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EXECUTIVE SUMMARY

BACKGROUND

Chapter 3 of the National Water Act, 1998 (NWA) (Act 36 of 1998), deals with the protection of water
resources. Section 12 of the NWA requires the Minister to develop a system to classify water
resources. Inresponse to this, the Water Resource Classification System (WRCS) was gazetted on
17 September 2010 and published in the Government Gazette no. 33541 as Regulation 810. The
WRCS is a step-wise process, whereby water resources are categorised according to specific
classes that represent a management vision of a particular catchment. This vision takes into
account, the current state of the water resource, the ecological, social, and economic aspects that
are dependent on the resource. Once significant water resources have been classified through the
WRCS, Resource Quality Objectives (RQOSs) have to be determined to give effect to the class.

The Chief Directorate: Water Ecosystems Management (CD: WEM) of the Department of Water and
Sanitation (DWS), initiated a study to determine the Water Resource Classes and RQOs for all
significant water resources in the Usutu to Mhlathuze Catchment. The Usutu to Mhlathuze
Catchments are amongst many water-stressed catchments in South Africa. These catchment areas
are important for conservation, and contain a number of protected areas such as natural heritage
sites, cultural and historic sites, as well as other conservation areas that need protection.

STUDY AREA

The study area is the Usutu to Mhlathuze Catchment, which has been divided into six drainage
areas, as well as secondary catchment areas:

W1 catchment (main river: Mhlathuze).

W2 catchment (main river: Umfolozi).

W3 catchment (main river: Mkuze).

W4 catchment (main river: Pongola) - part of this catchment area falls within Eswatini.

WS5 catchment (main river: Usutu) - much of this catchment falls within Eswatini.

W7 catchment (Kosi Bay and Lake Sibaya).

PURPOSE OF THIS REPORT

The purpose of this report is to document the Resource Quality Objectives (RQO) for the
groundwater and wetlands of the Usutu to Mhlathuze Catchment. The results forms part of Task 6:
Determine Resource Quality Objectives (RQO) (narrative and numerical limits) and provide
implementation information).

INTRODUCTION TO RESOURCE QUALITY OBJECTIVES

RQOs are numerical and/or descriptive statements about the biological, chemical and physical
attributes that characterise a resource for the level of protection defined by its Class. The National
Water Resource Strategy (NWRS) stipulates that “Resource Quality Objectives might describe,
among other things, the quantity, pattern and timing of instream flow; water quality; the character
and condition of riparian habitat, and the characteristics and condition of the aquatic biota”.

Operational scenarios, Water Resource Classes and RQOs are inherently linked as operational
scenarios to inform the Water Resource Class, and RQOs define and/or describe the Water
Resource Class as outlined in the figure below.
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Defines

Water
Resource
Class

Operational
Scenario/s

RQOs

Links between RQOs and the Water Resource Class and operational scenarios

GENERAL APPROACH: GROUNDWATER

Groundwater RQOs are developed to maintain the required groundwater contribution (from
groundwater baseflow) to the Ecological Reserve, which is assumed to equal the required
maintenance low flow of rivers, and to protect the Basic Human Needs component of the Reserve.
The objective of the groundwater RQOs is two-fold; 1) to maintain and support the ecological water
requirements of the receiving surface water bodies; 2) to protect groundwater resources for the direct
and indirect users of the groundwater.

The reduction of groundwater baseflow can occur due to abstraction by the interception of
groundwater water flow which would normally discharge into rivers, or by abstraction near rivers,
which creates drawdown and reverses groundwater gradients so that flow in the river is induced into
the aquifer. Therefore, possible RQOs may stipulate the volume of abstraction that would cause an
undesirable reduction in baseflow, or specific distances from a river, or specified distances from the
surface water body where abstraction can take place.

Baseflow can also be impacted by afforestation and Alien Invasive Plants (AIPs), which can increase
evaporation from groundwater if they occur in areas of shallow water table or reduce interflow from
high lying areas. Selected indicators to monitor groundwater can be based on existing monitoring
data at flow gauges during the dry season, on simulated data if available, or extrapolation from other
areas of similar hydrogeological conditions.

The approach used in developing the groundwater RQOs is shown in the Figure below.
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Approach to developing groundwater RQOs

The process followed to develop the RQOs from available data was a five-stage process:

1.

Data on surface and groundwater use and climatic data, together with hydrological parameters
were entered into the Water Resources Simulation Model (referred to as the WRSM Pitman -
Pitman et al., 2006) to quantify surface and groundwater resources and interactions, such as
recharge and baseflow and evapotranspiration from shallow groundwater. The data utilised
was from WR2012 (Water Resources South Africa 2012) and the Eastern Region Recon study
(in progress), and groundwater use was from the Water use Authorization and Registration
Management System (WARMS). The model was run from 1920 - 2021 and calibrated against
DWS flow gauging data, dam volumes, and recharge data such as in the Groundwater
Resource Assessment Phase Il (GRAII) (DWAF, 2006). For groundwater, calibration included
calibrating recharge, aquifer recharge and interflow to fit observed low flows, and baseflow
depletion due to abstraction.

Since the calibrated flows include non-stationary hydrology due to temporal variations in
abstraction and afforestation, they cannot be used to determine mean annual values. The
surface and groundwater abstraction and afforestation were removed and WRSM Pitman was
run under virgin conditions. Data was extracted from the model to determine the water balance
in terms of recharge, aquifer recharge, interflow, groundwater baseflow and
evapotranspiration, both under virgin conditions and with groundwater abstraction at present
day levels.

Present day groundwater use was divided by aquifer recharge to determine the stress index
of the units. Impacts on baseflow were determined from baseflow reduction under present day
abstraction relative to natural baseflow.

The allocable groundwater was determined from the difference between aquifer recharge less
present-day abstraction and the Reserve.
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5. Data from the above steps were utilised to develop qualitative and quantitative RQOs and
estimate reductions in baseflow from further groundwater abstraction.

The following groundwater data were then synthesised for each quaternary catchment in each

Groundwater Resource Unit (GRU) to determine the RQOs:

" Borehole yields.

" Existing groundwater use and stress index (total use/aquifer recharge).

" Recharge and aquifer recharge (which excludes the component of recharge lost as interflow
and not available to groundwater users).

. Natural or virgin groundwater baseflow, interflow and total baseflow from WRSM Pitman.

" The groundwater baseflow that would occur under present day groundwater abstraction and
afforestation and AIPs from WRSM Pitman.

. The mean annual baseflow under present day afforestation, AIPs and groundwater abstraction
from WRSM Pitman.

" Allocable groundwater as defined from aquifer recharge, less the groundwater component of
the Reserve, less current use.

More information regarding the groundwater task can be found in the relevant report for the study,
i.e. the Groundwater Report, Report No. WEM/WMAS3/4/00/CON/CLA/0822 (DWS, 2022a).

Criteria used for Delineating GRUs

The first step in the delineation process was to divide the study area into secondary catchments W1
- W7. Each secondary catchment was then divided into smaller units based on quaternary
catchments. Aspects taken into consideration were:

. Geology.

= Climate.

" Topography and geomorphology.
. Borehole yield.

. Recharge.

" Groundwater quality.
" Groundwater use (and stress).
] Groundwater-surface water interactions.

In total, 49 GRUs were delineated from 139 quaternary catchments, numbered according to their
Tertiary catchment (Figure below). In order to maintain maximum compatibility with surface
Integrated Unit of Analysis (IUAs), the GRUs were delineated using a high-level approach, to fit with
guaternary catchment boundaries.
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Groundwater Resource Units of the Usutu to Mhlathuze Catchment

SETTING NUMERICAL AND NARRATIVE RQOs

The criteria that were concluded to be necessary for setting RQOs in each catchment was baseflow,
guality and allocable groundwater. For the coastal lakes, lake level, direct abstraction, surface water
inflows were criteria used for setting RQOs.

ASSUMPTIONS/RULES WHEN SETTING RQOs

Classification of groundwater status

To calculate the available groundwater resources, the standard DWS methodology (Parsons and
Wentzel, 2007) was adopted to determine the stress index (groundwater use/recharge), and a
present status allocated according to the stress index. A fundamental flaw with this approach is that
the use of recharge to calculate stress on groundwater resources ignores the fact that large part of
recharge never enters the regional aquifers and is discharged as interflow from high lying regions,
following rain events, or from saturated areas. This component of recharge is not available for
abstraction vis boreholes. Consequently, the stress index was calculated as the ratio of groundwater
use to aquifer recharge, ignoring the interflow component not available to boreholes.

Once a stress index was calculated, each quaternary was assigned a groundwater (GW) present
status based on the volume of groundwater abstracted compared to the volume recharged (stress
index). The categories in the table below were used to determine the present status of groundwater.
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Terminology and classes used during the classification process

GW present Water
P GW Present Class Description Stress index Resource
status
Category
A Unmodified, pristine conditions <0.05 Natural
| — Minimally used Low volume GW usage, largely
B natural conditions, no negative 0.05-0.2 Good
impacts apparent
c Moderate vplumes of GW usage, little 02-04 Fair
or no negative impacts apparent
Il — Moderately used — X
High volumes of GW usage, but with
D . L 0.4 -0.65 Poor
little apparent negative impact
Stressed system due to over-
E abstraction of GW or inappropriate 0.65-0.95
] land-use
Il — Heavily used — ,
Critical over-abstraction of GW or
F highly sensitive hydrological >0.95
environment

Abstraction

According to the degree of abstraction relative to the resource, as determined by the stress index,
groundwater use can be described according to the categories in the above table. However, the
impacts of abstraction on baseflow vary not only according to the volume abstracted, but the
proximity of abstraction to the river. Groundwater abstraction can deplete both groundwater storage
and groundwater baseflow in a non-linear fashion depending on the transmissivity and storativity of
the aquifer, the distance from the stream channel and the time since pumping started and the volume
of recharge in that month. Using the methodology utilised in the Sami module of the WRSM Pitman
model (Pitman et al., 2006)), distance and time curves for the impact of groundwater abstraction on
baseflow show the following: For an aquifer with a transmissivity of 10 m’/day and a storativity of
0.01, at a distance of 200 m from a river, over 90% of abstraction would be from groundwater stored
for 100 days without recharge. The remainder of the abstraction would originate as baseflow
depletion. Hence at 200 m the impacts of abstraction on baseflow would be low. At 100 m distance,
50% of abstraction would be from baseflow depletion. This distance, i.e. 100 m from a stream, was
therefore selected as the general distance from which to restrict groundwater abstraction and
streamflow reduction (SFR) activities in the absence of local data and in areas where baseflow
reduction may be an issue.

Baseflow

In GRUs where baseflow reduction is greater than 30%, whether due to afforestation, AlPs or
groundwater abstraction, it is considered necessary to monitor baseflow due to potential impacts on
the ecology. Monitoring baseflow can take the form on monitoring dry season flows at gauging
stations and comparing flows to natural flows utilising flow duration curves, or via simulation of
impacts on low flows by model simulation of changes in land or water use. Where an EWR low flow
has been set, this low flow can be used as a numerical low flow at the nearest downstream gauging
station.

Water level

Setting water levels as an RQO is problematic since water levels vary by borehole location in terms
of topography, pumping rates and aquifer hydraulic parameters. Hence, water level below surface
is a site-specific variable which cannot be stipulated for an entire catchment.

WP 11387 RQO Report: Vol 3 — Groundwater and Wetlands Page xi



Usutu to Mhlathuze Catchment Classification and RQOs

In addition, monitoring water level provides only localised information, and an RQO stating monitor
water levels, for example, “within 50 m of a river to ensure water levels do not drop more than 0.5
m”, requires having a dense network of regularly monitored boreholes within 50 m of a river. This is
unrealistic, so an RQO should avoid only point data being gathered and used. It is therefore not
feasible for monitoring activities at catchment scale. Monitoring baseflow in catchments where
groundwater is linked to rivers provides an integrated response of processes within the entire
catchment, and where gauging weirs exist this data is already being collected. Hence monitoring
flow in dry months is indicative of falling water levels. However, in catchments where groundwater
levels are below stream levels and no baseflow exists, only groundwater levels can provide
information on storage levels in an aquifer.

Monitoring water levels is not necessary where baseflow reduction occurs due to afforestation and
AlIPs in high lying areas, which reduce interflow from high lying areas rather than regional water
levels. Where groundwater is underutilised relative to recharge, dropping water levels are not
expected, hence monitoring is not necessary, except as a record of background water level and its
natural fluctuations, since the risk of a regional drop in water levels is unlikely. Monitoring of water
levels should be prioritised in areas where the stress index is greater than 0.2, especially where
the abstraction has had a significant impact on baseflow.

Where monitoring is necessary, the specific water level is borehole dependent and the critical issue
is whether dry season water levels show a trend of decline over several years rather than an absolute
level. This may occur in one borehole due to localised pumping but may not be applicable to an
entire catchment.

Water quality

Groundwater water quality data are limited for many quaternary catchments, hence it is often not
possible to derive meaningful statistics such as ranges, medians etc. The number of samples falling
into each DWS water quality class is listed as a percentage for a catchment. Water quality classes
are defined by DWS as shown in the following table and are linked to potability of water.

DWS Water Quality classes

Water

quality class Description Drinking health effects
| Class 0 Ideal water quality No effects, suitable for many generations.
Class 1 Good water quality Suitable for lifetime use. Rare instances of sub-clinical
effects.
Marginal water quality, | May be used without health effects by majority of users,
Class 2 water suitable for short-|but may cause effects in some sensitive groups. Some
term use only effects possible after lifetime use.

Poses a risk of chronic health effects, especially in
babies, children and the elderly. May be used for short-
term emergency supply with no alternative supplies
available.

Class 4 BT ERTEICS @G IENWE Severe acute health effects, even with short-term use.

Groundwater quality class was allocated according to the following criteria:
Class I 95% of samples of water quality Class 0 and 1.
Class I 75% of samples of water quality Class 0 — 2.
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Class llI: <75% of samples Class 0 — 2.
Where boreholes of a quality worse than Class Il are present, monitoring is recommended.

RQOs for catchments with no surface groundwater interactions

Due to the relatively high rainfall of the study area and the rugged topography, every catchment
generates both interflow and groundwater baseflow, hence the potential to impact on baseflow via
afforestation, AIPs, SFR activities and groundwater abstraction exists in every quaternary
catchment.

APPROACH FOR DETERMINING RQOs: WETLANDS

Due to the high number of wetlands within the W primary catchment (Usutu to Mhlathuze

Catchment), it is unrealistic to implement and monitor RQOs for each individual wetland. Following

the recommendations and method guidelines by DWS (2016) and more recently by Bredin et al

(2019), specific RQOs were set for priority wetlands of high or very high importance, although these

were constrained by the availability of existing data. The overall, integrated process of determining

RQOs for wetlands is shown in the figure below. Similarly, Bredin et al. (2019) outline a 5-step

process to determine wetland RQOs:

1) Identify potentially significant wetland resources.

2) ldentify, verify, and prioritize wetland resources to inform the delineation of Resource Units.

3) Desktop delineation, Present Ecological State and Importance and Sensitivity of Priority
Wetland Resources to determine the Recommended Ecological Category and to inform the
delineation of Resource Units.

4)  Determine sub-components and indicators; and

5)  Set Resource Quality Objectives, and numerical criteria, and provide implementation
information.

The objective of the wetland component is to specify RQOs for wetlands at both a catchment level
as well as prioritised individual wetland RUs (prioritisation was conducted as part of the RU and IUA
prioritisation, delineation and wetland status quo reporting task, refer to DWS (2022b). Catchment-
level RQOs provide broad level objectives for wetland management within the Water Management
Area (WMA). RQOs for priority individual wetland or wetland complexes are dependent on available
baseline data, and where such data are available, this enables the specification of numeric as well
as narrative RQOs to manage these systems according to the desired ecological condition.

Two levels of RQOs have thus been determined for the wetlands in the Usutu to Mhlathuze

Catchment:

" Catchment-level RQOs: Baseline EcoStatus and Ecological importance and sensitivity data at
the quaternary catchment and sub-quaternary catchment scales were developed for these
RQOs.

" RQOs for high priority individual wetlands or wetland complexes: Developed for very high
priority wetlands with more detail than above.

The following summarises the process for RQO determination (see DWS, 2016 and Bredin et al.,
2019 for more detalil):

1. Collate information on flow and non-flow related impacts
2. Select sub-components and indicators for RQO determination and monitoring
3. Provide narrative RQOs for indicators of High Priority wetlands
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4, Provide numeric RQOs for indicators of high Priority wetlands
5. Provide broad level narrative RQOs for wetlands across the WMA

STEP 6: Determine RQOs (narrative and numerical limits) and provide
implementation information

6.1 RQO SUBCOMPONENTS AND INDICATORS
1. Consolidate all relevant information generated during the process
2. Prioritise sub-components
3. Select indicators for RQOs
4. Select driving variables for water quality

h 4 v h 4
6.2 GROUNDWATER 6.3 RIVERS AND ESTUARIES 6.4 WETLANDS
Per GRU: 1. Provide the flow RQO (EWR) as generated in For high priority wetland groups
1. Identify critical subcomponents (eg. stress and Step 3 for the TEC of High priority RUs 1. Identify and assess flow and non-flow related
use; quality) and select indicators 2. Provide habitat and biota RQOs for the sub- impacts
2. Draft a narrative and/or numerical limits for components for the TEC of High priority RUs 2. Select sub-components for RQO
RQOs 3. Provide water quality RQOs for High priority determination and monitoring
water quality RUs 3. Identify indicators that represent sub-
4. Provide broad (desktop level) flow RQOs (EWR) components
as generated during Step 3 for the TEC of Low 4. Provide water quality RQOs for High priority
and Moderate priority RUs water quality wetlands
5. Provide broad habitat RQOs for the TEC of Low 5. Develop narrative RQQs for indicators
and Moderate priority RUs 6. Develop numerical RQOs in support of

narrative RQOs

v

6.5 IMPLEMENTATION
1. Prepare an implementation report
2. Include recommendations re. monitoring
network (location, frequency, data retrieval <
and synthesis, etc.)
3. Recommend linkages with other institutions
(eg. environmental, local government, etc.)

h 4

4

- RQOs for high priority RUs available for gazetting
- Information for a DWS implementation plan available

Linkages with other institutions (eg.
environmental, local government)

lllustration of the sub-steps for the process of RQO determination (narrative and numerical;
after DWS, 2016)

Catchment level RQOs for wetlands

Baseline information for wetlands at the sub-quaternary catchment scale was generated as part of

the RU and IUA prioritisation, delineation and wetland status quo reporting task (DWS, 2022b), as

well as the determination of Wetland EcoStatus (DWS, 2022c). This included the selection of high
priority wetlands or wetland groups based on ecological, socio-cultural and water resource use
importance. The assessment of PES relied on existing metrics (both of the riparian/wetland metrics:
riparian/wetland zone and zone continuity modification) within the PES/EI/ES database (DWS,
2014a), while the assessment of ecological importance and sensitivity relied on the following actions:

" Identification and rating of biodiversity value and ecological importance. Specific criteria that
define biodiversity value were rated, based on desktop information (e.g. RAMSAR status,
condition including FEPA condition, habitats for rare and endangered species (birds, frogs,
waterbirds), and critical biodiversity areas (EKZNW, 2010, which is an update of the Ferrar &
Lotter, 2007 plan).

" Identification and rating of functional value. Specific criteria that evaluate the functional value
including socio-economic value; hydrological functioning (flow regulation, maintenance of base
flows) and water quality amelioration were rated.

" Identification and rating of sensitivity of each wetland unit using criteria such as size, HGM
type, known sensitive species or habitats, and degree of impact.
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" Rating the risk of degradation: rating the risk to a wetland unit based on land use and water
demand.

Detailed RQOs for high priority wetlands or wetland complexes

There are hundreds of wetlands within the Usutu to Mhlathuze WMA and RQOs cannot be
determined individually for all of them, hence groupings according to SQs (see above), but some are
important enough to warrant more detailed information. These were highlighted as part of the
EcoStatus and EWR determination for wetlands (DWS, 2022c). For each of these, the PES,
Ecological Importance (EI) and Ecological Sensitivity (ES) was validated and updated where
necessary and REC determined. South African National Land Cover (SANLC, 2020), Google Earth
© and WET-Health (Level 1A; MacFarlane et al., 2007) were used to determine the PES of very
high, and at times, high priority wetlands. Where the wetland Hydrogeomorphic (HGM) was not
entirely applicable to WET-Health (e.g. riverine wetlands), PES/EI/ES (DWS, 2014a) metrics for the
riparian/wetland assessments were additionally used as a starting point and were verified for each
sub-quaternary (SQ) / wetland polygon using Google Earth © and SANLC data. The HGM types of
wetlands with High or Very High priority are shown in the following figure. HGM types were taken
from National Freshwater Ecosystem Priority Area (NFEPA) spatial data (Nel et al., 2011). Both the
PES (based on the overall impact score and land use within wetlands) as well as the impact ratings
were used to develop more detailed RQOs for important wetlands. In all cases the delineation of
wetlands was taken from the National Wetland Map version 5 (NWMS5) (van Deventer et al., 2018)
except for the Mkuze floodplain where the NFEPA coverage was used since the NWM5 does not
feature this wetland.
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THE WAY FORWARD

A suggested monitoring programme with specifications to achieve and maintain the RQOs (and
Target Ecological Category - TEC) will be provided and form part of information that will/can input
into an implementation plan.
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TERMINOLOGY AND ACRONYMS

AlPs Alien Invasive Plants
CD: WEM Chief Directorate: Water Ecosystems Management
CGS Council for GeoScience
CPE Chrissiesmeer Protected Environment
DML Drought Minimum Level
DWA Department of Water Affairs
DWAF Department of Water Affairs and Forestry
DWS Department of Water and Sanitation
El Ecological Importance
ES Ecological Sensitivity
EWR Ecological Water Requirement
GA General Authorization
GRAII Groundwater Resource Assessment Phase I
GRU Groundwater Resource Unit
GW Groundwater
HGM Hydrogeomorphic
IBA Important Birding Area
IEI Integrated Environmental Importance
IUA Integrated Unit of Analysis
mamsl| Metres above mean sea level
MAP Mean Annual Precipitation
MAR Mean Annual Runoff
masl Metres above sea level
NBA National Biodiversity Assessment
NFEPA National Freshwater Ecosystem Priority Area
NGA National Groundwater Archive
NSBA National Spatial Biodiversity Assessment
NWA National Water Act
NWM5 National Wetland Map version 5
NWRS-3 National Water Resource Strategy 3
PES Present Ecological State
PES/EIIES Present Ecological State, Ecological Importance and Ecological Sensitivity
PSC Present Status Category
Quat Quaternary catchment
REC Recommended Ecological Category
RQO Resource Quality Objectives
RU Resource Unit
SANBI South African National Biodiversity Institute
SANLC South African National Land Cover
SFR Streamflow Reduction
SQ Sub-quaternary
TEC Target Ecological Category
WARMS Water Allocation Registration Management System
WMA Water Management Area
WRCS Water Resource Classification
WRSM Pitman  Water Resources Simulation Model
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WRUI Water Resource Use Importance

The following Wetland HGM abbreviations are applicable to the Wetland section of the report
CcvB Channeled valley bottoms

DEPR Depressions

FLOOD Floodplains

uvB Unchanneled valley bottoms
EST Estuary
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SPELLING

There are multiple references to the spelling of various Rivers, Lakes, Dams and Estuaries,
depending on the source of information. For the purposes of this report, the following Table presents
the selected spelling of indicated water resources and places.

Selected Spelling for this Study Alternate spellings

Usutu River Usuthu River

Mhlathuze River Mhlatuze, uMhlatuze River

Pongola (river, Town & Pongolapoort Dam) Phongola, Phongolo

Lake Sibaya Lake Sibiya, Lake Sibhayi, Lake Sibhaya
Eswatini eSwatini

Umfolozi River Mfolozi River

Amatigulu River Amatikulu, Matigulu River

Goedertrouw Dam Lake Phobane

Mfuli River Mefule River

aMatigulu/iNyoni Estuary

Sibiya Estuary

Mlalazi Estuary

uMhlathuze /Richards Bay Estuary
iNhlabane Estuary
uMfolozi/uMsunduze Estuary

St Lucia Estuary

uMgobezeleni Estuary

Kosi Estuary

Hluhluwe Game Reserve

iMfolozi Game Reserve

Ithala Game Reserve

Ndumo Game Reserve

Tembe Elephant Reserve
iSimangaliso Wetland Park

Kosi Bay and Coastal Forest Area
uMkhuze Game Reserve

The names adopted in the estuaries report are the official names assigned to the systems in the
‘South African National Ecosystem Classification System’ (and the KwaZulu-Natal Department of
Economic Development and Environmental Affairs) (Dayaram et al., 2021).
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GLOSSARY

Ecological Water
Requirements
(EWR)

Ecosystem
services

EcoClassification

Integrated Unit of
Analysis (IUAS)

Resource Quality
Objectives
(RQOs)

Sub-quaternary
reaches (SQR)

Target Ecological
Category (TEC)

Water Resource
Class

The flow patterns (magnitude, timing and duration) and water quality needed
to maintain a riverine ecosystem in a particular condition. This term is used to
refer to both the quantity and quality components.

The benefits people obtain from ecosystems. These include provisioning
services such as food and water; regulating services such as flood and disease
control; cultural services such as spiritual, recreational, and cultural benefits;
and supporting services such as nutrient cycling that maintain the conditions
for life on Earth.

The term used for the Ecological Classification process - refers to the
determination and categorisation of the Present Ecological State (PES; health
or integrity) of various biophysical attributes of rivers relative the natural or
close to the natural reference condition. The purpose of the EcoClassification
process is to gain insights and understanding into the causes and sources of
the deviation of the PES of biophysical attributes from the reference condition.
This provides the information needed to derive desirable and attainable future
ecological objectives for the river.

An IUA is a homogeneous area that can be managed as an entity. It is the
basic unit of assessment for the Classification of water resources, and is
defined by areas that can be managed together in terms of water resource
operations, quality, socio-economics and ecosystem services.

RQOs are numeric or descriptive goals or objectives that can be monitored for
compliance to the Water Resource Classification, for each part of each water
resource. “The purpose of setting RQOs is to establish clear goals relating to
the quality of the relevant water resources” (NWA, 1998).

A finer subdivision of the quaternary catchments (the catchment areas of
tributaries of main stem rivers in quaternary catchments), to a sub-quaternary
reach or quinary level.

This is the ecological category toward which a water resource will be managed
once the Classification process has been completed and the Reserve has been
finalised. The draft TECs are therefore related to the draft Classes and selected
scenario.

The Water Resource Class (hereafter referred to as Class) defines three
management classes, Class |, Il, and lll, based on extent of use and alteration
of ecological condition from the predevelopment condition.
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1 INTRODUCTION

11 BACKGROUND

Chapter 3 of the National Water Act, 1998 (NWA) (Act 36 of 1998), deals with the protection of water
resources. Section 12 of the NWA requires the Minister to develop a system to classify water
resources. Inresponse to this, the Water Resource Classification System (WRCS) was gazetted on
17 September 2010 and published in Government Gazette 33541 as Regulation 810. The WRCS
is a stepwise process whereby water resources are categorised according to specific classes that
represent a management vision of a particular catchment. This vision takes into account the current
state of the water resource, the ecological, social and economic aspects that are dependent on the
resource. Once significant water resources have been classified following the WRCS, Resource
Quiality Objectives (RQOs) must be determined to give effect to the class. The implementation of
the WRCS therefore assesses the costs and benefits associated with utilisation versus protection of
a water resource. Section 13 of the NWA requires that Water Resource Classes and RQOs be
determined for all significant water resources.

Thus, the Chief Directorate: Water Ecosystems Management (CD: WEM) of the Department of Water
and Sanitation (DWS) initiated a study for determining the Water Resource Classes and RQOs for
all significant water resources in the Usutu to Mhlathuze Catchment. The Usutu to Mhlathuze
Catchments are amongst many water-stressed catchments in South Africa. These catchment areas
are important for conservation and contain a number of protected areas, natural heritage sites,
cultural and historic sites as well as other conservation areas that need protection. There are five
RAMSAR?! sites within the catchment, which includes the world heritage site and St Lucia. The
others are Sibaya, Kosi Bay, Ndumo Game Reserve and Turtle Beaches.

1.2 STUDY AREA

The study area is the Usutu to Mhlathuze Catchment that has been divided into six drainage areas
and secondary catchment areas as follows (refer to the locality map provided as Figure 1.1):

. W1 catchment (main river: Mhlathuze).

. W2 catchment (main river: Umfolozi).

" W3 catchment (main river: Mkuze).

" W4 catchment (main river: Pongola) - part of this catchment area falls within Eswatini.

. WS5 catchment (main river: Usutu) - much of this catchment falls within Eswatini.

. W7 catchment (Kosi Bay estuary and Lake Sibaya).

Note that all assessments within Eswatini are excluded apart from the hydrological modelling
required to assess any downstream rivers in South Africa that either run through Eswatini or originate

(source) in Eswatini.

River Ecological Water Requirements (EWR) sites are shown on Figure 1.1.

1 A Ramsar site is a wetland site designated to be of international importance under the Ramsar Convention,
also known as "The Convention on Wetlands", an intergovernmental environmental treaty established in 1971
by UNESCO in the Iranian city of Ramsar, which came into force in 1975.

WP 11387 RQO Report: Vol 3 — Groundwater and Wetlands Page 1-1
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1.3 PURPOSE OF THIS REPORT

The purpose of this report is to document the Resource Quality Objectives (RQO) for the
groundwater and wetlands of the Usutu to Mhlathuze Catchment. The results forms part of Task 6:
Determine Resource Quality Objectives (RQO) (narrative and numerical limits) and provide
implementation information) (Figure 1.2).

1. Delineate RUs and IUAs 2. Prioritise RUs and select
and describe the status quo study sites

s N
|—P 3. Quantify BHN and EWR  |&¢—

v ~ Scenario based

4. ldentify and evaluate ESTUARY EWR

) Lo determination
scenarios within IWRM
\_ )

v

5. Determine Water Resource Classes (based on
catchment configuration for the identified scenarios)

v

6. Determine RQOs (narrative and numerical limits) and
provide implementation information

4
7. Prepare Legal notice for
Gazetting

Figure 1.2  Project Plan for the Usutu-Mhlathuze Classification study

14 INTRODUCTION TO RESOURCE QUALITY OBJECTIVES

RQOs are numerical and/or descriptive statements about the biological, chemical and physical
attributes that characterise a resource for the level of protection defined by its Class. The National
Water Resource Strategy 3 (NWRS-3) stipulates that “Resource Quality Objectives might describe,
among other things, the quantity, pattern and timing of instream flow; water quality; the character
and condition of riparian habitat, and the characteristics and condition of the aquatic biota”.

15 OPERATIONAL SCENARIOS, WATER RESOURCE CLASS AND RQOs

Operational scenarios, Water Resource Classes and RQOs are inherently linked as operational
scenarios to inform the Water Resource Class, and RQOs define and/or describe the Water
Resource Class (Figure 1.3).

WP 11387 RQO Report: Vol 3 — Groundwater and Wetlands Page 1-3
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Water
Resource
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Operational
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Figure 1.3  Links between RQOs and the Water Resource Class and operational scenarios

1.6 REPORT OUTLINE

The report outline is as follows:

" Chapter 1 provides general background information on the study area and the Project Plan.

" Chapter 2 outlines the approach to determining the groundwater RQOSs.

. Chapter 3 presents the RQOs for groundwater per secondary catchment and the component
quaternary catchments.

" Chapter 4 outlines the approach to determining the wetland RQOs.

" Chapter 5 summarises the desktop wetland results as background to the wetland RQOs.

. Chapter 6 presents the RQOs for wetlands per secondary catchment.

. Chapter 7 lists the references used in the report.

WP 11387 RQO Report: Vol 3 — Groundwater and Wetlands Page 1-4
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2 APPROACH FOR DETERMINING RQOs FOR GROUNDWATER

2.1 GENERAL APPROACH

Groundwater RQOs are developed to maintain the required groundwater contribution (from
groundwater baseflow) to the Ecological Reserve, which is assumed to equal the required
maintenance low flow of rivers, and to protect the Basic Human Needs component of the Reserve.
The relevance of the groundwater RQOs to protect groundwater is two-fold; 1) to maintain and
support the ecological requirements of the receiving surface water bodies; 2) to protect groundwater
resources for the direct and indirect users of the groundwater.

The reduction of groundwater baseflow can occur due to abstraction by the interception of
groundwater water flow which would normally discharge into rivers, or by abstraction near rivers,
which creates drawdown and reverses groundwater gradients so that flow in the river is induced into
the aquifer. Therefore, possible RQOs may stipulate the volume of abstraction that would cause an
undesirable reduction in baseflow, or specific distances from a river, or specified distances from the
surface water body where abstraction can take place.

Baseflow can also be impacted by afforestation and Alien Invasive Plants (AIPs), which can increase
evaporation from groundwater if they occur in areas of shallow water table or reduce interflow from
high lying areas. Selected indicators to monitor groundwater can be based on existing monitoring
data at flow gauges during the dry season, on simulated data if available, or extrapolation from other
areas of similar hydrogeological conditions.

211 Available Data

The following literature sources and databases were accessed for groundwater information (Table
2.1).

Table 2.1 Literature sources and databases accessed during this study

Type of data Data Source
Catchment delineation Quaternary catchment WR2012
boundaries
Wetland location National Freshwater Ecosystem Priority Area
Groundwater discharge zones S (NFEPA) Atlas 2011
Perennial rivers .
DWS rivers
Population Population and water source Statistics SA (referred to as Stats SA)
Climatic data Rainfall and evaporation WR2012
Geology Lithology and structures Council for Geoscience (CGS) geological
maps
Soils Soil maps WR2012
WRSM Pitman modelling
Flow data Groundwater Resource Assessment Phase Il
Hydrology Baseflow (GRA Il - DWAF, 2006)
WRSM/Pitman modelling DWS Eastern Recon
Study in progress
Harvest potential GRA Il (DWAF, 2006)
Exploitation potential Modified GRA Il (DWAF, 2006)
Recharge GRA Il (DWAF, 2006)
Geohydrology WRSM/Pitman modelling DWS Eastern Recon
Study in progress
Hydrochemistry ZQM (National Groundwater Quality
Monitoring Network) and WMS database,
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Type of data Data Source
Water levels HYDSTRA, National Groundwater Archive
Borehole yields (NGA)
NGA
Registered groundwater use WARMS (Water Allocation Registration
Groundwater use Municipal water use Management System)
Schedule 1 water use Stats SA
Livestock water use GRA Il (DWAF, 2006)
Ecological Water Requirements |EWR data

21.2 Methodology

The approach used in developing the groundwater RQOs is shown in Figure 2.1.

Irrigation use :
Stress index

>

2 Impact on
baseflow

Domestic use

Other uses

Recharge

MNatural + Present
Input data baseflow

Calibration vs
Recharge data
Gauging weirs N 4

EWR requirement

i

Groundwater guality

\

Develop RQO

Figure 2.1  Approach to developing groundwater RQOs

The process followed to develop the RQOs from available data was a five-stage process:

1. Data on surface and groundwater use and climatic data, together with hydrological parameters
were entered into the Water Resources Simulation Model (referred to as the WRSM Pitman -
Pitman et al., 2006) to quantify surface and groundwater resources and interactions, such as
recharge and baseflow and evapotranspiration from shallow groundwater. The data utilised
was from WR2012 (Water Resources South Africa 2012) and the Eastern Region
Reconciliation study (in progress), and groundwater use was from the Water use Authorization
and Registration Management System (WARMS). The model was run from 1920 - 2021 and
calibrated against DWS flow gauging data, dam volumes, and recharge data such as in the
Groundwater Resource Assessment Phase Il (GRAI) (DWAF, 2006). For groundwater,
calibration included calibrating recharge, aquifer recharge and interflow to fit observed low

flows, and baseflow depletion due to abstraction.
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2.

Since the calibrated flows include non-stationary hydrology due to temporal variations in
abstraction and afforestation, they cannot be used to determine mean annual values. The
surface and groundwater abstraction and afforestation were removed and WRSM Pitman was
run under virgin conditions. Data was extracted from the model to determine the water balance
in terms of recharge, aquifer recharge, interflow, groundwater baseflow and
evapotranspiration, both under virgin conditions and with groundwater abstraction at present
day levels.

Present day groundwater use was divided by aquifer recharge to determine the stress index
of the units. Impacts on baseflow were determined from baseflow reduction under present day
abstraction relative to natural baseflow.

The allocable groundwater was determined from the difference between aquifer recharge less
present-day abstraction and the Reserve.

Data from the above steps were utilised to develop qualitative and quantitative RQOs and
estimate reductions in baseflow from further groundwater abstraction.

The following groundwater data were then synthesised for each quaternary catchment in each
Groundwater Resource Unit (GRU) to determine the RQOs:

Borehole yields.

Existing groundwater use and stress index (total use/aquifer recharge).

Recharge and aquifer recharge (which excludes the component of recharge lost as interflow
and not available to groundwater users).

Natural or virgin groundwater baseflow, interflow and total baseflow from WRSM Pitman.

The groundwater baseflow that would occur under present day groundwater abstraction and
afforestation and AIPs from WRSM Pitman.

The mean annual baseflow under present day afforestation, AIPs and groundwater abstraction
from WRSM Pitman.

Allocable groundwater as defined from aquifer recharge, less the groundwater component of
the Reserve, less current use.

More information regarding the groundwater task can be found in the relevant report for the study,
i.e. the Groundwater Report, Report No. WEM/WMAS3/4/00/CON/CLA/0822 (DWS, 2022a).

213

Criteria used for Delineating GRUs

The first step in the delineation process was to divide the study area into secondary catchments W1
- W7. Each secondary catchment was then divided into smaller units based on quaternary
catchments. Aspects taken into consideration were:

Geology.

Climate.

Topography and geomorphology.
Borehole yield.

Recharge.

Groundwater quality.

Groundwater use (and stress).
Groundwater-surface water interactions.

In total, 49 GRUs were delineated from 139 quaternary catchments, numbered according to their
Tertiary catchment (Figure 2.2). In order to maintain maximum compatibility with surface Integrated
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Unit of Analysis (IUAs), the GRUs were delineated using a high-level approach, to fit with quaternary
catchment boundaries.
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Figure 2.2  Groundwater Resource Units of the Usutu to Mhlathuze Catchment

2.2 SETTING NUMERICAL AND NARRATIVE RQOs

Table 2.2 is a summary table of the GRUs and the criteria that were concluded to be necessary for
setting RQOs in each catchment.

Table 2.2 Summary of criteria used to set the groundwater RQOs

GRU Quaternaries Catchment Baseflow | Quality GrOLljg\(lj(\e/\I/ater gr?)ltljcr)ﬁj?/\?;?er
W11-01 |W11A-B . X X X
Matigulu
W11-02 |W1lC X X X
W12-01 |W12A and C |Upper Mhlathuze and Mfule X X X
W12-02 |W12B Mhlathuze X X X
W12-03 |W12D and G |Mhlathuze X X X
W12-04 |W12E and H Mhtatuzana and Nseleni X X X
W12-05 |W12F and J Coastal sand X X X
W13-01 |W13A-B Mlalazi X X X
W21-01 (W21A Upper White Mfolozi X X X
W21-02 |W21B-F White Mfolozi X X X
Ww21-03 |W21G-J White Mfolozi X X X
W21-04 |W21K-L White Mfolozi X X X
W22-01 [W22A-D Black Mfolozi X X X
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GRU Quaternaries Catchment Baseflow Quality GrOI]lg\SI(\a/\I/ater gét?}%%\%fer
W22-02 |W22E Sikwebezi X X X
W22-03 |W22F and H Sikwebezi and Black Mfolozi X X X
W22-04 |W22G and J-K |[Mona and Black Mfolozi X X X
W22-05 |W22L Black Mfolozi X X X
Ww23-01 |W23A-B Mfolozi X X X
W23-02 |W23C-D Msunduzi and Mfolozi X X X
Ww31-01 |W31A-D Mkuze X X X
W31-02 |W31lE-G Mkuze X X X
W31-03 |W31H and K Mkuze and Msunduzi X X X
W31-04 |(W31JandL Mkuze and Msunduzi X X X
W32-01 W32A-B and H |Hluhluwe, coastal sand X X X
W32-02 |W32C and F-G |Nyalazi, Hluhluwe, Mzinene X X X
W32-03 |W32D-E Hluhluwe X X X
W41-01  (W41A Upper Bivane X X X
W41-02 |W41B-C Bivane X X X
W41-03 W41D-F Bivane X X X
W42-01 |W42A-C Phongolo X X X
W42-02 |\W42D-F Phongolo X X X
W42-03 m;g-ﬁnd Bivane, Phongolo X X X
W43-01 W43A-C Ngwavuma X X X
W44-01 vaji,li_?;nd Ngwavuma, Phongolo X X X
W44-02 VWVjig_aEnd Ngwavuma, Phongolo X X X
W45-01 VWngi_aBnd Ngwavuma, Phongolo X X X
W51-01 |W51A-B Assegai X X X
W51-02 (W51C-D Assegai X X X
W51-03 W51E-F Mhkondvo, Ndlozane X X X
W52-01 |W52A Hllelo X X X
W52-02 |W52B-D Hlelo X X X
W53-01 |W53A-D Ngwempisi X X X
W53-02 |W53E Ngwempisi X X X
W54-01 (W54A-B Usuthu X X X
W54-02 W54C-D Bonnie Brook, Usuthu X X X
W55-01 |W55A-B Mpuluzi X X X
W55-02  (W55C-D Mpuluzi X X X
W56-01 |W56A-B Lusushwana X X X
W70-01 |W70A Coastal sand X X X
I(;okzztal W70, W10 Lake level, direct abstraction, surface water inflows
2.3 PRIORITY LEVELS

The Water Resource Use Importance (WRUI) (DWS, 2022b) was assessed by assigning a
gualitative score to each resource unit for two variables that represented the status groundwater.
These variables are the importance of groundwater use in the Resource Unit, and the significance
of the groundwater contribution to baseflow. The variables and the associated characteristics
associated with a score ranging from zero to four are presented, with 4 indicating high priority.
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Table 2.3 provides an indication of the scores assigned to groundwater based on groundwater use
relative to aquifer recharge and the importance of groundwater baseflow, which can be impacted by
abstraction, to the total baseflow component.

