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Protection of Water Resources
National system for classifying resources 
• Gazetted on 17 September 2010, Gazette No. 33541, Regulation 810

Defines and specifies the procedures for 
determining the classes of water resources 
(7 steps), the Reserve (8 steps) and 
resource quality objectives (6 steps).

Each class represents:
• a different level of protection that is required for the water 

resource, and the extent to which the water can be used.
Classification is used in two ways:
• To define the present status of the water resource
• To define the state towards which the water resource needs to 

be managed sustainably (future state).

Class Description of use
Ecological 
Category

Description of 
resource

I Minimally used A-B Minimally altered

II Moderately used C Moderately altered

III Heavily used D Heavily altered

Rivers, groundwater, wetlands and estuaries.

Targets or objectives/ management goals that 
provide statements about: 
• what the quantity of the water should be 

(water level, pattern, timing)
• what the water quality should be (physical, 

chemical and biological
• what the condition of the instream and 

riparian (riverbank) habitat should be
• what the condition of the aquatic (water) 

animal and plant life should be.

This is 

perfect 

for me

HELP!

• Only right in NWA
• The Reserve is an integral part of the 

RQO
• The Reserve is part of the water 

resource that is under the direct 
control of the Minister. 

• It has priority over all other water 
use. Reserve must be met before 
water resources can be allocated to 
other water users
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Classification of Water Resources
Integrated Water Resources Management (IWRM)

Classification

Present state

Level of 
protection

Use of water 
resource

Desired state

Balance

Balancing Use and Protection
Integrated Water Resources Management (IWRM)

Resource Management

Source 
Control

Resource 
Protection

• Setting requirements in 
water resources – Water 
Resource Class

• Resource requirements:
• Setting the Reserve 
• RQOs

We all live downstream
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RESOURCE QUALITY OBJECTIVES Major 
Dams

Estuaries

RiversWetlands

• Purpose is to establish clear goals relating to the quality of 
the relevant water resources

• Provide limits or boundaries for the sustainable use of water 
resources

• In determining RQOs, a balance must be sought between 
the need to protect and sustain water resources and the 
need to use them

• Must take account of user requirements and the class of the 
resource

• Legally binding 
• The RQOs may inform decision-making relating to the use of 

the water in a specific water resource.

RQOs are determined 
for all water resources

RQOs can be numerical and/or 
descriptive statements and may 
relate to the:

• Particularly, SDG 6

• Aims to ensure the availability and sustainable management of 
water and sanitation for all

• The alignment can be summarised as follows:

• Water Quality (SDG 6.3): Sets benchmarks to reduce pollution, 
manage chemicals, and reuse treated wastewater.

• Water Quantity (SDG 6.4): Supports sustainable withdrawals 
and prevents water scarcity.

• Ecosystem Protection (SDG 6.6): Safeguards and restores 
aquatic ecosystems.

• Integrated Management (SDG 6.5): Central to Integrated Water 
Resource Management (IWRM).

• Monitoring & Accountability (SDG 6.1, 6.2, 6.a): Provides 
measurable targets to enhance governance and ensure 
equitable access.

Resource Quality Objectives

Image source: MS stock

• RQOs closely aligned with Sustainable Development Goals (SDG)
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• Simple, easily measured, understood, applied

• Cost effective

• Use existing information where possible

• At appropriate scale and must detect change

• Comparable, repeatable, defensible

• Narrative and/or numeric (where possible, and if data available)

• Meaningful in terms of the Act

Criteria for setting Resource Quality Objectives

Image source: MS stock

• RQOs cannot/do not:

• Be applied to an individual licence

• Replace the need for other monitoring programmes

• Include every available indicator of resource quality

Study Integration Approach
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Resource Quality Objectives
Delineate and prioritise Resource Units 

Prioritisation of RUs criterion:
• Position of RU within IUA
• Importance of each RU to users
• Social-Cultural Importance
• Level of threat posed to the water resource quantity and quality 

for users and ecology (resource stress)
• Present Ecological State, Ecological importance/ sensitivity
• Strategic Water Resource Areas
• Priority wetlands
• Groundwater units
• Management considerations
• Practical considerations - Expert knowledge of the catchment 

area and system

RQOs then set for all 
prioritised RUs for all water 

resources

9
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Resource Quality Objectives
Resource evaluation tool

