecosystem riparian and instream habitats.
Priority Area.
Presence of endangered The wetland system is likely to
- . . . bird species such as Black Reporting rates (RR) in Resource support viable populations of Red
. Overall b'Od'V?rS'ty an_d viable populations Stork and Yellow-billed Unit V5: Black Stork RR 5%. Yellow- Data Listed birds such as Greater
Biota of Red Data bird species must be
S P Stork. Presence of important | billed Stork 9%. Greater Flamingo Flamingo, Black Stork, Yellow-billed
maintained
' bird species such as Greater | 18%. Stork, Secretarybird and Black-
Flamingo. winged Pratincole.
Final October 2014

120




IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
Present Ecological State and
Ecological Importance and
Abstraction should be limited so that the Wet-Health not applicable to | Sensitivity need to be verified. Ar_1 Water quantity impacts must be
: . N Pans. A new Present assessment of the current condition :
. depth and duration of inundation is . ) . o managed so as not to undermine
Quantity L L Ecological State assessment | is required. The verified Present : B
maintained within the normal range for B A the ecological value of this pan
h ) tool must be developed for Ecological State must be maintained
high, average and low rainfall years. S . system.
pan system. or where possible improved. This
should be undertaken every 3-5
years.
Water quality sampling of
Water quality impacts to the pan system It(r?gggrt\fgr?/;?\?eahr}g)rﬂf/. For
must be restricted to ensure that the water | o pe eloment chioride, to | Water quality assessment required. | 1.0 nSure that the pan type integrity
. and sediment chemistry remain within an . - . is maintained. Required to maintain
Quality . be set within a 10% variation | This should be undertaken every 3-5 } ;
acceptable normal range (anion and f th | i th the particular water chemistry pan
cation concentration to pan volume oft e measured value o the | years. type
. . chloride concentration over ’
relationship). .
the depth range experienced
by the pans.
MC Sch_oon- Pan SK1
spruit -
Present Ecological State and
Ecological Importance and
Devel_opments and/or_ land-use practices Wet-Health not applicable to Sensitivity need to be verified. An
or activities in and adjacent to the pan assessment of the current condition
basin. including in th h h Pans. A new Present - ired. Th ified To ensure that the pan system
Habitat asin, including In the pan catchment, that Ecological State assessment Is required. The verified Present character and integrity is not altered
will lead to the deterioration in the current Ecological State must be maintained .
i : tool must be developed for S or deterotiated.
condition of the pan system and alteration an svstems or where possible improved. Present
of the pan habitat should be avoided. P Y Vegetation Score required. This
should be undertaken every 3-5
years.
P‘resence. of endangered Reporting rates (RR) in Resource The pan system and associated
bird species such as Yellow- ; > ; P
- . ) ) . . Unit SK1: Yellow-billed Stork RR wetland habitat is likely to support
Overall biodiversity and viable populations | billed Stork and African 8%. African Marsh-Harrier RR 2% populations of Red Data Listed birds
Biota of Red Data bird species must be Marsh-Harrier. Presence of Blue Crane RR 2%. Greater such as Yellow-billed Stork, Greater
maintained. important bird species such . . . . .
Flamingo RR 5%. Lesser Flamingo Flamingo, Lesser Flamingo, African
as Blue Crane and both 2% Marsh-Harrier and Blue Crane
flamingo species. o :
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MC Schoon-
spruit

Pan and wetland
systems associated
with these pans
including the pans
at Leliefontein and
north of Vetpan and
the wetland
Freshwater
Ecosystem Priority
Areas including
Vetpan, Klippan and
Rietpan

SK2

Quantity

Abstraction should be limited in the pans
so that the depth and duration of
inundation is maintained within the normal
range for high, average and low rainfall
years.

Wet-Health not applicable to
Pans. A new Present
Ecological State assessment
tool must be developed for
pan systems

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. This
should be undertaken every 3-5
years.

Water quantity impacts must be
managed so as not to undermine
the ecological value of these pan
systems and their associated
wetlands.

Quality

Water quality impacts to the pan systems
must be restricted to ensure that the water
and sediment chemistry remain within an
acceptable normal range (anion and
cation concentration to pan volume
relationship).

Water quality sampling of
key cations and anions. For
the conservative highly
soluble element chloride, to
be set within a 10% variation
of the measured value of the
chloride concentration over
the depth range experienced
by the pans.

Water quality assessment required.
This should be undertaken every 3-5
years.

To ensure that the pan type integrity
is maintained. Required to maintain
the particular water chemistry pan
type.