Table 2.3 Groundwater scoring

Groundwater contribution
to baseflow/lakes score

1

Resource Unit Groundwater Use Score Secondary

W11-1
W11-2
W11-3
Ww12-1
W12-2
wl2-3
W12-4
W12-5
W12-6
W12-7
W12-8
W12-9
W12-10
W13-1
W13-2
W21-1
W21-2
W21-3
W21-4
W21-5
W21-6
W21-7
W21-8
W22-1
W22-2
W22-3
W22-4
W22-5
W23-1
W23-2
W23-3
W31-1
W31-2
W31-3
W31-4
W31-5
W31-6
W32-1
W32-2
W32-3
W32-4
W32-5
W32-6
W33-7
W41-1

o

w1

w2

W3

o|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lr|o|lo|o|o|o|o|o|o|r|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
olvV|w|lw|[NIMINAM |wlw|w|lw|kr|[kr|INdRE[INIMdN(RPR|R[RP|IRP|IRP|R|IP|R|IRP|R|[R|O|lOo|MB|R|IRP|R|IPR[R|R|R|R|O|FR

w4
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Groundwater contribution
to baseflow/lakes score

0

Resource Unit Groundwater Use Score Secondary

W41-2
W42-3
Ww42-1
W42-2
W42-4
W42-5
W43-1
W44-1
W45-1
W51-1
W51-2
W51-3
W51-4
W52-1
W53-1
W53-2
W53-3
W54-1
W54-2
W55-1
W55-2
W57-1
W70-1
W70-2
W70-3

o

oO|0O|0O|0O|O|R,|O|O|O|O|O|O|O|O

o
o

W5

W7

Ald(d|w|(R|R|[P|IRP|RP|RPR[P|IP|[RP|P|RP|IP|lW|IMV|w|R|O|Rr|O|O

o|O|Oo|lo|0O|O|O|O|O

2.4 ASSUMPTIONS/RULES WHEN SETTING RQOs

241 Classification of groundwater status

To calculate the available groundwater resources, the standard DWS methodology (Parsons and
Wentzel, 2007) was adopted to determine the stress index (groundwater use/recharge), and a
present status allocated according to the stress index. A fundamental flaw with this approach is that
the use of recharge to calculate stress on groundwater resources ignores the fact that large part of
recharge never enters the regional aquifers and is discharged as interflow from high lying regions,
following rain events, or from saturated areas. This component of recharge is not available for
abstraction vis boreholes. Consequently, the stress index was calculated as the ratio of groundwater
use to aquifer recharge, ignoring the interflow component not available to boreholes.

Once a stress index was calculated, each quaternary was assigned a groundwater (GW) present
status based on the volume of groundwater abstracted compared to the volume recharged (stress
index). The categories in Table 2.4 were used to determine the present status of groundwater.
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Table 2.4 Terminology and classes used during the classification process
GW present Water
P GW Present Class Description Stress index Resource
status
Category
A Unmodified, pristine conditions <0.05 Natural
| — Minimally used Low volume GW usage, largely
B natural conditions, no negative 0.05-0.2 Good
impacts apparent
c Moderate vplumes of GW usage, little 02-04 Fair
or no negative impacts apparent
Il — Moderately used — -
High volumes of GW usage, but with
D . L 0.4-0.65 Poor
little apparent negative impact
Stressed system due to over-
E abstraction of GW or inappropriate 0.65-0.95
] land-use
Il — Heavily used — ,
Critical over-abstraction of GW or
F highly sensitive hydrological >0.95
environment
24.2 Abstraction

According to the degree of abstraction relative to the resource, as determined by the stress index,
groundwater use can be described according to the categories in Table 2.4. However, the impacts
of abstraction on baseflow vary not only according to the volume abstracted, but the proximity of
abstraction to the river. Groundwater abstraction can deplete both groundwater storage and
groundwater baseflow in a non-linear fashion depending on the transmissivity and storativity of the
aquifer, the distance from the stream channel and the time since pumping started and the volume of
recharge in that month. Using the methodology utilised in the Sami module of the WRSM Pitman
model (Pitman et al., 2006)), distance and time curves for the impact of groundwater abstraction on
baseflow show the following: For an aquifer with a transmissivity of 10 m’/day and a storativity of
0.01, at a distance of 200 m from a river, over 90% of abstraction would be from groundwater stored
for 100 days without recharge. The remainder of the abstraction would originate as baseflow
depletion. Hence at 200 m the impacts of abstraction on baseflow would be low. At 100 m distance,
50% of abstraction would be from baseflow depletion. This distance, i.e. 100 m from a stream, was
therefore selected as the general distance from which to restrict groundwater abstraction and
streamflow reduction (SFR) activities in the absence of local data and in areas where baseflow
reduction may be an issue.

243 Baseflow

In GRUs where baseflow reduction is greater than 30%, whether due to afforestation, AlPs or
groundwater abstraction, it is considered necessary to monitor baseflow due to potential impacts on
the ecology. Monitoring baseflow can take the form on monitoring dry season flows at gauging
stations and comparing flows to natural flows utilising flow duration curves, or via simulation of
impacts on low flows by model simulation of changes in land or water use. Where an EWR low flow
has been set, this low flow can be used as a numerical low flow at the nearest downstream gauging
station.
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2.4.4 \Water level

Setting water levels as an RQO is problematic since water levels vary by borehole location in terms
of topography, pumping rates and aquifer hydraulic parameters. Hence, water level below surface
is a site-specific variable which cannot be stipulated for an entire catchment.

In addition, monitoring water level provides only localised information, and an RQO stating monitor
water levels, for example, “within 50 m of a river to ensure water levels do not drop more than 0.5
m”, requires having a dense network of regularly monitored boreholes within 50 m of a river. This is
unrealistic, so an RQO should avoid only point data being gathered and used. It is therefore not
feasible for monitoring activities at catchment scale. Monitoring baseflow in catchments where
groundwater is linked to rivers provides an integrated response of processes within the entire
catchment, and where gauging weirs exist this data is already being collected. Hence monitoring
flow in dry months is indicative of falling water levels. However, in catchments where groundwater
levels are below stream levels and no baseflow exists, only groundwater levels can provide
information on storage levels in an aquifer.

Monitoring water levels is not necessary where baseflow reduction occurs due to afforestation and
AlIPs in high lying areas, which reduce interflow from high lying areas rather than regional water
levels. Where groundwater is underutilised relative to recharge, dropping water levels are not
expected, hence monitoring is not necessary, except as a record of background water level and its
natural fluctuations, since the risk of a regional drop in water levels is unlikely. Monitoring of water
levels should be prioritised in areas where the stress index is greater than 0.2, especially where
the abstraction has had a significant impact on baseflow.

Where monitoring is necessary, the specific water level is borehole dependent and the critical issue
is whether dry season water levels show a trend of decline over several years rather than an absolute
level. This may occur in one borehole due to localised pumping but may not be applicable to an
entire catchment.

245 Water quality

Groundwater water quality data is limited for many quaternary catchments; hence it is often not
possible to derive meaningful statistics such as ranges, medians etc. The number of samples falling
into each DWS water quality class is listed as a percentage for a catchment. Water quality classes
are defined by DWS as shown in Table 2.5 and are linked to potability of water.
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Table 2.5 DWS Water Quality classes

“'?’a‘e’ Description Drinking health effects
quality class
Class 0 Ideal water quality No effects, suitable for many generations.
Class 1 Suitable for lifetime use. Rare instances of sub-clinical
effects.
Marginal water quality, | May be used without health effects by majority of users,
Class 2 water suitable for short-|but may cause effects in some sensitive groups. Some

term use only effects possible after lifetime use.

Poses a risk of chronic health effects, especially in
babies, children and the elderly. May be used for short-
term emergency supply with no alternative supplies
available.

Class 3

Class 4 B Ele o WERATEIC H IEIWE Severe acute health effects, even with short-term use.

Groundwater quality class was allocated according to the following criteria:

Class I: 95% of samples of water quality Class 0 and 1.
Class Il 75% of samples of water quality Class 0 — 2.
Class Il <75% of samples Class 0 — 2.

Where boreholes of a quality worse than Class Il are present, monitoring is recommended.

246 RQOs for catchments with no surface groundwater interactions

Due to the relatively high rainfall of the study area and the rugged topography, every catchment
generates both interflow and groundwater baseflow, hence the potential to impact on baseflow via
afforestation, AIPs, SFR activities and groundwater abstraction exists in every quaternary
catchment.
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3 GROUNDWATER: RESOURCE QUALITY OBJECTIVES

RQOs are presented per secondary catchment and the component quaternary catchments. The
information presented in this Section is a summary of the detailed RQOs for groundwater that are
included in Appendix B.

3.1 W1 - (MAIN RIVER: MHLATHUZE)

3.1.1 Hydrogeology

The coastal margin of the catchment is underlain by sediments of the Maputaland Group (Figure
3.1). Cretaceous rocks of the Zululand Group only outcrop near Richards Bay. Letaba Basalts and
other Karoo Supergroup rocks are found to the west and on the northwest watershed, where
Pietermaritzburg shale outcrops. Dwyka tillite covers large areas at the margins of Ecca Group
outcrops. A large part of the central part of the catchment is underlain by Natal Group sandstone.
Natal Metamorphic Province rocks hisect the Karoo basin in the south and cover significant tracts of
the southern margin. Intrusive granite gneiss underly large portions of the part of the basin and
separate the coastal sands from the Karoo basin in the northeast.
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Figure 3.1  Geology of the W1 catchment

The catchments are described in Table 3.1.
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Table 3.1 W1 catchment characteristics

MAP? Elevation ' :
GRU | Quat (mm/a) (m) Aquifer types Groundwater Region

W11A 1061
W11-01 100 - 800

W11B 1052 Kwazulu Coastal Foreland
W11-02({W11C 1103 0 - 100 |Fractured, fractured and weathered
W12-01|W12A 876 1000 - 1400
W12-02|\W12B 932 600 - 1000 North-eastern Middleveld
W12-01|\w12C 848 400 - 1000 |Fractured
W12-03|W12D 848 100 - 600

Fractured, fractured and weathered Southern Lebombo
W12-04|W12E 1041 100 - 400
W12-05|W12F 1285 0 - 100 |Fractured and weathered, intergranular|Northern Zululand Coastal Plain
W12-03{W12G 835 200 - 400 |Fractured, fractured and weathered
- Southern Lebombo

W12-04({W12H 1039 50 - 200 [Fractured and weathered, intergranular
W12-05(W12J 1280 0-50 |Intergranular Northern Zululand Coastal Plain

W13A 1135 100 - 600 |Fractured, fractured and weathered
W13-01 Kwazulu Coastal Foreland

W13B 1293 0-100 [Fractured and weathered

1 Mean Annual Precipitation in millimetres per annum.

The borehole yield characteristics are shown in Table 3.2. Yields are relatively high, making
localised overexploitation possible.

Table 3.2 Borehole yields in W1

Quat Average (I/s) Median (I/s) % > 0.5 1/s % >2l/s % >51/s
W11A 1.30 0.70 67.3 18.7 3.3
W11B 1.70 1.40 92 36.1 0
Ww1i1cC 1.66 1.26 81.6 32.7 0.9
W12A 1.64 0.99 70 24.5 6.7
W12B 1.18 0.90 62.7 18.6 0
W1i2C 1.88 0.76 79 26.4 4.6
W12D 0.89 0.49 49.5 10.2 1.9
W12E 1.17 0.86 71.8 16.3 0
W12F 2.20 0.87 71.5 13.8 9
W12G 0.78 0.46 48.4 6.9 1.1
W12H 0.94 0.68 64 10.7 0
W12J 5.72 1.63 83.4 44.5 21.9
W13A 1.75 1.06 73.5 22.5 4.1
W13B 1.77 1.28 72.5 40.5 0

3.1.2 Groundwater use and resources

Groundwater use in all the Quaternary catchments in W1 is minimal. The stress index (use/aquifer
recharge) is low and groundwater resources are under-utilised. Although recharge is high, the
proportion reaching the regional aquifer ranges from 15 - 70%, except in the coastal catchments of
WI12F and J. Recharge not generating aquifer recharge generates baseflow via interflow or lost to
evapotranspiration (Table 3.3).
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Table 3.3 Groundwater use and resources in W1

Area Recharge Aquifer Exploita.tion Harvest Use Stress )
Quat (km?) (Mm¥/a) Rechgrge Poter;tlal Poter;tlal (Mm¥/a) Index PSC
(Mm?3/a) (Mm?3/a) (Mm?3/a)

W11A 445.15 43.65 12.80 3.12 34.40 0.269 0.021 A
W11B 126.82 12.27 3.73 1.28 5.30 0.061 0.016 A
w1iC 383.02 40.52 10.68 3.82 8.60 0.232 0.022 A
W12A 623.31 35.08 18.91 4.64 21.29 0.158 0.008 A
W12B 656.33 42.43 18.81 4.96 34.38/ 0.122 0.006 A
w12C 570.07 32.70 17.82 4.22 10.52 0.102 0.006 A
W12D 568.94 29.36 13.32 3.77 27.30 0.092 0.007 A
W12E 248.59 21.38 6.71 1.95 7.02 0.043 0.006 A
W12F 387.31 82.04 45.38 20.70 84.99 0.419 0.009 A
W12G 326.36 18.99 10.01 3.19 4.33 0.064 0.006 A
W12H 484.57 44.68 13.02 15.46 37.23 0.365 0.028 A
W12J 332.85 71.07 42.57 25.19 117.31 0.093 0.002 A
W13A 275.84 30.77 6.47 2.04 12.16 0.216 0.033 A
W13B 222.76 32.26 4.75 3.30 10.42 0.046 0.010 A

1 Present Status Category

3.1.3  Water quality

Groundwater quality is highly variable and can range from Class 0 to 4. Elevated fluoride and salinity
can exist (Table 3.4 to 3.6).

Table 3.4 Borehole water Electrical Conductivity. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W11A 56 11 3 0 0 |
W11B 1 0 1 4 0 1
W11C 5 7 5 3 0 1
W12A 5 0 0 0 0 I
W12B 17 3 1 0 0 I
wi12C 31 6 1 2 0 1
W12D 28 7 9 7 1 1
W12E 1 2 1 2 2 1
W12F 13 4 1 0 1 1
W12G 2 11 14 7 12 1
W12H 12 29 15 2 1 1
Ww12J 6 0 0 0 0 I
W13A 14 7 3 0 0 1l
W13B 12 4 0 0 0 |

Table 3.5 Borehole water nitrates. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
WI11A 60 7 2 1 0 |
W11B 6 0 0 0 0 I
W11C 18 1 1 0 0 1
W12A 5 0 0 0 0 |
W12B 21 0 0 0 0 |
W1i2C 39 1 0 0 0 |
W12D 48 2 1 1 0 |
W12E 7 0 0 1 0 1
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Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W12F 18 1 0 0 0 |
W12G 38 4 2 1 1 Il
W12H 42 9 7 1 0 Il
wW12J 6 0 0 0 0 I
W13A 21 2 1 0 0 |
W13B 12 1 3 0 0 |
Table 3.6 Borehole water Fluoride. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W11A 51 10 8 1 0 Il
W11B 5 1 0 0 0 |
W11C 18 1 0 1 0 Il
W12A 4 0 0 0 0 |
W12B 17 0 1 3 0 Il
w12C 35 3 2 0 0 Il
W12D 34 9 6 1 2 Il
W12E 5 1 0 2 0 1]
W12F 17 0 0 2 0 Il
W12G 22 8 8 5 3 1]
W12H 54 3 2 0 0 |
w12J 6 0 0 0 0 I
W13A 14 5 1 4 0 Il
W13B 12 1 2 0 1 Il
3.1.4 Groundwater contribution to baseflow

Groundwater abstraction has a minimal impact on groundwater baseflow because groundwater is a
small component of baseflow (<37%). Only 10 - 37% of baseflow is from the regional aquifer; the
remainder originating as interflow (Table 3.7). No significant baseflow reduction occurs.

Table 3.7 Groundwater contribution to baseflow in W1
Quat Baseflow GW baseflow GW EWR GW % of Reserve Gr?lllr?g;gt;(l)
(Mm?®/a) (Mm?®/a) (Mm?3/a) Baseflow (Mm?3/a) (Mm?¥a)

W11A 39.28 8.53 6.35 21.73 6.61 1.44
W11B 10.96 2.44 1.81 22.22 1.93 0.43
W11C 37.24 7.26 5.47 19.50 5.80 0.91
W12A 25.18 9.05 10.08 35.93 10.25 1.88
Ww12B 33.18 9.60 10.34 28.95 10.62 1.49
wi12C 23.24 8.53 6.47 36.70 6.66 4.82
W12D 24.83 8.70 5.19 35.02 5.45 3.11
WI12E 18.45 3.76 2.52 20.38 2.68 1.64
W12F 50.48 13.92 9.76 27.57 9.83 19.25
W12G 13.79 4.92 3.43 35.67 3.51 2.93
W12H 35.82 7.34 5.32 20.48 5.43 2.67
W12J 40.30 11.95 8.27 29.66 8.36 19.22
W13A 28.22 3.95 2.54 13.99 2.74 1.26
W13B 30.47 3.03 2.52 9.93 2.64 0.40

Note 1: calculated as (0.65 x aquifer recharge) — use — Reserve (some figures found in Table 3.3)
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3.1.5 Critical characteristics for setting RQOs

Groundwater use is minimal. The moderate borehole yields make localised over-abstraction
possible, but is unlikely to have a regional scale impact. The groundwater component of baseflow
is low, hence the potential of groundwater abstraction to impact on baseflow is limited. Baseflow is
largely derived by interflow, which can be significantly impacted by SFR activities.

Elevated nitrates and fluorides in some localities can be associated with the removal of vegetation
and rock type.

The numerical RQO is based on aquifer recharge, the Reserve and existing lawful use. RQOs are
listed in Table 3.8.

Table 3.8 Groundwater RQOs for W1
Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Water quallity.to stay Xngcrael;?:mmg
W11A within the limits of Water roundwater is
Quality Class I. % 44 Mm3/a
Many boreholes have The remainin
natural elevated salinity, Allocable 9
W11B so water quality needs roundwater is
to be tested for g 43 Mm%/a
domestic boreholes. ) )
Many boreholes have
natural elevated salinity |The remaining
W11C and nitrates, so water Allocable
quality needs to be groundwater is
tested for domestic 0.91 Mm¥/a.
boreholes.
. The remaining
V\(atfer qual_lty'to stay Allocable
WI12A |p existing users to Local monitoring v(\gllthllr)t thCeI |ImItIS of Water groundwater is
; fati uali ass I.
C?lmpli( e ﬁxﬁulng Due to the low  |of wellfields and Y 1.88 Mm®/a.
ﬁ]cﬁﬁgi:]oné,(;*eanudes' groundwater use, |background Water quality to sta The remaining
9 monitoring not a |monitoring should |, ,:¢: quaity Y Allocable
W12B |Schedule 1, and hiah briofity f onitoring should |yithin the limits of Water dwater i
individual licence 19" Prionty Tor e implemented.  |Quality Class |. grouncowater is
conditions. Allocations RQO compliance W level 1.49 Mm?/a.
f ers is t purposes until aterlevels Many boreholes have .
or new u_ss_rs Iﬁ 0 numerical RQO is|should not exhibit | == & 2 20 - salinity The remaining
wi12cC re”malrg)lwn i, de t reached. long term so water quality needs Allocable =~
allocable groundwater o groundwater is
volume. declining trends. |to be tested for .82 Mm3/a

domestic boreholes.

Many boreholes have
natural elevated salinity,

The remaining
Allocable

domestic boreholes.

Ww12D so water quality needs .
groundwater is
to be tested for 3
. 3.11 Mm?/a.
domestic boreholes.
Many boreholes have
natural elevated salinity, |The remaining
fluoride and nitrates, so |Allocable
W12E . .
water quality needs to  |groundwater is
be tested for domestic |1.64 Mm?3/a.
boreholes.
Many boreholes have .
... |The remaining
natural elevated salinity,
) Allocable
W12F so water quality needs d .
to be tested for groundwater is
19.25 Mm3/a.
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Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Many boreholes have
natural elevated salinity, |The remaining
fluoride and nitrates, so |Allocable
W12G . .
water quality needs to  |groundwater is
be tested for domestic |2.93 Mm?3/a.
boreholes.
Many boreholes have
natural elevated salinity |The remaining
and nitrates, so water Allocable
W12H . .
quality needs to be groundwater is
tested for domestic 2.67 Mm?3/a.
boreholes.
Water quality to stay Aﬂzgarsl?alnlng
W12J within the limits of Water d .
Quality Class | groundwater is
: 19.22 Mm3/a.
Water quality to stay Xngcrael;?:mmg
W13A within the limits of Water d .
Quality Class Il groundwater is
' 1.26 Mm?¥/a.
Water quality to stay Xngcr:gll:mmg
W13B within the limits of Water .
Quality Class | groundwater is
) 0.40 Mm?3/a.

Note allocable = 65% of aquifer recharge — Reserve.
* General Authorization

3.2

3.21

Hydrogeology

W2 - (MAIN RIVER: UMFOLOZI)

The coastal margin is covered by Maputaland sediments (Figure 3.2). These are bounded to the
west by Letaba basalts. Further west are Triassic age mudstones and sandstones of the upper
Karoo. To the west and on the western watershed, Permian age Ecca group rocks outcrop. Much
of the central part of the basin is underlain by Dwyka tillite. Natal Group sandstone outcrops on the
south-central margin.
granites and volcanics of the Nsuze Group.

The remainder of the central part of the catchment consists of intrusive
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Figure 3.2

The catchments are described in Table 3.9.

Geology of the W2 catchment

-28.00

-28.25

| -28.50

Table 3.9 W2 Catchment characteristics
GRU Quat (nl\:lrﬁlpa) Elezlr;lglon Aquifer types Groundwater Region
W21-01 W21A 879 1100 - 1400 |Fractured and weathered |Northwestern Middleveld
W21B 814 1100 - 1500 |Fractured and weathered |Northeastern Middleveld
w21cC 726 1100 - 1400 |Fractured and weathered |[Northeastern Middleveld
Ww21-02 |W21D 721 1100 - 1400 |Fractured and weathered |[Northeastern Middleveld
W21E 730 1000 - 1500 |Fractured and weathered |[Northeastern Middleveld
W21F 708 900 - 1100 |Fractured and weathered |Northeastern Middleveld
W21G 730 800 - 1400 |Fractured and weathered |[Northeastern Middleveld
W21-03 W21H 780 600 - 1400 |Fractured and weathered |Northeastern Middleveld
Ww21J 805 600 - 1300 |Fractured and weathered |Northeastern Middleveld
W21-04 W21K 758 200 - 1000 |Fractured and weathered |Northeastern Middleveld
W21L 733 100 - 600 Fractured and weathered |Northeastern Middleveld
W22A 913 600 - 1400 |Fractured and weathered |[Northeastern Middleveld
W22-01 W22B 816 600 - 1200 |Fractured and weathered |[Northeastern Middleveld
w22C 878 500 - 1100 |Fractured and weathered |[Northeastern Middleveld
wW22D 779 600 - 1100 |Fractured and weathered |Northeastern Middleveld
W22-02 W22E 1055 500 - 1200 |Fractured and weathered |[Northeastern Middleveld
W22-03 W22F 803 400 - 900 Fractured and weathered |Northeastern Middleveld
W22-04 |W22G 774 400 - 900 Fractured and weathered |[Southern Lebombo
W22-03 |W22H 741 300 - 1000 |Fractured and weathered |Northeastern Middleveld
W22-04 W22J 722 200 - 700 Fractured and weathered |[Southern Lebombo
W22K 753 200 - 700 Fractured and weathered |[Southern Lebombo
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GRU Quat (r'r\:IQZ) Elezln?;mn Aquifer types Groundwater Region
W22-05 W22L 732 100 - 300 Fractured and weathered |Southern Lebombo
W23A 833 100 - 300 Fractured and weathered |Southern Lebombo
wa23-01 Ww23B 920 50 - 300 Fractured and weathered |Southern Lebombo
Ww23C 1136 0-100 Intergranular sl(;rit:ern Zululand Coastal
W23-02
W23D 1039 0-100 Intergranular sl(;rit:ern Zululand Coastal

The borehole yield characteristics are shown in Table 3.10. Yields are relatively high, making

localised overexploitation possible.

Table 3.10 Borehole yields in W2

Quat Average (I/s) Median (I/s) % >0.51/s % >2lls % >51/s
W21A 1.21 0.71 72.5 22.8 0
W21B 2.34 1.30 84.9 25.8 6.1
W21C 1.50 1.01 70.9 21.6 4
W21D 1.85 0.85 64.3 25.8 10
W21E 3.07 0.62 57.8 19.2 5.7
W21F 1.23 0.81 72.6 7.9 35
W21G 1.41 0.84 77.8 30.1 0.3
W21H 1.58 0.77 69.8 18.8 5.9
w21J 1.29 0.94 69.1 17.7 0
W21K 4.97 1.97 79.3 49.1 30.2
W21L 3.30 1.50 81.3 45.7 11.8
W22A 1.38 1.50 58.7 30 0
W22B 0.92 0.67 57.7 13 0
w22C 1.86 0.88 71.8 23.1 6.7
W22D 0.34 0.44 0 0 0
W22E 1.02 0.50 53.9 15.4 0
W22F 0.68 0.50 50 4.1 0
W22G 5.02 2.15 72 51.2 17.2
W22H 1.45 0.88 60 23.4 4.3
W22 1.51 0.67 61.6 23.9 3.9
W22K 1.48 0.52 50.6 20.9 4.7
W22L 2.64 2.64 0 71 0
W23A 2.32 0.39 43.8 18.6 9.2
W23B 2.45 0.71 60 20 8.2
W23C 1.14 1.13 78.9 9.2 0
W23D 1.34 1.09 86.8 17.6 0
3.2.2 Groundwater use and resources

Groundwater use in all the Quaternary catchments in W2 is minimal. The stress index (use/aquifer
recharge) is low and groundwater resources are under-utilised. Although recharge is high, the
proportion reaching the regional aquifer ranges from 20 - 40%, except in the coastal catchments of
W23, where it rises to 60 - 96%. Recharge not generating aquifer recharge generates baseflow via

interflow or lost to evapotranspiration (Table 3.11).
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Table 3.11 Groundwater use and resources in W2

Aquifer |Exploitation GR.A”. Harvest
Quat Are? ReChgrge recharge | Potential Epr0|ta.t|on Potential Usse S PSC
(km?) (Mm3/a) (Mm¥/a) (Mm3/a) Poter;tlal (Mm?3/a) (Mm3/a) | Index
(Mm?/a)
W21A 340.14 25.97 6.18 1.63 6.89 5.72 0.073 0.012 A
w21B 580.39 19.71 8.21 3.79 8.55 9.03 0.186 0.023 A
w21C 369.64 18.85 4.96 1.60 3.54 5.93 0.067 0.014 A
W21D 468.70 23.65 6.22 2.01 5.07 8.57 0.136 0.022 A
W21E 415.98 20.67 5.44 1.65 4.45 7.54 0.620 0.114 B
W21F 242.75 11.31 2.98 1.10 2.50 4.87 0.044 0.015 A
W21G 562.85 22.16 6.65 2.32 7.38 13.53 0.225 0.034 A
W21H 432.82 18.59 5.58 1.69 6.01 10.65 0.065 0.012 A
Ww21J 530.05 25.34 7.60 1.98 7.25 18.92 0.085 0.011 A
W21K 797.46 34.40 10.32 4.17 8.14 43.71 0.097 0.009 A
W21L 532.82 25.43 9.25 3.83 6.56 11.75 0.077 0.008 A
W22A 238.71 15.81 5.69 0.62 4.10 3.89 0.041 0.007 A
w22B 331.69 18.60 6.69 1.04 3.60 4.55 0.056 0.008 A
w22C 185.61 11.61 4.18 0.56 3.13 2.69 0.033 0.008 A
W22D 197.48 10.27 3.69 0.70 2.43 2.69 0.030 0.008 A
W22E 385.42 30.60 11.02 0.72 9.10 5.78 0.073 0.007 A
W22F 312.04 17.05 6.14 1.15 3.25 4.71 0.056 0.009 A
W22G 249.36 12.03 4.01 1.68 2.20 3.39 0.077 0.019 A
W22H 306.12 13.80 4.60 1.82 3.28 4.17 0.577 0.126 B
w223 604.95 26.11 8.71 4.01 4.53 8.23 0.120 0.014 A
W22K 475.54 21.92 7.31 3.35 4.24 6.47 1.321 0.181 B
W22L 279.30 13.01 4.73 2.04 2.71 3.80 0.066 0.014 A
W23A 413.72 24.97 15.37 4.33 5.36 5.54 0.541 0.035 A
W23B 192.79 13.72 8.44 4.42 3.89 13.87 0.393 0.047 A
W23C 312.69 71.29 68.84 31.52 15.70 103.71 0.221 0.003 A
W23D 247.88 51.54 49.76 22.80 9.21 42.07 0.566 0.011 A

3.2.3 Water quality

Groundwater quality is highly variable and can range from Class 0 to 4. Elevated fluoride and salinity
can exist (Table 3.12 to 3.14).

Table 3.12 Borehole water Electrical Conductivity. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W21A 8 0 0 0 0 |
W21B 2 0 0 0 0 |
w21cC 3 0 0 0 0 I
W21D 7 3 0 0 0 |
W21E 6 0 0 0 0 I
W21F 1 1 0 0 0 |
W21G 6 0 0 0 0 |
W21H 6 1 0 0 0 |
Ww21J 5 2 0 0 0 |
W21K 1 5 3 0 0 Il
W21L 2 2 8 4 7 11
Ww22B 2 0 0 0 0 |
w22C 1 0 0 0 0 I
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Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W22D 1 0 0 0 0 |
W22E 2 1 0 0 0 |
W22F 4 2 2 0 1 I
W22G 2 0 1 0 0 I
W22H 2 1 1 0 0 I
w22J 2 0 1 0 0 I
W22K 3 2 1 1 1 I
w22L 0 0 1 0 0 I
W23A 1 7 14 12 10 I
W23B 0 13 25 3 1 I
w23C 6 0 2 0 1 I
W23D 8 3 1 1 I
Table 3.13 Borehole water nitrates. Number of boreholes per class

Quaternary

Class 0

Class 1

Class 2

Class 3

Class 4

Classification
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0

0
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Table 3.14

Borehole water Fluoride. Number of boreholes per class

Quaternary

Class 0

Class 1

Class 2

Class 3

Class 4

Classification
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0

0
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Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W21J 5 0 1 0 0 Il
W21K 4 1 3 1 0 1
W21L 10 7 4 2 0 1
w22B 1 0 0 1 0 1
w22C 0 0 0 0 1 1]
W22D 1 0 0 0 0 I
W22E 3 0 0 0 0 I
W22F 4 3 0 2 0 1
W22G 3 0 0 0 0 |
W22H 4 0 0 0 0 |
W22J 3 0 0 0 0 I
W22K 6 1 1 0 0 Il
W22L 1 0 0 0 0 I
W23A 29 8 3 3 1 1]
W23B 38 3 1 0 0 I
Ww23C 9 0 0 0 0 I
W23D 13 0 0 0 0 I

3.2.4 Groundwater contribution to baseflow

Groundwater abstraction has a minimal impact on groundwater baseflow because groundwater is a
small component of baseflow (<45%). Only 0 - 45% of baseflow is from the regional aquifer; the
remainder originating as interflow (Table 3.15). No significant baseflow reduction occurs.

Table 3.15 Groundwater contribution to baseflow in W2

Quat Baseflow GW baseflow GW EWR GW % of Reserve Gé)lb?lfj?/t);?er
3 3 3 3
(Mm?3/a) (Mm?3/a) (Mm?3/a) Baseflow (Mm?/a) @ (Mm3/a)
W21A 24.48 2.31 1.24 9.44 1.31 2.64
W21B 13.37 1.42 0.70 10.62 0.81 4.34
Ww21C 17.13 2.31 0.61 13.49 0.69 2.47
W21D 21.47 2.82 0.75 13.13 0.87 3.04
W21E 18.76 2.18 0.64 11.62 0.82 2.10
W21F 10.24 1.62 0.56 15.82 0.64 1.26
W21G 19.82 3.04 1.33 15.34 1.58 2.52
W21H 16.69 1.65 0.87 9.89 1.08 2.48
W21J 22.99 1.19 0.66 5.18 0.91 3.95
W21K 26.97 0.1 0.06 0.37 0.42 6.19
W21L 19.99 1.02 0.56 5.10 0.72 5.22
W22A 15.25 0.64 0.27 4.20 0.31 3.34
W22B 17.42 2.25 0.61 12.92 0.71 3.58
w22C 11.09 1.27 0.48 11.45 0.52 2.16
W22D 9.54 1.99 0.54 20.86 0.64 1.73
W22E 30.52 1.17 0.56 3.83 0.72 6.37
W22F 15.88 2.03 0.54 12.78 0.76 3.17
W22G 9.30 0.34 0.22 3.66 0.52 2.01
W22H 10.86 1.12 0.69 10.31 0.87 1.54
W22J 19.84 0.03 0.02 0.15 0.48 5.06
W22K 16.81 0.04 0.03 0.24 0.54 2.89
W22L 9.91 0.35 0.21 3.53 0.29 2.72
W23A 18.41 3.81 2.38 20.70 2.61 6.84
W23B 10.85 2.6 1.95 23.96 2.00 3.09
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Quat Baseflow GW baseflow GW EWR GW % of Reserve ch‘)lle?lcda\l/\l/);?er
3 3 3 3
(Mm?3/a) (Mm?3/a) (Mm?3/a) Baseflow (Mm?/a) @ (Mm¥/a)
Ww23C 24.86 7.47 5.04 30.05 5.16 39.36
W23D 13.13 5.93 4.15 45.16 4.36 27.42

Note 1: calculated as (0.65 x aquifer recharge) — use — Reserve (some figures found in Table 3.11)

3.2.5 Critical characteristics for setting RQOs

Groundwater use is minimal. The moderate borehole yields make localised over-abstraction
possible, but is unlikely to have a regional scale impact. The groundwater component of baseflow
is low, hence the potential of groundwater abstraction to impact on baseflow is limited. Baseflow is
largely derived by interflow, which can be significantly impacted by SFR activities.

Elevated nitrates and fluorides in some localities can be associated with the removal of vegetation
and rock type.

The numerical RQO is based on aquifer recharge, the Reserve and existing lawful use. RQOs are
listed in Table 3.16.

Table 3.16  Groundwater RQOs for W2
Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO

Water quality to stay Xngcrael;?:mmg

W21A within the limits of groundwater is
Water Quality Class |. 5 64 Mm3/a.
Water quality to stay Xngcraegll:mlng

W21B within the limits of groundwater is
Water Quality Class I. 4.34 Mm®/a.
Some boreholes have
natural elevated The remaining
fluoride, so water Allocable

walc quality needs to be groundwater is

Local tested for domestic 2.47 Mm?¥/a.

Ww21D

W21E

W21F

W21G

W21H

All existing users to
comply with existing
allocation schedules,
including GA and
Schedule 1, and
individual licence
conditions. Allocations
for new users is to
remain within the
allocable groundwater
volume.

Due to the low
groundwater
use, monitoring
not a high
priority for RQO
compliance
purposes until
numerical RQO
is reached.

monitoring of
wellfields and
background
monitoring
should be
implemented.
Water levels
should not
exhibit long
term declining
trends.

boreholes.

Some boreholes have
natural elevated
fluoride, so water
quality needs to be
tested for domestic
boreholes.

The remaining
Allocable
groundwater is
3.04 Mm¥/a.

Some boreholes have
natural elevated

The remaining

fluoride, so water Allocable
quality needs to be groundwater is
tested for domestic 2.1 Mm¥/a.
boreholes.
Water quality to stay The remaining
o Y Allocable
within the limits of groundwater is
Water Quality Class 1. 1.26 Mm3/a.
Water quality to stay The remaining
S 7 Allocable
within the limits of groundwater is
Water Quality Class I. 5 59 Mm?/a.
Some boreholes have |The remaining
natural elevated Allocable
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Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
fluoride, so water groundwater is
quality needs to be 2.48 Mm?¥/a.
tested for domestic
boreholes.
Many boreholes have
natural elevated fluoride [The remaining
W21J and nitrates, so water |Allocable
quality needs to be groundwater is
tested for domestic 3.95 Mm?/a.
boreholes.
Many boreholes have
natural elevated salinity [The remaining
W21K and fluoride, so water |Allocable
quality needs to be groundwater is
tested for domestic 6.19 Mm?3/a.
boreholes.
Many boreholes have
natural elevated salinity |The remaining
W21L and fluoride, so water |Allocable
quality needs to be groundwater is
tested for domestic 5.22 Mm?3/a.
boreholes.
Water quality to stay Xngcr:gll:mmg
W22A within the limits of roundwater is
Water Quality Class I. g 34 Mm3/a
Some boreholes have
natural elevated The remaining
W22B fluoride, so water Allocable
quality needs to be groundwater is
tested for domestic 3.58 Mm?/a.
boreholes.
Some boreholes have
natural elevated The remaining
fluoride, so water Allocable
wazac quality needs to be groundwater is
tested for domestic 2.16 Mm?3/a.
boreholes.
Water quality to stay Xngcr:tr)?:mmg
W22D within the limits of roundwater is
Water Quality Class I. % 73 Mm?/a
Water quality to stay Xllﬂlgcraetr)rll:mmg
W22E within the limits of roundwater is
Water Quality Class I. g 37 Mm?/a
Many boreholes have
natural elevated salinity, |The remaining
W22F fluoride and nitrates, so |Allocable
water quality needs to  |groundwater is
be tested for domestic |3.17 Mm?/a.
boreholes.
Many boreholes have The remainin
natural elevated salinity, 9
) Allocable
W22G so water quality needs roundwater is
to be tested for g 3
; 2.01Mm?3/a.
domestic boreholes.
Many boreholes have The remainin
natural elevated salinity, 9
. Allocable
W22H so water quality needs groundwater is
to be tested for 1.54 Mm?3/a.

domestic boreholes.
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Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Many boreholes have -
.~ |The remaining
natural elevated salinity, Allocable
w223 so water quality needs .
groundwater is
to be tested for 506 Mm?/a
domestic boreholes. ) )
Many boreholes have
natural elevated salinity [The remaining
W22K and fluoride, so water |Allocable
quality needs to be groundwater is
tested for domestic 2.89 Mm?¥/a.
boreholes.
Many boreholes have -
.~ |The remaining
natural elevated salinity, Allocable
W22L so water quality needs .
groundwater is
to be tested for 3
; 2.72 Mm?3/a.
domestic boreholes.
Many boreholes have
natural elevated salinity,|The remaining
W23A fluoride and nitrates, so |Allocable
water quality needs to  |groundwater is
be tested for domestic |6.84 Mm®/a.
boreholes.
Many boreholes have The remainin
natural elevated salinity Allocable 9
W23B and, so water quality .
groundwater is
needs to be tested for 3
) 3.09 Mm?3/a.
domestic boreholes
Many boreholes have
natural elevated salinity |The remaining
W23C and nitrates, so water |Allocable
quality needs to be groundwater is
tested for domestic 39.36 Mm?¥/a.
boreholes.
Many boreholes have
natural elevated salinity [The remaining
W23D and nitrates, so water |Allocable
quality needs to be groundwater is
tested for domestic 27.42 Mm3/a.

boreholes.

Note allocable = 65% of aquifer recharge — Reserve.

3.3

3.3.1

Hydrogeology

W3 - (MAIN RIVER: MKUZE)

The coastal margin is underlain by Maputaland sediments, bounded to the west by Zululand Group
rocks then Jurassic Basalt and Rhyolite (Figure 3.3). The western watershed and the central part
of the Basin are underlain by Ecca Group rocks. Large tracts of the basin are also covered by Dwyka

tillites or intrusive granites.
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Geology of the W3 Catchment

The catchments are described in Table 3.17.

Table 3.17 W3 Catchment characteristics
MAP Elevation . .
GRU Quat (mm/a) (m) Aquifer types Groundwater Region
W31A 805 1100 - 1600 |Fractured and weathered Northeastern Middleveld
Ww31B 796 700 - 1400 |Fractured and weathered Intergranular, fractured
and weathered
W31-01
W31C 895 | 600 - 1300 |Fractured and weathered Intergranular, fractured
and weathered
W31D 787 700 - 1300 |Fractured and weathered Intergranular, fractured
and weathered
W31E 713 500 - 800 |Fractured and weathered Intergranular, fractured
and weathered
W31-02 W31F 692 300 - 900 |Fractured and weathered Southern Lebombo
W31G 643 300 - 700 |Fractured and weathered Southern Lebombo
W31-03 |W31H 651 200 - 600 |Fractured and weathered Southern Lebombo
W31-04 |W31J 650 50 - 600 (Intergranular, fractured and weathered Ellc;iwem Zululand Coastal
W31-03 |W31K 645 200 - 600 |Fractured and weathered Southern Lebombo
W31-04 |W31L 662 50 - 400 (Intergranular, fractured and weathered l;l&riwern Zululand Coastal
W32A 700 50 - 100 |Intergranular l;ll(‘);irern Zululand Coastal
Ws2-01 Northern Zululand C |
W32B 901 0-50 |Intergranular Pgitn ern Zululand Coasta
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GRU Quat (nl\n/lrﬁg) Elezln?;mn Aquifer types Groundwater Region
W32-02 |W32C 686 50 - 500 [Fractured and weathered Southern Lebombo
W32D 773 250 - 600 |Fractured and weathered Southern Lebombo
Ws2-03 W32E 769 100 - 600 |Fractured and weathered Southern Lebombo
W32-02 W32F 783 20 - 300 (Intergranular, fractured and weathered Southern Lebombo
W32G 846 50 - 300 |[Intergranular, fractured and weathered Southern Lebombo
W32-01 |W32H 958 0-50 [Intergranular 'F\,'gitr?em Zululand Coastal

The borehole yield characteristics are shown in Table 3.18. Yields are relatively high, making
localised overexploitation possible.

Table 3.18 Borehole yields in W3

Quat Average (I/s) Median (I/s) % >0.51/s % > 21/s % >5I/s
W31A 1.10 0.72 70.2 20.7 0
W31B 2.16 1.25 67.6 39 11.8
w31C 2.99 2.99 0 0 0
W31D 1.69 1.11 79.1 38.5 0
W31E 4.79 1.60 79.3 14.3 12.8
W31F 0.79 0.50 48.4 5.4 0
W31G 1.05 0.82 59.9 13.3 0.7
W31H 1.56 0.61 58.6 19 7.7
W31J 1.89 1.29 76 44.1 4
W31K 1.39 0.61 58.7 17.7 2.7
W31L 1.05 0.62 58.9 11.4 0
W32A

W32B 1.70 0.94 81 26.9 4.2
W32C 1.86 0.73 64.8 10.1 1.8
W32D 0.98 0.55 60 11.2 0
W32E 0.94 0.28 31.6 12.7 0
W32F 1.14 0.78 79 15.8 0
W32G 1.87 0.83 70.3 24.7 9.2
W32H 1.39 0.75 66.7 6.7 4.2

3.3.2 Groundwater use and resources

Groundwater use in all the Quaternary catchments in W3 is minimal. The stress index (use/aquifer
recharge) is low and groundwater resources are under-utilised. Although recharge is high, the
proportion reaching the regional aquifer ranges from 30 - 50%, except in the coastal catchments of
W31H-L, and 32A-C and F-H, where it rises to 70 - 97%. Recharge not generating aquifer recharge
generates baseflow via interflow or lost to evapotranspiration (Table 3.19).