• Model run per priority Resource Unit 
• Based on:

• Activities that impact on water resources 
• User requirements

• Protection of the resource
• Overall: selects the components and sub-components

Prioritisation of 
RUs for RQO 
Development

Selection of Components 
(Habitat, Biota, Quality, 

Quantity) per RU

Selection of 
Sub-

components 
and Indicators 

Fish, Aquatic 
Invertebrates, Aquatic 
birds, diatoms

Instream, Riparian, 
Dam Habitat

Salts, Nutrients, 
Pathogens, Toxics, pH, 
Turbidity

Low flow, High Flow

groundwater

Water Level, 
Abstraction, Water 
Quality, Protection 
ZonesIndicators and numerical limits or descriptive 

statements for RQOs should be set

Resource Quality Objectives

• RQOs for each resource unit:
• May not always possible due the potentially large number of priority RUs that 

could be delineated for a catchment. 
• A rationalisation process has therefore been developed as part of the RQO 

Determination Procedure (DWA, 2011)
• RU Evaluation Tool – to select the key indicators and sub-indicators appropriate 

and required per priority RU 
• Objective:

• To evaluate and select the most useful indicators per priority RU for RQOs
• Realistic and pragmatic: achievable and measurable
• Rolcs Royce versus a Mahindra

Resource evaluation tool

11

12



2025/05/14

7

•RU 
Evaluation 
Tool: Rivers

Image source: MS stock

Quantity Indicator and sub-indicators
Resource Quality ObjectivesCOMPONENTS AND SUB COMPONENTS

(RIVERS, DAMS, WETLANDS)

WATER 
QUANTITY

• High Flows

• Low Flows

WATER 
QUALITY

• Nutrients

• Salts

• System 
Variables

• Toxics

• Pathogens

HABITAT

• Instream
Habitat

• Riparian 
Habitat

BIOTA

• Fish

• Aquatic and Riparian 
plant species

• Mammals

• Birds

• Amphibians and 
reptiles

• Periphyton

• Aquatic 
Invertebrates

• Diatoms

1) High Flows or Low Flows 
(Maintenance and Drought Flows) or 
both selected based on priority in RU

2) Flows are determined as part of 
Classification and Reserve studies  

(includes ecological water 
requirements also considering 

strategic/user demands).

4) RQOS are specified in terms of flow 
requirements at nodes and EWR sites 
(meeting ecological requirements and 

user specifications)

FLOW RQOS  and Limits are developed 
- application of flow tables

3) Flows specifications are  outputs of 
classification  process.

Nodes (hydrological modelling sites) 
and EWR sites will have flows 

determined

WATER QUANTITY

FLOWS

13

14

RU Evaluation Tool_Rivers.xlsx
RU Evaluation Tool_Rivers.xlsx
RU Evaluation Tool_Rivers.xlsx


2025/05/14

8

Image source: MS stock

Quantity Indicator and sub-indicators EXAMPLE
Resource Quality ObjectivesCOMPONENTS AND SUB COMPONENTS

(RIVERS, DAMS, WETLANDS)

WATER 
QUANTITY

• High Flows

• Low Flows

WATER 
QUALITY

• Nutrients

• Salts

• System 
Variables

• Toxics

• Pathogens

HABITAT

• Instream
Habitat

• Riparian 
Habitat

BIOTA

• Fish

• Aquatic and Riparian 
plant species

• Mammals

• Birds

• Amphibians and 
reptiles

• Periphyton

• Aquatic 
Invertebrates

• Diatoms

RU Component Sub-
component

Resource Quality Objective Indicator/measure Numerical limit

Quantity Low flows

The maintenance of low 
flows and drought flows 
must be attained to 
support healthy conditions 
for the ecosystem and 
users

Total EWR = 1.097 million 
cubic meters/annum 
(Mmᶟ/a) (51.8% of the 
Virgin Mean Annual Runoff 
(MAR)