Habitat

Developments and/or land-use practices
or activities in and adjacent to the pan
basin, including in the pan catchment, and
wetlands and the wetland catchments
associated with the pan systems, that will
lead to the deterioration in the current
condition of the pan and wetland systems
and alteration of the associated habitats
should be avoided. Habitat linkages
between the various pan and associated
wetland system must be maintained.

Wet-Health not applicable to
Pans. A new Present
Ecological State assessment
tool must be developed for
pan systems

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Present
Vegetation Score required. This
should be undertaken every 3-5
years. Verify Freshwater Ecosystem
Priority Area.

The Schoonspruit peatland and
associated dolomitic eye provide
essential stream flow regulation
functions in the catchment. Targeted
wetland management actions and
rehabilitation interventions should be
implemented to safeguard and
improve the wetland structure and
functioning of the Schoonspruit
peatland and associated dolomitic
eye.

Biota

Overall biodiversity and viable populations
of Red Data bird species must be
maintained.

Presence of endangered
bird species such as Black
Stork, Yellow-billed Stork,
African Marsh-Harrier.
Presence of important bird
species such as Blue Crane
and both flamingo species.

Reporting rates (RR) in Resource
Unit SK2: Black Stork RR 1 - 8%.
Yellow-billed Stork 5%. African
Marsh-Harrier RR 4%. Blue Crane
RR 5 - 7%.

The pan systems and associated
wetland habitat are likely to provide
a refuge for Red Data Listed birds
such as Black Stork, Yellow-billed
Stork, Greater Flamingo, Lesser
Flamingo, African Marsh-Harrier,
Blue Crane, Black-winged
Pratincole, White-bellied Korhaan
and Chestnut-banded Plover.
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MC Schoon-
spruit

The Schoonspruit
eye and the wetland
Freshwater
Ecosystem Priority
Area which
includes the upper
section of the
Skoonspruit
(Schoonspruit)
peatland

SK2

Quantity

A variable scale should be developed for
the adjustment of water abstraction
volumes in relation to spring/eye yield and
rainfall in order to maintain an adequate
water supply to the peatland that ensures
perennial inundation of the peat.

Water supply to the system
using dryness of peat as an
indicator. Abstraction
permits.

Assessment of water inputs is
required. Assessment of the current
condition is required. This should be
undertaken every 3-5 years.

Maintenance of water inputs to the
wetland is critical for peat formation
and to prevent oxidation.

A constant baseflow should be maintained
that ensure that the system remains
perennial. These flows will ensure that
most of the marginal and instream
vegetation remains inundated throughout
the summer growing season and that the
rooting zone is saturated throughout the
year.

Water distribution and
retention patterns score.
Water distribution and
retention assessment,
hydrology module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. This
should be undertaken every 3-5
years.

This is a requirement for enabling
perennial obligate hydrophytes to
complete their life cycle and
reproduce. This will also assist in
keeping the exotic woody
components out of the wetland.

Water abstraction (via the canal) should
be carefully monitored, with only the
minimum being abstracted to fill water
quotas. Mechanisms to limit water loss
from the canal system must be
implemented.

No increase in abstraction
from the system

Water volume measurements. This
should be undertaken every year.

To prevent over-abstraction of water
and ensure that the integrity of the
wetland is maintained by
maintaining adequate flow.

Water abstraction via boreholes should be

monitored and water allocations enforced .

No increase in boreholes
and/or abstraction from the
system

Water volume measurements. This
should be undertaken every year.

This is a requirement to limit water
loss via excess irrigation and over
use.

The status of the spring/eye yield must be
constantly monitored in relation to rainfall.
Rainfall figures for individual years should
not be taken in isolation and used in the
determination of abstraction volumes
without the spring yield also being taken
into consideration.

No increase in abstraction
from the system

Rainfall and water volume
measurements. This should be
undertaken every year.