Table 3.19 Groundwater use and resources in W3

Aquifer Exploitation GR.A“. Harvest
Area | Recharge . Exploitation : Use Stress
Quat 2 3 recharge Potential . Potential 3 PSC
(km?) | (Mm3/a) 3 3 Potential 3 (Mm?3/a) Index
(Mm?3/a) (Mm?3/a) 3 (Mm?/a)
(Mm?3/a)
W31A | 369.72 17.59 5.86 1.21 5.41 5.92 0.066 0.011 A
W31B | 304.28 14.19 4.73 0.85 3.85 4.21 0.054 0.011 A
W31C | 171.56 9.56 3.19 0.44 2.90 2.33 0.065 0.020 A
W31D | 294.57 13.49 4.50 0.91 3.57 4.00 0.048 0.011 A
W31E | 334.19 7.83 3.91 1.09 2.98 4.14 0.048 0.012 A
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Aquifer Exploitation GR.A”. Harvest
Quat Are? ReChgrge recharge Potential Epr0|ta.t|on Potential Us:? SlESS PSC
(km2) | (Mm?3/a) (Mm3/a) (Mm3/a) Poter;tlal (Mm3/a) (Mm3/a) Index
(Mm?3/a)
W31F | 583.35 12.89 6.44 3.52 5.65 7.93 0.147 0.023 A
W31G | 519.77 11.42 6.52 4.17 5.45 6.90 0.176 0.027 A
W31H | 322.59 5.30 3.79 2.63 3.21 4.62 0.060 0.016 A
W31J | 552.60 19.71 18.40 9.95 4.65 60.48 0.116 0.006 A
W31K | 855.31 13.66 9.76 7.46 8.98 11.35 0.258 0.026 A
W31L |321.38 12.38 11.55 12.33 3.11 19.25 0.058 0.005 A
W32A | 417.40 44.80 43.20 28.30 7.88 80.69 0.096 0.002 A
W32B | 934.44 | 148.95 143.81 91.98 42.39 234.12 0.206 0.001 A
W32C | 728.23 30.65 25.54 25.39 8.76 27.64 0.127 0.005 A
W32D | 267.22 7.47 4.08 2.42 3.51 3.63 0.115 0.028 A
W32E | 455.92 12.63 6.89 4.61 6.68 6.11 0.090 0.013 A
W32F | 187.34 9.78 8.15 10.07 3.46 10.68 0.052 0.006 A
W32G | 647.50 37.04 30.87 25.64 13.15 25.39 0.220 0.007 A
W32H |1276.01| 230.48 222.54 109.80 40.97 252.66 0.648 0.003 A

3.3.3  Water quality

Groundwater quality is highly variable and can range from Class 0 to 4. Elevated fluoride and salinity
can exist (Table 3.20 to 3.22).

Table 3.20 Borehole water electrical conductivity. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W31A 5 2 1 0 0 Il
W31B |
W31D |
W31E Il
W31F 11
W31G Il
W31H Il
W31J 11
W31K 11
W31L 11
W32A 11
W32B 11
Ww32C 11
W32D 11
W32E 11
W32F 11
W32G 11
W32H 11
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Table 3.21 Borehole water nitrates. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W31A 8 0 0 0 0 |
W31B 5 0 0 0 0 |
W31D 2 1 0 0 0 |
W31E 5 0 0 0 0 |
W31F 11 0 0 0 1 11
W31G 1 0 0 0 0 |
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Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W31H 6 0 1 1 1 11
W31J 14 1 0 0 0 |
W31K 10 1 2 0 0 Il
W31L 10 1 0 0 0 |
W32A 5 0 0 1 0 11
W32B 9 0 0 0 0 |
w32C 6 3 4 1 2 11
W32D 17 0 0 0 0 |
W32E 8 0 1 0 0 Il
W32F 6 5 2 2 0 11
W32G 21 4 4 2 0 11
W32H 19 1 2 0 0 Il

Table 3.22 Borehole water Fluoride. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W31A 7 1 0 0 0 |
W31B 4 0 0 0 0 I
W31D 3 0 0 0 0 I
WS31E 2 0 2 1 0 1
W31F 7 2 1 1 1 1
W31G 0 0 1 0 0 Il
W31H 7 1 0 1 0 1
W31J 4 1 2 7 1 1
W31K 12 1 0 0 0 |
W31L 5 1 1 0 1
W32A 4 2 0 0 0 I
W32B 9 0 0 0 0 I
W32C 16 0 0 0 0 I
W32D 13 0 1 1 2 1
W32E 6 1 0 2 0 1
W32F 14 0 1 0 0 I
W32G 26 3 1 0 0 |
W32H 20 0 0 1 0 |

3.3.4 Groundwater contribution to baseflow

Groundwater abstraction has a minimal impact on groundwater baseflow because groundwater is a
small component of baseflow (<40%), except in the coastal catchments, where it is over 70%. The
remainder of baseflow originates as interflow (Table 3.23). No significant baseflow reduction occurs
from groundwater abstraction.

Table 3.23 Groundwater contribution to baseflow in W3

Quat Baseflow GW baseflow GW EWR GW % of Reserve G;Ac\)llljc;ﬁj&\l/?;?er
3 3 3 3
(Mm?/a) (Mm?/a) (Mm?/a) Baseflow (Mm?3/a) @ (Mm?a)
W31A 16.45 1.92 0.96 11.67 1.03 2.72
W31B 13.16 1.04 0.51 7.90 0.57 2.45
W31C 9.19 0.45 0.28 4,90 0.31 1.69
W31D 12.61 2.49 1.29 19.75 1.37 1.51
W31E 6.83 2.46 1.47 36.02 1.58 0.91
W31F 8.39 1.78 1.26 21.22 1.73 2.31
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Quat Baseflow GW baseflow GW EWR GW % of Reserve ch‘)lle?lcda\l/\l/);?er
3 3 3 3
(Mm?3/a) (Mm?3/a) (Mm?3/a) Baseflow (Mm?/a) @ (Mm¥/a)

W31G 7.28 2.33 2.00 32.01 2.35 1.71
W31H 1.73 0.14 0.17 8.09 0.34 2.07
W31J 7.2 5.42 3.36 75.28 3.59 8.26
W31K 4.9 0.88 0.68 17.96 1.33 4.75
W31L 4.42 3.25 2.08 73.53 2.22 5.23
W32A 7.33 491 1.21 66.98 1.31 26.68
W32B 28.31 22.38 8.07 79.05 8.25 85.02
Ww32C 6.09 0.77 0.63 12.64 0.81 15.66
W32D 3.67 0 0.00 0.00 0.17 2.37
W32E 5.88 0.07 0.06 1.19 0.20 4.19
W32F 2.73 1.05 0.82 38.46 0.93 4.32
W32G 9.1 1.62 1.68 17.80 2.20 17.65
W32H 57.03 29.32 10.55 51.41 11.23 132.78

Note 1: calculated as (0.65 x aquifer recharge) — use — Reserve (some figures found in Table 3.19)

3.3.5 Critical characteristics for setting RQOs

Groundwater use is minimal. The moderate borehole yields make localised over-abstraction
possible, but is unlikely to have a regional scale impact. The groundwater component of baseflow
is low, hence the potential of groundwater abstraction to impact on baseflow is limited. Baseflow is
largely derived by interflow, which can be significantly impacted by SFR activities.

Elevated nitrates and fluorides in some localities can be associated with the removal of vegetation
and rock type.

The numerical RQO is based on aquifer recharge, the Reserve and existing lawful use. RQOs are
listed in Table 3.24.

Table 3.24  Groundwater RQOs for W3
Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Water quality to stay Xngcraetr)ﬁ]:mmg
W31A within the limits of groundwater is
Water Quality Class II. 572 Mm?/a.
Water quality to stay Xllﬂlgcraetr)rll:mmg
W31B All existing users to Loca_l . within the I|_m|ts of groundwater is
- L monitoring of  |Water Quality Class I. 3
comply with existing Due to the low wellfields and 2.45 Mm?/a.
glloca_tion schedules, groundwqter_ background _ The remaining
including GA and use, monitoring itor Water quality to stay Allocable
w31C Schedule 1. and not a high monitoring within the limits of .
i - < should be . groundwater is
individual licence priority for RQO |} Water Quality Class |I. 3
i : . implemented. 1.69 Mm?3/a.
conditions. Allocations |compliance Water levels —
for new users is to purposes until Water quality to stay The remaining
e . should not o ) Allocable
W31D remain within the numerical RQO exhibit long within the limits of groundwater s
allocable groundwater |is reached. term declining Water Quality Class I. 151 Mm3/a.
volume.
trends. The remainin
Water quality to stay Allocable 9
W31E within the limits of groundwater is
Water Quality Class II. 0.91 Mm?/a.
W31F Many boreholes have |The remaining
natural elevated salinity, |Allocable
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" Groundwater narrative RQO Groundwater
Qua Abstraction Baseflow Water Level Water Quality numerical RQO
fluoride and nitrates, so |groundwater is
water quality needs to  |2.31 Mm?®/a.
be tested for domestic
boreholes.
Water quality to stay Zﬂgcraetrﬁ:mlng
W31G within the Ii_mits of groundwater is
Water Quality Class II. 1.71 Mm3/a.
Many boreholes have
natural elevated salinity, [The remaining
W31H fluoride and nitrates, so |Allocable
water quality needs to  |groundwater is
be tested for domestic |2.07 Mm?3/a.
boreholes.
Many boreholes have
natural elevated salinity,|The remaining
W3LJ fluoride and nitrates, so |Allocable
water quality needs to  |groundwater is
be tested for domestic |8.26 Mm®/a.
boreholes.
Many boreholes have The remainin
natural elevated salinity, Allocable 9
W31K so water quality needs dwater is
to be tested for gr?un 2 €
; .75 Mm?3/a.
domestic boreholes.
Many boreholes have
natural elevated salinity |The remaining
W31L and fluoride, so water  |Allocable
quality needs to be groundwater is
tested for domestic 5.23 Mm?¥/a.
boreholes.
Many boreholes have
natural elevated salinity [The remaining
W32A and nitrates, so water |Allocable
quality needs to be groundwater is
tested for domestic 26.68 Mm?3/a.
boreholes.
Many boreholes have Th .
e e remaining
natural elevated salinity, Allocable
W32B so water quality needs .
groundwater is
to be tested for 85 02 Mm?3/a
domestic boreholes ’ ’
Many boreholes have
natural elevated salinity |The remaining
W32C and nitrates, so water  |Allocable
quality needs to be groundwater is
tested for domestic 15.66 Mm¥%a.
boreholes.
Many boreholes have
natural elevated salinity [The remaining
W32D and fluoride, so water |Allocable
quality needs to be groundwater is
tested for domestic 2.37 Mm?¥/a.
boreholes.
Many boreholes have
natural elevated salinity |The remaining
W32E and fluoride, so water  |Allocable
quality needs to be groundwater is
tested for domestic 4.19 Mm?%/a.
boreholes.
Many boreholes have The remaining
W32F natural elevated salinity

and nitrates, so water

Allocable
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Quat Groundwater narrative RQO Grourjdwater
Abstraction Baseflow Water Level Water Quality numerical RQO
quality needs to be groundwater is
tested for domestic 4.32 Mm¥/a.
boreholes.
Many boreholes have
natural elevated salinity |The remaining
W32G and pitrates, so water |Allocable .
quality needs to be groundwater is
tested for domestic 17.65 Mm3/a.
boreholes.
Many boreholes have The remainin
natural elevated salinity, Allocable 9
W32H so water quality needs .
to be tested for groundwater is
; 132.78 Mm¥/a.
domestic boreholes.

Note allocable = 65% of aquifer recharge — Reserve.
3.4 W4 - (MAIN RIVER: PONGOLA)

3.41 Hydrogeology

The eastern margin is covered by Maputaland Group sediments and Zululand Group rocks (Figure
3.4). These are bounded to the west by a thick belt of Karoo volcanics, then by a belt of Ecca Group
rocks of the Vryheid Formation, which also underlies the western part of the catchment. The
remainder of the catchment consist of intrusive granite-gneisses and metamorphics.
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Figure 3.4  Geology of the W4 Catchment

The catchments are described in Table 3.25.
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Table 3.25 W4 Catchment characteristics
GRU Quat (r,r\:lnpq\/F;\) Elezlniglon Aquifer types Groundwater Region
Ww41-01 WA41A 1016 1700 - 2000 |Weathered and fractured Northwestern Middleveld
W41-02 w41B 938 1200 - 1700 |Weathered and fractured Northeastern Middleveld
w41C 927 1200 - 1500 [Weathered and fractured Northeastern Middleveld
W41D 880 1000 - 1500 [Weathered and fractured Northeastern Middleveld
W41-03 WA41E 838 800 - 1500 [Fractured, fractured and weathered [Northeastern Middleveld
WA41F 823 800 - 1600 |Fractured, fractured and weathered [Northeastern Middleveld
W42-03 W41G 777 600 - 1200 |Weathered and fractured Northeastern Middleveld
WA42A 1061 1200 - 2000 |Weathered and fractured Northeastern Middleveld
W42-01 w42B 939 1200 - 1700 |Weathered and fractured Northwestern Middleveld
w42C 1017 1100 - 2000 [Weathered and fractured Northeastern Middleveld
W42D 887 1000 - 1400 |Weathered and fractured Northeastern Middleveld
W42-02 W42E 833 700 - 1200 |Weathered and fractured Northeastern Middleveld
W42F 832 700 - 1200 |Weathered and fractured Northeastern Middleveld
W42G 812 600 - 1200 |Weathered and fractured Northeastern Middleveld
W42H 775 500 - 1300 |Fractured, fractured and weathered |Northeastern Middleveld
W42-03 w42J 756 400 - 1300 ([Weathered and fractured Northeastern Middleveld
W42K 803 800 - 1200 |Fractured, fractured and weathered |Northeastern Middleveld
wW42L 764 400 - 1000 |Fractured, fractured and weathered |Northeastern Middleveld
W42M 747 300 - 900 |Weathered and fractured Northeastern Middleveld
W45-01 WA43F 655 100 - 500 |Weathered and fractured Southern Lebombo
WA44A 685 300 - 800 ([Weathered and fractured Northeastern Middleveld
W44-01 wW44B 660 200 - 1000 |Weathered and fractured Southern Lebombo
w44cC 632 200 - 600 |Weathered and fractured Southern Lebombo
W44-02 W44D 564 200 - 600 |Fractured, fractured and weathered |Southern Lebombo
W44E 581 200 - 600 |Weathered and fractured Southern Lebombo
WASA 613 100 - 700 i\/r\]/teearlg:z:]icliaermd fractured, I;)lﬁarit:ern Zululand Coastal
was-o Weathered and fractured Northern Zululand Coastal
WasB 620 100 - 150 intergranular ’ Plain

The borehole yield characteristics are shown in Table 3.26. Yields are relatively high, making

localised overexploitation possible.

Table 3.26  Borehole yields in W4
Quat Average (I/s) Median (I/s) % >0.51/s % >21l/s % >51/s

WA41A 0.01 0.01 0 0 0
W41B 1.78 0.71 53.7 25.2 9.6
Ww41C 2.01 0.70 58.7 14 5.9
W41D 1.11 0.84 62.5 18.2 0
WA41E 2.50 1.51 85.5 35.1 15.9
WA41F 2.11 1.46 81 26.6 10.2
WA41G 3.28 3.28 95.5 70.9 21.8
W42B 3.21 0.82 75 29.2 16.7
w42C 1.98 2.16 0 69.2 0
W42D 1.97 1.30 80.5 37.5 5.3
WA42E 1.66 1.33 88.7 25 2.7
WA42F 1.54 1.01 78 18.7 3.3
WA42G 1.60 0.43 48 14.2 6.9
WA42H 1.68 1.20 73.7 33.2 0
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Quat Average (I/s) Median (I/s) % >0.51/s %>2lls % >5I/s

W42] 2.35 0.44 46.6 23.8 15.9
W42K 1.14 0.79 81 11.8 0
W42L 1.38 1.01 63.7 18.2 3
W42M 0.52 0.32 36.5 0 0
WA43F 1.09 0.34 36.9 20.7 0
W44A 1.30 0.60 58.2 15.9 4.1
WwW44B 1.36 0.72 61.2 19.6

Ww44C 9.00 9.00 0 0 0
W44D 1.50 0.84 76.5 20.4 5.9
W44E 241 0.78 63.3 17.7 5.4
WA45A 1.10 0.55 51.7 15.1 1.9
W45B 1.11 1.11 0 0 0

3.4.2 Groundwater use and resources

Groundwater use in all the Quaternary catchments in W4 is minimal. The stress index (use/aquifer
recharge) is low and groundwater resources are under-utilised. Although recharge is high, the
proportion reaching the regional aquifer ranges from less than 15% in the west to 95% in W45.
Recharge not generating aquifer recharge generates baseflow via interflow or lost to
evapotranspiration (Table 3.27).

Table 3.27 Groundwater use and resources in W4

Aquifer |Exploitation GR.A”. Harvest
Quat Are? Re"h";"ge recharge | Potential EXpIO'ta.t'On Potential Usge S PSC
(km?) | (Mm3/a) (Mm3/a) (Mm?/a) Potential (Mm3/a) (Mm3/a) Index
(Mm?3/a)
W41A | 187.61 18.88 2.60 1.17 7.39 3.16 0.018 0.007 A
W41B | 305.61 28.14 3.88 1.93 10.72 5.41 0.043 0.011 A
w41C | 217.31 19.75 2.72 1.40 7.44 3.84 0.026 0.010 A
W41D | 238.02 20.33 2.80 1.52 7.09 6.68 0.033 0.012 A
W41E | 303.17 21.14 2.97 2.01 9.16 4.84 0.066 0.022 A
W41F | 343.46 22.27 3.13 1.85 7.95 4.76 0.055 0.018 A
W41G | 95.80 5.64 0.80 0.35 1.53 1.07 0.015 0.018 A
W42A | 397.37 40.45 5.58 291 17.68 9.87 0.039 0.007 A
W42B | 416.55 37.00 5.10 3.02 14.50 12.28 0.061 0.012 A
W42C | 376.56 36.53 5.04 3.32 15.71 11.05 0.056 0.011 A
W42D | 489.41 40.57 5.59 3.74 15.55 18.68 0.093 0.017 A
W42E | 231.74 17.69 2.44 1.66 6.52 5.73 0.042 0.017 A
W42F | 305.53 23.29 3.21 2.12 8.21 8.76 0.125 0.039 B
W42G | 248.17 15.74 2.22 1.22 5.42 2.78 0.037 0.017 A
W42H | 272.90 16.14 2.27 1.06 4.50 3.37 0.045 0.020 A
W42] 290.46 14.67 2.07 1.09 4.54 4.11 0.040 0.019 A
W42K | 415.98 30.26 4.17 2.22 5.85 6.70 0.217 0.052 B
W42L | 250.66 13.55 1.91 0.90 3.78 2.81 0.031 0.016 A
W42M | 391.57 19.25 2.72 1.39 4.71 8.77 0.036 0.013 A
WA43A | 248.21 21.22 7.07 2.61 0.00 6.21 0 0 A
W43B | 331.71 28.86 9.62 3.29 0.00 8.29 0 0 A
W43C | 395.08 30.34 10.11 3.76 0.09 9.88 0.001 0.000 A
W43D | 261.66 5.29 3.78 2.35 0.00 6.54 0 0 A
WA43E | 264.55 4.67 3.33 2.17 0.02 6.61 0.000 A
WA43F | 631.45 12.84 9.17 11.74 5.83 28.76 0.080 0.009 A
W44A | 254.71 5.85 3.15 1.49 2.38 4.07 0.037 0.012 A
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Aquifer |Exploitation GR.A”. Harvest
Quat e REEREIEE recharge | Potential SpleiEien Potential B Sl PSC
(km?) | (Mm3¥a) arg ) Potential ) (Mm3/a) Index
(Mm?/a) (Mm?3/a) 3 (Mm?/a)
(Mm?3/a)

W44B | 486.09 10.31 5.56 3.51 3.55 7.98 0.482 0.087 A
W44C | 314.30 6.07 3.27 2.82 0.70 5.16 0.008 0.002 A
W44D | 236.43 3.05 1.94 1.76 2.08 2.73 0.029 0.015 A
W44E | 711.45 9.80 6.24 5.68 3.52 10.52 0.046 0.007 A
W45A |1289.09 73.16 69.49 34.51 7.84 84.62 0.289 0.004 A
W45B | 508.13 29.23 27.77 16.64 6.77 74.18 0.120 0.004 A
3.4.3 Water quality

Groundwater quality is highly variable and can range from Class 0 to 4. Elevated fluoride and salinity
can exist (Table 3.28 to 3.30).

Table 3.28 Borehole water Electrical Conductivity. Number of boreholes per class
Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W41A 3 0 0 0 0 [
W41B 4 0 0 0 0 [
w41C 3 0 0 1 0 n
W41D 22 0 0 0 0 [
W41E 4 0 0 0 0 |
W41F 1 0 0 0 0 |
W42A 2 0 0 0 0 |
W42B 36 11 4 3 1 I
w42C 1 0 0 0 0 [
W42D 11 0 0 0 0 [
W42E 4 0 0 0 0 [
W42F 3 0 0 0 0 [
W42G 2 0 0 0 0 [
W42K 3 0 0 0 0 [
w42L 3 1 0 0 0 [
W42M 5 0 0 0 0 [
WA43F 6 3 3 2 1 n
W44A 2 2 2 0 0 I
W44B 2 4 1 0 0 I
W44C 0 2 0 0 0 [
W44D 0 1 1 0 0 I
W44E 1 4 3 0 0 I
WA45A 13 13 8 4 11 n
W45B 1 0 2 0 0 I
Table 3.29 Borehole water nitrates. Number of boreholes per class
Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification

W41A 3 0 0 0 0 I
W41B 4 0 0 0 0 I
w41C 4 0 0 0 0 I
W41D 22 0 0 0 0 I
WA41E 3 1 0 0 0 I
W41F 1 0 0 0 0 I
W42A 2 0 0 0 0 I
W42B 54 0 1 0 0 I
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Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W42C 1 0 0 0 0 |
W42D 7
WA42E 3
W42F 1
W42G 2

3
4
5

W42K
W42L
W42M
WA43F 14
W44A 5
w448 S
W44C 2

2

8

W44D
W44E
WA45A 44
W45B 2
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Table 3.30 Borehole water Fluoride. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
WA41A 3 0 0 0 0 |
W41B 4 0 0 0 0 |
w41C 4 0 0 0 0 |
W41D 22 0 0 0 0 |
WA41E 3 0 0 0 1 11
WA41F 0 0 0 1 0 11
W42A 1 0 0 0 0 |
W42B 51 1 3 0 0 I
w42C 1 0 0 0 0 |
w42D 9 0 0 0 0 |
WA42E 3 0 1 0 0 I
WA42F 3 0 0 0 0 |
W42G 2 0 0 0 0 |
W42K 3 0 0 0 0 |
W42L 3 0 1 0 0 I
W42M 0 1 3 1 0 1"
WA43F 3 1 5 2 4 11
WA44A 3 1 2 0 0 I
W44B 5 0 0 0 1 1"
W44C 2 0 0 0 0 |
W44D 2 0 0 0 0 |
WA44E 0 1 2 3 2 11
WA45A 19 5 6 13 6 11
W45B 2 1 0 0 0 |

3.4.4 Groundwater contribution to baseflow

Groundwater abstraction has a minimal impact on groundwater baseflow because groundwater is a
small component of baseflow (<10%), except in the coastal catchments, where it increases to 80%
in the east. The remainder of baseflow originates as interflow (Table 3.31). No significant baseflow
reduction occurs from groundwater abstraction.
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Table 3.31  Groundwater contribution to baseflow in W4
Allocable
Quat Basef3I0w GW bas3ef|ow GW E3WR GW % of Rese3rve Groundwater®
(Mm?/a) (Mm?/a) (Mm?/a) Baseflow (Mm?3/a) (Mm3/a)

WA41A 17.05 0.72 0.48 4.22 0.50 1.18
W41B 25.50 1.20 0.71 4,71 0.76 1.72
w41C 17.87 0.86 0.50 4.81 0.55 1.19
W41D 18.51 0.98 0.53 5.29 0.59 1.19
WA41lE 18.75 0.59 0.35 3.15 0.43 1.43
WA41F 19.67 0.55 0.29 2.80 0.37 1.61
W41G 4.89 0.03 0.01 0.61 0.04 0.46
W42A 36.00 0.96 0.54 2.67 0.59 3.00
W42B 32.88 0.95 0.45 2.89 0.55 2.70
w42C 32.57 0.98 0.52 3.01 0.55 2.67
W42D 36.29 1.34 0.58 3.69 0.67 2.87
WA42E 15.71 0.44 0.18 2.80 0.23 1.32
WA42F 20.71 0.60 0.24 2.90 0.27 1.69
W42G 13.74 0.21 0.10 1.53 0.17 1.24
W42H 14.01 0.06 0.03 0.43 0.09 1.34
W42 12.67 0.06 0.04 0.47 0.13 1.18
W42K 26.80 0.68 0.36 2.54 0.39 2.11
W42L 11.81 0.14 0.08 1.19 0.16 1.05
W42M 16.84 0.28 0.16 1.66 0.27 1.46
W43C 20.79 0.23 0.06 1.11 0.06 6.51
WA43E 1.65 0.31 0.17 18.79 0.17 1.99
WA43F 5.31 1.63 1.16 30.70 1.46 4.43
W44A 3.01 0.28 0.12 9.30 0.21 1.80
W44B 5.28 0.50 0.21 9.47 0.33 2.80
W44C 3.17 0.37 0.15 11.67 0.17 1.95
W44D 1.29 0.18 0.08 13.95 0.16 1.07
WA44E 3.98 0.41 0.20 10.30 0.34 3.67
WA45A 11.24 7.58 1.92 67.44 2.43 42.46
W45B 8.03 6.56 1.35 81.69 1.47 16.46

Note 1: calculated as (0.65 x aquifer recharge) — use — Reserve (some figures found in Table 3.27)

3.4.5 Critical characteristics for setting RQOs

Groundwater use is minimal.

The moderate borehole yields make localised over-abstraction

possible, but is unlikely to have a regional scale impact. The groundwater component of baseflow
is low, hence the potential of groundwater abstraction to impact on baseflow is limited. Baseflow is

largely derived by interflow, which can be significantly impacted by SFR activities.

Elevated nitrates and fluorides in some localities can be associated with the removal of vegetation
and rock type.

The numerical RQO is based on aquifer recharge, the Reserve and existing lawful use. RQOs are
listed in Table 3.32.
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Table 3.32  Groundwater RQOs for W4
Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Water quality to stay Zﬂgcraetrﬁ:mlng
WA41A within the limits of groundwater is
Water Quality Class I. 1.18 Mm?3/a.
Water quality to stay Zﬂgcraegr:mlng
W41B within the limits of groundwater is
Water Quality Class I. 1.72 Mm3/a.
Water quality to stay Zﬂgcraegr:mlng
w41cC within the limits of groundwater is
Water Quality Class I. 1.19 Mm?/a.
Water quality to stay Xngcr:[;?:mmg
W41D within the limits of groundwater is
Water Quality Class I. 1.19 Mm?/a.
Some boreholes have
natural elevated The remaining
WA1E fluoride, so water Allocable
quality needs to be groundwater is
tested for domestic 1.43 Mm3/a.
boreholes.
Some boreholes have
natural elevated The remaining
o Local fluoride, so water Allocable
Walr All existing users to monitoring of  |quality needs to be groundwater is
comply with existing Due to the low tested for domestic 1.61 Mm3/a.

W41G

WA42A

w428

w42C

W42D

WA42E

WA42F

allocation schedules,
including GA and
Schedule 1, and
individual licence
conditions. Allocations
for new users is to
remain within the
allocable groundwater
volume.

groundwater
use, monitoring
not a high
priority for RQO
compliance
purposes until
numerical RQO
is reached.

wellfields and
background
monitoring
should be
implemented.
Water levels
should not
exhibit long
term declining
trends.

boreholes.

Water quality to stay

The remaining

within the limits of gA:g’;:ngater N
Water Quality Class I. 0.46 Mm3/a.
Water quality to stay The remaining
ithi imi Allocable
within the limits of groundwater is
Water Quality Class I. 2.00 Mm%/a.

Many boreholes have
natural elevated salinity
and fluoride, so water
quality needs to be
tested for domestic
boreholes.

The remaining
Allocable
groundwater is
2.70 Mm¥/a.

Water quality to stay
within the limits of
Water Quality Class |.

The remaining
Allocable
groundwater is
2.67 Mm?3/a.

Some boreholes have
natural elevated
nitrates, so water
quality needs to be
tested for domestic
boreholes.

The remaining
Allocable
groundwater is
2.87 Mm¥/a.

Some boreholes have
natural elevated
fluoride, so water
quality needs to be
tested for domestic
boreholes.

The remaining
Allocable
groundwater is
1.32 Mm?%/a.

Some boreholes have
natural elevated

The remaining
Allocable
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Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
nitrates, so water groundwater is
quality needs to be 1.69 Mm?3/a.
tested for domestic
boreholes.
Water quality to stay Zﬂgcraetrﬁ:mmg
W42G within the limits of groundwater is
Water Quality Class I. 1.24 Mm?3/a.
Water quality to stay Xngcraeg?:mmg
W42H within the limits of groundwater is
Water Quality Class I. 1.34 Mm?3/a.
Water quality to stay Xngcraeg?:mmg
w42] within the limits of groundwater is
Water Quality Class I. 1.18 Mm?/a.
Water quality to stay Xngcrael;?:mmg
W42K within the limits of groundwater is
Water Quality Class I. 5 11 Mm?/a.
Water quality to stay The remaining
o 7 Allocable
W42L within the limits of roundwater is
Water Quality Class I. 9 3
1.05 Mm3/a.
Some boreholes have
natural elevated The remaining
W42M fluoride, so water Allocable
quality needs to be groundwater is
tested for domestic 1.46 Mm3/a.
boreholes.
Water quality to stay Xngcr:tr:l]:mmg
W43C within the limits of groundwater is
Water Quality Class I. 6.51 Mm?/a.
Water quality to stay Xngcraetr)rll:mmg
WA43E within the limits of groundwater is
Water Quality Class I. 1.99 Mm3/a.
Some boreholes have
natural elevated salinity, |The remaining
WA43E fluoride and nitrates, so |Allocable
water quality needs to  |groundwater is
be tested for domestic |4.43 Mm®/a.
boreholes.
Some boreholes have
natural elevated The remaining
WA4A fluoride, so water Allocable
quality needs to be groundwater is
tested for domestic 1.80 Mm?/a.
boreholes
Some boreholes have
natural elevated The remaining
W44B fluoride, so water Allocable
quality needs to be groundwater is
tested for domestic 2.80 Mm?¥/a.
boreholes.
Water quality to stay ;ﬂg;:é?:mmg
W44C within the limits of groundwater is
Water Quality Class . 1.95 Mm?3/a.
Water quality to stay -
W44D within the limits of The remaining

Water Quality Class II.

Allocable
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Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
groundwater is
1.07 Mm3/a.
Some boreholes have
natural elevated The remaining
fluoride, so water Allocable
W44k quality needs to be groundwater is
tested for domestic 3.67 Mm¥/a.
boreholes.
Many boreholes have
natural elevated salinity [The remaining
and fluoride, so water |Allocable
WA45A ; .
quality needs to be groundwater is
tested for domestic 42.46 Mm?d/a.
boreholes.
Water quality to stay Xngcr:[;?:mmg
W45B within the limits of groundwater is
Water Quality Class Il. 16.46 Mm?/a.

Note allocable = 65% of aquifer recharge — Reserve.

3.5 WS5 - (MAIN RIVER: USUTU)

3.5.1  Hydrogeology

The western part of the catchment in South Africa is largely underlain by the Vryheid Formation. The
remainder in Swaziland is largely granitoid (Figure 3.5).
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Figure 3.5 Geology of the W5 Catchment

The catchments are described in Table 3.33.

Table 3.33 W5 Catchment characteristics
GRU Quat (MQZ) Elezlrﬁ';lon Aquifer types Groundwater Region

W51-01 W51A 922 1400 - 2100 |Fractured and weathered Southeastern Highveld
W51B 864 1300 - 1800 |Fractured and weathered Southeastern Highveld

W51-02 W51C 903 1200 - 2000 |Fractured and weathered Northeastern Middleveld
W51D 902 1200 - 1500 |Fractured and weathered Northeastern Middleveld

W51.03 W51E 837 800 - 1300 |Fractured and weathered Northeastern Middleveld
W51F 874 800 - 1300 |Fractured and weathered Northeastern Middleveld

W52-01 |W52A 836 1350 - 1800 |Fractured and weathered Southeastern Highveld
W52B 861 1350 - 1450 |Fractured and weathered Northeastern Middleveld

W52-02 |W52C 840 1250 - 1400 |Fractured and weathered Northeastern Middleveld
W52D 854 1000 - 1300 |Fractured and weathered Northeastern Middleveld
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GRU Quat (r'r\:IQZ\) EIeE/nz;l';lon Aquifer types Groundwater Region
W53A 825 1350 - 1700 |Fractured and weathered Northeastern Middleveld
W53B 857 1450 - 1700 |Fractured and weathered Northeastern Middleveld
W53-01 [W53C 913 1150 - 1500 |Fractured, Fractured and weathered [Northeastern Middleveld
W53D 867 1150 - 1500 |Fractured, Fractured and weathered [Northeastern Middleveld
W53E 906 950 - 1400 |Fractured and weathered Northeastern Middleveld
W53-02 |W53F 904 850 - 1400 |Fractured and weathered Northeastern Middleveld
W54-01 W54A 783 1500 - 1700 |Fractured and weathered Southeastern Highveld
W54B 846 1450 - 1600 |Fractured and weathered Southeastern Highveld
W54C 867 1450 - 1700 |Fractured and weathered Northeastern Middleveld
Ws4-02 W54D 896 1400 - 1600 |Fractured and weathered Northeastern Middleveld
W54-03 |W54E 963 1000 - 1500 |Fractured and weathered Northeastern Middleveld
W55-01 W55A 767 1700 - 1800 |Fractured and weathered Southeastern Highveld
W55B 850 1500 - 1700 |Fractured and weathered Southeastern Highveld
W55-02 W55C 905 1300 - 1700 |Fractured and weathered Northeastern Middleveld
W55D 902 1200 - 1600 |Fractured and weathered Northeastern Middleveld
W55-03 |W55E 933 1050 - 1600 |Fractured and weathered Northeastern Middleveld
W56-01 W56A 922 1100 - 1600 |Fractured and weathered Northeastern Middleveld
w568 979 1050 - 1600 |Fractured and weathered Northeastern Middleveld
W56-02 |W57J 628 100 - 600 |[Fractured and weathered Southern Lebombo
W56-03 |W57K 628 50 - 100 |Fractured and weathered sﬁaritﬁern Zululand Coastal

The borehole yield characteristics are shown in Table 3.34. Yields

localised overexploitation possible.

are relatively high, making

Table 3.34 Borehole yields in W5
Quat Average (I/s) Median (I/s) % > 0.5 /s % > 2 1l/s % >51/s

W51A 1.45 0.57 64.6 21.8 0
W51B 0.62 0.48 47 0 0
W51C 1.27 0.75 62.3 13.8 3.3
W51D 1.40 0.96 77.4 15.4 3.8
W51E 0.40 0.40 0 0 0
W51F 1.45 0.72 62.9 21.8 4.7
W52A 1.67 1.67 0 0 0
W52B 0.77 0.84 61.2 0 0
Ww52C 1.39 1.20 77.2 34.8 0
W53A 1.43 1.00 76.1 19.9 1.6
W53B 1.11 0.62 76.5 15 0
W53C 1.64 0.95 77.3 25.4 4.1
W53D 1.54 1.16 93 29.7 0
W53E 1.01 1.10 79.9 0 0
W54A 1.10 0.79 62.3 9 0
W54B 1.15 0.58 57.2 9.3 4.9
W54C 0.92 0.98 71.9 0 0
W54D 1.22 0.56 57.7 15.7 0
W54E 0.14 0.14 0 0 0
W55A 1.28 0.67 61.5 15.7 1.2
W55C 5.08 5.10 65.7 60.6 50.4
W55D 0.49 0.30 36.5 0 0
W56A 3.10 0.58 56.9 36.3 10.5




Usutu to Mhlathuze Catchment Classification and RQOs

Quat Average (I/s) Median (I/s) % > 0.5 /s % > 21/s % >51/s
W56B 0.84 0.70 65.3 11.2 0
W57] 1.70 1.26 0 26.6 0

3.5.2 Groundwater use and resources

Groundwater use in all the Quaternary catchments in W5is minimal. The stress index (use/aquifer
recharge) is low and groundwater resources are under-utilised. Although recharge is high, the
proportion reaching the regional aquifer is only 18 - 35% in the west, increasing to 60% in W57J-K.

Recharge not generating aquifer recharge generates baseflow via interflow or lost to
evapotranspiration (Table 3.35).

Table 3.35 Groundwater use and resources in W5

Aquifer [Exploitation GR.A“. Harvest
Quat | frea |Recharde | ocharge | porential (i3I0 porential | (USe | Slfess lose
(Mm3/a) (Mm?/a) (Mm¥/a) (Mm?3/a)

W51A | 624.64 | 41.11 10.39 6.81 15.25 13.53 0.224 0.022 A
W51B | 496.45 | 31.29 8.50 6.91 12.11 10.63 1.114 0.131 B
W51C | 677.71 | 47.70 12.53 9.38 18.11 22.89 0.470 0.037 A
W51D | 527.43 | 36.12 8.89 6.67 13.86 8.31 0.164 0.018 A
W51E | 274.28 | 23.59 6.11 1.66 0.67 3.07 0.084 0.014 A
W51F | 589.36 | 52.08 12.65 2.64 9.59 18.23 0.168 0.013 A
W51G | 420.10 | 40.95 11.91 0.00 0.00 12.60 0.000 0.000 A
W51H | 286.45 | 26.67 8.25 0.00 0.00 8.59 0.000 0.000 A
W52A | 289.44 | 17.79 5.03 3.80 5.81 6.03 0.124 0.025 A
W52B | 336.19 | 20.60 6.27 4.16 7.20 12.53 0.208 0.033 A
W52C | 177.84 | 10.71 3.35 2.33 3.86 6.71 0.066 0.020 A
W52D | 119.29 | 10.12 2.38 0.59 2.32 1.34 0.015 0.006 A
W53A | 547.48 | 34.42 10.25 7.87 11.47 17.25 0.452 0.044 A
W53B | 218.54 | 15.48 4.09 3.51 5.26 5.67 0.020 0.005 A
W53C | 315.62 | 24.97 5.82 5.09 8.91 7.55 0.089 0.015 A
W53D | 314.71 | 21.45 5.86 4.54 7.83 6.38 0.056 0.010 A
W53E | 421.87 | 39.11 8.96 2.39 5.53 9.29 0.047 0.005 A
W53F | 447.34 | 42.11 10.48 2.76 0.03 11.18 0.000 0.000 A
W53G | 382.31 | 41.42 11.92 0.00 0.00 9.56 0.000 0.000 A
W54A | 251.08 | 15.73 3.99 4.01 5.26 5.47 0.065 0.016 A
W54B | 281.94 | 19.73 4.38 4.53 6.78 4.70 0.026 0.006 A
W54C | 107.45 7.72 1.85 1.58 2.53 4.55 0.010 0.005 A
W54D | 138.75 | 12.42 2.71 0.69 4.01 5.63 0.054 0.020 A
W54E | 194.12 | 19.97 3.68 1.39 0.72 8.54 0.005 0.001 A
W54F | 268.30 | 29.76 5.46 0.00 0.00 12.07 0.000 0.000 A
W54G | 265.33 | 27.29 5.55 0.00 0.00 11.94 0.000 0.000 A
W55A | 688.70 | 39.75 11.10 12.04 15.62 15.16 0.068 0.006 A
W55B | 217.83 | 14.66 3.44 3.10 4.87 7.21 0.021 0.006 A
W55C | 532.20 | 49.55 15.02 2.51 14.29 21.41 0.138 0.009 A
W55D | 270.86 | 25.09 7.70 1.38 6.04 11.92 0.018 0.002 A
W55E | 161.23 | 15.73 4.50 1.19 0.11 7.09 0.000 0.000 A
W56A | 359.72 | 67.58 13.91 2.08 13.33 15.83 0.013 0.001 A
W56B | 224.66 | 45.86 10.55 1.80 2.62 9.89 0.002 0.000 A
W56C | 252.69 | 62.81 13.93 0.00 0.00 11.37 0.000 0.000 A
W56D | 165.69 | 36.52 9.45 0.00 0.00 7.46 0.000 0.000 A
W56E | 185.68 | 44.61 10.43 0.00 0.00 8.36 0.000 0.000 A
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Aquifer |Exploitation CIRl Harvest
Quat e REEREIEE reghar e P%tential SpleiEien Potential B Sl PSC
(km?) | (Mm3¥a) arg ) Potential ) (Mm3/a) Index
(Mm?/a) (Mm?3/a) 3 (Mm?/a)
(Mm?3/a)

W56F | 199.26 21.29 9.29 0.00 0.00 8.97 0.000 0.000 A
W57A | 593.11 52.86 18.58 0.00 0.00 17.79 0.000 0.000 A
W57B | 433.96 12.25 6.33 0.00 0.00 13.02 0.000 0.000 A
W57C | 574.49 15.20 8.24 0.00 0.00 17.23 0.000 0.000 A
W57D | 366.35 37.91 14.88 0.00 0.00 10.99 0.000 0.000 A
W57E | 403.01 8.02 5.59 0.00 0.00 12.09 0.000 0.000 A
W57F | 223.41 19.31 9.04 0.00 0.00 6.70 0.000 0.000 A
W57G | 623.17 10.43 7.84 0.00 0.00 18.70 0.000 0.000 A
W57H | 804.68 25.25 13.79 0.00 0.00 28.16 0.000 0.000 A
W57J | 519.42 12.87 6.29 6.01 0.91 18.46 0.011 0.002 A
W57K | 137.42 2.42 1.71 4.24 0.92 10.64 0.017 0.010 A

3.5.3 Water quality

Groundwater quality is highly variable and can range from Class 0 to 4. Elevated fluoride and salinity
can exist (Table 3.36 to 3.38).