Maintenance flows 
(percentage value of 
naturalised flow 
distribution)

Drought flows (percentage 
value of naturalised flow 
distribution)

Image source: MS stock

Quantity Indicator and sub-indicators EXAMPLE
Resource Quality ObjectivesCOMPONENTS AND SUB COMPONENTS

(RIVERS, DAMS, WETLANDS)

WATER 
QUANTITY

• High Flows

• Low Flows

WATER 
QUALITY

• Nutrients

• Salts

• System 
Variables

• Toxics

• Pathogens

HABITAT

• Instream
Habitat

• Riparian 
Habitat

BIOTA

• Fish

• Aquatic and Riparian 
plant species

• Mammals

• Birds

• Amphibians and 
reptiles

• Periphyton

• Aquatic 
Invertebrates

• Diatoms

RU Component Sub-
component

Resource Quality Objective Indicator/measure Numerical limit

Quantity High 
flows

EWR freshets/ floods to 
be released from the 
upstream dam

Total EWR = 1.097 million 
cubic meters/annum 
(Mmᶟ/a) (51.8% of the 
natural Mean Annual 
Runoff (MAR)

Freshets/ floods required 
for the river

Freshet 
(m3/s) Days Flood 

(m3/s) Days

Sep 15 4
Oct 15 4
Nov 55 4 90 6
Dec 55 4 90 6
Jan 90 6 120 7
Feb 55 4 250 8
Mar 55 4 90 6
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Image source: MS stock

Habitat indicators and sub-indicators (Geomorphology) 
Resource Quality ObjectivesCOMPONENTS AND SUB COMPONENTS

(RIVERS, DAMS, WETLANDS)

WATER 
QUANTITY

• High Flows

• Low Flows

WATER 
QUALITY

• Nutrients

• Salts

• System 
Variables

• Toxics

• Pathogens

HABITAT

• Instream
Habitat

• Riparian 
Habitat

BIOTA

• Fish

• Aquatic and Riparian 
plant species

• Mammals

• Birds

• Amphibians and 
reptiles

• Periphyton

• Aquatic 
Invertebrates

• Diatoms

Aim: 
maintain 

diverse and 
accessible 

habitat

•
G

eo
m

or
ph

ol
og

y

18

• GAI score - maintain or improve GAI score – integrates catchment drivers, reach 
impacts and site impacts

• Bed erosion – maintain the elevation of the river bed – allow some vertical variation, 
but monitor for ongoing directional change – incision or sedimentation

• Bank erosion – erosion is a natural process, but needs some balance with 
stable/aggrading banks for habitat – channel dimensions

• Riffle sediment size – does it show armouring or sedimentation? 

• Embeddedness – are the larger particles smothered by fine sediment?

• Pool depth – are the deep portions of pools being lost? 

• Benches – links to bank erosion – are there some depositional features in the macro 
channel that serves as habitat/growth medium and is inundated during freshes and 
floods? 

Geomorphological indicators and rationale 
Resource Quality Objectives

17

18



2025/05/14

10

Habitat indicators and sub-
indicators (geomorphology): 
EXAMPLE

Resource Quality 
Objectives

Image source: MS stock

Habitat indicators and sub-indicators (vegetation)
Resource Quality Objectives

1) Instream or Riparian component 
prioritised for RU (or both)

2) Ecological 
categories/ecostatus/integrity are 

considered as well as impacting 
activities 

4) RQOs specified in terms meeting 
ecological category (Class/present 

state)

3) Maintenance or improvement of 
habitat recommended based on 

present state and ecological category 
specified. Any important species also 

considered, as well as potential 
threats. 