Required to monitor the staus of the
Eye to ensure that the pristine
wetland character and integrity
remains intact.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
This is required toprevent over-
Water abstraction from the system should No increase in boreholes . abstaction so that an adequate
. : . Water volume measurements. This )
Quantity not be increased under the present and/or abstraction from the water supply to the peatland is
- should be undertaken every year. P ”
conditions. system maintained that ensures perennial
inundation of the peat.
Measures must be investigated to limit To limit the potential health hazards
water contamination in the vicinity of the Nitrate levels Limits to be calculated of elevated nitrate levels in drinking
eye/spring by livestock. water.
Quality
Being from a dolomitic eye, the water A protection measure to ensure the
quality in the system is expected to be I . . . pristine water quality of the system
good (of high quality) and as such should Deteriorating water quality Water quality assessment required is maintained and not allowed to
be maintained as such. deteriorate.
The Schoonspruit Present Ecological State and
eye and the wetland Conservation effort should include the Ecological Importance and
Freshwatgr ] maintenance of riparian vegetation in Maintain current extent of Sensitivity need to be verified. An
Ecosystem Priority order to ensure water quality, the riparian vegetation. Wetland | assessment of the current condition
MC Sch_oon- ~ Area which SK2 preservation of the genetic diversity of vegetation score. Vegetation | is required. The numerical criteria
spruit |nclude_s the upper inhabiting biota and the correct module of Wet-Health (Level | should equate to 10% less than the
section of the management in order to limit further 2). Present Ecological State score p " d maint f
Skoonspruu human impact. determined. Present Vegetation th resetll'vac;on an m?m en?nce ?h
(Schoonspruit) . Score required. ¢ wetland area upstream from the
peatland abitat welr in t e V|C|n|ty (o) t e spring/eye
- is required to maintain the integrity
Presen_t Ecological State and and character of the system.
Ecological Importance and
The wetland vegetation including the Wetland vegetation score gsesnesslt;\:rlgnr;eo?‘dtk:g ESr\r/:r:Itffgrllc'!Ait?on
EZB::Z: gggoi?izgwi?ﬁ Itc;]%y, ;n;gjﬂ;?gttzi Vegetation module of Wet- is required. The numerical criteria
L P Health (Level 2). should equate to 10% less than the
maintained. )
Present Ecological State score
determined. Present Vegetation
Score required.
T_he wetland system is likely to support The wetland system is likely to
viable populations of Red Data Listed Presence of endangered . . . h
. . . - Reporting rates (RR) in Resource support viable populations of Red
birds such as Yellow-billed Stork, Greater bird species such as Yellow- H " vell il K h - h I
Biota Flamingo, Lesser Flamingo, Black-winged billed Stork. Presence of Unit SK2: Ye OW'l.)' ed Stork RR Da_ta Listed birds such as Y_e ow-
; ' : ’ . o 8%. Greater Flamingo RR 6%. billed Stork, Greater Flamingo,
Pratincole and Caspian Tern. Overall important species such as . . ]
ha : . : ; ’ Lesser Flamingo RR 1%. Lesser Flamingo, Black-winged
biodiversity and viable populations of Red both flamingo species. Pratincole and Caspian Tern
Data bird species must be maintained. P '
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
Present Ecological State and
Ecological Importance and
Abstraction should be limited in the pans Wet-Health not applicable to | Sensitivity need to be verified. An Water quantity impacts must be
so that the depth and duration of Pans. A new Present assessment of the current condition managed so as not to undermine
Quantity inundation is maintained within the normal | Ecological State assessment | is required. The verified Present the ecological value of these pan
range for high, average and low rainfall tool must be developed for Ecological State must be maintained systems and their associated
years. pan systems or where possible improved. This wetlands.
should be undertaken every 3-5
years.
Water quality sampling of
Water quality impacts to the pan systems rﬁggg;fgﬁ/;?\?eaﬂoas' For
must be restricted to ensure that the water gnty To ensure that the pan type integrity
: . P soluble element chloride, to . . . AV : 2
and sediment chemistry remain within an . - To be determined. This should be is maintained. Required to maintain
- be set within a 10% variation 8 )
acceptable normal range (anion and undertaken every 3-5 years. the particular water chemistry pan
cation concentration to pan volume of th? measured va_lue of the type.
Quality . . chloride concentration over
relationship). .
the depth range experienced
by the pans.
The wetland The toxins must be kept at a level that Thereis a rl_sk of toxic accumulation
Freshwater P~ : . of contaminants in the pans as a
. does not pose a threat to biodiversity and To be determined. It of h lated
MC Schoon- Ecosystem Priority long-term wetland functioning resut_o catc ment‘re ate
it Areas including SK3 ) agricultural practices.
sprui Witpan and the pan
cluster north of Developments and/or land-use practices
Coligny or activities in and adjacent to the pan
basins, including in the pan catchments,
and Wgttlagds t";nt?] the wetlart1d Cat(t';ri:rr;eqltls To prevent deterioration in the
Habitat ?Ssc?(t:'atﬁ ;\"t the [t)_an _sy?hems, at w Wet-Health not applicable to | Verify Freshwater Ecosystem Priority condition of the wetland and to
abna €ad 1o the aeterioration In the curren Pans. Area maintain its integrity and structure.
condition of the pans and wetland systems
and alteration of the associated habitats
should be avoided. Habitat linkages
between the various pan and associated
wetland system must be maintained.
Number of observed Greater
Flamingo and Lesser
Flamingo present annually. .
Biota . . . Reporting rate or total Reporting rates (RR) in Resource The pan systems are likely to
Viable populations of both flamingo ; > . support viable populations of the
(Pans ) o numbers counted annually. Unit SK3: Greater Flamingo 7%. . h
species must be maintained. . Red Data Listed Greater Flamingo
only) Formal surveys could be Lesser Flamingo 3%. and Lesser Flamindo
planned. Data obtained from go.
local bird clubs and
conservation authorities.
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IUA