Table 3.36 Borehole water Electrical Conductivity. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W51A 2 0 0 0 0 |
W51B
W51C
W51D
W51E
W51F
W52A
W52B
W53A
W53B
W53C
W53D
W53E
W54E
W55A
W55C
W55D
W56A
W56B
W57K 1
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Table 3.37 Borehole water nitrates. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W51A 2 0 0 0 0 |
W51B 3 0 0 0 0 |
W51C 6 0 0 0 0 |
W51D 6 0 1 0 0 I
W51E 1 0 0 0 0 |
W51F 3 0 0 0 0 |
W52A 2 0 0 0 0 |
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Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W52B 4 0 0 0 0 |
W53A 6 0 0 0 0 |
W53B 2 0 0 0 0 |
W53C 6 0 1 0 0 I
W53D 1 0 0 0 0 |
W53E 1 0 0 0 0 |
W54E 1 0 0 0 0 |
W55A 8 1 1 0 0 I
W55C 10 0 0 0 0 |
W55D 3 0 0 0 0 |
W56A 11 0 0 0 0 |
W56B 2 0 0 0 0 |
W57K 5 0 0 0 0 |

Table 3.38 Borehole water Fluoride. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W51A 2 0 0 0 0 |
W51B
W51C
W51D
W51E
W51F
W52A
W52B
W53A
W53B
W53C
W53D
W53E
W54E
W55A
W55C
W55D
W56A
W56B
W57K
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3.5.4 Groundwater contribution to baseflow

Groundwater abstraction can have an impact on groundwater baseflow because groundwater is a
moderate component of baseflow (20 - 60%). The remainder of baseflow originates as interflow
(Table 3.39). No significant baseflow reduction occurs from groundwater abstraction.

Table 3.39  Groundwater contribution to baseflow in W5

Quat Basefalow GW baséeflow GW E3WR GW % of Resesrve Gé)lb?]%?,\tl);fer
(Mm?/a) (Mm?/a) (Mm?/a) Baseflow (Mm?3/a) @ (Mm3/a)
W51A 32.14 8.27 4.09 25.72 4.13 2.40
W51B 20.92 6.59 3.24 31.50 3.28 1.13
w51C 33.05 9.99 6.36 30.24 6.43 1.24
W51D 25.65 7.00 4.44 27.30 4.50 1.11
W51E 21.47 4.20 1.56 19.56 1.57 2.32
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Quat Baseflow GW baseflow GW EWR GW % of Reserve Gé)':ﬁ\%%\%fer
3 3 3 3
(Mm?/a) (Mm?/a) (Mm?/a) Baseflow (Mm?3/a) @ (Mm¥/a)
W51F 49.24 10.16 3.96 20.64 3.99 4.06
W52A 11.32 3.85 2.16 33.98 2.18 0.96
W52B 14.17 4.92 2.80 34.75 2.84 1.03
W52C 7.04 2.59 1.45 36.83 1.47 0.64
W52D 9.55 1.80 0.52 18.87 0.53 1.00
W53A 20.70 7.95 3.84 38.40 3.88 2.33
W53B 9.11 3.20 1.35 35.10 1.36 1.28
W53C 15.47 4.66 2.25 30.09 2.29 1.41
W53D 13.51 4.61 2.17 34.16 2.20 1.56
W53E 37.03 7.20 2.87 19.44 2.89 2.89
W53F 39.12 7.64 3.11 19.51 3.11 3.70
W54A 8.38 3.33 0.00 39.69 0.02 2.51
W54B 11.46 3.74 0.00 32.67 0.02 2.80
W54C 4.65 1.58 0.00 33.94 0.01 1.18
W54D 12.06 2.38 0.00 19.71 0.01 1.69
W54E 19.49 3.28 0.00 16.81 0.00 2.39
W55A 21.65 9.82 0.00 45,37 0.05 7.10
W55B 8.90 3.11 0.00 34.95 0.02 2.20
W55C 48.37 13.90 0.00 28.73 0.05 9.57
W55D 24.49 7.08 0.00 28.91 0.02 4.97
W55E 15.38 4.16 0.00 27.03 0.00 2.92
W56A 66.47 12.80 0.00 19.26 0.03 9.00
W56B 44.38 9.31 0.00 20.97 0.01 6.85
W57J 4.82 2.90 0.00 60.14 0.04 4.04
W57K 1.27 0.79 0.00 61.91 0.07 1.03

Note 1: calculated as (0.65 x aquifer recharge) — use — Reserve (some figures found in Table 3.35)

3.5.5 Critical characteristics for setting RQOs

Groundwater use is minimal. The moderate borehole yields make localised over-abstraction
possible, but is unlikely to have a regional scale impact. The groundwater component of baseflow
is low, hence the potential of groundwater abstraction to impact on baseflow is limited. Baseflow is
largely derived by interflow, which can be significantly impacted by SFR activities.

Elevated nitrates and fluorides in some localities can be associated with the removal of vegetation
and rock type.

The numerical RQO is based on aquifer recharge, the Reserve and existing lawful use. RQOs are
listed in Table 3.40.
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Table 3.40 Groundwater RQOs for W5
Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Water quality to stay Zﬂgcraetrﬁ:mmg
W51A within the limits of roundwater is
Water Quality Class I. g 40 Mmé/a
Water quality to stay Xngcraeg?:mmg
W51B within the limits of roundwater is
Water Quality Class I. g 13 Mm3/a
Water quality to stay Xngcraeg?:mmg
w51C within the limits of roundwater is
Water Quality Class I. % 24 Mm3/a
Some boreholes have
natural elevated The remaining
W51D nitrates, so water Allocable
quality needs to be groundwater is
tested for domestic 1.11 Mm¥/a.
boreholes.
Water quality to stay Xngcrggll:mmg
W51E within the limits of roundwater is
Water Quality Class |. g 32 Mm?/a
Water quality to stay Xngcrggll:mmg
W51F within the limits of groundwater is
All existing users to hwoocna}ltoring of Water Quality Class I. 4.06 Mm3/a.
comply with existing Due to the low . . The remainin
allocation schedules,  |groundwater \E)V:gli'erlgjn%nd Water quality to stay |, "\ 9
W52A  lincluding GA and use, monitoring [ 125378 within the limits of groundwater is
Schedule 1, and not a high should beg Water Quality Class I. 0.96 Mm?3/a.
individual licence priority for RQO implemented m— —
conditions. Allpcations compliance ~ |water Ievels. Water quality to stay Allgcraetr)rll:mmg
W52B for new users is to purposes until should not within the limits of roundwater is
remain within the numerical RQO exhibit long Water Quality Class I. g 03 Mm3/
allocable groundwater |is reached. term declining : m-a.
volume. trends. Water quality to stay XngcraetT:mmg
W52C within the limits of roundwater is
Water Quality Class |. g 64 Mm?/a
Water quality to stay Xngcraeg:mmg
W52D within the limits of roundwater is
Water Quality Class I. g 00 Mm?/a
Water quality to stay ;ﬂgcrae&]:mmg
W53A within the limits of roundwater is
Water Quality Class I. g 33 Mm?/a
Water quality to stay Xngcraetr)rll:mlng
W53B within the limits of roundwater is
Water Quality Class I. % 28 Mm?/a
Some boreholes have
natural elevated nitrates [The remaining
W53C and fluoride, so water |Allocable
quality needs to be groundwater is
tested for domestic 1.41 Mm3/a.
boreholes.
Water quality to stay ;ﬂg;:é?:mmg
W53D within the limits of

Water Quality Class I.

groundwater is
1.56 Mm?3/a.
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Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Water quality to stay Xngcr:tr)?:mlng
W53E within the limits of groundwater is
Water Quality Class I. 5 89 Mm?/a.
Water quality to stay Zﬂgcraetrﬁ:mmg
W53F within the limits of groundwater is
Water Quality Class I. 3.70 Mm?/a.
Water quality to stay Xngcraeg?:mmg
W54A within the limits of groundwater is
Water Quality Class I. 5 51 Mm?/a.
Water quality to stay Xngcraeg?:mmg
W54B within the limits of groundwater is
Water Quality Class I. 5 80 Mm?/a.
Water quality to stay Xngcrael;?:mmg
Ww54C within the limits of groundwater is
Water Quality Class I. 1.18 Mm?/a.
Water quality to stay Xngcrael;?:mmg
W54D within the limits of roundwater is
Water Quality Class I. 9 3
1.69 Mm3/a.
Water quality to stay Xngcrggll:mmg
W54E within the limits of roundwater is
Water Quality Class I. g 3
2.39 Mm?3/a.
Some boreholes have
natural elevated The remaining
W55A nitrates, so water Allocable
quality needs to be groundwater is
tested for domestic 7.10 Mm¥/a.
boreholes.
Water quality to stay Xngcr:tr)?:mmg
W55B within the limits of groundwater is
Water Quality Class I. 5 20 Mm?/a.
Water quality to stay Xngcraeg:mmg
W55C within the limits of groundwater is
Water Quality Class I. 957 Mm?/a.
Water quality to stay Xngcraet;?jmmg
W55D within the limits of groundwater is
Water Quality Class I. 4.97 Mm?/a.
Water quality to stay Xngcraegl]:mmg
W55E within the limits of groundwater is
Water Quality Class I. 592 Mm?/a.
Water quality to stay Xngcraetr)rll:mlng
W56A within the limits of groundwater is
Water Quality Class I. 9.00 Mm?/a.
Water quality to stay Xngcraet;rlljmlng
W56B within the limits of groundwater is
Water Quality Class I. 6.85 Mm?/a.
Water quality to stay Xngcraegll:mlng
W57] within the limits of

Water Quality Class |.

groundwater is
4.04 Mm3/a.
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Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Some boreholes have
natural elevated salinity [The remaining
and fluoride, so water |Allocable
W57K . .
quality needs to be groundwater is
tested for domestic 1.03 Mm¥/a.
boreholes.

Note allocable = 65% of aquifer recharge — Reserve.
3.6 W7 — (KOSI BAY ESTUARY AND LAKE SIBAYA)

3.6.1  Hydrogeology

The entire catchment is underlain by sediments of the Maputaland Group (Figure 3.6). The entire
catchment is underlain by low to moderately yielding intergranular aquifers, except the coastal
margin, where the Uloa Formation is a basal unit below the cover sands with a higher yield. The
overlying Port Durnford and unconsolidated sands of the Kosi Bay, Kwabonambi and Sibayi
Formations are fine grained with some course layers and are generally low yielding but serve as
storage and function as a leaky aquifer layer. The highest yielding aquifer is the basal Uloa
calcarenite which can yield up to 15 I/'s. However, it is intermittent which does not allow extensive
development. The median yield is 1.5 -2 I/s.

32.50 32.75 d 33.00 | 33

Nquifer pe

-27.00 -27.00

-27.25 =27.25

secondarycatchments

aw

Aquifer Type

- Intergranular 0.5 - 2.0 I/s

- Intergranular 2.0 - 5.0 I/s

l:] Intergranular and fractured 0.0 - 0.1 I/s
:] Intergranular and fractured 0.1 - 0.5 I/s

|:] Intergranular and fractured 0.5 - 2.0 I/s
T |

Figure 3.6  Geology of the W70 Catchment

The catchments are described in Table 3.41.
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Table 3.41 W7 Catchment characteristics

MAP . . .
GRU Quat (mm/a) Elevation Aquifer types Groundwater Region
wW7-01 W570 | 769 0-100 [intergranular Eﬁarit:em Zululand Coastal

3.6.2 Groundwater use and resources

Groundwater use in W7 is minimal. The use for water supply is largely from lakes 2.845 (Mm?®/a).
The stress index (use/aquifer recharge) is low and groundwater resources are under-utilised (Table
3.42).

Table 3.42 Groundwater use and resources in W7

Aquifer |Exploitation GR.A“. Harvest

Quat ('?‘(:32) R((K/lc:]?/rg)e recharge | Potential E)I;%Ifé;?it;?n Potential (MtﬂnSSa) S"t1rde:);s PSC
(Mm3/a) (Mm?3/a) (Mm?¥/a) (Mm?3/a)

W70A |2577.95| 342.37 340.15 216.18 97.08 649.41 5.189 0.013 A

Monitoring of groundwater levels is limited to 4 boreholes over the entire expanse of W70A and no
records exist prior to 2000 (Figures 3.7 and 3.8).
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Figure 3.7  Monitoring boreholes in W70A
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Figure 3.8  Water levels in W70A

Water levels from 2003 to 2020 exhibit a decline. This corresponds to an extended dry period as
seen in a curve of cumulative departure from the mean of rainfall, which followed a very wet period
between 1973 to 2000 (Figure 3.9). Between 2000 and 2019 and 2019, rainfall was less than 3000
mm below average, so dropping water levels are to be expected and cannot be attributed to
abstraction. Subsequently, they rapidly start recovering. This highlights the problems of relying on
water levels without a long record covering extended wet and dry cycles and a dense monitoring
network, and a corresponding time series simulation of rainfall-recharge to evaluate natural
variations from the impacts of abstraction. Natural variations also vary by borehole, depending on
distance from the discharge zone, so generic water level RQOS cannot be applied catchment wide.

4000

3000

2000

1000
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-1000
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Figure 3.9  Cumulative rainfall departure from the mean in W70A
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3.6.3 Water quality

Groundwater quality is highly variable and can range from Class 0 to 4. Elevated fluoride and salinity
can exist (Table 3.43 to 3.45).

Table 3.43 Borehole water electrical conductivity. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W70A 0 23 2 2 1 I

Table 3.44  Borehole water nitrates. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W70A 25 3 0 0 0 I

Table 3.45 Borehole water fluoride. Number of boreholes per class

Quaternary Class 0 Class 1 Class 2 Class 3 Class 4 Classification
W70A 28 0 0 0 0 I

3.6.4 Groundwater contribution to baseflow

Groundwater abstraction has an impact on groundwater baseflow because groundwater is a large
component of baseflow (>95%). The remainder of baseflow originates as interflow (Table 3.46).

Table 3.46  Groundwater contribution to baseflow in W7

Quat Baseflow GW baseflow GW EWR GW % of Reserve GQ'L?]%?IS;?H
3 3 3 3
(Mm?3/a) (Mm?3/a) (Mm?3/a) Baseflow (Mm?/a) @ (Mm¥a)
W70A 65.88 63.61 82.70 96.54 83.11 135.65

Note 1: calculated as (0.65 x aquifer recharge) — use — Reserve (some figures found in Table 3.42)

3.6.5 Critical characteristics for setting RQOs

Groundwater use is minimal. The moderate borehole yields make localised over-abstraction
possible, but is unlikely to have a regional scale impact due to the very high recharge. The
groundwater component of baseflow is very high, hence the potential of groundwater abstraction to
impact on baseflow is significant. Baseflow can also be significantly impacted by SFR activities due
to the shallow water table.

The numerical RQO is based on aquifer recharge, the Reserve and existing lawful use. RQOs are
listed in Table 3.47.
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Table 3.47  Groundwater RQOs for W7
Quat Groundwater narrative RQO Groundwater
Abstraction Baseflow Water Level Water Quality numerical RQO
Local

All existing users to
comply with existing

for new users is to

Due to the low

purposes until

monitoring of
wellfields and

Water levels

domestic boreholes.

allocation schedules, groundwater
; . L background
including GA and use, monitoring I Some boreholes have -
; monitoring .~ |The remaining
Schedule 1, and not a high natural elevated salinity,
L . S should be : Allocable
W70A individual licence priority for RQO |; so water quality needs .

L . d implemented. groundwater is

conditions. Allocations |compliance to be tested for

135.65 Mm?¥/a.

remain within the numerical RQO sho_ul_d not
. exhibit long
allocable groundwater |is reached. 2
term declining
volume.
trends.

Note allocable = 65% of aquifer recharge — Reserve.

3.7 COASTAL LAKES

The groundwater fed coastal lakes include Lakes Sibaya, Shengeza, Mgoboseleni in W70, and
Lakes Nhlabane and Mzingazi in W12J, and Lake Cubhu in W12F.

3.71 Hydrogeology

Setting

On the KwaZulu-Natal coastal plain groundwater interacts with a system of lakes. The hydrology of
the lakes is influenced by the regional groundwater system through baseflow into adjacent streams
flowing into the lakes, and for some lakes, by direct seepage from the aquifers into the lakes. These
have been investigated in DWS (2020) and DWS (2021). Three types of lake systems exist that
function in different manners. The coastal lakes (i) situated in a topographically flat region with a
shallow water table, (ii) the lakes further inland are small water bodies that are formed through the
damming of tributaries by sandbars along the flood plain. These off-channel lakes reside under
different geological conditions. They formed in the incised river channels where there are shallow
soils and limited groundwater interaction. The third type of lakes are combination lakes (iii) that are
fed by rivers and groundwater but are dominated by the stream network.

The coastal lakes that are controlled by subsurface conditions include Lake Nhlabane, Lake
Mzingazi and Lake Cubhu and the lakes in W70. They are characterised by a very shallow water
table intersected by the lakes. They are therefore very sensitive to land use changes that affect
recharge and evaporation, and large-scale groundwater abstraction that may impact on the water
table. They are extensions of the local groundwater and have a strong interaction with the aquifer,
hence determining their yield requires accounting for surface and groundwater inflows and outflows
to the lakes.

The Zululand coastal plain has significant groundwater development potential and could be
developed for future water supply. However, it is not recommended that this water be used for large
groundwater abstraction schemes in the vicinity of the coastal lakes due to the resulting reduction of
inflows into the lakes. The average borehole yield varies between 0.5 - 2.0 /s in the coastal aquifer,
however, much higher yields are obtained from boreholes tapping the underlying Miocene
conglomerates/cogina where it exists. The groundwater quality is very good but the shallow water
level and hydraulic conductivity of the coastal aquifer and overlying vadose zone makes the aquifers
vulnerable to groundwater contamination.
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The impact abstraction may have on a lake is related to the aquifer hydraulic parameters, which vary
by site. The approximate borehole yield for varying aquifer parameters was utilised to determine a
distance-drawdown relationship and the radius of influence at which abstraction would have no
impact on the lake in terms of creating no drawdown at the lake (Figure 3.10). For a borehole with
a yield of 2 I/s, it would have no impact on water levels at the edge of the lake if it as least 310 m
away.
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Figure 3.10 Radius of influence for boreholes in the coastal sands

Lake Mzingazi

In Lake Mzingazi, from the start of the monitoring program in 1967 until 1992 the lake level remained
fairly static between 2 - 3 mamsl, with the exception of the period between 1981 and 1983 when the
lake levels dropped below the spillway. During the severe drought period from 1992 to the 1995,
the lake level dropped continuously to a low level of 1.08 mamsl at the end of the winter of 1993.
There was a very slight recovery during the summer rainfall of 1994 but the lake level then fell even
further to a low of 1.06 mamsl in July 1994, and finally to 0.85 in February 1995. Dry season flows
suggest little change in the groundwater regime, which droughts being caused by reduced surface
water inflow.

Lake Nhlabane

In lake Nhlabane, the monitoring programme began during the drought of 1990 - 1995 and captures
the lowest recorded lake level. Since 2000 the water level remains below the level of the present
weir, and does not spill. Minimum water levels are 1.56 mamsl. Dry season flows have remained
consistent with groundwater contributions exceeding surface water only in very dry years. The lower
groundwater contribution relative to lake Mzingazi means the lake is more vulnerable to drought.

Lake Cubhu
Lake Cubhu has a short monitoring record. Simulated dry season flows for the month of July for
surface water, and for groundwater have remained consistent with surface water contributions
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exceeding groundwater by a large margin except only in severe drought years. The low groundwater
contribution means the lake is vulnerable to drought.

Lake Sibaya

Lake Sibaya has a surface catchment area of 509 km? and a groundwater catchment area of 569
km? was utilized for groundwater recharge, which excludes the lake area. Smithers et al. (2017),
utilises an area of 638 km?, including a lake area of 69 km2. Weitz (2016) uses a groundwater
catchment of 663 km?, including a lake catchment of 73 km?. Previous investigations have concluded
that afforestation is responsible for the drying of the lake, however, these investigations did not
simulate back to 1920 to include the drought period from the late 1920s to middle 1930s. DWS
(2022) utilised a rainfall time series for the period 1920 - 2020 based on WR2012 rainfall, extended
to September 2020. The period after 2000 has been dry, with 2000 to 2019 corresponding to an
extended dry period, with rainfall well below the mean. The area of afforestation has grown from
1970 to 118 km? at present day. This has been attributed as the cause of dropping lake levels without
regard to the diminished rainfall of the past 20 years.

Lake water abstraction commenced in June 1975 and has progressively increased over the years
with total abstraction at 3.08 Mm?3/a presently. The estimated groundwater abstraction is 1.7 Mm?/a.
The water level in Lake Sibiya has dropped to below 18 mamsl| from 1968-1973, prior to the large
increase in afforestation and abstraction. Pre-1975, ground and surface water abstraction and
afforestation of the catchment was very low relative to 2015, and as such the water level fluctuations
recorded between 1967 and 1980 are near natural as are available. Consequently, the Reserve
requirement to maintain levels at. 18.9 mamsl in dry periods and that lake level should not be allowed
to drop below 18 mamsl even in drought conditions may be a bit severe.

Observed, naturalised and simulated lake water levels show that due to the low rainfall after 2000,
lake levels would have dropped naturally, and the impact of afforestation and abstraction is to
increase the drop in lake level by about 1m. From the start of the monitoring program prior to
afforestation lake levels are 17-18.5 mamsl. After significant afforestation commences in 1970 until
2000, lake levels rise despite afforestation and abstraction due to the wet conditions during this
period, however, they are 1 m below naturalised lake levels. After 2000 lake levels drop due to dry
conditions as well as afforestation and abstraction. The water balance of the lake during after 1995
shows a reduction of surface water inflow of nearly 50%, due to low rainfall, afforestation and a drop
in the groundwater water level reducing baseflow to the perennial drainage channels due to their
shallow depth, but the impact on inflows to the lake is a reduction of only 1 Mm?3a from natural
conditions, since the lake penetrates most of the aquifer.

By simulating various land covers and abstraction scenarios for 100 years, several conclusions were
reached in DWS (2022). Even under natural conditions, the lake would have dropped to 16 mamsl
during the 1930s and the present day. Therefore, afforestation and abstraction alone cannot be the
sole cause of low lake levels and the removal of afforestation would not permanently maintain lake
levels above 17 mamsl, as seen in the observed record until about 2008. The current situation brings
water levels down to below the level at which the lake splits in two below 16 mamsl. Removing the
afforestation would still result in water levels just below 15 mamsl. Reducing afforestation by 50%
and stopping the lake abstraction and transferring the water use to groundwater would keep water
levels within 0.4 m of natural conditions and drop levels to 15.5 mamsl during the present drought.
The removal of all afforestation and direct lake abstraction is required to maintain water levels at 16
mamsl.
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The preferred scenario is therefore to reduce lake abstraction as much as possible and transfer the
water use to groundwater. Lowering groundwater levels would reduce evaporation losses from
shallow water table areas and would have a significantly lower impact on the lake since the seepage
face between the lake and the aquifer and the hydraulic gradient would not be significantly reduced.
Removal of afforestation alone will not maintain lake levels above the desired 16 mamsl during
drought periods if the current direct abstraction continues.

Current water losses from the lake need to be reduced by 4.4 Mm?®a to maintain lake levels above
15,5 mamsl, and by 6 Mm?/a to maintain the lake above 16 mamsl| during dry periods.

3.7.2 Groundwater use and resources

Table 3.48 provides a summary of natural inflows into the lakes and current abstraction. All the
lakes are over subscribed and cannot maintain present day abstraction during dry periods.

Table 3.48 Summary of results: Lake Quinary Mean Annual Runoff (MAR)
Inflows
Lake uinar . Groundwater MAR Surface Historic Firm
Quinary @?ﬁgﬁﬁﬂ% inflow (net) | portion (million (r;l1—icl)ltiilanA3F/za) Yield
(million m¥/a) m?3/a) (million m¥%a)
Mzingazi Ww12J1 14.0 12.45 39.98 52.43 10.5
7.9 without
Nhlabane w1232 18.0 4.69 25.71 30.40 support from
Mfolozi
Cubhu W12F2 6.0 3.49 18.09 21.58 0.4
. 3.12 and 2.8 2.9 (based on
Sibaya W70A1 from SER 31.67 11.98 43.11 15.h mamsl)
3.7.3 Critical characteristics for setting RQOs
RQOs for lakes fed by groundwater interaction need to consider:
] Historic natural lake levels, using calibrated simulations since observed records to not extend

sufficiently to cover wet and dry periods.
" The minimum lake levels that can be sustained during drought.
" The impacts of SFRs, AlPs and groundwater abstraction on the lake water balance and level.
. Surface and groundwater inflows into the lake.

The moderate to high borehole yields makes very localised over-abstraction and impact on lakes
possible but is unlikely to have a regional scale impact due to the very high recharge. The
groundwater component of baseflow is very high, hence the potential of groundwater abstraction to
impact on lake inflow is significant if large scale abstraction results in a high stress index. Inflows
can also be significantly impacted by SFR activities due to the shallow water table.

The minimum drought water level requirements for the Mhlathuze River system are based on the
work presented in the report on ‘Lake Water Level Requirements’ which used the results of a survey
undertaken for Mhlathuze Water (Hattingh, 1998). No demand should be allowed, under any
circumstances, to draw water from a lake when it is below its Drought Minimum Level (DML). This
approach is followed to ensure that no lake is drawn down below its DML (except in periods of
extreme drought by evaporation).
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RQOs are listed in Table 3.49.

Table 3.49 Groundwater RQOs for Groundwater fed Coastal lakes
Groundwater narrative RQO Groundwater numerical RQO
Lake
Abstraction Surface Inflow Grotr;s;vlater Lake level Abstraction
No
The preferred scenario is to afforestation or
reduce direct lake The minimum |lake
abstraction as much as drought lake abstraction is
possible and transfer existing level is to be possible and
Sibaya water use to groundwater. maintained total
above 16 groundwater
Abstraction to be restricted mamsl for abstraction in
within the radius of influence Category B/C. [the lake
of the borehole catchment of
4.7 Mm?3/a.
Due to land use The minimum |Total water
changes, Due to the low |4r5yght lake allocations
. . monitoring of groundwater level is to be from the lake
Mzingazi surface water use relative to | aintained should not
inflows is recharge
fati ’ above 0.1 exceed 10.5
All existing users to comply | equired and lake [monitoring mamsl. Mm3/a.
with existing allocation levels need to be |presently not
schedules, |nclud_|ng_ C_-JA and |monitored to required for Total water
Sphedule 1, gpd individual remain above the |RQO The minimum allocations
Ilcence. conditions. minimum drought |compliance. drought lake from the lake
Allocations for new level. level is to be should not
Nhlabane largescale abstraction maintained exceed 7.9
requires an assessment of above 3.5 Mm?3/a without
impacts on lake level. mams| ' any support
) from the
Abstraction to be restricted Mfolozi River.
within the radius of influence The minimum | Total water
of the borehole drought lake allocations
Cubhu level is to be from the lake
maintained should not
above 1.2 exceed 0.4
mamsl. Mm?3/a.




Usutu to Mhlathuze Catchment Classification and RQOs

4 APPROACH FOR DETERMINING RQOS FOR WETLANDS

4.1 PROCESS

Due to the high number of wetlands within the W primary catchment (Usutu to Mhlathuze Catchment;

Figure 4.1), itis unrealistic to implement and monitor RQOs for each individual wetland. Following

the recommendations and method guidelines by DWS (2016) and more recently by Bredin et al

(2019), specific RQOs were set for priority wetlands of high or very high importance, although these

were constrained by the availability of existing data. The overall, integrated process of determining

RQOs for wetlands is shown in Figure 4.1. Similarly, Bredin et al. (2019) outline a 5-step process

to determine wetland RQOs:

1) Identify potentially significant wetland resources.

2) Identify, verify, and prioritize wetland resources to inform the delineation of Resource Units.

3) Desktop delineation, Present Ecological State and Importance and Sensitivity of Priority
Wetland Resources to determine the Recommended Ecological Category and to inform the
delineation of Resource Units.

4)  Determine sub-components and indicators; and

5)  Set Resource Quality Objectives, and numerical criteria, and provide implementation
information.

The objective of the wetland component is to specify RQOs for wetlands at both a catchment level
as well as prioritised individual wetland RUs (prioritisation was conducted as part of the RU and IUA
prioritisation, delineation and wetland status quo reporting task, refer to DWS (2022b). Catchment-
level RQOs provide broad level objectives for wetland management within the Water Management
Area (WMA). RQOs for priority individual wetland or wetland complexes are dependent on available
baseline data, and where such data are available, this enables the specification of numeric as well
as narrative RQOs to manage these systems according to the desired ecological condition.

Two levels of RQOs have thus been determined for the wetlands in the Usutu to Mhlathuze

Catchment:

. Catchment-level RQOs: Baseline EcoStatus and Ecological importance and sensitivity data at
the quaternary catchment and sub-quaternary catchment scales were developed for these
RQOs.

. RQOs for high priority individual wetlands or wetland complexes: Developed for very high
priority wetlands with more detail than above.

The following summarises the process for RQO determination (see DWS, 2016 and Bredin et al.,
2019 for more detail):

1. Collate information on flow and non-flow related impacts

This requires collation of information on flow and non-flow related impacts identified in previous tasks
(the Resource Unit (RU) and IUA prioritisation, delineation and wetland status quo reporting task,
refer to DWS, 2022b).

2.  Select sub-components and indicators for RQO determination and monitoring

The main components of relevance to wetlands include water quantity, water quality and habitats
and biota. Sub-components and indicators should reflect those that are sensitive to actual or
potential impacts and can be measured and monitored.

3. Provide narrative RQOs for indicators of High Priority wetlands
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This involves the preparation of narrative RQOs for sub-components and indicators identified as
relevant in the previous action.

4. Provide numeric RQOs for indicators of high Priority wetlands

This involves the preparation of numerical RQOs to complement the narrative RQOs but will be
limited by existing baseline data.

5. Provide broad level narrative RQOs for wetlands across the WMA

Generic management guidelines specific to the wetland regions should provide management and
monitoring approaches for specific sub-components (relevant to the wetland types and risks of the
relevant wetland region).

STEP 6: Determine RQOs (narrative and numerical limits) and provide
implementation information
6.1 ROO SUBCOMPONENTS AND INDICATORS
1. Consolidate all relevant information generated during the process
2. Prioritise sub-components
3. Select indicators for RQOs
4. Select driving variables for water quality
A 4 A 4 h 4
6.2 GROUNDWATER 6.3 RIVERS AND ESTUARIES 6.4 WETLANDS
Per GRU: 1. Provide the flow RQO (EWR) as generated in For high priority wetland groups
1. Identify critical subcomponents (eg. stress and Step 3 for the TEC of High priority RUs 1. Identify and assess flow and non-flow related
use; quality) and select indicators 2. Provide habitat and biota RQOs for the sub- impacts
2. Draft a narrative and/or numerical limits for components for the TEC of High priority RUs 2. Select sub-components for RQO
RQOs 3. Provide water quality RQOs for High priority determination and monitoring
water quality RUs 3. Identify indicators that represent sub-
4. Provide broad (desktop level) flow RQOs (EWR) components
as generated during Step 3 for the TEC of Low 4. Provide water quality RQOs for High priority
and Moderate priority RUs water quality wetlands
5. Provide broad habitat RQQs for the TEC of Low 5. Develop narrative RQOs for indicators
and Moderate priority RUs 6. Develop numerical RQOs in support of
narrative RQOs
A 4
6.5 IMPLEMENTATION
1. Prepare an implementation report
2. Include recommendations re. monitoring
> network (location, frequency, data retrieval <
and synthesis, etc.)
3. Recommend linkages with other institutions
(eg. environmental, local government, etc.)
Y Link ith other instituti
InKages with other institutions (eg.
- RQOs for high priority RUs available for gazetting . g tal local g g
- Information for a DWS implementation plan available enwronEmen al, ocaagovernmen )
Figure 4.1  lllustration of the sub-steps for the process of RQO determination (narrative

and numerical; after DWS, 2016)

4.2 AVAILABLE DATA FOR DETERMINING RQOS

Available information for the wetlands of the Usutu to Mhlathuze catchment was sourced during the
the RU and IUA prioritisation, delineation and wetland status quo reporting task (DWS, 2022c), as
well as the determination of Wetland EcoStatus and EWR tasks (DWS, 2022b). This included the
selection of high priority wetlands or wetland groups based on ecological, socio-cultural and water
resource use importance. The assessment of Present Ecological State (PES) relied on existing
metrics within the Present Ecological State, Ecological Importance and Ecological Sensitivity
(PES/EI/ES) database (DWS, 2014a), while the assessment of ecological importance and sensitivity
relied on the identification and rating of biodiversity value, ecological importance, functional value,
wetland sensitivity and risk of degradation.
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4.21 Catchment level RQOs for wetlands

Baseline information for wetlands at the sub-quaternary catchment scale was generated as part of
the RU and IUA prioritisation, delineation and wetland status quo reporting task (DWS, 2022b), as
well as the determination of Wetland EcoStatus (DWS, 2022c). This included the selection of high
priority wetlands or wetland groups based on ecological, socio-cultural and water resource use
importance. The assessment of PES relied on existing metrics (both of the riparian/wetland metrics:
riparian/wetland zone and zone continuity modification) within the PES/EI/ES database (DWS,
2014a), while the assessment of ecological importance and sensitivity relied on the following actions:

. Identification and rating of biodiversity value and ecological importance. Specific criteria that
define biodiversity value were rated, based on desktop information (e.g. RAMSAR status,
condition including FEPA condition, habitats for rare and endangered species (birds, frogs,
waterbirds), and critical biodiversity areas (EKZNW, 2010, which is an update of the Ferrar &
Lotter, 2007 plan).

. Identification and rating of functional value. Specific criteria that evaluate the functional value
including socio-economic value; hydrological functioning (flow regulation, maintenance of base
flows) and water quality amelioration were rated.

. Identification and rating of sensitivity of each wetland unit using criteria such as size, HGM
type, known sensitive species or habitats, and degree of impact.

. Rating the risk of degradation: rating the risk to a wetland unit based on land use and water
demand.

The results were presented in DWS (2022b) and are repeated here for interest and background to
this report (refer to Chapter 5).

4.2.2 Detailed RQOs for high priority wetlands or wetland complexes

There are hundreds of wetlands within the Usutu to Mhlathuze WMA and RQOs cannot be
determined individually for all of them, hence groupings according to SQs (see above), but some are
important enough to warrant more detailed information. These were highlighted as part of the
EcoStatus and EWR determination for wetlands (DWS, 2022c). For each of these, the PES,
Ecological Importance (ElI) and Ecological Sensitivity (ES) was validated and updated where
necessary and REC determined. South African National Land Cover (SANLC, 2020), Google Earth
© and WET-Health (Level 1A; MacFarlane et al., 2007) were used to determine the PES of very
high, and at times, high priority wetlands. Where the wetland Hydrogeomorphic (HGM) was not
entirely applicable to WET-Health (e.g. riverine wetlands), PES/EI/ES (DWS, 2014a) metrics for the
riparian/wetland assessments were additionally used as a starting point and were verified for each
sub-quaternary (SQ) / wetland polygon using Google Earth © and SANLC data. The HGM types of
wetlands with High or Very High priority are shown in Figure 4.2. HGM types were taken from
National Freshwater Ecosystem Priority Area (NFEPA) spatial data (Nel et al., 2011). Both the PES
(based on the overall impact score and land use within wetlands) as well as the impact ratings were
used to develop more detailed RQOs for important wetlands. In all cases the delineation of wetlands
was taken from the National Wetland Map version 5 (NWM5) (van Deventer et al., 2018) except for
the Mkuze floodplain where the NFEPA coverage was used since the NWM5 does not feature this
wetland.
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Figure 4.2  Wetland HGM types of High and Very High priority wetlands only
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5 DESKTOP ECOCLASSIFICATION AND SUMMARY OF WETLAND
PRIORITY

The desktop EcoClassification for wetlands was conducted for the Delineation and Status Quo

Report. Summary results of the PES assessment and wetland prioritisation are repeated here to

serve as background information the RQOs, and are shown in Tables in sections below for each

secondary catchment where Table headings are as follows:

=  SQ: The SQ number from the PES/EI/ES study (DWS, 2014a) representing the sub-quaternary
catchment.

= Name: Name of the River in the SQ if it exists.

= Wetland PES: The dominant PES Category of the wetlands within the sub-quaternary
catchment.

= Wetland Ecological Importance (El): Obtained from an integration of RAMSAR status, wetland
FEPA status, provision of habitats for rare and endangered species (birds, frogs, plants), critical
biodiversity areas (Berliner & Desmet, 2007), and wetland extent (area).

= Wetland Ecological Sensitivity (ES): Based on natural land cover data within wetlands and
within a 100m buffer around wetlands (data from NFEPA; Nel et al., 2011 and National
Biodiversity Assessment (NBA); Van Deventer et al., 2018).

*= Integrated Environmental Importance (IEl): Based on a rating from 1 — 5 where 1 is Very Low
and 5 is Very High. The IEI considers both the ES and the PES.

=  Water Resource Use Importance (WRUI): Based on a rating from 0 — 4 where 0 is Very Low
and 4 is Very High.

=  Wetland Priority: This is based on a rating from 1 — 4 where 1 is Low, 2 is Moderate, 3 is High
and 4 is Very High, and considers both the IEI and the WRUI. At the SQ level, the wetland
priority represents the combined priority of all wetlands in the quinary catchment.

The following Wetland HGM abbreviations are applicable to maps in this Chapter:
" CVB - Channeled valley bottoms.

" DEPR — Depressions.

. FLOOD - Floodplains.

" RIVER - Riverine.

. SEEP - Seeps.

. UVB - Unchanneled valley bottoms.

. EST — Estuary.

511 W1 Catchment (Main River: Mhlathuze)

The Mhlathuze catchment has roughly 124 000 Ha of wetlands including estuaries and nearly 20
000 Ha if estuaries are excluded. Figure 3.1 shows the spatial distribution of different wetland HGMs
within the catchment. Floodplain wetlands dominate the catchment with a combined area of over
6700 Ha, but unchanneled valley bottoms and riverine and seepage wetlands are also notable in
extent covering 3078, 3882 and 4490 Ha respectively. Wetlands named in the National Spatial
Biodiversity Assessment (NSBA) within this catchment include the floodplain and swamp system,
Umlalazi, Cubhu, Nsezi, Thulazihleka and Mzingazi. Mzingazi was historically part of the Richard’s
Bay estuary, but a weir was built between the lake and the connection to the ocean which results in
the lake being a freshwater system.
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The priority of wetlands within the Mhlathuze Catchment, as well as the data which are considered
in its determination, are summarised at the sub-quaternary catchment scales in Table 5.1. The SQs
that have a Very High wetland priority include W12E-03475 (Mhlathuze leading into the Mhlathuze
swamp system), W12H-03459 (mostly lower reaches of Nseleni, including Nsezi and portions of the
Mhlathuze floodplain), W12J-03450 (Nundwane, mainly Mzingazi), W12J-03392 (Mpisini) and
W12J-03403 (extensive channelled valley bottom wetlands leading into Richard’s Bay Estuary, and
W12J-03411 (Depressions and seeps near the Nlabane estuary).