HABITAT

COMPONENTS AND SUB COMPONENTS
(RIVERS, DAMS, WETLANDS)

WATER 
QUANTITY

• High Flows

• Low Flows

WATER 
QUALITY

• Nutrients

• Salts

• System 
Variables

• Toxics

• Pathogens

HABITAT

• Instream
Habitat

• Riparian 
Habitat

BIOTA

• Fish

• Aquatic and Riparian 
plant species

• Mammals

• Birds

• Amphibians and 
reptiles

• Periphyton

• Aquatic 
Invertebrates

• Diatoms

• The vegetation components, assessed for 
higher confidence, collectively describe the 
riparian zone's state and serve as indicators for 
setting RQOs:

• The PES of vegetation (score and category)

• Dominant vegetation cover within the riparian 
and sub-zones

• Invasion by perennial alien species

• Terrestrialisation

• General vegetation structure (proportions of 
riparian woody species, reeds and non-woody 
species (grasses, sedges and dicotyledonous 
forbs)

• General vegetation composition (species 
richness, rarity and endemism and key species

• Threatened/protected riparian plant species

19
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Image source: MS stock

Habitat indicators and sub-indicators (habitat) EXAMPLE
Resource Quality ObjectivesCOMPONENTS AND SUB COMPONENTS

(RIVERS, DAMS, WETLANDS)

WATER 
QUANTITY

• High Flows

• Low Flows

WATER 
QUALITY

• Nutrients

• Salts

• System 
Variables

• Toxics

• Pathogens

HABITAT

• Instream
Habitat

• Riparian 
Habitat

BIOTA

• Fish

• Aquatic and Riparian 
plant species

• Mammals

• Birds

• Amphibians and 
reptiles

• Periphyton

• Aquatic 
Invertebrates

• Diatoms

Image source: MS stock

Biota Indicator and sub-indicators 
Resource Quality Objectives

1) Subcomponents selected for RU, if 
Biota is prioritised.  Fish, aquatic 

invertebrates, Aquatic birds, Diatoms, 
etc – relevance to RU 

2) Ecological 
categories/ecostatus/integrity are 

considered as well as impacting 
activities 

4) RQOs specified in terms meeting 
ecological category (Class/present 

state) – response behaviour/ 
monitoring 

3) Maintenance or improvement of 
biotic sub-component recommended 
based on present state and ecological 

category specified. Any important 
species also considered, as well as 

potential threats. 

BIOTA

BIOTA

• Fish
• Aquatic 

macro-
invertebrates

• Diatoms

• The biotic components, assessed 
for higher confidence, collectively 
describe the health and integrity 
of the systems and serve as 
indicators for setting RQOs:

• The PES of the biota (score and 
category)

• Dominance of any 
macroinvertebrate species

• Invasion by non-native fish 
species 

• Threatened/protected fish 
species

• General biotic community 
structure 

21
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Image source: MS stock

Biota Indicator and sub-indicators: EXAMPLE 
Resource Quality ObjectivesCOMPONENTS AND SUB COMPONENTS

(RIVERS, DAMS, WETLANDS)

WATER 
QUANTITY

• High Flows

• Low Flows

WATER 
QUALITY

• Nutrients

• Salts

• System 
Variables

• Toxics

• Pathogens

HABITAT

• Instream
Habitat

• Riparian 
Habitat

BIOTA

• Fish

• Aquatic and Riparian 
plant species

• Mammals

• Birds

• Amphibians and 
reptiles

• Periphyton

• Aquatic 
Invertebrates

• Diatoms

Component
Sub- 

component
Indicator RQO Narrative TPC

FRAI score The Ecological Category should be maintained 

at a Category D or greater.

FRAI score <44%

Overall fish health To ensure fish population recorded is in good 

health with no prevelance of dlsease and/or 

anomalies. 

>2% of fish population with externally evident disease or other 

anomalies.  

Species diversity

Key species Anguilla mossambica Sandelia bainsii must be 

present

MIRAI Category and Score The Ecological Category should be maintained 

within a C Category.

A MIRAI score of 65% or less.

SASS5 Total Score and 

ASPT

To ensure that the SASS scores attained, 

support the specified Ecological Category.

SASS5 scores less than 120 and ASPT less than 5.8

To maintain suitable flow velocity (>0.6m/s) and 

to maintain clean, unembedded surface area 

(cobbles) to support the following flow-

dependent taxa: 

Baetidae >2sp If Baetidae >2sp is missing in two consecutive surveys or has a single 

individual present in two consecutive surveys. Velocities decrease 

below 0.6m/s for longer than a week, water quality deterioration and 

biotopes become exposed.