Wetlands

RU

Resource Quality Objective

Indicator/measure

Numerical Limit

Context

MC
Schoon-
spruit

Floodplain of the
Taaibosspruit and
lower section of the
Schoonspruit
(wetland
Freshwater
Ecosystem Priority
Areas)

Channelled valley
bottom wetland of
the middle
Kaalspruit

SK3

Quantity

Floods are needed to inundate the
floodplain thereby providing the wetting
regime. These flows also inundate the
terrace and upper bank of the riparian
zone dominated by Rhus pyroides.

Water distribution and
retention patterns score.
Water distribution and
retention assessment,
hydrology module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. This
should be undertaken every 3-5 yrs.

The floods are required for
supporting the floodplain vegetation,
particularly the facultative
hydrophytic grasses, sedges and
forbs that are dependent on flooding
for their life cycles.

Quality

Salts: The instream salinity must be
maintained at the present state to support
the aquatic ecosystem and the water
quality requirements of the water users.
Salinity levels should not deteriorate.

Electrical conductivity (EC)

O 65 milliS{m&mens
(95" percentile)

Present state specified. Present
state quality better that ecological
specification for ecological category.

Habitat

Management of the wetland is important to
ensure that the ecosystem structure and
function are maintained and that there is
ongoing supply of ecosystem services,
particularly regulating and supporting
services for the downstream river including
the riparian and instream habitats.

Wetland vegetation score.
Vegetation module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Present
Vegetation Score required. This
should be undertaken every 3-5
years. Verify Freshwater Ecosystem
Priority Areas.

Targeted wetland management
actions and rehabilitation
interventions should be
implemented to safeguard and
improve the wetland structure and
functioning of the Schoonspruit
wetlands and associated dolomitic
eye.

Quantity

The water distribution and retention
patterns must be maintained.

Water distribution and
retention patterns score.
Water distribution and
retention assessment,
hydrology module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Should
be undertaken every 3-5 years.

The integrity of wetland hydrology
can be affected by alterations in the
catchment that affects the quantity
and timing of inputs, which in turn
affects the distribution and retention
patterns within the wetland system
itself.

Quality

Salts: The instream salinity must be
maintained at the present state to support
the aquatic ecosystem and the water
quality requirements of the water users.
Salinity levels should not deteriorate.

Electrical conductivity (EC)

O 65 milliSm&mens
(95" percentile)

Present state specified. Present
state quality better that ecological
specification for ecological category.

Habitat

The wetland vegetation and
geomorphology must be maintained.

Wetland vegetation score.
Vegetation module of Wet-
Health (Level 2).

Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An
assessment of the current condition
is required. The verified Present
Ecological State must be maintained
or where possible improved. Present
Vegetation Score required. Should
be undertaken every 3-5 years.
Verify Freshwater Ecosystem Priority
Areas.