LEGEND
wi

*  NSBA Wetland Names

Wetland HGMs (2018)
Bl cvB
B DEPR
B EST
FLOOD
I RIVER
SEEP
8 uve

Figure 5.1

The spatial distribution of different HGMs (2018 updated wetland map 5; van

Deventer et al., 2018) in the Mhlathuze Catchment (W1) and NSBA named wetlands (data from

the NSBA, Driver et al., 2005)

Table 5.1

per SQ in the Mhlathuze catchment

Summary of wetland PES, El, ES and IEI, along with WRUI and wetland priority

© © © ©

g g s 4 S £ Sm s | &
W11A-03597  |Matigulu [RGB VERY HIGH  |VERY HIGH  |MODERATE 1 1
W11A-03748  |uMngwenya © MODERATE |MODERATE |MODERATE 1 1
W11A-03776  |kuMnyameni © MODERATE |MODERATE |MODERATE 1 1
W11A-03599  |Ngoje D/E  |HIGH VERY HIGH |MODERATE 2 2
W11A-03612  |Matigulu C  |VERYHIGH |HIGH MODERATE 2 2
W11C-03713  |Nyezane VERY HIGH  |HIGH MODERATE 2 3
W11C-03917  |Nyoni VERY HIGH  |LOW MODERATE 2 3
W12A-03086  |Gologodo VERY HIGH |VERY HIGH  |HIGH ” 2
W12A-03104  |Mhlatuze VERY HIGH |VERY HIGH |MODERATE ” 2
W12A-03153  |Mhlatuze VERY HIGH |VERY HIGH |MODERATE ” 2
W12A-03226 VERY HIGH |VERY HIGH |MODERATE ” 2
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© o © ©
2 5, s 8 S
g s Su S5 £ S
W12B-03334 Mhlatuze VERY HIGH VERY HIGH HIGH
W12B-03356 Mhlatuze VERY HIGH VERY HIGH VERY HIGH
W12B-03398 Mavungwini VERY HIGH VERY HIGH VERY HIGH
W12B-03471 Nyawushane VERY HIGH VERY HIGH VERY HIGH
W12B-03479 Mhlatuze VERY HIGH VERY HIGH MODERATE
W12B-03336 KwaMazula VERY HIGH VERY HIGH MODERATE
W12C-03189 Mfule VERY HIGH HIGH MODERATE
W12C-03225 Mfule VERY HIGH VERY HIGH HIGH
W12C-03232 Nhlozane VERY HIGH LOW HIGH
W12C-03263 Mfulazane VERY HIGH VERY HIGH MODERATE
W12C-03303 Mfule VERY HIGH LOW MODERATE
W12D-03346 Ntambanana VERY HIGH VERY HIGH HIGH
W12D-03375 Mhlatuze VERY HIGH VERY HIGH MODERATE
W12D-03388 Mhlatuze E VERY HIGH VERY HIGH MODERATE
W12E-03475 Mhlatuze VERY HIGH VERY HIGH HIGH
W12E-03526 Mhtatuzana VERY HIGH VERY HIGH HIGH
W12E-03530 Mateku VERY HIGH VERY HIGH MODERATE
W12E-03558 Mhlatuzana VERY HIGH VERY HIGH VERY HIGH
W12G-03229 Nseleni HIGH VERY HIGH MODERATE
W12H-03289 Mbabe VERY HIGH VERY HIGH MODERATE
W12H-03316 Mposa VERY HIGH VERY HIGH MODERATE
W12H-03401 Okula E VERY HIGH VERY HIGH MODERATE
W12H-03418 Nseleni VERY HIGH VERY HIGH HIGH
W12H-03428 Mbabe VERY HIGH VERY HIGH MODERATE
W12H-03459 Nseleni VERY HIGH VERY HIGH HIGH
W12F-03611 Mzingwenya VERY HIGH VERY HIGH MODERATE
W12J-03290 Nhlabane VERY HIGH VERY HIGH MODERATE
W12J-03411 VERY HIGH VERY HIGH HIGH
W12J-03493 VERY HIGH VERY HIGH HIGH
W12J-03501 Kondweni VERY HIGH VERY HIGH MODERATE
W12J-03392 Mpisini VERY HIGH VERY HIGH HIGH
W12J-03403 VERY HIGH VERY HIGH HIGH
W12J-03450 Nundwane VERY HIGH VERY HIGH HIGH
W13A-03583 Mlalazi HIGH VERY HIGH MODERATE
W13A-03609 Mlalazi VERY HIGH VERY HIGH MODERATE
W13A-03641 Mkukuze VERY HIGH VERY HIGH HIGH
W13B-03593 KwaGugushe VERY HIGH VERY HIGH HIGH
W13B-03774 Manzamnyama VERY HIGH VERY HIGH VERY HIGH
W12F-03494 Mhlatuze D/IE VERY HIGH VERY HIGH MODERATE

5.1.2 W2 Catchment (Main River: Umfolozi)

The Umfolozi catchment has roughly 90 000 Ha of wetlands including estuaries and just over 66 100
Ha if estuaries are excluded. Figure 5.2 shows the spatial distribution of different wetland HGMs
within the catchment. Riverine and seepage wetlands dominate the catchment with a total area each
of nearly 32300 Ha and 26072 Ha respectively. Wetlands named in the NSBA within this catchment
include the Bloemveld Vlei, Stilwater Vlei, Grootgewaagd Vlei, Lenjani Vlei, Aloeboom Vlei, the
Fuyeni Reedbed, Mvamazi Pan, Umfolozi, Lake Teza, Collin’s Lake, Mavuya Pan, Mfuthululu and
the Umfolozi Swamp. The SQs that have a Very High wetland priority include W21G-02885, W21H-
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02897 and W21H-03004 (mainly the White Mfolozi, and mainly because PES is B and WRUI is high)
(Table 5.2).

o rootgewaagd Viei
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J { TN * NSBA Wetland Names
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Figure 5.2  The spatial distribution of different HGMs (2018 updated wetland map 5; van
Deventer et al., 2018) in the Umfolozi Catchment (W2) and NSBA named wetlands (data from
the NSBA, Driver et al., 2005)

Table 5.2 Summary of wetland PES, El, ES and IEl, along with WRUI and wetland priority
per SQ in the Umfolozi catchment

¢ o 5 5 5 5 5 g

o § 3 3 _ E 8 — T 9

0 z 2 2T S W 2w 2 a
W21A-02512 |aMagoda VERY HIGH |VERY HIGH |MODERATE 2 3
W21A-02527 |White Mfolozi VERY HIGH |HIGH MODERATE 2 3
W21B-02539 |iShoba VERY HIGH |HIGH MODERATE 2 3
W21B-02546 |White Mfolozi VERY HIGH |MODERATE |MODERATE 2 3
W21B-02603 |Lenjane VERY HIGH |HIGH HIGH 2 3
W21B-02652 |White Mfolozi VERY HIGH [HIGH VERY HIGH 2 3
W21B-02670 |White Mfolozi VERY HIGH [HIGH VERY HIGH 2 3
W21C-02599 |Sandspruit VERY HIGH |VERY HIGH |VERY HIGH 1 3
W21F-02727 |White Mfolozi VERY HIGH [HIGH HIGH 1
W21D-02676 |Mvunyane VERY HIGH [HIGH MODERATE 1
W21D-02788 |Vumankala VERY HIGH [HIGH MODERATE 1
W21D-02815 |Mvunyane VERY HIGH [HIGH HIGH 1
W21D-02832 |Jojosi VERY HIGH [HIGH MODERATE 1
W21D-02848 |Jojosi VERY HIGH [HIGH MODERATE 1
W21E-02873 |Nondweni VERY HIGH [HIGH HIGH 1
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W21E-02912 |Nondweni VERY HIGH [VERY HIGH |[MODERATE 1
W21E-02934 |Vuwankala VERY HIGH [MODERATE |[MODERATE 1
W21E-02953 |Ngwebini VERY HIGH |VERY HIGH |MODERATE 1
W21E-02963 |Nondweni VERY HIGH |VERY HIGH |MODERATE 1
W21F-02840 [Mvunyane VERY HIGH [HIGH HIGH 3
W21G-02851 |White Mfolozi VERY HIGH [HIGH HIGH 3
W21G-02885 |White Mfolozi VERY HIGH [HIGH VERY HIGH 3
W21G-02914 |Ntinini VERY HIGH [MODERATE |HIGH 3
W21G-02929 |Nsubeni VERY HIGH [MODERATE |HIGH 3
W21G-03067 VERY HIGH [HIGH MODERATE 3
W21G-03085 |Ntinini VERY HIGH [HIGH MODERATE 3
W21H-02889 |Mhlahlane VERY HIGH [HIGH MODERATE 3
W21H-02897 |White Mfolozi VERY HIGH |MODERATE |VERY HIGH 3
W21H-03004 |White Mfolozi VERY HIGH |MODERATE |VERY HIGH 3
W21J-03018 |Maphophoma VERY HIGH |MODERATE |LOW 1
W21J-03030 |White Mfolozi VERY HIGH |MODERATE |MODERATE 1
W21J-03036 |Mpembeni VERY HIGH |MODERATE |HIGH 1
W21J-03050 |Mpembeni VERY HIGH |LOW HIGH 1
W21J-03066 |Mpembeni VERY HIGH |MODERATE |MODERATE 1
W21J-03075 |Mkumbane VERY HIGH |HIGH VERY HIGH 1
W21J-03112 |Mzinhlanga VERY HIGH |MODERATE |MODERATE 1
W21K-02976 |Mbilane VERY HIGH |MODERATE |MODERATE 1
W21K-02981 |White Mfolozi VERY HIGH |MODERATE |MODERATE 1
W21K-03019 |Nhlungwane VERY HIGH |MODERATE |VERY HIGH 1
W21K-03080 |White Mfolozi VERY HIGH |HIGH MODERATE 1
W21L-03041 |White Mfolozi VERY HIGH |MODERATE |HIGH 1
W21L-03059 |White Mfolozi HIGH MODERATE [HIGH 1
W21L-03161 |Munywana HIGH MODERATE |[MODERATE 1
W21L-03163 |Munywana HIGH LOW HIGH 1
W21L-03176 |Mayayeni VERY HIGH |MODERATE |HIGH 1
W22A-02586 |Black Mfolozi VERY HIGH |VERY HIGH |HIGH 2 3
W22A-02587 |Mgobhozi VERY HIGH |VERY HIGH |HIGH 2 3
W22A-02591 VERY HIGH |VERY HIGH |MODERATE 2 3
W22A-02596 |Black Mfolozi VERY HIGH |VERY HIGH |HIGH 2 3
W22A-02610 |Black Mfolozi VERY HIGH |HIGH MODERATE 2
W22B-02661 |Hlonyana VERY HIGH |HIGH MODERATE 2
W22B-02662 |KwaMbizankulu VERY HIGH |HIGH MODERATE 2
W22B-02706 |Hlonyane VERY HIGH |MODERATE |MODERATE 2
W22B-02728 |Hlonyane VERY HIGH |MODERATE |HIGH 2
W22B-02773 |Hlangabende VERY HIGH |VERY HIGH |HIGH 2
W22C-02688 |Black Mfolozi VERY HIGH [HIGH MODERATE 1
W22D-02795 |iThaka VERY HIGH [HIGH MODERATE 1
W22F-02722 |Black Mfolozi VERY HIGH [HIGH MODERATE
W22E-02595 VERY HIGH [HIGH MODERATE 2
W22E-02601 |Bululwana VERY HIGH [HIGH MODERATE 2
W22E-02605 |Sikwebezi VERY HIGH [HIGH MODERATE 2
W22E-02702 |Sikwebezi VERY HIGH [HIGH MODERATE 2
W22F-02726 |Sikwebezi VERY HIGH [HIGH MODERATE 2
W22F-02748 |Black Mfolozi VERY HIGH [MODERATE |[MODERATE 2
W22G-02624 |Vuna VERY HIGH [MODERATE |HIGH 2
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W22H-02846 |Black Mfolozi VERY HIGH |LOW HIGH 2
W22H-02844 |Mbhekamuzi VERY HIGH |MODERATE [MODERATE 1
W22J-02807 _|Black Mfolozi VERY HIGH |[MODERATE |MODERATE 1
W22J-02817 _ |Black Mfolozi VERY HIGH |MODERATE [HIGH 1
W22J-02910 _ |Black Mfolozi VERY HIGH |MODERATE [HIGH 1
W22)-02918 | Wela VERY HIGH |[MODERATE |MODERATE 1
W22J-02942 |Mvalo VERY HIGH |MODERATE [MODERATE 1
W22K-02622 VERY HIGH |MODERATE [MODERATE
W22K-02629 |Mona VERY HIGH |MODERATE [MODERATE 1
W22K-02636 | Manzimakulu VERY HIGH |[MODERATE |MODERATE 1
W22K-02761 |Mapopoma VERY HIGH |[MODERATE |VERY HIGH 1
W22K-02783 |Mona VERY HIGH [LOW VERY HIGH 1
W22L-02916 _|Black Mfolozi VERY HIGH |HIGH VERY HIGH 1
W23A-03058 _[Mbukwini VERY HIGH |VERY HIGH [MODERATE 1
W23A-03083 | Mfolozi VERY HIGH [VERY HIGH [HIGH 1
W23A-03098 |Nkatha VERY HIGH |VERY HIGH [MODERATE 1
W23A-03113 |Mfolozi VERY HIGH |VERY HIGH [MODERATE 1
W23A-03149 | Mfolozi MODERATE |[VERY HIGH |MODERATE 1
W23A-03160 |Mvamanzi VERY HIGH |VERY HIGH |[MODERATE 1
W23B-03222 |Msunduzi VERY HIGH |VERY HIGH [HIGH
W23B-03250 _|Ntobozi VERY HIGH |VERY HIGH |[MODERATE
W23B-03231 _|Msunduzi VERY HIGH |VERY HIGH [MODERATE
W23C-03180 |Msunduzi VERY HIGH |[VERY HIGH [MODERATE
W23C-03254 |Mavuya HVERY HIGH [VERY HIGH |MODERATE
W23C-03272_|Ntenja VERY HIGH |VERY HIGH [MODERATE
W23C-03287 |Mavuya VERY HIGH |VERY HIGH |[MODERATE
W23D-03108 | Mfolozi E_ |VERYHIGH |VERY HIGH |[MODERATE

51.3

W3 Catchment (Main River: Mkuze)

The Mkuze catchment has over 1 000 000 Ha of wetlands including estuaries but almost 33 000 Ha
if estuaries are excluded. Figure 5.2 shows the spatial distribution of different wetland HGMs within
the catchment. Floodplains and depressional wetlands dominate the catchment with a total area
each of 11844 Ha and 9484 Ha respectively. Wetlands named in the NSBA within this catchment
include Enseleni, Nyalazi, the Makhakathana Flats, Hluhluwe River Vlei, Bushlands Pan, the
Hluhluwe Floodplain, the Mkuze Floodplain and Swamp System, Ku Ndlebeni, Nhlonhlela Pan,
Hlonhlela, Mkuze Airstrip Pans, Nsumo Pan, Neshe, Muzi (South), Tshanetshe, Ntshangwe Lake,
Mpanze Pan, Yengweni, Mdlaze Pan, StLucia-Manzibomvu, Mhlazi Pan, St Lucia-Siphudwini,
Siphudwini, Mfula Pan and St Lucia-Mbazwana. The RUs that have a Very High wetland priority
include W31-1 (Mkuze), W31-4 (Mkuze including Nhinhlela Pan), W31-5 (Mkuze), W31-6 (Nsumu),
W32-1 (Mkuze), W33-7 (Hluhluwe, Nyalazi and Mpate, including Nyalazi, Bushlands Pan and

Hluhluwe River Vlei) and the St Lucia RU (Table 5.3).
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Figure 5.3  The spatial distribution of different HGMs (2018 updated wetland map 5; van
Deventer et al., 2018) in the Mkuze Catchment (W3) and NSBA named wetlands (data from the
NSBA, Driver et al., 2005)

Table 5.3 Summary of wetland PES, El, ES and IEl, along with WRUI and wetland priority

per SQ in the Mkuze catchment

© © © ©
o & & & & s

o § 38 | B_ 3o 3 2

? z Sa =T Sw s=u =
W31A-02494 |Nkongolwana E |VERYHIGH |VERY HIGH |[MODERATE | 2
W31A-02534 |Mkuze VERY HIGH |VERY HIGH |VERY HIGH 2
W31B-02477 |Mkuze VERY HIGH |HIGH MODERATE | 2
W31C-02556 |Sihlengeni VERY HIGH |VERY HIGH |HIGH 2
W31D-02436 |Manzimhlope VERY HIGH |HIGH MODERATE | 2
W31D-02450 |Ntutshe VERY HIGH |HIGH MODERATE | 2
W31D-02495 |Mkuze VERY HIGH |LOW Low 2
W31D-02500 |Mkuze VERY HIGH |LOW HIGH 2
W31E-02456 |Mkuze VERY HIGH |LOW Low
W31F-02530 |Nkunzana VERY HIGH |LOW Low
W31F-02555 |Nkunzana | DIE |VERYHIGH [HIGH MODERATE
W31F-02573 |Mpuphisi VERY HIGH |LOW HIGH
W31G-02455 | Mtiki MODERATE [LOW LOW
W31G-02506 |Mkuze MODERATE [LOW LOW
W31G-02425 |Mkuze VERY HIGH |MODERATE |MODERATE
W31H-02514 |KwaSekane MODERATE [HIGH MODERATE
W31J-02469  |Mkuze HIGH HIGH VERY HIGH
W31J-02501 |Nhlohlela HIGH LOW HIGH
W31J-02343 |Mthambalala VERY HIGH |MODERATE |MODERATE
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W31J-02406 |[Ndlamyane VERY HIGH [HIGH MODERATE

W31J-02480 |Mkuze VERY HIGH |[MODERATE [HIGH

W31J-02509 |Mkuze VERY HIGH [HIGH VERY HIGH

W31K-02568 |Msunduzi VERY HIGH [MODERATE |[MODERATE

W31K-02582 |Ntweni VERY HIGH |LOW MODERATE

W31K-02611 |Msebe VERY HIGH |LOW VERY HIGH

W31K-02617 |Mduna VERY HIGH |LOW MODERATE

W31L-02525 VERY HIGH |HIGH VERY HIGH

W31L-02528 |Masundwini VERY HIGH |[MODERATE [VERY HIGH

W31L-02551 [Nsumu VERY HIGH [HIGH VERY HIGH

W31L-02553 |Nsumu VERY HIGH [MODERATE |[MODERATE

W31L-02563 |Nsumu VERY HIGH [HIGH VERY HIGH

W31L-02569 |Msunduzi VERY HIGH |HIGH VERY HIGH

W32A-02345 |Neshe VERY HIGH |HIGH MODERATE

W32A-02557 |Mkuze VERY HIGH |HIGH HIGH

W32B-02476 |Khobeyane VERY HIGH |HIGH VERY HIGH

W32B-02535 |Mkuze VERY HIGH |[MODERATE |[MODERATE 3

W32D-02720 |Wela VERY HIGH |[LOW HIGH 1

W32D-02811 |Nzimane VERY HIGH |[MODERATE |[MODERATE 1

W32E-02765 |Mansiya VERY HIGH |LOW MODERATE 1

W32E-02779 |Nzimane VERY HIGH |LOW HIGH 1

W32E-02797 |Manzabomvu VERY HIGH |MODERATE |MODERATE 1

W32E-02859 |Nzimane VERY HIGH |LOW VERY HIGH 1

W32E-02865 |Hluhluwe VERY HIGH |[LOW VERY HIGH 1

W32E-02887 |Hluhluwe VERY HIGH [LOW HIGH 1

W32G-02946 |[Sikhathula VERY HIGH |VERY HIGH |[MODERATE

W32G-02973 |Nyalazi VERY HIGH [VERY HIGH |VERY HIGH

W32G-02943 |Hlazane VERY HIGH |VERY HIGH |HIGH 2

W32G-02980 |Mnyaba VERY HIGH |VERY HIGH |MODERATE 2

W32G-02986 |Hlazane VERY HIGH |VERY HIGH |MODERATE 2

W32G-03006 |Nyalazi D/E VERY HIGH |VERY HIGH |MODERATE 2

W32G-03055 |Nyalazi VERY HIGH |VERY HIGH [HIGH 2

W32G-03102 |[Nsane VERY HIGH |VERY HIGH |[MODERATE 2

W32C-02671 |Mzinene VERY HIGH |[MODERATE [HIGH 2 3

W32C-02684 |Ngweni VERY HIGH [HIGH MODERATE 2

W32C-02721 |Mzinene VERY HIGH |MODERATE |MODERATE 2

W32C-02749 |Mzinene VERY HIGH |HIGH MODERATE 2 3

W32C-02612 |[Munywana VERY HIGH |MODERATE |HIGH

W32C-02634 |Mhlosinga VERY HIGH |MODERATE |MODERATE

W32F-02835 |Hluhluwe D/E VERY HIGH |VERY HIGH |[MODERATE 3

W32H-02854 |Nyalazi VERY HIGH |VERY HIGH |MODERATE 3

W32H-02998 |Mpate VERY HIGH |VERY HIGH |VERY HIGH

W31J-02497 |Ndlamyane VERY HIGH |MODERATE |VERY HIGH

W32B-02429 |Mbazwana VERY HIGH [HIGH MODERATE

W32B-02462 |Siphudwini VERY HIGH [HIGH MODERATE 3

W32B-02467 |Mbazwana VERY HIGH [HIGH VERY HIGH

W32B-02489 VERY HIGH |HIGH HIGH
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514

W4 Catchment (Main River: Pongola - excluding Eswatini)

The Pongola catchment has over 113 000 Ha of wetlands. Figure 5.4 shows the spatial distribution
of different wetland HGMs within the catchment. Riverine wetlands dominate the catchment with a
total area of 61752 Ha, but channelled valley bottoms and floodplains are also high with 20759 Ha

and 17660 Ha respectively.

Wetlands named in the NSBA within this catchment include

Balamhlanga, the Pongola Floodplain, Msenyeni Pan, Mtoti Pan, Tete Pan, Khanganzeni Pan,
Shalala Pans, Nhlole Pan, Bumbe Pan, Mandlankunzi Pan and the Ndumo Game Reserve wetlands

(a Ramsar site).

The Pongola catchment also contains two thermal springs, Natal Spa and

Swaelfontein, a sulphur spring. The RUs that have a Very High wetland priority include W41-1
(Bivane) and W43-1 (Ngwavuma [Ndumo]). An unexpected outcome of the process is that the
Pongola floodplain has a High priority and not Very High. This is mainly due to poor ecological state
(PES is mainly C/D, D or worse) even though ecological importance and WRUI are high (Table 5.4).

Mdumo Game Reserve

Mtoti Pans..

S
;u'Bal_a

S,

Khanganzeni ﬁar{"Tete an

~_ /Pongolp Fioodplain
Msenyeni Pans P
|

langa

LEGEND

w4
* W4 NSBA Wetland names

Wetland HGMs (2018)

I CvB
I DEPR

FLOCD

B RIVER

0 10 20km
_—

SEEP

N uvs

Figure 5.4

Table 5.4

The spatial distribution of different HGMs (2018 updated wetland map 5; van
Deventer et al., 2018) in the Pongola Catchment (W4) and NSBA named wetlands (data from
the NSBA, Driver et al., 2005)

Summary of wetland PES, El, ES and IEI, along with WRUI and wetland priority
per SQ in the Pongola catchment

o] o] o o
2 £, | = z : 5 £
3 g S £8 g E 5
W41A-02372  |Bivane VERY HIGH [HIGH HIGH 3 3
W41B-02401 |uBivanyana HIGH HIGH MODERATE 3 3
W41B-02427 |Bivane VERY HIGH [HIGH MODERATE 3 3
W41B-02431 |Bivane MODERATE |HIGH VERY HIGH 3 4
W41B-02434  |Soetmelks VERY HIGH [HIGH MODERATE 3 3
W41C-02437 |Mpemvana VERY HIGH |VERY HIGH |[MODERATE 3 3
W41D-02373  |Bivane D/IE VERY HIGH [HIGH MODERATE 3 3
W41D-02435  |iNxwayi C HIGH HIGH MODERATE 3 3
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W41E-02359 |Bivane D/IE VERY HIGH |MODERATE |MODERATE 3 3

WA41F-02433 |Manzana HIGH MODERATE |LOW 1

WA41F-02454  |Manzana VERY HIGH |HIGH MODERATE 1

W41F-02461 |KwaCeba HIGH HIGH MODERATE 1

WA41F-02481 |Manzana MODERATE |HIGH LOW 1

WA41F-02502 MODERATE |HIGH LOW 1

WA42A-02261 |Phongolo VERY HIGH [HIGH HIGH 3 3

WA42A-02328 |Pandana VERY HIGH [HIGH MODERATE 3 3

W42B-02268 |Phongolo VERY HIGH |HIGH MODERATE 3 3

W42B-02271  |Phongolo VERY HIGH |VERY HIGH |MODERATE 3 3

W42B-02315 |Tsakwe HIGH HIGH MODERATE 3 3

W42B-02325 |Tsakwe VERY HIGH [HIGH MODERATE 3 3

W42B-02331 |Bazangoma VERY HIGH [HIGH MODERATE 3 3

W42C-02205 |Ntombe VERY HIGH [HIGH MODERATE 3 3

W42D-02251 |Phongolo VERY HIGH [HIGH MODERATE 2

W42D-02327 VERY HIGH |HIGH MODERATE 2

W42E-02221 |Phongolo VERY HIGH |HIGH MODERATE 2

W42F-02185  [Wit VERY HIGH |HIGH MODERATE 2

W42G-02317 |Phongolo VERY HIGH |HIGH VERY HIGH 2

W41G-02379 |Bivane VERY HIGH |[MODERATE [LOW 2

W42H-02382 |Phongolo VERY HIGH [VERY HIGH [VERY HIGH 2 3

W42H-02394 |iThalu VERY HIGH [VERY HIGH [VERY HIGH 2 3

WA42H-02411 |iThalu VERY HIGH [VERY HIGH |VERY HIGH 2 3

W42H-02428 |Mbizane VERY HIGH |VERY HIGH [VERY HIGH 2 3

W42J-02353 Phongolo VERY HIGH |VERY HIGH [VERY HIGH 2 3

W42J3-02378 Phongolo VERY HIGH |VERY HIGH [VERY HIGH 2 3

W42J3-02397 Mhulumbela VERY HIGH |VERY HIGH [VERY HIGH 2 3

W42K-02148 |Mozana VERY HIGH [HIGH MODERATE 2

W42K-02242 VERY HIGH [HIGH HIGH 2

W42K-02272 |Mozana HIGH LOW HIGH 2

W42L-02270 |Mozana VERY HIGH |[MODERATE [HIGH 2

W42M-02269 |Mtokotshwala D/E |VERY HIGH |MODERATE |LOW 2

W42M-02294  |Spekboom VERY HIGH |MODERATE [LOW 2

W42M-02352  [Phongolo VERY HIGH |MODERATE [HIGH 2

W43F-02013  [uMsunduzi VERY HIGH |HIGH MODERATE

W43F-02053 D/E VERY HIGH [HIGH MODERATE

WA43F-02072  |Ngwavuma VERY HIGH [HIGH MODERATE

W43F-02076  |Msunduzi VERY HIGH [HIGH MODERATE

WA43F-02089 |Ngwavuma VERY HIGH |HIGH MODERATE

WA43F-02099 |Ngwavuma VERY HIGH |HIGH MODERATE

WA43F-02104  |Mnvoni VERY HIGH [HIGH HIGH

WA43F-02107 VERY HIGH [HIGH MODERATE

W43F-02113 |[Ngwavuma VERY HIGH |HIGH MODERATE

W43F-02142 VERY HIGH |HIGH VERY HIGH

W43F-02159 |Ngwavuma VERY HIGH |HIGH MODERATE

W44A-02332  |Phongolo VERY HIGH |MODERATE |MODERATE

W44A-02386 |Phongolo D/E |VERY HIGH |MODERATE |[LOW

W44A-02389 |Voyizana E VERY HIGH [HIGH MODERATE

W44A-02410 |Mdlavenga VERY HIGH |[MODERATE |LOW

W44B-02248 |Manzawakho E VERY HIGH |[MODERATE |LOW
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W44B-02351 _|Phongolo E |VERYHIGH |[MODERATE [LOW 4 3
W44C-02338 _|Phongolo E  |VERYHIGH |[MODERATE [LOW 4 3
W44D-02304 _|Phongolo I VERY HIGH [MODERATE |LOW 4 3
W45A-02216 _|Zibayeni CID  |VERY HIGH [HIGH MODERATE | 4 3
W45A-02245 _|Zibayeni VERY HIGH [HIGH MODERATE | 4 3
W45A-02246 _|Phongolo VERY HIGH [HIGH MODERATE | 4 3
W45A-02256 _ |Lubambo CID  |VERY HIGH [HIGH MODERATE | 4 3
W45A-02275  [Mpontshane VERY HIGH [HIGH MODERATE | 4 3
W45A-02282 |Phongolo VERY HIGH [HIGH MODERATE | 4 3
W45A-02285 [Mpontshane CID  |VERY HIGH [HIGH MODERATE | 4 3
W45A-02310 _|Mangqwashi DIE |VERY HIGH |HIGH MODERATE | 4 3
W45A-02316 | Mfongosi C  |VERYHIGH [HIGH MODERATE | 4 3
W45A-02356 |Mlambo C  |VERYHIGH [HIGH MODERATE | 4 3
W45A-02367 _ |Phongolo CID_ |VERY HIGH [HIGH MODERATE | 4 3
W45A-02368  |Phongolo DIE |VERY HIGH |HIGH MODERATE | 4 3
W45B-02029 _|[Phongolo VERY HIGH [HIGH MODERATE | 4 3
W45B-02105 _|Phongolo VERY HIGH [HIGH MODERATE | 4 3

5.1.5 W5 Catchment (Main River: Usutu - excluding Eswatini)

The Usutu catchment has roughly 80 100 Ha of wetlands. Figure 5.5 shows the spatial distribution
of different wetland HGMs within the catchment. Channelled valley bottoms dominate the catchment
with a total area of over 33081 Ha, but seepage wetlands, depressions and floodplains are also
notable in extent covering 16814, 11266 and 12934 Ha respectively. Wetlands named in the NSBA
within this catchment include Banzi Pan, Shokwe Pan, Upper Black Umfolozi, Langfontein Pan 3,
Coalbank, Liefgekozen, Lake Chrissie and several other Lake Chrissie pans, Tweelingpan, Wets
Tweelingpan, Lake Banagher and several other Lake Banagher pans, Van Aardt Kaalpan, Blinkpan,
Hamilton, Neethlingpan, Grasdal, Florence, Blaauwater, Lusthop Pan 18, Tevreden and Tevrede se
pan 16. The RUs that have a Very High wetland priority include W51-2 (Boesmanspruit and
Assegaai), W51-3 (Swartwater and Mhkondvo), W53-1 (Sandspruit and Ngwempisi), W54-1
(uSuthu, including Coalbank and Liefgekozen, and Seganagana) and W55-1 (Mpumalanga pan
district around Chrissiesmeer, Majosie se Vlei and Mpuluzi) and W57-1 (uSuthu, Banzi Pan Ndumo,
Shokwe Pan) (Table 5.5).

From a regional perspective, Chrissiesmeer (Mpumalanga Lake District) has been classified as
being an irreplaceable Critical Biodiversity Area in the Mpumalanga Biodiversity Sector Plan 2013.
The majority of this ecosystem falls within the Chrissiesmeer Panveld Ecosystem which has been
listed as Endangered in the National List of Ecosystems that are Threatened and in Need of
Protection (GN1002 of 9 December 2011). In terms of the Mpumalanga Provincial Gazette
Extraordinary (Notice 19 of 2014) the Mpumalanga Lake District forms part of the Chrissiesmeer
Protected Environment (CPE). This area is unique due to the high density of pans, several of which
are permanently saturated (DWA, 2014a). The pans range in size from less than a hectare to over
a thousand hectares (Lake Chrissie). According to McCarthy et al. (2007), Tevreden Pan, along with
other pans in the Mpumalanga Lakes District should be nominated/proposed for Listing as Wetlands
of International Importance in terms of the Ramsar Convention, given the uniqueness of the area,
which includes its status as an important bird area (Global IBA: SA019 Chrissie Pans of
approximately 62500 Ha), as well as its geomorphological and hydrological uniqueness.
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Figure 5.5

Deventer et al.
NSBA, Driver et al.

The spatial distribution of different HGMs (2018 updated wetland map 5; van

, 2018) in the Usutu Catchment (W5) and NSBA named wetlands (data from the
, 2005)

Table 5.5 Summary of wetland PES, El, ES and IEl, along with WRUI and wetland priority
per SQ in the Usutu catchment

3 g sd | 2@ =8 o | = £
W51A-02082 |Assegaai D/E |VERY HIGH [HIGH MODERATE 1 3
W51B-02101 [Ngulane E |VERYHIGH |VERY HIGH |MODERATE 1 3
W51C-01981 |Assegaai VERY HIGH |VERY HIGH |MODERATE 3
W51C-02011 VERY HIGH |VERY HIGH |HIGH
W51C-02022 |Assegaai VERY HIGH |VERY HIGH |MODERATE 3
W51C-02067 |Assegaai VERY HIGH |VERY HIGH |MODERATE 3
W51C-02074 |Anysspruit VERY HIGH |VERY HIGH |MODERATE 3
W51C-02109 |Boesmanspruit VERY HIGH |VERY HIGH |HIGH
W51D-02044 |Assegaai VERY HIGH |VERY HIGH |MODERATE 3
W51D-02151 |Swartwater VERY HIGH |MODERATE |LOW 3
W51D-02160 HIGH VERY HIGH |[MODERATE 3
W51D-02171 [Klein-Assegaai HIGH VERY HIGH |[MODERATE 3
W51D-02177  |Klein-Assegaai HIGH VERY HIGH |MODERATE 3
W51D-02193 [Swartwater VERY HIGH |VERY HIGH |HIGH
W51E-02049  (Mhkondvo VERY HIGH |VERY HIGH |VERY HIGH
W51F-01919 [Ndlozane MODERATE [VERY HIGH |LOW 1
W51F-01951 VERY HIGH [HIGH MODERATE 1
W51F-01986 |Bleshokspruit HIGH VERY HIGH |[MODERATE 1
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5.1.6

W7 Catchment (Kosi Estuary and Sibaya Lake)

< = I =

o s = 2@ = =D 2
W51F-02019 |Bleshokspruit VERY HIGH |[VERY HIGH |[MODERATE 1
W52A-01934 VERY HIGH |[VERY HIGH |[MODERATE 2
W52A-01983 [Hlelo VERY HIGH |VERY HIGH |MODERATE 2 3
W52B-01890 VERY HIGH |VERY HIGH |MODERATE 2
W52B-01964 |[Hlelo VERY HIGH |VERY HIGH |MODERATE 2
W52C-01867 |[Hlelo VERY HIGH |VERY HIGH |MODERATE 2
W52C-01888 |Tweelingspruit VERY HIGH [VERY HIGH [HIGH 2
W52D-01862 |[Hlelo VERY HIGH |[VERY HIGH |[MODERATE 2
W53A-01757 [Sandspruit VERY HIGH [VERY HIGH [HIGH
W53A-01804 [Ngwempisi VERY HIGH |[VERY HIGH |[MODERATE 3
W53A-01853 [Ngwempisi VERY HIGH |HIGH MODERATE 3
W53B-01694 D/E VERY HIGH |VERY HIGH |MODERATE 3
W53B-01710 |(Mpama D/E VERY HIGH |VERY HIGH |MODERATE 3
W53C-01679 |[Thole VERY HIGH |VERY HIGH |VERY HIGH 2 3
W53D-01751 HIGH HIGH HIGH 2
W53D-01764 |Mpama D/E VERY HIGH |[VERY HIGH |[MODERATE 2
W53D-01773 |[Ngwempisi D/E VERY HIGH |[VERY HIGH |[MODERATE 2
W53D-01801 [Ngwempisi VERY LOW [LOW VERY LOW 2
W53D-01809 [Ngwempisi VERY HIGH |VERY HIGH |HIGH 2
W53D-01814 |Swartwaterspruit VERY HIGH |VERY HIGH |MODERATE 2
W53E-01790 [Ngwempisi D/E VERY HIGH |MODERATE |LOW 2
W54A-01534 |uSuthu VERY HIGH |VERY HIGH |HIGH
W54A-01630 VERY HIGH [VERY HIGH [HIGH
W54B-01569 |uSuthu VERY HIGH |[VERY HIGH |[MODERATE 3
W54B-01623 |Seganagana VERY HIGH [VERY HIGH [HIGH
W54C-01512 [Bonnie Brook VERY HIGH [VERY HIGH |VERY HIGH 1
W54C-01552 [Bonnie Brook VERY HIGH |VERY HIGH |HIGH 1
W54C-01556 (Bonnie Brook VERY HIGH |VERY HIGH |HIGH 1
W54D-01593 |uSuthu VERY HIGH |HIGH MODERATE 1
W55A-01375 |Mpuluzi VERY HIGH [VERY HIGH [HIGH 2
W55A-01423 |Majosie se Vlei VERY HIGH [HIGH MODERATE 2
W55C-01395 |Mpuluzi VERY HIGH [HIGH MODERATE 2
W55C-01489 |Swartwater VERY HIGH |[VERY HIGH |[MODERATE 2
W55E-01477 |(Mpuluzi VERY HIGH |VERY HIGH |HIGH 2
W55D-01506 [Metula VERY HIGH |VERY HIGH |MODERATE 1
W56A-01372 |[Lusushwana VERY HIGH |VERY HIGH |MODERATE 1
W57J-01923  |uSuthu VERY HIGH |MODERATE |VERY HIGH
W57K-01929 |uSuthu VERY HIGH [HIGH VERY HIGH
W57K-02025 VERY HIGH [HIGH HIGH

The Lake Sibaya and Kosi catchment has roughly 82 200 Ha of wetlands including estuaries and 59
500 Ha of wetlands excluding estuaries. Figure 5.6 shows the spatial distribution of different wetland
HGMs within the catchment. Depressions and floodplains dominate the catchment with a total area
each of 33191 Ha and 21991 Ha respectively. Wetlands named in the National Spatial Biodiversity
Assessment within this catchment include Mgobozeleni — Shazibe, KuMzingwane, KuMzinganwane,
Siyadla, Mvelabusha, Muzi Swamps, Sileza Vlei, Nlangu mire complex, Kosi — Siyadla, KuShengeza,
Kozi—aManzamnyama, Sihadla, Enkathweni, Kosi — Swamanzi, KuNkanini, Matitimane, Apiesdraai,
Mtando, Kosi — Ngweve, KuZilonde, Kukalwe, Cele, Nlovu, Gazini and Mloli. The Vazi Pan peatlands
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near the town of Manguzi is also within this catchment. The Resource Units (RUs) that have a Very

High wetland priority include W70-1 (Swamanzi) and W70-3 (Lake Sibaya, Muzi swamps) (Table
5.6).
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Figure 5.6  The spatial distribution of different HGMs (2018 updated wetland map 5; van

Deventer et al., 2018) in the Lake Sibaya and Kosi Catchment (W7) and NSBA named wetlands
(data from the NSBA, Driver et al., 2005)

Table 5.6 Summary of wetland PES, El, ES and IEl, along with WRUI and wetland priority
per SQ in the Kosi and Lake Sibaya catchment

* DWS (2015).

© © © ©
2 2, | £ £ Z
? S =k 2@ =0 S0

W70A-02046 |KosiLakes Estuary
W70A-02079 |Swamanzi E VERY HIGH |HIGH MODERATE
W70A-02112 |Malangeni VERY HIGH |HIGH HIGH
W70A-02030 |Muzi Swamps N/A VERY HIGH |HIGH VERY HIGH
W70A-02278 |Lake Sibaya VERY HIGH |HIGH VERY HIGH
W70A-02301 VERY HIGH |VERY HIGH [MODERATE
W70A-02381 VERY HIGH |HIGH MODERATE
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6 WETLAND RESOURCE QUALITY OBJECTIVES

6.1 BROAD LEVEL NARRATIVE RQOS FOR WETLANDS ACROSS THE WMA

The number of SQs with different PES categories, El and ES ratings are shown below. The average
PES, El and ES values of quaternary catchments within the Usutu to Mhlathuze catchment are listed
in Table 6.1, Table 6.2 and Table 6.3 respectively. In keeping with the National Wetland Position
Paper (DWS, 2014b), which has proposed an objective that there be no net loss of wetland
ecosystems, the broad scale narrative RQOs are that the average quaternary level PES, El and ES
be maintained and not permitted to deteriorate.

PES Count of Quats

16 El Count of ES Count of
3 Quats Quats

15

13 LOW 5 LOW 18
36 MODERATE 24 MODERATE 40
28 HIGH 17 HIGH 44
16 VERY HIGH 90 VERY HIGH 34

Table 6.1 Average wetland PES for quaternary catchments in the Usutu to Mhlathuze
WMA

Average PES Quaternary Catchments

W4: W43B, W43C, W43D

A W5: W51H, W53G, W54G, W56C, W56E, W56F, W57A, W57B, W57C, W57D, W57E, WS7F,
W57G

W3: W32H
W5: W53F W57J

W1: W13B

W2: W21C, W21L, W22L

W3: W31L, W42G

W4: W42H, W42L

W5: W51E, W51G, W53E, W54E, W54F, W55E, W57K

W1: W12J

W2: W21B, W21F, W21H, W22G
W3: W31H, W31J, W32B, W32E
W4: W41A, W42J

W5: W53C, W56B

W1: W12B, W12C, W12E, W13A

W2: W21E, W21G, W21J, W21K, W22A, W22B, W22C, W22D, W22E, W22F, W22H, W22J,
W22K, W23A, W23D

W3: W31B, W31C, W31D, W31K, W32A, W32C, W32D
W4: W41B, W42A, W42D, WA2E, W42K
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Classification and RQOs

Average PES

Quaternary Catchments

W5: W51F,

W54A, W54C, W55A, W57H

W1: W11A,
W2: W21A,
W3: W31E,
W4: W41C,
W5: W51C,

W7: W70A

W12A

W21D, W23B, W31A

W31F, W31G, W32G

W41D, W41F, W42B, W42C, W43A, W43F

W51D, W52A, W52C, W52D, W53D, W54B, W55C, W55D, W56A

W1: W11C,
, WA2F, W42M, W44A, W44C, W44D, W45A, W45B
W5: W52B,

W4: W41G

W12D, W12F, W12G, W12H

W53A, W54D

Ww2: w23C

W3: W32F
D/E

W4, W41E,
W5: W51A,

W44E
W53B

W4: W44B
W5: W51B

E

Table 6.2 Average wetland Ecological Importance for quaternary catchments in the Usutu

to Mhlathuze WMA

Average El Quaternary Catchments
Low W3: W32A, W32B, W32H
W4: W41A, W41B
W2: W22H
W3: W31E
W4: W41D, W41F, W42A, W42B, W42C, W42D, WA42E, W42F, W42G, W43F, WA45A,
Moderate
W45B
W5: W51A, W51D, W51F, W53A, W53D, W54D, W55, AW55, CW57K
W7: W70A W22HWS31E
W1: W11A, W13B
High W2: W21A, W21D, W21E, W21F, W22A, W22B, W22C, W22D, W22E, W22L, W23D
W3: W31A, W31B, W31H, W31L
W1: W12A, W12B, W12D, W12E, W12F, W12G, W12H, W12J, W13A, W11C, W12C
W2: W21B, W21G, W21H, W21J, W21K, W21L, W22F, W22G, W22J, W22K, W21C,
W23A, W23B, W23C
W3: W31D, W31J, W32C, W31F, W31G, W31K, W32D, W32E, W31C, W32F, W32G
Very High W4: WA43A, W43B, W43C, W43D, W41C, W42H, W42J, W41E, W41G, W42K, W42L,
W42M, W44A, W44B, W44C, W44D, W44E
W5: W51B, W51C, W51E, W52A, W52B, W52C, W52D, W53B, W53C, W54A, W54B,
W54C, W55D, W56A, W56B, W51G, W53E, W53F, W55E, W57C, W57G, W57H, W51H,
W53G, W54E, W54F, W54G, W56C, W56D, W56E, W56F, W57A, W57B, W57D, W57E,
W57F, W57J
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Table 6.3

Average wetland Ecological Sensitivity for quaternary catchments in the Usutu
to Mhlathuze WMA

Average ES Quaternary Catchments
W2: W22H
Low W3: W31E, W31F, W31G, W31K, W32D, W32E
W4: W43A, W43B, W43C, W43D
W5: W51G, W53E, W53F, W55E, W57C, W57G, W57H
W1:. W11C, Wi2C
W2: W21B, W21G, W21H, W21J, W21K, W21L, W22F, W22G, W22J, W22K
W3: W31D, W31J, W32C
Moderate
W4: WA1E, W41G, W42K, W42L, W42M, W44A, W44B, W44C, W44D, WA44E
W5: W51H, W53G, W54E, W54F, W54G, W56C, W56D, W56E, W56F, W57A, W57B,
W57D, W57E, W57F, W57J
W1: W11A, W13B
W2: W21A, W21D, W21E, W21F, W22A, W22B, W22C, W22D, W22E, W22L, W23D
W3: W31A, W31B, W31H, W31L, W32A, W32BW32H
High W4: W41A, W41B, W41D, W41F, W42A, W42B, W42C, W42D, W42E, W42F, W42G,
W43F, W45A, W45B
W5: W51A, W51D, W51F, W53A, W53D, W54D, W55A, W55C, W57K
W7: W70A
W1:W12A, W12B, W12D, W12E, W12F, W12G, W12H, W12J, W13A
W2: W21C, W23A, W23B, W23C
Very High W3: W31C, W32F, W32G
W4: W41C, W42H, W42]
W5: W51B, W51C, W51E, W52A, W52B, W52C, W52D, W53B, W53C, W54A, W54B,
W54C, W55D, W56A, W56B
6.2  CATCHMENT LEVEL RQOS FOR WETLANDS
Catchment level generic RQOs were developed at the sub-quaternary scale and are listed in Table
6.4.
Table 6.4 Catchment level RQOs for wetlands. RQOs apply to all SQs listed in Chapter 5
RQO . L
Component | Sub-component - - Indicator Motivation
Narrative Numerical
Flow (water
Water quantity (i.e. quantity) or
flow and inundation inundation
Flow or inundation [regime) must maintain regime is
regime wetlands in good sufficient to
condition where maintain the
Water practical. current Implementation of
. PES. the EWR where
quantity — .
Water quantity (i.e. Flow (water |possible.
flow and inundation quantity) or
. o regime) must maintain inundation
Species sensitive . . .
populations of flow regime is

to flow

sensitive wetland
species known to

sufficient to
maintain the

Water quality

occur. current ES.
Water quantity (i.e.
. chemis?ry andy ( Watt_ar . Implementation of
Chemistry and quality is

sediments

sediments) must
maintain wetlands in

good condition.

sufficient to
maintain the

the EWR where
possible.
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Usutu to Mhlathuze Catchment Classification and RQOs

RQO
Component | Sub-component - Q - Indicator Motivation
Narrative Numerical
current
PES.
Water quality (i.e.
chemistry and Water
Speci . sediments) must quality is
pecies sensitive L . L
maintain populations sufficient to
to flow - L
of flow sensitive maintain the
wetland species current ES.
known to occur.
The PES score must
The PES category of be at _Ie_ast equal to The NWRS (DWA,
e the minimum value 2013) aims to
wetlands within each .
_ Integrity and SQ must be for the category: >92 address the loss of
Habitat L e . for A, > 87.4 for A/IB, |PES wetlands and to
condition maintained according L
f . > 82 for B, > 77.4 for maintain healthy,
to those listed in .
Chapter 5 B/C, > 62 for C, > functional
) 57.4 for C/D and > 42 ecosystems.
for D.
Known or listed
species or habitats
. . . sensitive to flow
a2t [Speciee! et lshold e protected =
and the ES as listed in
Chapter 5 for each SQ Overall .
should be maintained. conservation of
sensitive and
Known threatened, important species
endangered or and habitats
Threatened, endemic wetland (SANBI; DWS).
Biota endangered or Species shou'd be El
endemic species protected and the El
P as listed in Chapter 5
for each SQ should be
maintained.
Habitat Is based on the
Wetland species condition is [premise that if the
. . diversity and sufficient to |habitat is present
Biota taxon richness . S ;
community health maintain the |and in good
should be maintained. current condition, the biota
PES. will be maintained.
The ecosystem . EIS advocated as a
services of wetlands in
surrogate measure
a SQ must be
< of ecosystem
maintained. A ;
.. services at the SQ
Importance, measure of this is the h -
Ecosystem s scale since it
. sensitivity and EIS, the category of EIS . : .
services X . considers diversity
demand which, must remain .
) (both habitat and
the same (or improve) )
o species),
within each SQ T .
; sensitivity, risk and
according to those demand
listed in Chapter 5. '

6.3 DETAILED RQOs FOR HIGH PRIORITY INDIVIDUAL WETLANDS

6.3.1 Background Information

Wetland information / data used to determine RQOs includes the quantification or qualification of
impacts (SANCL, 2020 was used within NWM5, 2018 delineations), PES, El, ES, HGM typing and
delineated extent. These aspects of each wetland lend themselves to the definition of both narrative
and numeric RQOs. Table 6.5 outlines this information for all high priority wetlands within the Usutu
to Mhlathuze Catchment.
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Table 6.5 Summary of high priority wetland PES, El, ES, trends, REC, TEC and methods for improvement or maintenance
RU Wetland Name |Includes SQs|Size (Ha) ‘ PES ‘ El ES |Trend | REC! | How to achieve the REC TEC
W1 Mhlathuze
W12H-03459
W12-8 Mhlathuz_e 4809.0 E |VERY HIGH |VERY HIGH Reduce / control sugarcane cultivation.
Floodplain W12F-03494
W12-9 Nlabane W123-03411 546.9 VERY HIGH IVERY HIGH Prevgnt encroachment of the wetland by forestry
Wetlands species.
Control expansion of forestry and residential
development, improve water quality, reduce /
W12-10 |Lake Mzingazi |W12J-03489 D/E |VERY HIGH |VERY HIGH control gill netting (fish & birds), mitigate
upstream / downstream connectivity (fish
ladder).
W12J-03392
W12J-03493 Prevent encroachment of the wetland by forestry
W12-10 |Mzingazi (CVB) 1689.0 VERY HIGH |VERY HIGH species. Control expansion of forestry and
W12J-03403 residential development.
W12J-03450
W2 Umfolozi
W22A-02586
W22-1  |Aloeboom Viei |W22A-02501 | 343.8 VERY HIGH |VERY HIGH Prevent encroachment of the wetland by forestry
species, control formal residential expansion.
W22A-02596
W23-1  |Mvamanzi Pan |W23A-03160 | 485.1 VERY HIGH |VERY HIGH Control expansion of subsistence / small-scale
crops and formal residential areas.
Mfolozi W23C-03180 o
W23-3 119111 VERY HIGH |VERY HIGH Reduce / control sugarcane cultivation.
Swamps W23D-03108
W3 Mkuze
W31J-02469 i ion: i
W31-4 Nhlonhlela Pan 8.2 A lhicH MODERATE Preventajuve conservation: prevent expansion of A
W31J-02501 surrounding forestry.
W32-7 HIuthweT W32E-02835 2310.1 VERY HIGH IVERY HIGH Reduc_e / control cultivation of commercial and
Floodplain emerging farmer sugarcane.
W32-7 Nyalazi Pan W32H-02854 43.2 VERY HIGH |VERY HIGH Control existing forestry extent.
W32-7  |Mpate Wetlands|W32H-02998 | 236.9 | A |VERY HIGH |HIGH A |Preventative conservation: prevent expansion of |
forestry and small-scale subsistence farming.
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RU Wetland Name |Includes SQs | Size (Ha)

PES

Mkuze

N/A Floodplain

W32B-02535 | 11222.9

El

ES

Trend | REC! How to achieve the REC TEC

VERY HIGH

HIGH

Control extent of subsistence / small-scale

N
annual crops.