Leptophlebiidae If Leptophlebiidae is missing in two consecutive surveys or has a single 

individual present in two consecutive surveys. Velocities decrease 

below 0.3m/s for longer than a week, water quality deterioration and 

SIC become exposed.

Hydropsychidae 2sp If Hydropsychidae >2sp is missing in two consecutive surveys or has a 

single individual present in two consecutive surveys. Velocities 

decrease below 0.6m/s for longer than a week, water quality 

deterioration and biotopes become exposed.

To maintain sufficient quantity and quality of 

inundated vegetation to support the following 

vegetation-dwelling taxon: 

Coenagrionidae If Coenagrionidae is missing in two consecutive surveys or has a single 

individual present in two consecutive surveys. If marginal vegetation 

becomes exposed for longer than a week.

Taxon dominance Ensure that no family dominates the 

macroinvertebrate assemblage.

Any taxon occurring in an abundance of >100 for two consecutive 

surveys.

RQO Numeric

Minimum abundance of an A attained.

Minimum abundance of an A attained.

Minimum abundance of an A attained.

Minimum abundance of an A attained.

Ensure that no family dominates the macroinvertebrate assemblage, 

defined as D (>1000) abundance for more than two consecutive 

surveys.

B
io

ta

Fish

FRAI score ≥42%

<2% of fish population with externally evident disease or other 

anomalies. Parasite infestation to be noted but not used in this 

assessment of anomalies. 

1 listed species present.

Macroinverte-

brates

To ensure the MIRAI score remains within the range of a C category 

(>62 - ≤78%), using the same reference data used in the EWR study 

To ensure that the SASS5 scores and ASPT values occur in the 

following range: SASS5 score: >115; ASPT value: >5.0

Key taxa and abundance

Image source: MS stock

Quality Indicator and sub-indicators
Resource Quality Objectives

Present state 
of water 
quality

No present 
state water 
quality data 
available for 
river reach

Understand 
catchment 

issues/impacts

Consider user 
requirements

Use WQ eco-
specs at 

minimum or 
stricter to meet 

user 
requirements 

or control land-
based activities

Basic Principles (maintain or improve)

• In absence of macro-water quality data (pre-2018)

• Adopt basic principles

23
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Resource Quality Objectives
Water quality: limited DWS data 

Quality Indicator and sub-
indicators EXAMPLE

Resource Quality Objectives

26
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Hennops River

Image source: MS stock

Quality Indicator and sub-indicators
Resource Quality Objectives

Basic Principles (maintain or improve): preferred approach
• Target Water Quality Range (DWS, 1996 Volume 7 – Aquatic Ecosystem Guidelines)

• Updated WRC project, 2024

• Tolerable limits of the system for all specified parameters

• Phased approach  / preferred approach:

• Biological 

• Diatoms (surrogate) 

• Macroinvertebrates (that have a preference for water quality) (independent 
RQOs)

• Any specific/risk-based issues – focused monitoring and ranges

28
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Image source: MS stock

Dams Indicator and sub-indicators
Resource Quality Objectives

• Dam level
• Dam operating rules
• Bathymetry

Quantity

• Clarity / Sechi disc indication
• CyanobacteriaQuality

• Alien aquatic plant species
• In-channel Phragmites sp. / reedsVegetation

Step: Agree RUs, RQOs & 
numerical limits with 

stakeholders

Resource Quality Objectives

Consultation 
with 

stakeholders 
on RUs

Component 
and sub-

components, 
indicators

Draft RQOs 
and 

numerical 
limits

Step: Finalise and Gazette

Publish the class configurations 
and their associated RQOs in the 

Government Gazette 
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GroundTruth is an environmental and engineering consultancy dedicated to co-creating robust 
and innovative solutions for the resilience of people and planet for generations to come.

Thank you

groundtruth.co.za

GroundTruth is an environmental and engineering consultancy dedicated to co-creating robust 
and innovative solutions for the resilience of people and planet for generations to come.

Thank 
you

www.groundtruth.co.za
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