Management of the wetland is
important to ensure that the
ecosystem structure and function
are maintained and that there is
ongoing supply of ecosystem
services, particularly regulating and
supporting services for the
downstream river including the
riparian and instream habitats.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
Land-use changes that‘result in elevated Present Ecological State and
stormflows or changes in the post )
. ) T Ecological Importance and
development hydrological regime must be | Water distribution and = s .
) . . . Sensitivity need to be verified. An The flows in the system should be
avoided. Where this is not possible, retention patterns score. o
L : L assessment of the current condition such that they do not pose a threat
. mitigation measures should be put in place | Water distribution and ) . e
Quantity . is required. The verified Present to the unchannelled
to ensure that the post development retention assessment, ) A
- S L Ecological State must be maintained structure/geomorphology of the
hydrology is maintained within 10% of the hydrology module of Wet- S .
or where possible improved. This wetland system.
pre-development hydrology so as to Health (Level 2).
should be undertaken every 3-5
protect the unchannelled character of the ears
system. y '
Salts: The instream salinity must be
maintained at the present state to support O 65 milliSmemens Present state specified. Present
MC Quality the aquatic ecosystem and the water Electrical conductivity (EC) th i state quality better that ecological
s Unchannelled valley lit i ts of th t (957 percentile) ification f logical cat
choon- quality requirements of the water users. specification for ecological category.
spruit bottom wetland of f  SK3 Salinity levels should not deteriorate.
the lower Kaalspruit -
Present Ecological State and
Ecological Importance and
Sensitivity need to be verified. An Management of the wetland is
Wetland vegetation and geomorphology Wetland vegetation score. assessment of the current condition important to ensure that the_
. must be maintained or where necessary ; is required. The verified Present ecosystem structure and function
Habitat . Vegetation module of Wet- A P o :
improved to protect the unchannelled Ecological State must be maintained are maintained and that there is
Health (Level 2). oo :
character of the system. or where possible improved. Present ongoing supply of ecosystem
Vegetation Score required. This services.
should be undertaken every 3-5
years.
Biota Presence ofhendangl;lered . . The wetland system is likely to
(Excluding o _ _ species such as Yellow- Reportlng rates (RR) in Resource support populations of Red Data
an Overall biodiversity and populations of billed Stork. Presence of Unit SK3: Yellow-billed Stork RR Listed birds such as Yellow-billed
P Red Data bird species must be important species such as 1%. Greater Flamingo RR 3%. .
system P - . . Stork, Greater Flamingo, Lesser
) maintained. Blue Crane, White-bellied Lesser Flamingo RR 1%. Blue Crane . . .
mentioned Korhaan and both flaminao RR 1% Flamingo, Blue Crane, White-bellied
above) : 9 0 Korhaan and Greater Painted-Snipe.
species.
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IUA Wetlands RU Resource Quality Objective Indicator/measure Numerical Limit Context
A variable scale should be developed for
the adjustment of water abstraction Water supply to the system Assessment of water inputs is . .
) - - . : : Maintenance of water inputs to the
volumes in relation to spring/eye yield and | using dryness of peat as an required. Assessment of the current S )
A ; o oL A L . . wetland is critical for peat formation
rainfall in order to maintain an adequate indicator. Abstraction condition is required. This should be I
- and to prevent oxidation.
water supply to the peatland that ensures permits. undertaken every 3-5 years.
perennial inundation of the peat.
A constant baseflow should be maintained E:;%Tgnitcgf I?Log(;(r:tzlln?:?fnznd
that ensure that the system remains Water distribution and 91C P s This is a requirement for enabling
- . . Sensitivity need to be verified. An . ;
perennial . These flows will ensure that retention patterns score. assessment of the current condition perennial obligate hydrophytes to
most of the marginal and instream Water distribution and . ; S complete their life cycle and
. 2 . is required. The verified Present S S
vegetation remains inundated throughout retention assessment, . A reproduce. This will also assist in
. Ecological State must be maintained ) -
the summer growing season and that the hydrology module of Wet- h ible i d. Thi keeping the exotic woody
rooting zone is saturated throughout the Health (Level 2) or where possible improved. This components out of the wetland
ear ' should be undertaken every 3-5 '
year. years.
Lower section of
the Schoonspruit
MC Schoon- peatland (wetland SKa Quantity Water abstraction (via the canal) should
spruit Freshwater be carefully monitored, with only the
Ecosystem Priority minimum being abstracted to fill water No increase in abstraction Water volume measurements. This
Area) quotas. Mechanisms to limit water loss from the system should be undertaken every year.
from the canal system must be
implemented.
The Schoonspruit peatland and
Water abstraction via boreholes should be . . associated dolomitic eye provide
monitored and water allocations enforced z’;lr? d%?:g:ﬁ;&%ﬂ??ﬂ?fhe Water volume measurements. This essential stream flow regulation
to limit water loss via excess irrigation and " should be undertaken every year. functions in the catchment. Targeted
over use. system wetland management actions and
rehabilitation interventions should be
. . implemented to to safeguard and
The ?tattlljs of th.? sp(;lr_lg/e)l/et_y 'EIE mu_stf b”e improve the wetland structure and
‘;{Oﬂrffal’l‘fy n;onlforrgndl_n Le allon :’ ra;]n ald Rainfall and water volum functioning of the Schoonspruit
aintall Tigures for individual years shou No increase in abstraction ainiall and water volume peatland and associated dolomitic
not be taken in isolation and used in the measurements. This should be
o : from the system eye.
determination of abstraction volumes undertaken every year.
without the spring yield also being taken
into consideration.
Water abstraction from the system should No increase in boreholes Water volume measurements. This
not b_e_ increased under the present and/or abstraction from the should be undertaken every year.
conditions. system
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