W45A-02216
W45A-02245
W45A-02246
W45A-02256
WA45A-02275
WA45A-02282
W45A-02285
WA45A-02310
WA45A-02316
W45A-02356
WA45A-02367
WA45A-02368
W45B-02029
W45B-02105

Pongola

Wwas-1 Floodplain

11802.6

W4 Pongola

VERY HIGH

HIGH

Reduce / control subsistence and small-scale
annual crops.

W51C-01981
W51C-02011
W51C-02022
W51C-02067
W51C-02074
W51C-02109
W51D-02044
W51D-02151
W51D-02160
W51D-02171
W51D-02177
W51D-02193

Assegaai

W51-2 Floodplain

886.4

W5 Usutu

W53A-01757
W53A-01804

Sandspruit

W53-1 Wetlands

1676.8

VERY HIGH

VERY HIGH

Prevent encroachment of the wetland by forestry
species. Control expansion of forestry and
informal farming.

VERY HIGH

VERY HIGH

Control expansion of commercial annual crops
and dry-land agriculture.
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1 Recommended Ecological Category.

RU Wetland Name |Includes SQs | Size (Ha) | PES El ES Trend | REC? How to achieve the REC TEC
W53A-01853
W54A-01534 i i
W54-1 Upper Usuthu 7672 VERY HIGH IVERY HIGH N Control expansion of commercial annual crops
Wetlands W54A-01630 and dry-land agriculture.
W54B-01569 i ion: i
W54-1 Seganagana 1264.7 A |VERY HIGH IVERY HIGH N A Preventative conservation: Control expansion of A
Wetlands W54B-01623 forestry and dry-land agriculture.
W55A-01375 . _ .
W55-1  |Pans District  |W55A-01423 [21348.2 VERY HIGH |HIGH - Preventative conservation: Control expansion of
forestry and commercial annual crops, rain-fed.
W55C-01395
W57J-01923 _ _ _
W57-1 Lower Usuthu W57K-01929 11310.0 A |VERY HIGH |HIGH . A Preventative conservathn. prevent expansion of A
(Ndumo) nearby slash & burn agricultural activities.
W57K-02025
W7 Kosi & Sibaya
W70A-02278 Prevent expansion of surrounding forestry,
W70-3  |Lake Sihaya  |W70A-02301 |10168.0 VERY HIGH |HIGH N residence and dry-land agricuiture, where
reasonably possible prevent water levels low
W70A-02381 enough to isolate basins.
Prevent expansion of surrounding forestry,
Muzi Swamps  |None 25409.9 | residence and dr_y-land agriculture, where
reasonably possible prevent water levels low
enough to isolate basins.
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6.3.2 W1: Mhlathuze Floodplain

The wetland delineation on which assessments were based for the Mhlathuze floodplain is shown in
Figure 6.1, while the level 2 landuse within the wetland, and the PES is shown in Table 6.6. Table
6.7 outlines the resultant RQOs.

Okuy,

.Mhlawze Floodplain

Figure 6.1 Delineation used to assess the Mhlathuze floodplain (from left to right: Google
Earth © imagery, HGMs and land cover (SANLC, 2020)

Table 6.6 Detail of the PES and level 2 landuse within the Mhlathuze floodplain

Total Extent
(wetland

LANDUSE WITHIN WETLAND HGM 1 HGM 2

Mhlathuze Floodplain (4809 Ha) (L:Z?:Srd 2020 NLC Class Name (Level 2) |Area (Ha) C(‘(’;(’])er Area (Ha) C(c(’));‘;' Area (Ha) C(c(%')s'
HGM 1 (Floodplain) 1 [ Natural Wooded Land 3540 11.2| 1546 93| 5085 106
Ecological Integrity Score: 43.5 2 - Planted Forest [ 1105 35 214 13 1319 2.7
Ecological Category: 3 I shrubs 00 00 00 00 00 00
Area (Ha): 3147.8 4 Karoo & Fynbos Shrubland 0.0 0.0 0.0 0.0 0.0 0.0
HGM 2 (Floodplain) 5 [ Natural Grassland [ 2608 83 746 45| 3353 7.0
Ecological Integrity Score: | 21.8 6 [ Natural Water bodies 149.7 4.8 03 00| 1500 3.1
Ecological Category: E/IF 7 - Artificial Water bodies 511 16 06 0.0 51.7 11
Area (Ha): 1661.2 8 Herbaceous Wetlands 564.9 17.9 119.2 7.2 684.1 14.2
WETLAND PES 9 [ Woody Wetlands 0.0 00 00 00 00 00

Ecological Integrity Score: 36.0 10 - Consolidated 00 0.0 00 0.0 0.0 0.0
Ecological Category: E 11 - Unconsolidated 127 04 54 03 182 04
Area (Ha): 4809.0 12 [ Permanent Crops 1603.7 50.9| 1082.7 65.2| 26863 55.9
WETLAND REC 13 | Temporal Crops 05 00 173 1.0 17.8 04

Ecological Integrity Score: 14 - Fallow Lands & Old Fields 171 05 0.0 0.0 171 04
Ecological Category: 15 Residential 1.8 0.1 12.3 0.7 14.1 0.3
16 Village 07 00 34 02 40 01

17 Smallholding 00 00 00 00 00 00

18 Urban Vegetation 0.0 0.0 0.0 0.0 0.0 0.0

19 [ commercial 0.0 00 00 00 00 00

20 B industrial 16 0.1 18 01 34 01

21 [ Transport 126 04 20 01 146 03

22 - Surface Infrastructure 00 00 1.5 01 15 00

23 [ cxvaction Sites 62 02 00 00 62 01

24 |l Vire Waste & Resource Dumps 00 00| 1641 99| 1641 3.4

Total 3147.8 100.0 1661.2 100.0] 4809.0 100.0
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Table 6.7 RQOs for the Mhlathuze Floodplain
. RQO
SQs Component Subcomponent Indicator - -
Narrative | Numerical
Mhlathuze Floodplain (4809 Ha)
Both wetland HGMs should
remain floodplains, one
Wetland classification [HGM type along the Nseleni River and |N/A

one along the Mhlathuze
River at their confluence

Pending more detailed

Wetland Pending more detailed iow of th A
Inventory review of the current review ot the curren
) . wetland delineation
wetland delineation (NWMS, Van Deventer
Wetland extent Wetland area (Ha) [(NWMS5, Van Deventer et ’
et al., 2018), the total
al., 2018), the total extent extent of the wetland
of the wetland complex complex should be
should not decrease. maintained at 4809 Ha.
Floods are necessary to
inundate the floodplain
thereby providing the
wetting regime required for
supporting the floodplain  |The EWR determined
vegetation. The quantity for the upstream
Water Inputs Hydrology and timing of inputs, and Nseleni and Mhlathuze
the distribution and rivers should be
Water quantity retention patterns within the [implemented.
wetland must be
maintained to avoid the
loss of wetland hydrological
function.
Floodina b The current extent of The extent of damming
Water distribution and damming v)\:ith the damming within the wetland|within the delineated
retention patterns wetlandg complex should not be wetland area shall not
W12H- permitted to increase. exceed 51 Ha.
03459
W12E- Extent of na_tur_al The current extent of
grassland within
03494 the wetland The current extent of natural grassland
complex (land natural grassland within the |within the wetland
coveF; classes 12- wetland should not decline. [should not decline 7%
13; NLC, 2020) (335 Ha).
Extent of natural The current extent of
wooded land within|The current extent of natural wooded land
Wetland vegetation |the wetland natural wooded land within | -
within the wetland
complex (land the wetland should not .
cover classes 1-4, |decline should not decline
NLC,2020) ' ' below 10% (508 Ha).
Extent of
herbaceous The current extent of h-g;ngcuergir;tv?/ztt?anr: dosf
wetlands (land herbaceous wetlands should not decline
Habitat cover classes 22- |should not decline. o
23, NLC,2020) below 38% (98 Ha).
Extent of planted The current extent of
¢ L The current extent of s
orest within the L planted forest within
planted forest within the
wetland complex wetland should not the wetland should not
(land cover classes increase increase above 18%
5-7, NLC,2020) ' (564 Ha).
Habitat fragmentation [Land cover classes ]\c’r\getmggtgﬂgg"ﬁdzszor The aerial extent of
with the wetland denoted to mines mir?in activities should not mining activities within
delineation and quarries ga . . |the delineated wetland
be permitted to increase in
(classes 68-72, extent within the wetland area shall not exceed
NLC,2020) complex 3.6% (170 Ha).
Land cover classes|Wetland habitat loss due to |The aerial extent of
denoted to direct agricultural activities |agricultural activities
cultivated areas and croplands should not |and croplands within
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RQO
SQs Component Subcomponent Indicator - Q -
Narrative Numerical
(classes 32-46 & |be permitted to increase in |the delineated wetland
73, NLC,2020) extent within the wetland area shall not exceed
complex. 56% (PES) or 50%
Target Ecological
Category (TEC).
Wetland habitat loss or
fragmentation due to
infrastructure and built-up |[The aerial extent of
Land cover classes|areas, including canals, built-up areas and
denoted to built-up |furrows and trenching infrastructure, including
areas and should not be permitted to |canals, furrows and
infrastructure increase in extent with the |trenching, within the
(classes 47-67, wetland complex. delineated wetland
NLC,2020) Additional development of |area shall not exceed
infrastructure should not be |{1% (36 Ha).
permitted within the
wetland complex.
The overall wetland
Present Ecological  |Wetland PES lﬁgu?giglilxigigg :‘Drgri PES score should be
State (PES) score and category p improved to at least
an E (PES) to a D (TEC). 42%
Ecological sensitivity |Species / habitats Igri ﬁgxoéggil\éviiand An ES score 24 should
(ES) sensitive to flow nple o . . |be maintained
maintained as "Very High".
Habitat / Biota Th(rjeatenedd, The El of the wetland
Ecological zzdzpn%ce rsepegireS' coripleg shc?u\ll\éiebzn An El score 24 should
importance (El) threatened habitat [maintained as "Very High". be maintained
types
Counts of the X\éit;;igﬁzn;g%énggzﬂon The number of
Endangered crane number of ractices must be breeding crane pairs
species breeding pairs of practice within the wetlands
- maintained to not cause
crane species. . . should be >0
any population decline.
Biota Wetland is within | ater quantity, quality,
500m of a vegetation condition and
Waterbird species threatened Ian(_:i use pdractlces must be n/a
waterbird point maintained so as to not
locality cause any decline in
’ waterbird population/s.
Water qualit Water chemistry and :/J?ftiiire?]l:?gty IS River RQOs from the Nseleni and Mhlathuze rivers
a Y |sediments S apply
maintain the TEC.
6.3.3 W1: Nhlabane Wetlands

The wetland delineation on which assessments were based for the Nhlabane wetlands is shown in
Figure 6.2, while the level 2 landuse within the wetland, and the PES is shown in Table 6.8. Table
6.9 outlines the resultant RQOs.
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Figure 6.2 Delineation used to assess the Nhlabane wetlands (from left to right: Google
Earth © imagery and HGMs

Table 6.8 Detail of the PES and level 2 landuse within the Nhlabane wetlands

LANDUSE WITHIN WETLAND

m 2020 NLC Class Name (Level 2) Area (Ha)
Colour

WETLAND PES 1 [ \atural Wooded Land 92.8 17.0

Ecological Integrity Score: 2 _ Planted Forest 315.9 57.8
Ecological Category: 3 _ Shrubs 0.0 0.0
Area (Ha): 4 Karoo & Fynbos Shrubland 0.0 0.0
WETLAND REC 5 [ Natural Grassland 18.0 3.3

Ecological Integrity Score: 6 _ Natural Water bodies 0.0 0.0
Ecological Category: 7 _ Artificial Water bodies 0.0 0.0
8 Herbaceous Wetlands 97.0 17.7

9 _ Woody Wetlands 0.0 0.0

10 [ consoiidated 0.0 0.0

11 _ Unconsolidated 0.1 0.0

12 _ Permanent Crops 0.0 0.0

13 _ Temporal Crops 31 0.6

14 [ rzlow Lands & Old Fields 0.0 0.0

156 Residential 19.7 3.6

16 Village 0.3 0.1

17 Smallholding 0.0 0.0

18 Urban Vegetation 0.0 0.0

19 _ Commercial 0.0 0.0

20 I industrial 0.0 0.0

21 _ Transport 0.0 0.0

22 _ Surface Infrastructure 0.0 0.0

23 [ cxtraction Sites 0.0 0.0

24 - Mine Waste & Resource Dumps 0.0 0.0

Total 546.9 100.0
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Table 6.9 RQOs for the Nhlabane wetlands
. RQO
SQs |Component| Subcomponent Indicator
Narrative | Numerical
Nhlabane depressional & seepage wetlands (546.9 Ha) excluding the lake
Depressional wetlands
Wetland classification |HGM type should remain depressional N/A
and seepage wetlands
should remain seeps.
. . Pending more detailed
Wetland Pending more detailed review of the current
Inventory review qf the current wetland wetland delineation
delineation (NWM5, Van (NWMS, Van Deventer
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the i
et al., 2018), the total
total extent of the wetland
extent of the wetland
complex should not | hould b
decrease compiex should be
' maintained at 546 Ha.
Water quantity (i.e. flow and
inundation regime) must
Water Inputs Hydrology maintain wetlands in the N/A
present ecological state
Water where practical.
quantity X
T Flooding by Damming within the wetland The.extent of.dammmg
Water distribution and dammina with the  |complex should remain within the delineated
retention patterns wetlan dg absepnt wetland area shall not
) exceed 0 Ha.
Extent of natural The current extent of
grassland within the |The current extent of natural |natural grassland within
wetland complex grassland within the wetland |the wetland should not
(land cover classes |should not decline. decline below 3% (18
12-13; NLC, 2020) Ha).
Extent of natural The current extent of
wooded land within |The current extent of natural |natural wooded land
Wetland vegetation the wetland wooded land within the within the wetland
W12J- complex (land cover|wetland should not decline. |should not decline
03411 classes 1-4, 2020) below 17% (92 Ha).
Extent of The current extent of
herbaceous The current extent of
herbaceous wetlands
wetlands (land herbaceous wetlands should .
: should not decline
cover classes 22- |not decline. below 17% (9 Ha)
23, 2020) ’
The current extent of
Extent of planted planted f_orest within the
e wetland is 58% (315
forest within the The current extent of planted
o Ha) and should not
. wetland complex forest within the wetland . .
Habitat . increase but this should
(land cover classes [should not increase. b lled and
57, NLC, 2020) e controlled an
! ! reduced to 48% to
achieve the TEC.
Land cover classes Wetland h"f‘b'tat loss or The aerial extent of
: fragmentation due to mining | _. " " o
denoted to mines > mining activities within
Habitat fragmentation |and quarries aCt'V'F'eS should not be . |the delineated wetland
abrat fragmentatio permitted and should remain
with the wetland (classes 68-72, b ithin th land area shall not exceed
) . NLC, 2020) absent within the wetlan 0% (0 Ha)
delineation , complex. .
Wetland habitat loss due to |The aerial extent of
Land cover classes | .. . S . L
direct agricultural activities |agricultural activities
denoted to L
. and croplands should not be |and croplands within the
cultivated areas . . . :
permitted to increase in delineated wetland area
(classes 32-46 & S
extent within the wetland shall not exceed 0.6%
73, 2020)
complex. (3 Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to built-up |fragmentation due to built-up areas and
areas and infrastructure and built-up infrastructure, including
infrastructure areas, including canals, canals, furrows and
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RQO
SQs |Component Subcomponent Indicator Q
Narrative Numerical
(classes 47-67, furrows and trenching should|trenching, within the
NLC, 2020) not be permitted to increase |delineated wetland area
in extent with the wetland shall not exceed 3.7%
complex. Additional (20 Ha).
development of
infrastructure should not be
permitted within the wetland
complex.
The overall wetland
Present Ecological Wetland PES score The overalll wetland PES PES score should be
State (PES) and category should be improved from a D improved to at least
(PES) to a C/D (TEC). 58%
Ecological sensitivity |Species / habitats Igri Elixo;:t;(f”\évitéand An ES score 24 should
(ES) sensitive to flow np'e o . » |be maintained
maintained as "Very High".
Habitat / Threatened,
Biota
Ecological importance endangered or ) The Ell of t'?e wetland An El score 24 should
E) endemic species;  |complex s ould be . be maintained
threatened habitat |maintained as "Very High".
types
. ... |Water quantity, vegetation
?ﬁgg?{;ﬂﬁgdmon 'S | condition and land use
. . S practices must be
Biota Taxon richness Vrcglr;tr?(ljnstheec(i::srrent maintained so as to not N/A
diversity P cause any decline of
) diversity.
6.3.4 W1: Lake Mzingazi

The wetland delineation on which assessments were based for Lake Mzingazi is shown in Figure
6.3. Table 6.10 outlines the resultant RQOs.

Figure 6.3

© imagery and HGMs (Lake in blue and CVB in yellow)

Delineation used to assess the Lake Mzingazi (from left to right: Google Earth
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Table 6.10 RQOs for Lake Mzingazi
. RQO
SQs Component| Subcomponent Indicator - -
Narrative | Numerical
Lake Mzingazi (excluding surrounding channelled valley bottom wetlands)
Water quantity (i.e., flow
and inundation regime)
must maintain the lake in
the present ecological state
Water Inputs Hydrology where practical and should [N/A
establish and maintain
Water connectivity between
quantity upstream wetlands and
downstream estuary.
Connectivity between the
Water distribution Damming of the lake and the estuary
and retention Lake should be reestablished, at [N/A
patterns least in the upstream to
downstream direction.
Wetland PES The overall PES for the The overall wetland
Present Ecological score and lake should be improved  |PES score should be
State (PES) category from a D/E category to a D |improved to at least
category. 42%.
Connectivity between the
_ lake and the estuary
Habitat should be reestablished, at
N . least in the upstream to
Longﬂucjmal F'.Sh movement/ downstream zirection. This [N/A
connectivity migrations .
should entail the
installation of functional
fish ladder/s and the
movement of fish species.
Ecological sensitivity |Species / habitats Igr?w;sxosfrigﬁl\éviiand An ES score 24 should
(ES) sensitive to flow maintained as "Very High". be maintained
W12J-03489|Habitat / Threatened,
Biota Ecological endangered or ) The Ell of trr:e \;vetland An El score 24 should
importance (EI) endemic species; |complex shou d be _ |be maintained
threatened habitat [maintained as "Very High".
types
Habitat condition Wate_r_quantity, vegetation
is sufficient to condl_tlon and land use
. A practices must be
Taxon richness maintain the e N/A
maintained so as to not
current wetland i
. ; : cause any decline of
species diversity. diversity.
Fish abundance and
diversity should reflect
Fish species conditions for the TEC
Biota abundance and (category D). Gill netting |N/A
diversity should be controlled,
. restricted and reduced
Sensitive / from current levels.
threatened -
populations V\_/ater_blrd abundance and
diversity should reflect
Water bird conditions for the TEC
abundance and (category D). Gill netting |N/A
diversity should be controlled,
restricted and reduced
from current levels.
Water chemistry and
Water quality is sediments should be
Water Water chemistry and - maintained at levels that
: . sufficient to . L
quality sediments maintain the TEC will support biota in
" |keeping with the TEC
(category D)
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RQO
Narrative Numerical

SQs Component| Subcomponent Indicator

The lake and surrounds
Ecosystem Eco-tourism Important birding |should be maintained as
Services area (IBA) an IBA, especially for water
and wetland birds.

N/A

6.3.5 W1: Mzingazi Channelled Valley Bottom Wetlands

The wetland delineation on which assessments were based for the Mzingazi channelled valley
bottom wetlands is shown in Figure 6.4, while the level 2 landuse within the wetland, and the PES
is shown in Table 6.11. Table 6.12 outlines the resultant RQOs.

Mpos,
W
L)
-

Kondweni

Figure 6.4 Delineation used to assess the Mzingazi channelled valley bottom wetlands
(from left to right: Google Earth © imagery, HGMs (lake in blue) and land cover (SANLC, 2020)
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Table 6.11

PES

HGM 1 (CVB)

No. L2 Legend
Colour

LANDUSE WITHIN WETLAND

LC Class Name (Level 2) |Area (Ha) co

v
(%)

HGM 2

e Area (Ha) c

over
(%)

Detail of the PES and level 2 landuse within the Mzingazi channelled valley
bottom wetlands

Total Extent
(wetland
complex)

Area (Ha)

Cover
(%)

Ecological Integrity Score: 1 Natural Wooded Land 517.8 65.9 228.8 46.7 746.6 58.5
Ecological Category: 2 [ Piented Forest 187.2 238 465 95| 2337 183
Area (Ha): 3 I shrubs 0.0 00 00 00 0.0 00
HGM 2 (CVB) 4 Karoo & Fynbos Shrubland 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Integrity Score: 5 _ Natural Grassland 12.1 15 1.1 2.3 23.2 18
Ecological Category: 6 _ Natural Water bodies 0.1 0.0 0.0 0.0 0.1 0.0
Area (Ha): 7 I ~iicial Water bodies 16 02 01 00 18 01
WETLAND PES 8 Herbaceous Wetlands 9.7 1.2 713 146 81.0 6.4
Ecological Integrity Score: 9 _ Woody Wetlands 0.0 00 0.0 0.0 0.0 0.0
Ecological Category: 10 _ Consolidated 0.0 00 0.0 0.0 0.0 0.0
Area (Ha): 1" _ Unconsolidated 0.2 0.0 6.2 1.3 6.4 0.5
WETLAND REC 12 | rcranent Crops 0.0 00 0.0 0.0 0.0 00
Ecological Integrity Score: 13 _ Temporal Crops 2.2 0.3 1.0 0.2 3.2 0.3
Ecological Category: 14 [ /0w Lands & Oid Fields 0.0 00 0.0 0.0 0.0 00
15 Residential 495 6.3 1209 247 1704  13.4
16 Village 1.0 01 3.8 08 4.8 0.4
17 Smallholding 0.0 0.0 0.0 0.0 0.0 0.0
18 Urban Vegetation 0.0 0.0 0.0 0.0 0.0 0.0
19 [ corrercial 0.0 00 0.0 0.0 0.0 00
20 N indusirial 0.2 00 0.0 0.0 02 00
21 [ ransport 0.0 00 0.0 0.0 0.0 00
22 _ Surface Infrastructure 38 05 0.0 0.0 3.8 0.3
23 [ cxiraction Sites 0.0 00 0.0 0.0 0.0 00
24 _ Mine Waste & Resource Dumps 0.0 0.0 0.0 0.0 0.0 0.0
\ Total 785.4 100.0( 489.8 100.0) 1275.2 100.0
Table 6.12 RQOs for the Mzingazi channelled valley bottom wetlands
. RQO
SQs |Component| Subcomponent Indicator - -
Narrative | Numerical
Mzingazi valley bottoms with a channel (1275 Ha) excluding the lake
Both wetland complexes
should remain valley
bottoms with a channel
I leadin he Lake, on
Wetland classification |HGM type eading to the Lake, one N/A
complex along the
Nundwane River and one
complex along the Mpisini
Wetland and Mdibi rivers.
Inventory Pending more detailed
Pending mor il :
re?/igw gf tr?eigfr?nf vdi/etland review of the current
W12J- delineation (NWMS5, Van \(A"\Ie\:\llﬂg ({?zlalr?%a:\?é]nter
03392 Wetland extent Wetland area (Ha) |Deventer etal., 2018), the |1 "/ 2618) the total
Wi12J- total extent of the wetland tont of the wetland
03493 complex should not extent ot the wetian
W12J- decrease complex should be
03403 ’ maintained at 1275 Ha.
W12J- Water quantity (i.e., flow and
03450 inundation regime) must
Water Inputs Hydrology maintain wetlands in the N/A
present ecological state
Water where practical.
quantity Th tent of d i
. . - e extent of dammin
T Flooding by Damming within the wetland | . ~. . 9
Water distribution and ) . . within the delineated
. damming with the  |complex should remain
retention patterns wetland absent wetland area shall not
’ exceed 0 Ha.
Extent of natural The current extent of natural The current extent of
Habitat Wetland vegetation grassland within the |grassland within the wetland natural arassland within
wetland complex should not decline. 9
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
(land cover classes the wetland should not
12-13; NLC, 2020) decline 1.8% (23 Ha).
\I/Ev)étggéé)flanr?éuvﬁhin The current extent of
The current extent of natural |natural wooded land
the wetland o o
wooded land within the within the wetland
complex (land cover . .
wetland should not decline. |should not decline
classes 1-4, NLC, below 58% (746 Ha)
2020) '
Extent of
herbaceous The current extent of The current extent of
herbaceous wetlands
wetlands (land herbaceous wetlands should .
: should not decline
cover classes 22-  |not decline. below 1.2% (9.7 Ha)
23, NLC, 2020) E70 NS :
Extent of planted The current extent of
forest within the The current extent of planted|planted forest within the
wetland complex forest within the wetland wetland should not
(land cover classes |should not increase. increase above 8% (233
5-7, NLC, 2020) Ha).
Wetland habitat loss or .
Land cover cl_asses fragmentation due to mining The_ aerial extent O.f .
denoted to mines -~ mining activities within
- activities should not be .
and quarries . . . the delineated wetland
permitted to increase in
(classes 68-72, extent within the wetland area shall not exceed
NLC, 2020) 0.3% (3.8 Ha).
complex.
Wetland habitat loss due to |The aerial extent of
Land cover classes | . icultural activiti cultural activiti
_ _ denoted to direct agricultural activities  |agricultural activities
Habitat fragmentation . and croplands should not be |and croplands within the
ith the wetland cultivated areas . . . .
witr ) (classes 32-46 & permitted to increase in delineated wetland area
delineation extent within the wetland shall not exceed 0.3%
73, NLC, 2020)
complex. (3.2 Ha).
Wetland habitat loss or
fragmentation due to
infrastructure and built-up  [The aerial extent of
Land cover classes |areas, including canals, built-up areas and
denoted to built-up |furrows and trenching infrastructure, including
areas and should not be permitted to  |canals, furrows and
infrastructure increase in extent with the  |trenching, within the
(classes 47-67, wetland complex. Additional |delineated wetland area
NLC, 2020) development of shall not exceed 13%
infrastructure should not be [(175 Ha).
permitted within the wetland
complex.
The overall wetland complex The overall wetland
Present Ecological Wetland PES score ! COMPIEX I bE S score should be
PES should be maintained o
State (PES) and category maintained to at least
as a C category.
72%.
Ecological sensitivity |Species / habitats The ES of the wetland An ES score 24 should
" complex should be S
(ES) sensitive to flow o N . . |be maintained
maintained as "Very High".
Habitat / Threatened,
Biota
Ecological importance endangered or ) The EII of t'?e \1vetland An El score 24 should
(E) endemic species;  |complex shou d be _ be maintained
threatened habitat |maintained as "Very High".
types
Habitat condition is Wate_r_quantlty, vegetation
- condition and land use
sufficient to ractices must be
Biota Taxon richness maintain the current |Pra ¢ N/A
- maintained so as to not
wetland species :
di . cause any decline of
Iversity. . .
diversity.
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6.3.6 W2: Aloeboom Vlei

The wetland delineation on which assessments were based for the Aloeboom Vlei is shown in Figure
6.5, while the level 2 landuse within the wetland, and the PES is shown in Table 6.13. Table 6.14
outlines the resultant RQOs.

IR

Figure 6.5

W

577
o

4,
2

© imagery, HGMs and land cover (SANLC, 2020)

Table 6.13

PES

HGM 1 (CVB)

LANDUSE WITHIN WETLAND

P

HGM 1

Detail of the PES and level 2 landuse within the Aloeboom Vlei

HGM 2

Total Extent
(wetland
complex)

'é‘:?e"d 2020 NLC Class Name (Level 2) |Area (Ha) c“f,;';r Area (Ha) C(‘,’,",";r Area (Ha)

Delineation used to assess the Aloeboom Vlei (from left to right: Google Earth

Cover
(%)

Ecological Integrity Score: 1 - Natural Wooded Land 3.5 0.6 2.8
Ecological Category: 2 - Planted Forest 42.8 16.5 33.7 400 76.5 22.2
Area (Ha): 3 I shrubs 0.0 00 0.0 00 0.0 00
HGM 2 (Seepage) 4 Karoo & Fynbos Shrubland 0.0 o.0[ 0.0 0.0 0.0 0.0
r

Ecological Integrity Score: 5 - Natural Grassland 715 27.5 17.9 21.3 29.4 26.0
Ecological Category: 6 - Natural Water bodies 0.0 0.0/ 0.0 0.0 0.0 0.0
Area (Ha): 7 I tiicial Water bodies 05 02l 05 06 1.0 03
WETLAND PES 8 Herbaceous Wetlands 98.8 38.0 22.0 26.1 120.8 35.1
Ecological Integrity Score: 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: 10 - Consolidated 0.0 0.0 0.0 0.0 0.0 0.0
Area (Ha): 1" - Unconsolidated 0.1 0.0/ 0.0 0.0 0.1 0.0
WETLAND REC 12 [ Permanent Crops 00 ool 0.0 00 0.0 00
Ecological Integrity Score: 13 - Temporal Crops 13.7 5.3 0.0 0.0 13.7 4.0
Ecological Category: 14 [ Faiow Lands & Oid Fields 193 74 0.0 00 19.3 56
15 Residential 3.3 13f 6.7 8.0 10.0 2.9
16 Village 0.8 0.3 2.8 3.4 3.6 1.1
17 Smallholding 0.0 o.0[ 0.0 0.0 0.0 0.0
18 Urban Vegetation 0.0 o.0[ 0.0 0.0 0.0 0.0
19 [ cormercial 0.0 00 0.0 00 0.0 00
20 BN industrial 0.0 00 0.0 00 0.0 00
21 [ Transrort 0.0 00 0.0 00 0.0 00
22 - Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 0.0
23 [ cxtraction Sites 0o ool 0.0 0.0 00 00
24 - Mine Waste & Resource Dumps 0.0 0.0/ 0.0 0.0 0.0 0.0
| Total 259.7 100.0 84.1 100.0 343.8 100.0
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Table 6.14 RQOs for the Aloeboom Vlei
. RQO
SQs [Component| Subcomponent Indicator - -
Narrative ‘ Numerical
Aloeboom hillslope seeps linked to the channel (84 Ha) and channelled valley bottom wetlands (260 Ha) along
the Black Mfolozi River
The channelled valley
bottom wetlands along the
Black Mfolozi River should
Wetland classification [HGM type remain channelled valley N/A
bottoms, and the hillslope
seeps linked to this channel
should also remain as such.
Pending more detailed
Wetland review of the current
Inventor . . wetland delineation
y Per_1d|ng more detailed (NWMS, Van Deventer
review of the current wetland
. . et al., 2018), the total
delineation (NWMS, Van extent of the channelled
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the lev b land
total extent of the wetland ~ |V2cY ottom wetlands
should be maintained at
complex should not 260 H dth
decrease .60 a, and the
' hillslope seepage
complex should be
maintained at 84 Ha.
Water quantity (i.e., flow and
inundation regime) must
Water Inputs Hydrology maintain wetlands in the N/A
present ecological state
Water where practical.
quantity Th tent of d i
Water distribution and |~1224ing by Damming within the wetland | 5% =1 0L R
retention patterns damming with the |complex should not increase wetland area shall not
wetland from current low levels.
W22A- exceed 1 Ha.
02586 Extent of natural The current extent of
W22A- grassland within the | The current extent of natural [natural grassland within
02591 wetland complex grassland within the wetland |the wetland should not
W22A- (land cover classes |should not decline. decline below 26% (89
02596 12-13; NLC, 2020) Ha).
\I/Ev)étc?gégfle:]:(;uv:/?tlhin The current extent of
the wetland The current extent of natural |natural wooded land
Wetland vegetation wooded land within the within the wetland
complex (land cover . -
. wetland should not decline. |[should not decline
classes 1-4; NLC, below 2.89
2020) elow 2.8% (9.5 Ha).
Extent of
herbaceous The current extent of hl?g:cu;gigt\fl)étt?;r: dosf
wetlands (land herbaceous wetlands should )
: should not decline
cover classes 22- |not decline. below 35% (120 Ha)
23; NLC, 2020 )
Habitat )
Extent of planted The current extent of
forest within the The current extent of planted |planted forest within the
wetland complex  [forest within the wetland wetland should not
(land cover classes |should not increase. increase above 22% (76
5-7, 2020) Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
Habitat fragmentation denoted to mines  |fragmentation due to mining |mining activities within
with the wgtland and quarries activities should remain the delineated wetland
delineation (classes 68-72; absent within the wetland area should not exceed
NLC, 2020) complex. 0% (0 Ha).
Wetland habitat loss due to |The aerial extent of
Land cover classes | . : e . o
denoted to direct agricultural activities |agricultural actlv!tle_s
cultivated areas and croplands should not be |and croplands within the
(classes 32-46 & permitted to increase in delineated wetland area
73; NLC, 2020) extent within the wetland shall not exceed 9.6%
' ' complex. (33 Ha).
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SQs [Component| Subcomponent Indicator - RQO -
Narrative Numerical
Wetland habitat loss or
fragmentation due to
infrastructure and built-up  |The aerial extent of
Land cover classes |areas, including canals, built-up areas and
denoted to built-up |furrows and trenching infrastructure, including
areas and should not be permitted to  |canals, furrows and
infrastructure increase in extent with the  |trenching, within the
(classes 47-67; wetland complex. Additional |delineated wetland area
NLC, 2020) development of shall not exceed 3.9%
infrastructure should not be [(13.6 Ha).
permitted within the wetland
complex.
The overall wetland complex The overall wetland
Present Ecological Wetland PES score PES should be improved PES score should be
State (PES) and category f maintained to at least
rom a C category to a B/C. 78%
Ecological sensitivity |Species / habitats The ES of the wetland An ES score 24 should
(ES) sensitive to flow complex should be be maintained
maintained as "Very High".
Habitat / Threatened,
Biota Ecological importance endangered or ) The EI of the wetland An El score 24 should
E)) endemic species; comple_x shouI(.jl be _ |be maintained
threatened habitat |maintained as "Very High".
types
Habitat condition is Wate_r_quantity, vegetation
. condition and land use
sufficient to . b
Biota Taxon richness maintain the current practices must be N/A
wetland species maintained so as to not
diversity cause any decline of
) diversity.
. Water quality is
\é\lﬁtﬁ; \S/\é?jtil:}:ecr:lémlstry and sufficient to River RQOs from the Black Mfolozi River apply
maintain the TEC.
6.3.7 W2: Mvamanzi Pan

The wetland delineation on which assessments were based for the Mvamanzi Pan is shown in
Figure 6.6, while the level 2 landuse within the wetland, and the PES is shown in Table 6.15. Table
6.16 outlines the resultant RQOs.

Figure 6.6
© imagery, HGMs and land cover (SANLC, 2020)

Delineation used to assess the Mvamanzi Pan (from left to right: Google Earth
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Table 6.15 Detail of the PES and level 2 landuse within the Mvamanzi Pan

PES
Unchannelled valley bottom wetland

LANDUSE WITHIN WETLAND

HGM 1

'éi‘l’:::' 2020 NLC Class Name (Level 2) |Area (Ha) CCo'e"

(%)

leading depressional wetland

WETLAND PES 1 [ \atural Wooded Land 200.0 43.1
Ecological Integrity Score: 2 - Planted Forest 0.0 0.0
Ecological Category: 3 - Shrubs 0.0 0.0
Area (Ha): 4 Karoo & Fynbos Shrubland 0.0 0.0
WETLAND REC 5 [ Natural Grassland 46.6 9.6
Ecological Integrity Score: 6 - Natural Water bodies 0.0 0.0
Ecological Category: 7 - Artificial Water bodies 0.0 0.0
8 Herbaceous Wetlands 92.7 19.1
9 - Woody Wetlands 0.0 0.0
10 [ consolidated 0.0 0.0
11 - Unconsolidated 0.1 0.0
12 - Permanent Crops 0.0 0.0
13 Temporal Crops 47.0 9.7
14 | Faiow Lands & Oid Fields 326 6.7
15 Residential 55.9 115
16 Village 1.0 0.2
17 Smallholding 0.0 0.0
18 Urban Vegetation 0.0 0.0
19 - Commercial 0.0 0.0
20 B industrial 0.0 0.0
21 - Transport 0.2 0.0
22 - Surface Infrastructure 0.0 0.0
23 [ Extraction Sites 0.0 0.0
24 - Mine Waste & Resource Dumps 0.0 0.0
| Total 485.1 100.0
Table 6.16  RQOs for the Mvamanzi Pan
. RQO
SQs [Component| Subcomponent Indicator - -
Narrative | Numerical
Unchanneled valley bottom wetland leading depressional wetland (485 Ha) along the Mvamanzi River
The typing needs
confirmation. Unchanneled
valley bottom wetlands
Wetland classification |HGM type should remain as such and |N/A
lead into depressional
wetlands that should also
remain as such.
Wetland - -
Inventory Pending more detailed Per_ldlngfr?':)re dEtaHtEd
review of the current wetland \r;;/t'; Vr\]’ do deli?m g:trigar?
delineation (NWM5, Van (NWMS, Van Deventer
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the ot al 2618) the total
W23A- total extent of the wetland ” !
03160 complex should not extent of the wetland
decrease complex should be
’ maintained at 85 Ha.
Water quantity (i.e., flow and
inundation regime) must
Water Inputs Hydrology maintain wetlands in the N/A
present ecological state
Water where practical.
quantity The extent of damming
Water distribution and F'°°d'T‘9 by_ Damming within the V\_/etland within the delineated
. damming with the  |complex should remain
retention patterns wetland absent wetland area shall not
’ exceed 0 Ha.
WP 11387 RQO Report: Vol 3 — Groundwater and Wetlands Page 6-21




Usutu to Mhlathuze Catchment Classification and RQOs

RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
Extent of natural The current extent of
grassland within the |The current extent of natural |natural grassland within
wetland complex grassland within the wetland |the wetland should not
(land cover classes |should not decline. decline below 10% (46
12-13; NLC, 2020) Ha).
Extent of ”at”“'?" . The current extent of
wooded land within h f | | ded land
_ the wetland The current extent of natural |natural wooded lan
Wetland vegetation wooded land within the within the wetland
complex (land cover . .
) wetland should not decline. |should not decline
classes 1-4; NLC, below 3% (209 Ha)
2020) 0 :
Extent of The current extent of
herbaceous The current extent of
herbaceous wetlands
wetlands (land herbaceous wetlands should .
: should not decline
cover classes 22-  |not decline. below 19% (93 Ha)
23; NLC, 2020) 0 :
Extent of planted The current extent of
forest within the Planted forest within the planted forest within the
wetland complex  |wetland should remain wetland should not
(land cover classes |absent. increase above 0% (0
5-7NLC,2020) Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining |mining activities within
Habitat and quarries activities should remain the delineated wetland
(classes 68-72; absent within the wetland area should not exceed
NLC, 2020) complex. 0% (0 Ha).
Land cover classes V\_/etland habltat loss _dl_J_e to The_ aerial extent _of
denoted to direct agricultural activities |agricultural activities
Habitat fragmentation |cultivated areas and croplands should not be |and croplands within the
with the wetland (classes 32-46 & permitted to increase in delineated wetland area
delineation 73; NLC, 2020) extent within the wetland shall not exceed 16%
' ' complex. (79 Ha).
Wetland habitat loss or
fragmentation due to
infrastructure and built-up | The aerial extent of
Land cover classes |areas, including canals, built-up areas and
denoted to built-up |furrows and trenching infrastructure, including
areas and should not be permitted to  |canals, furrows and
infrastructure increase in extent with the  |trenching, within the
(classes 47-67; wetland complex. Additional |delineated wetland area
NLC, 2020) development of shall not exceed 12%
infrastructure should not be [(57 Ha).
permitted within the wetland
complex.
The overall wetland complex The overall wetland
Present Ecological Wetland PES score ! COMPIEX| bE S score should be
PES should be maintained R
State (PES) and category maintained to at least
as a B/C category.
78%.
Ecological sensitivity |Species / habitats The ES of the wetland An ES score 24 should
" complex should be o
(ES) sensitive to flow e o . . |be maintained
maintained as "Very High".
Habitat / Threatened,
Biota
Ecological importance endangered or ) The EII of t:e \;vetland An El score 24 should
(E) endemic species;  |complex shou d be _ be maintained
threatened habitat |maintained as "Very High".
types
Habitat condition is Water quantity, vegetation
- condition and land use
sufficient to ractices must be
Biota Taxon richness maintain the current |Pra ¢ N/A
- maintained so as to not
wetland species .
diversity cause any decline of
’ diversity.
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RQO
SQs |[Component| Subcomponent Indicator - Q -
Narrative | Numerical
. Water quality is
Water Water chemistry and i . I
quality sediments sufficient to River RQOs from the Mvamanzi River apply

maintain the TEC.

6.3.8 W2: Mfolozi Swamps

The wetland delineation on which assessments were based for the Mfolozi Swamps is shown in
Figure 6.7, while the level 2 landuse within the wetland, and the PES is shown in Table 6.17. Table
6.18 outlines the resultant RQOs.

\
W23B-03231
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Mavuxa Pan «1‘5@-%
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\W238-03231
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e WY

Mo

DHERIAIT2 [

Figure 6.7 Delineation used to assess the Mfolozi Swamps (from left to right: Google Earth
© imagery, HGMs (top) and land cover (bottom; SANLC, 2020)
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Table 6.17

PES LANDUSE WITHIN WETLAND

HGM 1

Cover
(%)

Legend | 120 NLC Class Name (Level 2) |Area (Ha)
Colour

HGM 1: Floodplain

HGM 2

Area (Ha) <

Detail of the PES and level 2 landuse within the Mfolozi Swamps

Total Extent
(wetland
complex)

Area (Ha) c(‘::?r

over
(%)

Ecological Integrity Score: 1 - Natural Wooded Land 305.5 8.2 26312 32.2 2936.7 24.7
Ecological Category: : 2 - Planted Forest [ 3920 105] 50.5 0.6 442.5 3.7
Area (Ha): 3 I shrubs 0.0 00 0.0 00 0.0 00
HGM 2: Floodplain 4 Karoo & Fynbos Shrubland " 00 oo 00 00 00 00
Ecological Integrity Score: 5 - Natural Grassland [ 1564 42 1081 1.3 264.6 2.2
Ecological Category: 6 - Natural Water bodies i 0.0 0.0 10.0 0.1 10.0 0.1
Area (Ha): 7 I ~tificial Water bodies [ 309 11 448 05 846 0.7
WETLAND PES 8 Herbaceous Wetlands 867.3 23.2 995.2 12.2 1862.5 15.6
Ecological Integrity Score: 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: 10 - Consolidated 0.0 0.0 0.0 0.0 0.0 0.0
Area (Ha): 11 [ Unconsolidated i 66 02 159 02 25 02
WETLAND REC 12 | rermanent Crops M 15721 421 2575.6 315 41476 34.8
Ecological Integrity Score: 13 Temporal Crops M 120.0 32 17362 212 1856.1 15.6
Ecological Category: 14 [ Falow Lands & Old Fields 520 14 83 0.1 60.3 0.5
15 Residential [ 2068 55 22 00| 2089 18
16 Village F 122 o03f 13 00 135 0.1
17 Smallholding M 0.0 oo 0.0 0.0 0.0 0.0
18 Urban Vegetation r 00 ool 0.0 00 0.0 00
19 [ cormercial 0.3 0.0 0.0 0.0 03 00
20 N industrial 0.0 0.0 0.0 0.0 0.0 0.0
21 [ rensport 0.6 0.0 0.0 0.0 0.6 0.0
22 - Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 0.0
23 [ £iraction Sites i 01 ool 0.0 0.0 01 0.0
24 - Mine Waste & Resource Dumps | 0.0 o.0] 0.0 0.0 0.0 0.0
| Total 3732.0 100.0/ 8179.1 100.0| 11911.1 100.0
Table 6.18 RQOs for the Mfolozi Swamps
. RQO
SQs |Component| Subcomponent Indicator - -
Narrative Numerical
The Mfolozi and Msunduzi rivers both form part of the Mfolozi swamp in their lower reaches with extensive
floodplains connecting the two rivers (11911 Ha)
Both wetland HGMs should
remain floodplains, one
Wetland classification |HGM type along the Mfolozi River and |N/A
one along the Msunduzi
River at their confluence
Pending more detailed
Wetland Pending more detailed review of the current
Inventory review of the current wetland |wetland delineation
delineation (NWM5, Van (NWM5, Van Deventer
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the |et al., 2018), the total
total extent of the wetland  |extent of the wetland
complex should not complex should be
W23C decrease. maintained at 11911
B Ha.
03180
W23D- Floods are necessary to
03108 inundate the'ﬂpodplam _
the_reby prov_ldlng the wetting
regime required for Th .
. . e EWR determined
supporting the floodplain for the upstream
vegetation. The quantity and P .
Water Inputs Hydrology S . Msunduzi and Mfolozi
timing of inputs, and the rivers should be
Water distribution and retention implemented
quantity patterns within the wetland P :
must be maintained to avoid
the loss of wetland
hydrological function.
N Flooding b ;
Water distribution and ng by The current extent of The extent of damming
. damming with the . L L .
retention patterns wetland damming within the wetland |within the delineated
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SQs |Component| Subcomponent Indicator - RQO -
Narrative Numerical
complex should not be wetland area shall not
permitted to increase. exceed 84 Ha.
Extent of natural
grassland within the | The current extent of natural :Zif;r;;;;);fnghm
wetland complex grassland within the wetland the wetland should not
(land cover classe)s should not decline. decline 2.2% (264 Ha)
12-13; NLC, 2020 ’ ’
\I/Ev)étoegégfla:]:éuv:/?tlhin The current extent of
_ the wetland The current extent of natural ngtu_ral wooded land
Wetland vegetation wooded land within the within the wetland
complex (land cover . .
classes 1-4: NLC wetland should not decline. |should not decline
2020) ' ' below 25% (2936 Ha).
Extent of The current extent of
herbaceous The current extent of h
erbaceous wetlands
wetlands (land herbaceous wetlands should )
cover classes 22-  |not decline. should not decline
23: NLC, 2020) below 15% (1862 Ha).
Extent of planted The current extent of
forest within the The current extent of planted|planted forest within the
wetland complex  [forest within the wetland wetland should not
(land cover classes [should not increase. increase above 3.7%
5-7; NLC, 2020) (442 Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining [mining activities within
Habitat and quarries activities should not be the delineated wetland
(classes 68-72; permitted within the wetland |area shall not exceed
NLC, 2020) complex. 0% (0 Ha).
Land cover classes V\_/etland habitat loss _dl_J_e to The_ aerial extent _of
denoted to direct agricultural activities |agricultural activities
Habitat fragmentation |cultivated areas and qroplano!s should.not be anq croplands within the
with the wetland (classes 32-46 & permltteq to increase in delineated wetland area
delineation 73; NLC, 2020) extent within the wetland shall not exceed 50%
' ' complex. (6064 Ha).
Wetland habitat loss or
fragmentation due to
infrastructure and built-up | The aerial extent of
Land cover classes |areas, including canals, built-up areas and
denoted to built-up |furrows and trenching infrastructure, including
areas and should not be permitted to  |canals, furrows and
infrastructure increase in extent with the  |trenching, within the
(classes 47-67; wetland complex. Additional |delineated wetland area
NLC, 2020) development of shall not exceed 1.9%
infrastructure should not be [(223 Ha).
permitted within the wetland
complex.
The overall wetland
Present Ecological Wetland PES score The overall W.e“a.”d PI.ES PES score should be
should be maintained in a D oo
State (PES) and category category maintained to at least
' 42%.
Ecological sensitivity |Species / habitats The ES of the wetland An ES score 24 should
" complex should be S
(ES) sensitive to flow e o . . |be maintained
maintained as "Very High".
Habitat / Threatened,
Blota Ecological importance endangered or ) The EI of the wetland An El score 24 should
(E) endemic species; complgx shouI(IJII be _ |be maintained
threatened habitat |maintained as "Very High".
types
Water quantity, vegetation
Wetlands within condition and land use
Biota Threatened amphibian [500m of a IUCN practices must be No numerical data
species threatened frog maintained so as to not available.
point locality. cause any population
decline.
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RQO
SQs |Component| Subcomponent Indicator - Q -
Narrative Numerical
Wetland is within | 1ater quantity, quality,
vegetation condition and
500m of a . .
Waterbird species threatened Ianq use practices must be |No pumerlcal data
; . maintained so as to not available.
waterbird point o
locality cause any decllng in
’ waterbird population/s.
Water Water chemistry and ZYJ?fti?:ire?]li?cl)lty 1S River RQOs from the Mfolozi and Msunduzi rivers
quality sediments maintain the TEC. apply
Both floodplains should be
Ecos_ystem Eco-tourism Important birding malnta_uned as an IBA, N/A
Services area especially for water and
wetland birds.
6.3.9 W3: Nhlonhlela Pan

The wetland delineation on which assessments were based for the Nhlonhlela Pan is shown in Table
6.8, while the level 2 landuse within the wetland, and the PES is shown in Table 6.19. Table 6.20
outlines the resultant RQOs.

Figure 6.8

HGMs [top right] and land cover (bottom right; SANLC, 2020)

Delineation used to assess the Nhlonhlela Pan (Google Earth © imagery [left],
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Table 6.19

PES LANDUSE WITHIN WETLAND

Detail of the PES and level 2 landuse within the Nhlonhlela Pan

HGM 1

WETLAND HGM: Depression (includes Legend 2020 NLC Class Name (Level 2) |Area (Ha) Cover
Pans) Colou (%)
WETLAND PES - Natural Wooded Land
Ecological Integrity Score: 100.0 2 - Planted Forest r 0.0 0.0
Ecological Category: A 3 - Shrubs | 0.0 0.0
Area (Ha): 8.2 4 Karoo & Fynbos Shrubland r 0.0 0.0
WETLAND REC 5 [ Natural Grassland r 3.5 43.2
Ecological Integrity Score: 92.0 6 - Natural Water bodies r 0.0 0.0
Ecological Category: A 7 - Artificial Water bodies r 0.0 0.0
8 Herbaceous Wetlands 44 538
9 - Woody Wetlands 0.0 0.0
10 [ consoiidated 0.0 00
11 - Unconsolidated r 0.0 0.0
12 - Permanent Crops r 0.0 0.0
13 Temporal Crops [ 0.0 0.0
14 | ralow Lands & Oid Fields 0.0 0.0
15 Residential r 0.0 0.0
16 Village M 00 00
17 Smallholding r 0.0 0.0
18 Urban Vegetation I 0.0 0.0
19 - Commercial 0.0 0.0
20 B industrial | 0.0 0.0
21 - Transport 0.0 0.0
22 - Surface Infrastructure 0.0 0.0
23 [ cxtraction Sites r 0.0 0.0
24 - Mine Waste & Resource Dumps | 0.0 0.0
| Total 8.2 100.0
Table 6.20 RQOs for the Nhlonhlela Pan
. RQO
SQs [Component| Subcomponent Indicator - -
Narrative | Numerical
The Mkuze River (very high priority) and the Nhlonhlela River (high priority) confluence area including
Nhlonhlela Pan, a depressional wetland (8.2 Ha)
The HGM should remain a
Wetland classification |HGM type depressional wetland along |N/A
the Nhlonhlela River.
. . Pending more detailed
Pending more detailed review gf the current
Wetland review of the current wetland | - ° e
Inventory delineation (NWM5, Van (NWMS, Van Deventer
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the ot al 2618) the total
total extent of the wetland extth of thé wetland
W31J- gggglae:eshould not complex should be
02501 ’ maintained at 8.2 Ha.
Water quantity (i.e., flow and .
inundation regime) must ;I(')i:ethEeWuRsctjlztaerrnmmed
Water Inputs Hydrology maintain wetlands in the Nhlonhleﬁa River should
present ecological state be implemented
V\L/Jaf;tr?trit where practical. P :
! ’ Flooding b Damming within the wetland The extent of damming
Water distribution and ng by 9 . within the delineated
. damming with the  |complex should remain
retention patterns wetland area shall not
wetland absent. exceed 0 Ha
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical

Extent of natural The current extent of
grassland within the | The current extent of natural [natural grassland within
wetland complex grassland within the wetland |the wetland should not
(land cover classes |should not decline. decline below 43% (3.5
12-13; NLC, 2020) Ha).
\I/Ev)étoegégfla:]:éuv:/?tlhin The current extent of
the wetland The current extent of natural |natural wooded land

Wetland vegetation wooded land within the within the wetland
complex (land cover land should decli hould decli
classes 1-4: NLC wetland should not decline. |should not decline
2020) ' ' below 3% (0.2 Ha).
Extent of
herbaceous The current extent of h-lc—ek:g;cuergigtv%tt?anr: dosf
wetlands (land herbaceous wetlands should )

: should not decline
cover classes 22- |not decline. below 53.8% (4.4 Ha)
23; NLC, 2020) ' ) )
Extent of planted The current extent of
forest within the Planted forest within the planted forest within the
wetland complex wetland should remain wetland should not
(land cover classes |absent. increase above 0% (0
5-7; NLC, 2020) Ha).

Habitat Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining [mining activities within
and quarries activities should not be the delineated wetland
(classes 68-72; permitted within the wetland |area shall not exceed
NLC, 2020) complex. 0% (0 Ha).

Habitat fragmentation || and cover classes |Wetland habitat loss due to ;hﬁcﬁﬁ?ﬁﬁiﬁt&
with the wetland denoted to direct agricultural activities ag d eroplands within the
delineation cultivated areas and croplands should not be delineat%d wetland area
(classes 32-46 & permitted within the wetland hall d 0o
73;NLC, 2020)  |complex shall not exceed 0% (0
' ' ) Ha).
. The aerial extent of
Land cover classes Wetland hab'tat loss or built-up areas and
i fragmentation due to . . .
denoted to built-up infrastructure and built-u infrastructure, including
areas and . . P canals, furrows and
; areas, including canals, ; o
infrastructure . trenching, within the
. furrows and trenching .
(classes 47-67; should not be permitted delineated wetland area
NLC, 2020) wetland com I[Zax shall not exceed 0% (O
plex. Ha).
The overall wetland
Present Ecological Wetland PES score The overall w_etla_nd PI.ES PES score should be
should be maintained in an oo
State (PES) and category A categor maintained to at least
gory. 92%.
Ecological sensitivity |Species / habitats Igr?] Elgxo;:zil\évitéand An ES score 22 should
(ES) sensitive to flow np'e N . |be maintained
maintained as "Moderate".

Habitat / Threatened,

Biota

Ecological importance engangered or . The Ell of t:e meéland An El score 23 should
E) endemic species;  |complex should be be maintained
threatened habitat |maintained as "High".

types

Habitat condition is Wate_r_quantlty, vegetation
- condition and land use

sufficient to ractices must be

Taxon richness maintain the current |PracHCe N/A
- maintained so as to not
wetland species -
di . cause any decline of
Iversity. - .
i diversity.
Biota Wat it i
Wetland is within ater quantity, quality,
vegetation condition and
500m of a land use practices must be
Waterbird species threatened Jusep N/A
i . maintained so as to not
waterbird point line i
locality cause any dec ine in
) waterbird population/s.
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RQO
Narrative | Numerical

SQs [Component| Subcomponent Indicator

Water quality is

Watgr Watler chemistry and sufficient to River RQOs from the Nhlonhlela River applies
quality sediments S
maintain the PES.
Both floodplains should be
Ecosystem Eco-tourism Important birding maintained as an IBA, N/A

Services area especially for water and
wetland birds.

6.3.10 W3: Hluhluwe Floodplain

The wetland delineation on which assessments were based for the Hluhluwe Floodplain is shown in
Figure 6.9, while the level 2 landuse within the wetland, and the PES is shown in Table 6.21. Table
6.22 outlines the resultant RQOs.

: Flood Plain

Bushlands Pan 8

Figure 6.9 Delineation used to assess the Hluhluwe Floodplain (from left to right: Google
Earth © imagery, HGMs and land cover (SANLC, 2020)
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Table 6.21

PES

WETLAND HGM: Floodplain

LANDUSE WITHIN WETLAND

Legend | »)20 NLC Class Name (Level 2) |Area (Ha)
Colour

Detail of the PES and level 2 landuse within the Hluhluwe Floodplain

HGM 1
Cover

(%)
WETLAND PES 1 Natural Wooded Land 102.0 5.6
Ecological Integrity Score: 2 - Planted Forest 76.2 4.1
Ecological Category: 3 - Shrubs 0.0 0.0
Area (Ha): 4 Karoo & Fynbos Shrubland d 0.0 0.0
WETLAND REC 5 [ Natural Grassland [ 1172 64
Ecological Integrity Score: 6 - Natural Water bodies [ 5.9 0.3
Ecological Category: 7 - Artificial Water bodies [ 304 1.7
8 Herbaceous Wetlands 594.2 32.4
9 - Woody Wetlands 0.0 0.0
10 [ consolidated 0.0 00
11 - Unconsolidated [ 10.8 0.6
12 - Permanent Crops 664.5 36.2
13 - Temporal Crops [ 57.8 3.1
14 [ ralow Lands & Old Fields 161.6 8.8
15 Residential [ 84 05
16 Village d 1.0 01
17 Smallholding d 0.0 0.0
18 Urban Vegetation d 0.0 0.0
19 - Commercial 0.0 0.0
20 I industrial 0.0 00
21 - Transport 6.0 0.3
22 - Surface Infrastructure 0.0 0.0
23 [ cxtraction Sites [ 0.2 00
24 - Mine Waste & Resource Dumps 0.0 0.0
Total 1836.2 100.0
Table 6.22  RQOs for the Hluhluwe Floodplain
. RQO
SQs | Component Subcomponent Indicator - -
Narrative ‘ Numerical
The Hluhluwe River and its floodplain before entering the St Lucia estuary (1836 Ha)
Wetland HGM type The HGM typing should N/A

classification

remain floodplain.

review of the current

Pending more detailed

Pending more
detailed review of the
current wetland

Wetland wetland delineation delineation (NWMS5,
Inventory Wetland extent Wetland area (NWMS, Van Deventer et Van Deventer et al.,
(Ha) 2018), the total
al., 2018), the total extent extent of the wetland
of the wetland complex
complex should be
should not decrease. P
maintained at 1836
W32F- Ha
02835 -
Floods are necessary to
inundate the floodplain
thereby providing the
wetting regime required The EWR
Water for supporting the determined for the
. Water Inputs Hydrology floodplain vegetation. The | upstream Hluhluwe
guantity . Al ;
quantity and timing of River should be
inputs, and the implemented.
distribution and retention
patterns within the
wetland must be
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RQO
SQs Component Subcomponent Indicator : :
Narrative Numerical
maintained to avoid the
loss of wetland
hydrological function.
. - The extent of
Water distribution Flooding by Damming within the damming within the
. . . wetland complex should .
and retention damming with - delineated wetland
not increase above
patterns the wetland area shall not exceed
current levels.
30 Ha.
Extent of na_tur_al The current extent of
grassland within
The current extent of natural grassland
the wetland L s
complex (land natural grassland within within the wetla_nd
the wetland should not should not decline
cover classes decline below 6.4% (117
12-13; NLC, ’ Ha) )
2020) )
Ev)éfgéé)fl;ﬁéural The current extent of
within the The current extent of natural wooded land
Wetland vegetation wetland complex natural wooded land within the wetland
(land cover P within the wetland should | should not decline
. not decline. below 5.6% (102
classes 1-4; Ha)
NLC, 2020) )
Extent of
herbaceous The current extent of The current extent of
wetlands (land herbaceous wetlands
herbaceous wetlands .
cover classes should not decline should not decline
22-23; NLC, : below 32% (594 Ha).
2020)
Effeesr:tveimlr?mzd The current extent of
wetland complex Planted forest within the planted forest within
P wetland should remain the wetland should
(land cover b . b
classes 5-7: absent. noot increase above
NLC, 2020) 4% (76 Ha).
Land cover Wetland habitat loss or The. aerial extent of
classes denoted : mining activities
X fragmentation due to L .
. to mines and e S within the delineated
Habitat . mining activities should
quarries (classes remain absent within the wetland area should
68-72; NLC, wetland complex not exceed 0% (0
2020) piex. Ha).
The aerial extent of
Wetland habitat loss due agricultural activities
Land cover to direct aqricultural and croplands within
Habitat classes denoted activities agnd croplands the delineated
fragmentation with to cultivated should not be efmitted wetland area shall
the wetland areas (classes to increase in gxtent not exceed 48% (884
delineation 32-46 & 73; NLC, within the wetland Ha) to maintain the
2020) complex PES, or 41% (679
piex. Ha) to achieve the
TEC.
Wetland habitat loss or
fragmentatlon due to, The aerial extent of
infrastructure and built-up .
Land cover . . built-up areas and
areas, including canals, .
classes denoted . infrastructure,
: furrows and trenching . -
to built-up areas . including canals,
should not be permitted
and : X : furrows and
. to increase in extent with : -
infrastructure trenching, within the
. the wetland complex. .
(classes 47-67; o delineated wetland
Additional development of
NLC, 2020) . area shall not exceed
infrastructure should not 10.9% (15.5Ha)
be permitted within the R ’
wetland complex.
Wetland PES The overall wetland The overall wetland
Present Ecological score and complex PES should be PES score should be
State (PES) catedor improved from a C/D to a | maintained to at least
gory C category. 62%.
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RQO
SQs Component Subcomponent Indicator : :
Narrative Numerical
Species / The ES of the wetland
Ecological pe . complex should be An ES score 24
o habitats sensitive s " P
sensitivity (ES) to flow maintained as "Very should be maintained
. High".
Habitat / Threatened
Biota endan ereoi or The EI of the wetland
Ecological 9 . . | complex should be An El score 24
. endemic species; S N S
importance (El) maintained as "Very should be maintained
threatened High"
habitat types gn-.
Water quantity,
Counts of the vegetation condition and The number of
Endangered crane number of land use practices must breeding crane pairs
species breeding pairs of | be maintained so as to within the wetlands
crane species. not cause any population | should be >0
decline.
Water quantity,
Wetlands within vegetation condition and
Threatened 500m of a [IUCN land use practices must No numerical data
amphibian species | threatened frog be maintained so as to available.
point locality. not cause any population
Biota decline.
Wetland is within | Water quantity, quality,
vegetation condition and
500m of a . .
. . land use practices must No numerical data
Waterbird species threatened oo .
: . be maintained so as to available.
waterbird point line i
locality not cause any dep ine in
) waterbird population/s.
. ;. Water quantity,
.Hab'ta.‘t _condltlon vegetation condition and
is sufficient to .
Taxon richness maintain the land use practlces must N/A
be maintained so as to
current wetland not cause any decline of
species diversity. | . "~ y
diversity.
Water quality is
Water Water chemistry sufficient to . .
quality and sediments maintain the River RQOs from the Hluhluwe River apply
TEC.
The floodplain should be
Ecosystem Eco-tourism Important birding malnta_uned as an IBA, N/A
Services area especially for water and
wetland birds.
6.3.11 W3: Nyalazi Pan

The wetland delineation on which assessments were based for the Nyalazi Pan is shown in Figure
6.10, while the level 2 landuse within the wetland, and the PES is shown in Table 6.23. Table 6.24
outlines the resultant RQOs.
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Figure 6.10 Delineation used to assess the Nyalazi Pan (from left to right: Google Earth ©
imagery, HGMs and land cover (SANLC, 2020)

Table 6.23  Detail of the PES and level 2 landuse within the Nyalazi Pan

PES

LANDUSE WITHIN WETLAND HGM 1

WETLAND HGM: Depression (includes Area (Ha) Cover
Pans) Colour (%)

WETLAND PES B 1ctural Wooded Land 0.0

Ecological Integrity Score: 2 - Planted Forest 13.9 322

Ecological Category: 3 - Shrubs 0.0 00

Area (Ha): 4 Karoo & Fynbos Shrubland I 0.0 0.0

WETLAND REC 5 [ Natural Grassland [ 286 66.2

Ecological Integrity Score: 6 - Natural Water bodies [ 0.0 00

Ecological Category: 7 - Artificial Water bodies f 0.0 00

8 Herbaceous Wetlands 0.7 1.6

9 - Woody Wetlands 0.0 00

10 [ Consolidated 0.0 00

11 - Unconsolidated f 0.0 00

12 - Permanent Crops f 0.0 00

13 - Temporal Crops f 0.0 00

14 | Falow Lands & Old Fields 0.0 00

15 Residential [ 00 00

16 Village r 0.0 0.0

17 Smallholding r 0.0 0.0

18 Urban Vegetation r 0.0 0.0

19 - Commercial | 0.0 0.0

20 B industrial | 0.0 0.0

21 - Transport 0.0 00

22 - Surface Infrastructure 0.0 00

23 [ Extraction Sites [ 0.0 00

24 - Mine Waste & Resource Dumps [ 0.0 00

| Total 43.2 100.0
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Table 6.24 RQOs for the Nyalazi Pan
. RQO
SQs [Component| Subcomponent Indicator - -
Narrative ‘ Numerical
Depressional wetlands with swamp forest in the Nyalazi River catchment (43 Ha)
Pending more detailed Pending more detailed
review of the current wetland \r;gt'; Vr\]' dogter;i?]g;triroenm
delineation (NWM5, Van
Wetland (NWMS5, Van Deventer
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the
Inventory et al., 2018), the total
total extent of the wetland f th land
complex should not extent of the wetlan
decrease complex should be
' maintained at 43 Ha.
Water quantity (i.e., flow and
inundation regime) must
Water Inputs Hydrology maintain wetlands in the N/A
present ecological state
Water where practical.
quantity The extent of damming
Water distribution and gg’rﬁﬂ?ng t\)/?//ith the Ec?rrr?rrelzgshwcl)tgllc;l ::;gﬁ“and within the delineated
retention patterns wetlan dg absepnt wetland area shall not
) exceed 0 Ha.
Extent of natural The current extent of
grassland within the |The current extent of natural |natural grassland within
wetland complex grassland within the wetland |the wetland should not
(land cover classes |should not decline. decline below 66%
. 12-13; NLC, 2020) (28.6 Ha).
Wetland vegetation Extent of
herbaceous The current extent of hzﬁggcu‘;gigtv?e(tﬂe;; dosf
wetlands (land herbaceous wetlands should should not decline
cover classes 22- |not decline. bel o
23: NLC, 2020) elow 1.6% (0.7 Ha).
Extent of planted The current extent of
forest within the Planted forest within the planted forest within the
wetland complex  |wetland should not increase |wetland should not
(land cover classes |beyond current levels. increase above 32% (14
5-7; NLC, 2020) Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining |mining activities within
and quarries activities should not be the delineated wetland
Habitat (classes 68-72; permitted within the wetland |area shall not exceed
NLC, 2020) complex. 0% (0 Ha).
Habitat fragmentation |Land cover classes |Wetland habitat loss due to ;hﬁci?tt?;;e ;(t:?icgticgs
with the wetland denoted to direct agricultural activities agd croplands within the
delineation cultivated areas and croplands should not be delineat%d wetland area
(classes 32-46 & permitted within the wetland N
73: NLC, 2020) complex shall not exceed 0% (0
' ' ) Ha).
Wetland habitat loss or Thg aerial extent of
Land cover classes : built-up areas and
i fragmentation due to . . .
denoted to built-up |. . infrastructure, including
infrastructure and built-up
areas and . . canals, furrows and
. areas, including canals, ; o
infrastructure . trenching, within the
. furrows and trenching .
(classes 47-67; should not be permitted delineated wetland area
NLC, 2020) wetland com |2X shall not exceed 0% (0
plex. Ha).
The overall wetland
Present Ecological Wetland PES score The overall W.e“af‘d PI.ES PES score should be
should be maintained ina C o
State (PES) and category cateqor maintained to at least
gory. 62%.
Habitat / Ecological sensitivity |Species / habitats Igr?\ ﬁgxoéégil\évziand An ES score 24 should
Biota (ES) sensitive to flow nple o . . |be maintained
maintained as "Very High".
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
Threatened,
Ecological importance endangered or . The El of the wetland An El score 24 should
(E) endemic species; |complex should be be maintained
threatened habitat |maintained as "Very High".
types
. .. . |Water quantity, vegetation
SHL?fﬁg?etnﬁgdmon S| condition and land use
. . S practices must be
Biota Taxon richness Vr\rllglr:r?:jnsth:c(i:;srrent maintained so as to not N/A
diversity P cause any decline of
) diversity.

6.3.12 W3: Mpate Wetlands

The wetland delineation on which assessments were based for the Mpate Wetlands is shown in
Table 6.11, while the level 2 landuse within the wetland, and the PES is shown in Table 6.25. Table
6.26 outlines the resultant RQOs.

WSZH_O 2905

|

Figure 6.11 Delineation used to assess the Mpate Wetlands (from left to right: Google Earth
© imagery, HGMs and land cover (SANLC, 2020)
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Table 6.25

PES

HGM 1: Valley-bottom with
a channel

olour
1

LANDUSE WITHIN WETLAND

NLC Class Name (Level 2) |Area (Ha)

HGM 1

Cover
(%)

HGM 2

Area (Ha)

Detail of the PES and level 2 landuse within the Mpate Wetlands

Total Extent

(wetland

complex)

Cover
(%)

Cover

(%) Area (Ha)

Ecological Integrity Score: 96.8 Natural Wooded Land 62.1 37.7 69.6 96.4 131.7 55.6
Ecological Category: A 2 - Planted Forest [ 0.3 0.2 0.9 1.2 1.2 0.5
Area (Ha): 164.7 3 I shrubs 00 0.0 00 0.0 00 00
HGM 2: Depression I r
(includes Pans) 4 Karoo & Fynbos Shrubland 0.0 0.0 00 0.0 0.0 00
Ecological Integrity Score: 99.0 5 - Natural Grassland i 209 182/ 0.3 0.5 30.3 128
Ecological Category: A 6 - Natural Water bodies f 0o oof 0.0 0.0 0.0 00
Area (Ha): 72.2 7 I ~tificial Water bodies [ 0o ool 0.0 0.0 0.0 00
WETLAND PES 8 Herbaceous Wetlands 65.1 39.5 1.4 1.9 66.5 28.1
Ecological Integrity Score: 97.5 9 - Woody Wetlands 0.0 00 0.0 00 0.0 00
Ecological Category: A 10 - Consolidated 0.0 00 0.0 00 0.0 00
Area (Ha): 236.9 11 [ Unconsolidated i 0o ool 0.0 00 0.0 00
WETLAND REC 12 I r=rmenent Crops i 00 o.0f 0.0 0.0 0.0 00
Ecological Integrity Score: 92.0 13 - Temporal Crops M 72 44l 0.0 0.0 7.2 3.0
Ecological Category: A 14 [ Fzlow Lands & OId Fields 0.0 0.0 0.0 0.0 0.0 00
15 Residential i 00 0.0 0.0 0.0 0.0 0.0
16 Village r 00 o0 0.0 0.0 00 00
17 Smallholding M 00 o0 0.0 0.0 0.0 00
18 Urban Vegetation M 00 o0 0.0 00 0.0 00
19 [ commercial 0.0 00 0.0 00 0.0 00
20 B industrial 0.0 0.0 0.0 0.0 0.0 00
21 [ rransport 0.0 0.0 0.0 0.0 0.0 00
22 - Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 00
23 [ Extraction Sites [ 0o ool 0.0 0.0 0.0 00
24 - Mine Waste & Resource Dumps 0o ool 0.0 0.0 0.0 00
| Total 164.7 100.0 72.2 100.0 236.9 100.0
Table 6.26  RQOs for the Mpate Wetlands
. RQO
SQs |[Component Subcomponent Indicator - Q -
Narrative | Numerical
Channelled valley-bottom and depressional wetlands in the Mpate River catchment that leads into St Lucia (237
Ha)
— The HGM typing shoul
Wetland classification |HGM type er GM typing should N/A
remain the same.
. . Pending mor il
Pending more detailed re?/igw gf tr?eigfr?n te d
Wetland review of the current wetland wetland delineation
Inventory delineation (NWM5, Van (NWMS, Van Deventer
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the | ' h |
total extent of the wetland etal., 2018), the total
extent of the wetland
complex should not
decrease complex should be
) maintained at 237 Ha.
Water quantity (i.e., flow and
inundation regime) must
Water Inputs Hydrology maintain wetlands in the N/A
W32H- present ecological state
02998 |Water where practical.
guantity -
Flooding b Damming within the wetland The extent of damming
Water distribution and ng by g . within the delineated
. damming with the  |complex should remain
retention patterns wetland absent wetland area shall not
' exceed 0 Ha.
Extent of natural The current extent of
grassland within the |The current extent of natural L
S natural grassland within
wetland complex grassland within the wetland the wetland should not
. . (land cover classes |should not decline. . o
Habitat Wetland vegetation  |15_13. NLC, 2020) decline 12.8% (30 Ha).
Extent of natural The current extent of natural | The current extent of
wooded land within |wooded land within the natural wooded land
the wetland wetland should not decline. |within the wetland
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RQO
SQs |Component| Subcomponent Indicator - Q -
Narrative Numerical
complex (land cover should not decline
classes 1-4; NLC, below 55% (131 Ha).
2020)
Extent of
herbaceous The current extent of The current extent of
herbaceous wetlands
wetlands (land herbaceous wetlands should h
: should not decline
cover classes 22- |not decline. below 28% (66 Ha)
23; NLC, 2020) '
Extent of planted The current extent of
forest within the The current extent of planted|planted forest within the
wetland complex forest within the wetland wetland should not
and cover classes |should not increase. increase above 0.5%
land | hould i i b 0.5%
5-7; NLC, 2020) (1.2 Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining [mining activities within
and quarries activities should not be the delineated wetland
classes 68-72; permitted within the wetland |area shall not excee
| 68-72 itted within th land hall d
NLC, 2020) complex. 0% (0 Ha).
; ; Wetland habitat loss due to |The aerial extent of
Habitat fragmentation
with the wegtland I&zﬂgtgg\lg classes direct agricultural activities |agricultural activities
delineation cultivated areas and croplands should not be |and croplands within the
(classes 32-46 & permitted to increase in delineated wetland area
73; NLC, 2020) extent within the wetland shall not exceed 3%
' ' complex. (7.2 Ha).
Land cover classes Wetland habitat loss or ;Siellt-i?:)n:lee:;e;gd()f
denoted to built-up fragmentatlon due to infrastructure, including
infrastructure and built-up '
areas and . . canals, furrows and
: areas, including canals, ; S
infrastructure . trenching, within the
. furrows and trenching :
(classes 47-67; should not be permitted delineated wetland area
NLC, 2020) o P should not exceed 0%
within the wetland complex.
(0 Ha).
The overall wetland
Present Ecological Wetland PES score The overall W(_etla_nd PES PES score should be
should be maintained as an oo
State (PES) and category maintained to at least
A category.
92%.
Ecological sensitivity |Species / habitats Icr:ren Elgxoéggil\éviiand An ES score 23 should
(ES) sensitive to flow npie oLt be maintained
maintained as "High".
Habitat / Threatened,
Biota
Ecological importance endangered or ) The EI of the wetland An El score 24 should
(E) endemic species; |complex should be be maintained
threatened habitat |maintained as "Very High".
types
Habitat condition is Wate_r_quantity, vegetation
sufficient to condition and land use
Biota Taxon richness maintain the current practices must be N/A
wetland species maintained so as to not
diversity cause any decline of
’ diversity.
. Water quality is
V\(;tﬁr \S/\ézti%ecr:]ém's”y and sufficient to River RQOs from the Mapate River apply.
q y maintain the TEC.

6.3.13 W3: Mkuze Floodplain

The wetland delineation on which assessments were based for the Mkuze floodplain is shown in
Table 6.12, while the level 2 landuse within the wetland, and the PES is shown in Table 6.27. Table
6.28 outlines the resultant RQOs.
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Figure 6.12 Delineation used to assess the Mkuze floodplain (from left to right: Google
Earth © imagery, HGMs and land cover (SANLC, 2020)
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Table 6.27

PES

WETLAND HGM: Floodplain

LANDUSE WITHIN WETLAND

2020 NLC Class Name (Level 2) |Area (Ha)
Colour

Detail of the PES and level 2 landuse within the Mkuze floodplain

HGM 1
Cover
(%)

WETLAND PES 1 [ \atural Wooded Land 416.7 3.7
Ecological Integrity Score: 87.6 2 - Planted Forest r 13 0.0
Ecological Category: 3 - Shrubs | 0.0 0.0
Area (Ha): 11222.9 4 Karoo & Fynbos Shrubland r 0.0 0.0
WETLAND REC 5 [ Natural Grassland [ 13138 117
Ecological Integrity Score: 820 6 - Natural Water bodies r 22.2 0.2
Ecological Category: 7 - Artificial Water bodies r 127 041
8 Herbaceous Wetlands | 7452.7 66.4
9 - Woody Wetlands | 0.0 0.0
10 I consolidated | 0.0 0.0
1" - Unconsolidated r 120 041
12 - Permanent Crops r 0.0 0.0
13 - Temporal Crops r 18116 16.1
14 | Falow Lands & Old Fields | 1765 1.6
15 Residential r 31 00
16 Village r 02 00
17 Smallholding r 0.0 0.0
18 Urban Vegetation r 0.0 0.0
19 - Commercial | 0.0 0.0
20 [ Industrial | 0.0 0.0
21 - Transport | 0.0 0.0
22 - Surface Infrastructure | 0.0 0.0
23 | Extraction Sites r 0.0 0.0
24 - Mine Waste & Resource Dumps r 0.0 0.0
| Total | 11222.9 100.0
Table 6.28 RQOs for the Mkuze Floodplain
. RQO
SQs [Component| Subcomponent Indicator - -
Narrative | Numerical
Mkuze River including the Mkuze swamp system and the Mkuze floodplain (11223 Ha)
Wetland classification |HGM type The HGM typing should N/A
remain floodplain.
Pending more detailed Fe?/?gwgf?ﬁéigﬁ?:f d
Wetland review of the current wetland | - - i o (this
Inventor i i i i
y Wetland extent Wetland area (Ha) ?;g?giigﬂ g?;ﬁg:ﬁggﬁ;he project), the total extent
comblex should not of the wetland complex
deche)ase should be maintained at
’ 11223 Ha.
W32B- Floods are necessary to
02535 inundate the floodplain
thereby providing the wetting
regime required for
supporting the floodplain The EWR determined
Water vegetation. The quantity for the upstream Mkuze
quantity Water Inputs Hydrology and timing of inputs, and the |River should be
distribution and retention implemented.
patterns within the wetland
must be maintained to avoid
the loss of wetland
hydrological function.
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
. . - The extent of damming
Water distribution and FIoodlng by' Damming within the.wetland within the delineated
. damming with the |complex should not increase
retention patterns wetland area shall not
wetland above current levels.
exceed 13 Ha.
Extent of natural The current extent of
grassland within the |The current extent of natural [natural grassland within
wetland complex grassland within the wetland |the wetland should not
(land cover classes |should not decline. decline below 11%
12-13; NLC, 2020) (1313 Ha).
\I/Ev)étoegégfla:]:éuv:/?tlhin The current extent of
the wetland The current extent of natural |natural wooded land
Wetland vegetation wooded land within the within the wetland
complex (land cover land should decli hould decli
classes 1-4: NLC wetland should not decline. |should not decline
2020) ' ' below 3.7% (416 Ha).
Extent of The current extent of
herbaceous The current extent of
herbaceous wetlands
wetlands (land herbaceous wetlands should should not decline
cover classes 22- |not decline. bel % (7452 H
23: NLC, 2020) elow 66% (7452 Ha).
Extent of planted The current extent of
forest within the Planted forest within the planted forest within the
wetland complex  |wetland should remain wetland should not
(land cover classes |absent. increase above 0% (0
5-7; NLC, 2020) Ha).

Habitat Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining [mining activities within
and quarries activities should remain the delineated wetland
(classes 68-72; absent within the wetland area should not exceed
NLC, 2020) complex. 0% (0 Ha).

Habitat fragmentation || and cover classes Wetland habitat loss QQg to Thg aerial extent pf
with the wetland denoted to direct agricultural activities  |agricultural activities
- " . and croplands should not be |and croplands within the
delineation cultivated areas . ; . ;
(classes 32-46 & permitted to increase in delineated wetland area
73: NLC, 2020) extent within the wetland shall not exceed 17.5%
' ' complex. (1988 Ha).
Wetland habitat loss or .
. The aerial extent of
Land cover classes |fragmentation due to .
: . . built-up areas and
denoted to built-up |infrastructure and built-up | . .
h . infrastructure, including
areas and areas, including canals,
; . canals, furrows and
infrastructure furrows and trenching ; o
) . trenching, within the
(classes 47-67; should not be permitted to delineated wetland area
NLC, 2020) increase in extent with the hall d4H
wetland complex. shall not excee a
. The overall wetland complex The overall wetland
Present Ecological Wetland PES score e PES score should be
PES should be maintained o
State (PES) and category in B categor maintained to at least
gory. 82%.
Ecological sensitivity |Species / habitats Igr?] Elgxo;:zlejl\éviiand An ES score 23 should
(ES) sensitive to flow npie Lo be maintained.
maintained as "High".
Habitat / Threatened,
Biota
Ecological importance endangered or ) The EI of the wetland An El score 24 should
E) endemic species; |complex should be be maintained
threatened habitat |maintained as "Very High". )
types
Wetland is within | Water quantity, quality,
vegetation condition and
500m of a land use practices must be
Waterbird species threatened dusep N/A
) . . maintained so as to not
Biota waterbird point decline |
locality. cause any decline in
waterbird population/s.
Taxon richness Hab_ltgt condition is Water quantity, vegetation N/A
sufficient to condition and land use
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RQO
Narrative Numerical

maintain the current |practices must be
wetland species maintained so as to not

SQs |Component| Subcomponent Indicator

diversity. cause any decline of
diversity.
. Water quality is
Water Water chemistry and sufficient to River RQOs from the Mkuze River apply
quality sediments maintain the TEC.
The floodplain should be
Ecosystem Eco-tourism Important birding maintained as an IBA, N/A

Services area especially for water and
wetland birds.

6.3.14 W4: Pongola Floodplain

The wetland delineation on which assessments were based for the Pongola floodplain is shown in
Figure 6.13, while the level 2 landuse within the wetland, and the PES is shown in Table 6.29. Table
6.30 outlines the resultant RQOs.
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Figure 6.13 Delineation used to assess the Pongola floodplain (from left to right: Google
Earth © imagery, HGMs and land cover (SANLC, 2020)
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Table 6.29

PES

HGM 1: Valley-bottom with
a channel

LANDUSE WITHIN WETLAND

'&:e"d 2020 NLC Class Name (Level 2) |Area (Ha)

HGM 1

Cover
(%)

HGM 2

Area (Ha)

Detail of the PES and level 2 landuse within the Pongola floodplain

Total Extent
(wetland

complex)

Cover
(%)

Cover

(%) Area (Ha)

Ecological Integrity Score: Natural Wooded Land 670.4 35.6 886.3 8.9 1556.7 13.2
Ecological Category: 2 - Planted Forest i 00 o.0f 0.2 00 0.2 00
Area (Ha): 3 I shrubs 00 0.0 0.0 0.0 00 0.0
HGM 2: Floodplain 4 Karoo & Fynbos Shrubland i o0 oof 0.0 0.0 0.0 0.0
Ecological Integrity Score: 5 - Natural Grassland [ 1354 72[  689.0 6.9 824.5 7.0
Ecological Category: 6 - Natural Water bodies [ 1207 6.4] 78.8 0.8 199.5 1.7
Area (Ha): 7 I ~tificial Water bodies i 00 00 105 0.1 105 0.1
WETLAND PES 8 Herbaceous Wetlands 3045 16.2 2928.3 295 32328 274
Ecological Integrity Score: - 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: 10 - Consolidated 0.0 0.0 0.0 0.0 0.0 00
Area (Ha): 11 I vUnconsolidated [ 8.7 46] 1172 12| 2039 17
WETLAND REC 12 [ rermanent Crops [ 335 18] 486 05 822 0.7
Ecological Integrity Score: 13 - Temporal Crops M S00.8  26.6] 49539 49.9 5454.6 46.2
Ecological Category: 14 [ Felow Lands & Old Fields 140 07| 1651 17| 1791 15
15 Residential 138 07 2728 03 415 0.4
16 Village M 20 o1f 83 0.1 103 0.1
17 Smallholding " 00 oof 0.0 0.0 0.0 0.0
18 Urban Vegstation M 00 oo 0.0 00 0.0 00
19 [ commercial 0.0 0.0 0.0 0.0 0.0 0.0
20 [ Industrial 03 0.0 0.0 0.0 03 0.0
21 [ Transport 24 01 42 00 6.6 0.1
22 - Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 00
23 M cxiraction Sites [ 0o oof 00 00 00 00
24 - Mine Waste & Resource Dumps [ 00 o.0f 0.0 00 0.0 0.0
\ Total 1884.6 100.0| 9918.0 100.0| 11802.6 100.0
Table 6.30 RQOs for the Pongola Floodplain
. RQO
SQs |Component| Subcomponent Indicator - -
Narrative | Numerical
Pongola floodplain and valley bottoms with a channel (11802 Ha)
The respective wetland
WA45A- HGM should remain the
02216 same type i.e., valley
WA45A- Wetland classification |HGM type bottoms with a channel and |N/A
02245 floodplain, the floodplain
WA45A- with additional depressional
02246 features.
\é\ggg Wetland _ . Pending more detailed
WABA- Inventory Per_1d|ng more detailed review of th_e current
02275 review qf the current wetland|wetland delineation
WABA- delineation (NWM5, Van (NWMS5, Van Deventer
02282 Wetland extent Wetland area (Ha) |Deventer et al., 2018), the |et al., 2018), the total
WABA- total extent of the wetland  |extent of the wetland
complex should not complex should be
02285 d LI
ecrease. maintained at 11802
WA45A- Ha
02310 -
WA45A- Floods are necessary to The EWR comprised a
02316 inundate the floodplain release scenario that
WA45A- thereby providing the wetting|represented the best
02356 regime required for outcome for the
WA45A- supporting the floodplain ecosystem and social
02367 |\water veget.at!on. T'he quantity aspects combiped. The
WA45A- quantity Water Inputs Hydrology apd ymmg of inputs, and the releasgs for this
02368 distribution and retention scenario can be
WA45B- patterns within the wetland |[summarised as follows:
02029 must be maintained to avoid |October:
W45B- the loss of wetland 1. One day at 600 m3/s.
02105 hydrological function. The |2. Remaining days at
EWR determined in 2015  |2.4 m¥/s.
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
(DWS, 2015), should be December:
implemented for the TEC (D)|1. Three days at 150
m3/s.
2. Remaining days at
2.4 m¥/s.
3. Two days at 56 md/s.
4. Four days at 28 m¥/s.
5. Remaining days at
2.4 md/s.
January:
1. Two days at 50 m?/s.
2. One day at 35 m¥/s;
followed by one day at
65 m3/s. Repeat three
times.
3. Remaining days at
2.4 md/s.
February:
1. Five days at 150
md/s.
2. Remaining days at 50
md/s.
March:
1. Fifteen days at 35
md/s.
2. Remaining days at 50
md/s.
Flooding b The current extent of The extent of damming
Water distribution and ng by damming within the wetland |within the delineated
. damming with the
retention patterns wetland complex should not be wetland area shall not
permitted to increase. exceed 10 Ha.
Extent of natural The current extent of
grassland within the | The current extent of natural natural grassland within
wetland complex  |grassland within the wetland g
. the wetland should not
(land cover classes [should not decline. decline 7% (824 Ha)
12-13; NLC, 2020) '
Extent of naturgl . The current extent of
wooded land within
' the wetland The current ext_en_t of natural ne_ttu'ral wooded land
Wetland vegetation wooded land within the within the wetland
complex (land cover . .
) wetland should not decline. [should not decline
classes 1-4; NLC, below 13% (1556 Ha)
2020) ? :
Extent of
herbaceous The current extent of The current extent of
herbaceous wetlands
wetlands (land herbaceous wetlands should hould decli
cover classes 22- |not decline. E ?u 2@%} ecé‘lneH
23; NLC, 2020) elow 27% (3233 Ha).
Habitat Extent of planted The current extent of
forest within the The current extent of planted|planted forest within the
wetland complex forest within the wetland wetland should not
(land cover classes |should not increase. increase above % (0
5-7; NLC, 2020) Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining |mining activities within
) ) and quarries activities should not be the delineated wetland
Habitat fragmentation | (¢|asses 68-72: permitted within the wetland |area shall not exceed
‘é"(';lhng‘aet_‘c’)"r?“a”d NLC, 2020) complex. 0% (0 Ha).
i i
Wetland habitat loss due to |The aerial extent of
Land cover classes | . . . : L
direct agricultural activities |agricultural activities
denoted to s
. and croplands should not be |and croplands within the
cultivated areas . . . .
permitted to increase in delineated wetland area
(classes 32-46 & ithin th land hall d 48%
73: NLC, 2020) extent within the wetlan shall not excee Q)
' ' complex. (5715 Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to built-up |fragmentation due to built-up areas and
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
areas and infrastructure and built-up infrastructure, including
infrastructure areas, including canals, canals, furrows and
(classes 47-67; furrows and trenching trenching, within the
NLC, 2020) should not be permitted to  |delineated wetland area
increase in extent with the  [shall not exceed 0.5%
wetland complex. (58 Ha).
The overall wetland
Present Ecological Wetland PES score The overall W(_etla_nd P'.ES PES score should be
should be maintained in a D oo
State (PES) and category maintained to at least
category.
42%.
Ecological sensitivity |Species / habitats The ES of the wetland An ES score >3 should
" complex should be S
(ES) sensitive to flow S o m be maintained
maintained as "High".
Habitat / Threatened,
Biota
Ecological importance engang_ered or . The Ell of tt?e %eltjland An El score >4 should
(E) endemic species;  |complex should be be maintained
threatened habitat |maintained as "Very High".
types
. .. . |Water quantity, vegetation
Hab."?‘t condition is condition and land use
sufficient to )
Taxon richness maintain the current practices must be N/A
wetland species maintained so as to not
di a Sp cause any decline of
iversity. - .
diversity.
Water quantity, vegetation
condition and land use The number of bird
Biota Wetland / floodplain |practices must be species dependent on
birds maintained so as to not the floodplain should be
cause any decline of maintained at >120
diversity.
Waterbird species Wat vy i "
Wetland is within ater quantity, quality,
vegetation condition and
500m of a land . b
threatened and use practices must be N/A
. . maintained so as to not
waterbird point decline |
locality. cause any decline in
waterbird population/s.
. Water quality is
Wat‘?r Wat_er chemistry and sufficient to River RQOs from the Pongola River applies.
quality sediments S
maintain the TEC.

6.3.15 WH5: Assegaai Floodplain

The wetland delineation on which assessments were based for the Assegaai floodplain is shown in
Figure 6.14, while the level 2 landuse within the wetland, and the PES is shown in Table 6.31. Table
6.32 outlines the resultant RQOs.
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Figure 6.14 Delineation used to assess the Assegaai floodplain (inset: Google Earth ©

imagery)

Table 6.31

PES

HGM 1: Floodplain

LANDUSE WITHIN WETLAND

HGM 1

Cover
C Class Name (Level 2) |Area (Ha) (%)

Area (Ha)

HGM 2

Cover

Detail of the PES and level 2 landuse within the Assegaai floodplain

Total Extent
(wetland
complex)

Area (Ha) LT

(%) (%)
Ecological Integrity Score: - Natural Wooded Land 23.8 3.7 2.7 11 26.4 3.0
Ecological Category: 2 Planted Forest 97.4 152 17.5 7.2 1149 13.0
Area (Ha): 3 N shrubs 00 00 00 00 00 00
HGM 2: Valley-bottom with r

2 channel 4 Karoo & Fynbos Shrubland 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Integrity Score: 5 - Natural Grassland 2671 41.6[ 83.0 340 350.1  39.5
Ecological Category: 6 - Natural Water bodies 116 18 0.0 0.0 116 1.3
Area (Ha): 7 [ ~tificial Water bodies o5 o1f 00 00 05 01
WETLAND PES 8 Herbaceous Wetlands 92.0 14.3 112.3  46.0 2043 231
Ecological Integrity Score: 9 - Woody Wetlands 0.0 0.0 0.0 00 0.0 00
Ecological Category: 10 - Consolidated 0.1 0.0 0.0 0.0 0.1 0.0
Area (Ha): 1 - Unconsolidated 6.9 11f 0.1 0.1 7.0 0.8
WETLAND REC 12 | rermanent Crops 14 02 00 0.0 14 02
Ecological Integrity Score: 13 - Temporal Crops 16.8 2.6 1.2 0.5 18.0 2.0
Ecological Category: 14 [ Faiow Lands & O Fields 1232 19.2 265 10.9] 149.7 16.9
15 Residential 01 oof 03 o1l 0.4 00
16 Village 07 o1f 0.4 02 11 01
17 Smallholding 00 oof 0.0 00 0.0 0.0
18 Urban Vegetation 00 oo 0.0 00 0.0 0.0
19 [ commercial 00 0.0 00 0.0 00 00
20 BN industrial 00 0.0 00 0.0 00 00
21 [ Trensport 07 0.1 00 0.0 07 01
22 Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 0.0
23 [ cxvaction Sites 01 oo0f 00 00 01 0.0
24 - Mine Waste & Resource Dumps 00 o00f 0.0 0.0 0.0 0.0
Total 642.4 100.0 244.0 100.0 886.4 100.0
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Table 6.32 RQOs for the Assegaai Floodplain
: RQO
SQs | Component Subcomponent Indicator - :
Narrative ‘ Numerical
Floodplains along the Assegaai River and tributary channelled valley-bottom wetlands (886 Ha)
Both wetland HGMs should
remain as such, floodplain
Wetland classification |HGM type along the Assegaai River N/A
and valley bottoms with a
channel on its tributaries.
Wetland Pending more detailed f;f,?:wgfr?ﬁéecgﬁﬂed
Inventory review of the current wetland delineation
wetland delineation (NWM5, (NWMS, Van Deventer
Wetland extent Wetland area (Ha) |Van Deventer et al., 2018), i
et al., 2018), the total
the total extent of the
extent of the wetland
wetland complex should not | hould b
decrease compiex should be
' maintained at 886 Ha.
Floods are necessary to
inundate the floodplain
thereby providing the
wetting regime required for
supporting the floodplain The EWR determined
vegetation. The quantity for the upstream
Water Inputs Hydrology and timing of inputs, and the |Assegaai River should
Water distribution and retention be implemented.
quantity patterns within the wetland
must be maintained to avoid
the loss of wetland
hydrological function.
. . - The extent of damming
o Flooding by Damming within the wetland | ..~ .
Water. distribution and damming with the |complex should remain within the delineated
retention patterns wetland absent wetland area shall not
) exceed 0 Ha.
o Extent of natural The current extent of
01981 grassland within the|The current extent of natural .
W51D- S natural grassland within
wetland complex  |grassland within the wetland
02044 . the wetland should not
(land cover classes |should not decline. decline 39% (350 Ha)
12-13; NLC, 2020) '
\I/Ev)éfgégflgr?éu\;ﬂhin The current extent of
the wetland The current extent of natural |natural wooded land
Wetland vegetation complex (land wooded land within the within the wetland
coveF; classes 1-4: wetland should not decline. [should not decline
NLC, 2020) ' below 3% (26 Ha).
Extent of
herbaceous The current extent of hLTE;cuggir;tv?/):t?anr: d(g
wetlands (land herbaceous wetlands .
. should not decline
cover classes 22- |should not decline. below 23% (204 H
23; NLC, 2020) elow 23% (204 Ha).
Habitat
Extent of planted The current extent of The current extent of
forest within the lanted forest within the planted forest within the
wetland complex P wetland should not
wetland should not .
(land cover classes increase increase above 13%
5-7; NLC, 2020) ' (115 Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
Habitat fragmentation denoted to mines  |fragmentation due to mining [mining activities within
with the wegtland and quarries activities should not be the delineated wetland
delineation (classes 68-72; permitted within the wetland |area shall not exceed
NLC, 2020) complex. 0% (0 Ha).
Land cover classes Wetland habitat loss due to |The aerial extent of
denoted to direct agricultural activities |agricultural activities
cultivated areas and croplands should not be |and croplands within
(classes 32-46 & permitted to increase in the delineated wetland
73: NLC, 2020) extent within the wetland area shall not exceed
' ' complex. 19% (169 Ha).
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SQs

Component

Subcomponent

Indicator

RQO

Narrative

Numerical

Land cover classes
denoted to built-up
areas and
infrastructure
(classes 47-67;
NLC, 2020)

Wetland habitat loss or
fragmentation due to
infrastructure and built-up
areas, including canals,
furrows and trenching
should not be permitted to
increase in extent with the
wetland complex.

The aerial extent of
built-up areas and
infrastructure, including
canals, furrows and
trenching, within the
delineated wetland area
shall not exceed 0.3%
(2.2 Ha).

Present Ecological
State (PES)

Wetland PES score
and category

The overall wetland PES

should be maintained ina C

category.

The overall wetland
PES score should be
maintained to at least
62%.

Habitat / Biota

Ecological sensitivity
(ES)

Species / habitats
sensitive to flow

The ES of the wetland
complex should be

maintained as "Very High".

An ES score 24 should
be maintained

Ecological importance

(ED

Threatened,
endangered or
endemic species;
threatened habitat

types

The EI of the wetland
complex should be

maintained as "Very High".

An El score 24 should
be maintained

Biota

Taxon richness

Habitat condition is
sufficient to
maintain the current
wetland species
diversity.

Water quantity, vegetation
condition and land use
practices must be
maintained so as to not
cause any decline of
diversity.

N/A

Water quality

Water chemistry and
sediments

Water quality is
sufficient to
maintain the TEC.

River RQOs from the Assegaai River applies

6.3.16 W5: Sandspruit Wetlands

The wetland delineation on which assessments were based for the Sandspruit Wetlands is shown
in Figure 6.15, while the level 2 landuse within the wetland, and the PES is shown in Table 6.33.
Table 6.34 outlines the resultant RQOs.
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Figure 6.15 Delineation used to assess the Sandspruit Wetlands (inset: Google Earth ©
imagery)

Table 6.33 Detail of the PES and level 2 landuse within the Sandspruit Wetlands

PES

LANDUSE WITHIN WETLAND HGM 1

WETLAND HGM: Valley-bottom with a No. L2 Legend 2020 NLC Class Name (Level 2) |Area (Ha) Cover
channel Colou (%)

WETLAND PES - Natural Wooded Land 201 17

Ecological Integrity Score: 2 - Planted Forest 62.1 3.7

Ecological Category: 3 - Shrubs 0.0 0.0

Area (Ha): 4 Karoo & Fynbos Shrubland " 0.0 0.0

WETLAND REC 5 [ Natural Grassland [ 3500 209

Ecological Integrity Score: 6 - Natural Water bodies [ 0.0 0.0

Ecological Category: 7 - Artificial Water bodies [ 0.2 0.0

8 Herbaceous Wetlands 475.8 28.4

9 - Woody Wetlands 0.0 0.0

10 [ Consolidated 03 0.0

11 - Unconsolidated [ 2.3 0.1

12 - Permanent Crops [ 0.0 0.0

13 - Temporal Crops [ 2542 152

14 | Falow Lands & OId Fields 500.3 29.8

15 Residential [ 06 00

16 Village I 05 0.0

17 Smallholding r 0.0 0.0

18 Urban Vegetation " 0.0 0.0

19 - Commercial 0.0 0.0

20 [ industrial 0.0 00

21 - Transport 0.8 0.0

22 - Surface Infrastructure 0.0 0.0

23 [ cxtraction Sites [ 0.6 0.0

24 - Mine Waste & Resource Dumps [ 0.0 0.0

| Total 1676.8 100.0
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Table 6.34 RQOs for the Sandspruit Wetlands
. RQO
SQs [Component| Subcomponent Indicator - -
Narrative Numerical
Channelled valley bottom wetlands along the Sandspruit towards the headwaters (1676 Ha)
The HGM typing should
Wetland classification [HGM type remain valley bottom with a |[N/A
channel.
Pending more detailed
Wetland Pending more detailed review of the current
Inventory review of the current wetland |wetland delineation
delineation (this project), the |(NWM5, Van Deventer
Wetland extent Wetland area (Ha) total extent of the wetland  |et al., 2018), the total
complex should not extent of the wetland
decrease. complex should be
maintained at 1676 Ha.
Water q_uantlty_ (i.e., flow and The EWR determined
inundation regime) must
L . for the upstream
Water Inputs Hydrology maintain wetlands in the Sandspruit River should
present ecological state 1asp
Water where practical. be implemented.
quantity X
Flooding by Damming within the wetland The extent of damming
Water distribution and dammina with the  |complex should remain within the delineated
retention patterns wetlan dg absepnt wetland area shall not
) exceed 0 Ha.
Extent of natural The current extent of
grassland within the |The current extent of natural |natural grassland within
wetland complex grassland within the wetland |the wetland should not
(land cover classes |should not decline. decline below 21% (350
12-13; NLC, 2020) Ha).
\I/Ev)étc?gégflgr?cguv:/ziatlhin The current extent of
the wetland The current extent of natural |natural wooded land
Wetland vegetation wooded land within the within the wetland
complex (land cover . -
i wetland should not decline. [should not decline
W53A- classes 1-4; NLC, below 1.7% (29 Ha)
01757 2020) ' )
Extent of The current extent of
herbaceous The current extent of
herbaceous wetlands
wetlands (land herbaceous wetlands should .
: should not decline
cover classes 22- |not decline. below 8% (475 Ha)
23; NLC, 2020) ° '
Extent of planted The current extent of
forest within the Planted forest within the planted forest within the
wetland complex wetland should not be wetland should not
Habitat (land cover classes |allowed to increase. increase above 3.7%
5-7; NLC, 2020) (62 Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining [mining activities within
and quarries activities should remain the delineated wetland
(classes 68-72; absent within the wetland area should not exceed
NLC, 2020) complex. 0% (0 Ha).
Habitat fragmentation |Land cover classes Wetland habitat loss _dl_Jg to The_ aerial exte_nF _of
; direct agricultural activities |agricultural activities
with the wetland denoted to o
; : . and croplands should not be |and croplands within the
delineation cultivated areas 4 , . :
permitted to increase in delineated wetland area
(classes 32-46 & S
) extent within the wetland shall not exceed 45%
73; NLC, 2020)
complex. (755 Ha).
Wetland habitat loss or .
. The aerial extent of
Land cover classes |fragmentation due to .
; . . built-up areas and
denoted to built-up |infrastructure and built-up | . .
h . infrastructure, including
areas and areas, including canals,
; X canals, furrows and
infrastructure furrows and trenching ; o
. . trenching, within the
(classes 47-67; should not be permitted to :
; . ; delineated wetland area
NLC, 2020) increase in extent with the
shall not exceed 1.9 Ha.
wetland complex.
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
The overall wetland
Present Ecological Wetland PES score yéesOsvhegﬁmflﬁg?nfgmféex PES score should be
State (PES) and category maintained to at least

in C category. 6206

The ES of the wetland

complex should be An ES score >4 should

Ecological sensitivity |Species / habitats

(ES) sensitive to flow maintained as "Very High". be maintained
Habitat / Threatened,
Biota o endangered or The El of the wetland
I(EECI())IoglcaI importance endemic species; |complex should be ﬁg ELiS:&ﬁeZdA' should
threatened habitat |maintained as "Very High". )
types
Habitat condition is Water quantity, vegetation
L condition and land use
sufficient to ractices must be
Biota Taxon richness maintain the current [P 2C 1 N/A
- maintained so as to not
wetland species i f
diversity cause any decline o
) diversity.
. Water quality is
Watc_ar Wat_er chemistry and sufficient to River RQOs from the Sandspruit River apply.
quality sediments

maintain the TEC.

6.3.17 WS5: Upper Usuthu Wetlands

The wetland delineation on which assessments were based for the Pongola floodplain is shown in
Figure 6.13, while the level 2 landuse within the wetland, and the PES is shown in Table 6.35. Table
6.36 outlines the resultant RQOs.

i ongXlo

P
m

70
“4ma

tshane

Mang qwash,

Figure 6.16 Delineation used to assess the Pongola floodplain (from left to right: Google
Earth © imagery, HGMs and land cover (SANLC, 2020)
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Table 6.35

PES

HGM 1: Valley-bottom with
a channel

LANDUSE WITHIN WETLAND

'&:e"d 2020 NLC Class Name (Level 2) |Area (Ha)

HGM 1

Cover
(%)

HGM 2

Area (Ha)

Detail of the PES and level 2 landuse within the Pongola floodplain

Total Extent
(wetland

complex)

Cover
(%)

Cover

(%) Area (Ha)

Ecological Integrity Score: Natural Wooded Land 670.4 35.6 886.3 8.9 1556.7 13.2
Ecological Category: 2 - Planted Forest i 00 o.0f 0.2 00 0.2 00
Area (Ha): 3 I shrubs 00 0.0 0.0 0.0 00 0.0
HGM 2: Floodplain 4 Karoo & Fynbos Shrubland i o0 oof 0.0 0.0 0.0 0.0
Ecological Integrity Score: 5 - Natural Grassland [ 1354 72[  689.0 6.9 824.5 7.0
Ecological Category: 6 - Natural Water bodies [ 1207 6.4] 78.8 0.8 199.5 1.7
Area (Ha): 7 I ~tificial Water bodies i 00 00 105 0.1 105 0.1
WETLAND PES 8 Herbaceous Wetlands 3045 16.2 2928.3 295 32328 274
Ecological Integrity Score: - 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: 10 - Consolidated 0.0 0.0 0.0 0.0 0.0 00
Area (Ha): 11 I vUnconsolidated [ 8.7 46] 1172 12| 2039 17
WETLAND REC 12 [ rermanent Crops [ 335 18] 486 05 822 0.7
Ecological Integrity Score: 13 - Temporal Crops M S00.8  26.6] 49539 49.9 5454.6 46.2
Ecological Category: 14 [ Felow Lands & Old Fields 140 07| 1651 17| 1791 15
15 Residential 138 07 2728 03 415 0.4
16 Village M 20 o1f 83 0.1 103 0.1
17 Smallholding " 00 oof 0.0 0.0 0.0 0.0
18 Urban Vegstation M 00 oo 0.0 00 0.0 00
19 [ commercial 0.0 0.0 0.0 0.0 0.0 0.0
20 [ Industrial 03 0.0 0.0 0.0 03 0.0
21 [ Transport 24 01 42 00 6.6 0.1
22 - Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 00
23 M cxiraction Sites [ 0o oof 00 00 00 00
24 - Mine Waste & Resource Dumps [ 00 o.0f 0.0 00 0.0 0.0
\ Total 1884.6 100.0| 9918.0 100.0| 11802.6 100.0
Table 6.36 RQOs for the Pongola Floodplain
. RQO
SQs |Component| Subcomponent Indicator - -
Narrative | Numerical
Pongola floodplain and valley bottoms with a channel (11802 Ha)
The respective wetland
WA45A- HGM should remain the
02216 same type i.e., valley
WA45A- Wetland classification |HGM type bottoms with a channel and |N/A
02245 floodplain, the floodplain
WA45A- with additional depressional
02246 features.
\é\ggg Wetland _ . Pending more detailed
WABA- Inventory Per_1d|ng more detailed review of th_e current
02275 review qf the current wetland|wetland delineation
WABA- delineation (NWM5, Van (NWMS5, Van Deventer
02282 Wetland extent Wetland area (Ha) |Deventer et al., 2018), the |et al., 2018), the total
WABA- total extent of the wetland  |extent of the wetland
complex should not complex should be
02285 d LI
ecrease. maintained at 11802
WA45A- Ha
02310 -
WA45A- Floods are necessary to The EWR comprised a
02316 inundate the floodplain release scenario that
WA45A- thereby providing the wetting|represented the best
02356 regime required for outcome for the
WA45A- supporting the floodplain ecosystem and social
02367 |\water veget.at!on. T'he quantity aspects combiped. The
WA45A- quantity Water Inputs Hydrology apd ymmg of inputs, and the releasgs for this
02368 distribution and retention scenario can be
WA45B- patterns within the wetland |[summarised as follows:
02029 must be maintained to avoid |October:
W45B- the loss of wetland 1. One day at 600 m3/s.
02105 hydrological function. The |2. Remaining days at
EWR determined in 2015  |2.4 m¥/s /s.
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
(DWS, 2015), should be December:
implemented for the TEC (D)|1. Three days at 150
m3/s.
2. Remaining days at
2.4 m¥/s.
3. Two days at 56 md/s.
4. Four days at 28 m¥/s.
5. Remaining days at
2.4 md/s.
January:
1. Two days at 50 m?/s.
2. One day at 35 m¥/s;
followed by one day at
65 m3/s. Repeat three
times.
3. Remaining days at
2.4 md/s.
February:
1. Five days at 150
md/s.
2. Remaining days at 50
md/s.
March:
1. Fifteen days at 35
md/s.
2. Remaining days at 50
md/s.
Flooding b The current extent of The extent of damming
Water distribution and ng by damming within the wetland |within the delineated
. damming with the
retention patterns wetland complex should not be wetland area shall not
permitted to increase. exceed 10 Ha.
Extent of natural The current extent of
grassland within the | The current extent of natural natural grassland within
wetland complex  |grassland within the wetland g
. the wetland should not
(land cover classes [should not decline. decline 7% (824 Ha)
12-13; NLC, 2020) '
Extent of naturgl . The current extent of
wooded land within
' the wetland The current ext_en_t of natural ne_ttu'ral wooded land
Wetland vegetation wooded land within the within the wetland
complex (land cover . .
) wetland should not decline. [should not decline
classes 1-4; NLC, below 13% (1556 Ha)
2020) ? :
Extent of
herbaceous The current extent of The current extent of
herbaceous wetlands
wetlands (land herbaceous wetlands should hould decli
cover classes 22- |not decline. E ?u 2@%} ecé‘lneH
23; NLC, 2020) elow 27% (3233 Ha).
Habitat Extent of planted The current extent of
forest within the The current extent of planted|planted forest within the
wetland complex forest within the wetland wetland should not
(land cover classes |should not increase. increase above % (0
5-7; NLC, 2020) Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining |mining activities within
) ) and quarries activities should not be the delineated wetland
Habitat fragmentation | (¢|asses 68-72: permitted within the wetland |area shall not exceed
‘é"(';lhng‘aet_‘c’)"r?“a”d NLC, 2020) complex. 0% (0 Ha).
i i
Wetland habitat loss due to |The aerial extent of
Land cover classes | . . . : L
direct agricultural activities |agricultural activities
denoted to s
. and croplands should not be |and croplands within the
cultivated areas . . . .
permitted to increase in delineated wetland area
(classes 32-46 & ithin th land hall d 48%
73: NLC, 2020) extent within the wetlan shall not excee Q)
' ' complex. (5715 Ha).
Land cover classes |Wetland habitat loss or The aerial extent of
denoted to built-up |fragmentation due to built-up areas and
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
areas and infrastructure and built-up infrastructure, including
infrastructure areas, including canals, canals, furrows and
(classes 47-67; furrows and trenching trenching, within the
NLC, 2020) should not be permitted to  |delineated wetland area
increase in extent with the  [shall not exceed 0.5%
wetland complex. (58 Ha).
The overall wetland
Present Ecological Wetland PES score The overall W(_etla_nd P'.ES PES score should be
should be maintained in a D oo
State (PES) and category maintained to at least
category.
42%.
Ecological sensitivity |Species / habitats The ES of the wetland An ES score >3 should
" complex should be S
(ES) sensitive to flow S o m be maintained
maintained as "High".
Habitat / Threatened,
Biota
Ecological importance engang_ered or . The Ell of tt?e %eltjland An El score >4 should
(E) endemic species;  |complex should be be maintained
threatened habitat |maintained as "Very High".
types
. .. . |Water quantity, vegetation
Hab."?‘t condition is condition and land use
sufficient to )
Taxon richness maintain the current practices must be N/A
wetland species maintained so as to not
di a Sp cause any decline of
iversity. - .
diversity.
Water quantity, vegetation
condition and land use The number of bird
Biota Wetland / floodplain |practices must be species dependent on
birds maintained so as to not the floodplain should be
cause any decline of maintained at >120
diversity.
Waterbird species Wat vy i "
Wetland is within ater quantity, quality,
vegetation condition and
500m of a land . b
threatened and use practices must be N/A
. . maintained so as to not
waterbird point decline |
locality. cause any decline in
waterbird population/s.
. Water quality is
Wat‘?r Wat_er chemistry and sufficient to River RQOs from the Pongola River applies.
quality sediments S
maintain the TEC.

6.3.18 WS5: Seganagana Wetlands

The wetland delineation on which assessments were based for the Seganagana Wetlands is shown
in Figure 6.17, while the level 2 landuse within the wetland, and the PES is shown in Table 6.37.
Table 6.38 outlines the resultant RQOs.
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Figure 6.17 Delineation used to assess the Seganagana Wetlands (inset: Google Earth ©)

Table 6.37  Detail of the PES and level 2 landuse within the Seganagana Wetlands

Total Extent

LANDUSE WITHIN WETLAND HGM 1 HGM 2 (wetland

complex)
. - Legend _ Cover Cover Cover
HGM 1: Floodplain m 20 NLC Class Name (Le|Area (Ha) (%) Area (Ha) (%) Area (Ha) (%)
Ecological Integrity Score: 96.6 1 Matural Wooded Land 18.9 3.4 15.2 2.1 34.1 2.7
Ecological Category: A 2 - Planted Forest M 36 0.6 13.5 1.9 17.1 1.4
Area (Ha): 554.2 3 [ shrubs 00 00 0.0 00 00 00
HGM 2: Valley-bottom r r
without a channel 4 Karoo & Fynbos Shrubland 0.0 00 00 00 0.0 00
Ecological Integrity Score: 93.9 5 - Matural Grassland [ 1371 247] 19%.8 27.7 333.9 26.4
Ecological Category: A 6 - Natural Water bodies M 0.2 0.0 0.0 0.0 0.2 0.0
Area (Ha): 710.5 7 [ ~tificial Water bodies [ 06 o01f 04 01 1.0 01
WETLAND PES 8 Herbaceous Wetlands 368.8 66.5 431.8 0.8 800.6 63.3
Ecological Integrity Score: 95.1 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: A 10 - Consolidated 0.0 0.0 2.5 0.4 25 0.2
Area (Ha): 1264.7 11 [ Unconsolidated M 00 oo0f 0.3 00 04 0.0
WETLAND REC 12 [ Permanent Crops M 00 oo0f 0.0 0.0 00 0.0
Ecological Integrity Score: 92.0 13 - Temporal Crops M 1.5 03 86 12 10.1 0.8
Ecological Category: A 14 | raiow Lands & Oid Fields 234 42 404 5.7 638 5.0
15 Residential f 0.0 o0l 00 00 0.0 00
16 Village " 00 oof 0.0 00 00 00
17 Smallholding " 00 o.of 0.0 00 0.0 0.0
18 Urban Vegetation r 00 o.of 0.0 00 0.0 0.0
19 [ commercial 00 00 0.0 00 00 00
20 N industrial 0.0 0.0 0.0 0.0 00 0.0
21 [ transport 01 00 0.0 00 01 00
22 - Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 0.0
23 [ cxtraction Sites t 00 oo0f 1.0 01 1.0 0.1
24 - Mine Waste & Resource DU 0.0 0.0f 0.0 0.0 0.0 0.0
| Total 554.2 100.0 710.5 100.0 1264.7 100.0
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Table 6.38 RQOs for the Seganagana Wetlands
. RQO
SQs [Component| Subcomponent Indicator - -
Narrative ‘ Numerical
Floodplain and channelled valley-bottom wetlands along the Seganagana upstream of the Westoe Dam (1265
Ha)
Both wetland HGMs should
remain as such, floodplain
along the Seganagana River
Wetland classification [HGM type and valley bottoms with a N/A
channel upstream on the
mainstream and on its
tributaries.
Wetland - -
Inventory Pending more detailed |Poramd more detatled
review of the current wetland | c ¢ Of e curren
. : wetland delineation
delineation (NWM5, Van (NWMS, Van Deventer
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the '
et al., 2018), the total
total extent of the wetland f th land
complex should not extent of the wetlan
decrease complex should be
' maintained at 1265 Ha.
Floods are necessary to
inundate the floodplain
thereby providing the wetting
regime required for
supporting the floodplain The EWR determined
vegetation. The quantity and |for the Seganagana
Water Inputs Hydrology timing of inputs, and the River should be
Water distribution and retention implemented.
quantity patterns within the wetland
must be maintained to avoid
the loss of wetland
hydrological function.
. . - The extent of damming
o Flooding by Damming within the wetland | .~ .
ygféﬁ{igr'ftr::tu;rﬁg and damming with the |complex should not be xgzg]n?;ﬁ@ﬁ;ﬁe:ot
W54B- P wetland allowed to increase.
01623 exceed 1 Ha.
Extent of natural The current extent of
grassland within the | The current extent of natural natural arassland within
wetland complex  |grassland within the wetland 9
- the wetland should not
(land cover classes |should not decline. decline 26% A H
12-13; NLC, 2020) ecline 26% (334 Ha).
\I/Ev)éf(;];gflgr?éuvﬁhin The current extent of
the wetland The current extent of natural |natural wooded land
Wetland vegetation wooded land within the within the wetland
complex (land cover . -
classes 1-4: NLC wetland should not decline. |should not decline
2020) ' ' below 2.7% (34 Ha).
Extent of
herbaceous The current extent of hzr;ﬁgcu;gigtﬁg?;; dosf
wetlands (land herbaceous wetlands should )
i cover classes 22- |not decline should not decline
Habitat 53: NLC, 2020) ' below 63% (800 Ha).
Extent of planted The current extent of
forest within the The current extent of planted|planted forest within the
wetland complex forest within the wetland wetland should not
(land cover classes |should not increase. increase above 1.4%
5-7; NLC, 2020) (17 Ha).
Habitat fragmentation |Land cover classes |Wetland habitat loss or The aerial extent of
with the wetland denoted to mines  |fragmentation due to mining |mining activities within
delineation and quarries activities should not be the delineated wetland
(classes 68-72; permitted to increase within |area shall not exceed 1
NLC, 2020) the wetland complex. Ha.
Land cover classes |Wetland habitat loss due to |The aerial extent of
denoted to direct agricultural activities |agricultural activities
cultivated areas and croplands should not be |and croplands within the
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SQs

RQO
Component| Subcomponent Indicator - Q -
Narrative Numerical
(classes 32-46 & permitted to increase in delineated wetland area
73; NLC, 2020) extent within the wetland shall not exceed 5.8%
complex. (74 Ha).
Wetland habitat loss or The aerial extent of
Land cover classes f : built-up areas and
: ragmentation due to . . .
denoted to built-up |. . infrastructure, including
infrastructure and built-up
areas and . i canals, furrows and
. areas, including canals, 5 oy
infrastructure X trenching, within the
. furrows and trenching .
(classes 47-67; should remain absent within delineated wetland area
NLC, 2020) shall not exceed 0% (0
the wetland complex. Ha)
The overall wetland
Present Ecological Wetland PES score The overall wgtland PES PES score should be
should be maintained in an oo
State (PES) and category maintained to at least
A category.
92%.
Ecological sensitivity |Species / habitats The EIS oft:hel\év?)tland An ES score >4 should
(ES) sensitive to flow compiex stiould be - be maintained
maintained as "Very High". )
Habitat / Threatened,
Biota L endangered or The EI of the wetland
I(EEclc))IoglcaI Importance endemic species; |complex should be ﬁg Egﬁgﬁ'j‘ should
threatened habitat |maintained as "Very High". )
types
Water quantity, vegetation
Counts of the condition and land use .
. . The number of breeding
Endangered crane number of breeding |practices must be . ithin th
species pairs of crane maintained so as to not crane pairs within the
i . wetlands should be >0.
species. cause any population
. decline.
Biota Wat it tati
Habitat condition is |*' 2 cr guantity, vegetation
. condition and land use
sufficient to practices must be
Taxon richness wglr:r?cljnsthsc(i:;srrent maintained so as to not N/A
diversity P cause any decline of
’ diversity.
Water quality is
Water Water chemistry and |sufficient to . . .
quality sediments maintain the PES River RQOs from the Seganagana River applies.
and TEC (A).

6.3.19 WS5: Pans District

The wetland delineation on which assessments were based for the Pans District is shown in Figure
6.18, while the level 2 landuse within the wetland, and the PES is shown in Table 6.39. Table 6.40
outlines the resultant RQOs.
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Figure 6.18 Delineation used to assess the Pans District (from right to left: Google Earth ©
imagery and HGMs

Table 6.39 Detail of the PES and level 2 landuse within the Pans District

Total Extent
(wetland complex)

PES LANDUSE WITHIN WETLAND HGM 1 HGM 2 HGM 3

HGM 1: Depression
(includes Pans)

Cover
(%)

Cover
(%)

Cover
(%)

Cover
(%)

NLC Class Name (L{ Area (Ha) Area (Ha) Area (Ha) Area (Ha)

Ecological Integrity Score: | 97.0 1 - Natural Wooded Land 0.0 0.0 55.2 0.9 87.9 1.2 143.1 0.7
Ecological Category: A 2 Planted Forest l asa 05/ 1759 3.0 3167 44| 5379 25
Area (Ha): 3 I shrubs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

HGM 2: Valley-bottom with r r I
a channel - R G RIS AL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Integrity Score: 5 [ \atural Grassland [ 30442 36.5[  1955.2 335[ 36218 50.6| 8621.2 40.4
Ecological Category: 6 [l vatural water bodies [ 41127 4931 0.7 oof 141 02| 41275 19.3
Area (Ha): 7 I ~ificial Water bodies [ 0.0 oo 788 13 6.9 0.1 85.7 0.4

HGM 3: Hillslope seepage
linked to a stream channel 8 Herbaceous Wetlands 809.7 97| 28926 49.5| 18723 26.2| 55746 26.1
Ecological Integrity Score: 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: 10 - Consolidated 0.0 0.0 7.9 0.1 4.8 0.1 12.7 0.1
Area (Ha): 11 [l vrconsoidated i 0.0 0.0 4.2 0af 3.7 0.1 7.9 0.0
WETLAND PES 12 | rermanent Crops [ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Integrity Score: 13 Temporal Crops 82.5 1.0 191.4 23l 569.1 8.0 842.9 3.9
Ecological Category: 14 [ F2'0w Lands & OId Fields 249.1 3.0, 476.0 81| 6588 92| 13839 6.5
Area (Ha): 16 Residential r 1.8 0.0 43 01f 0.7 0.0 6.7 0.0
WETLAND REC 16 Village r 2.2 0.0 0.5 o.0f 0.7 0.0 3.5 0.0
Ecological Integrity Score: 17 Smallholding r 0.0 0.0 0.0 o.0f 0.0 0.0 0.0 0.0
Ecological Category: 18 Urban Vegetation r 0.0 0.0 0.0 0.0f 0.0 0.0 0.0 0.0
19 [ commercial 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 [N industrial 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 [ ransport 0.1 0.0 0.3 0.0 0.2 0.0 0.6 0.0
22 [ surface Infrastructure 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 [ ctraction Sites [ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 [ ine Waste & Resource DI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
\ Total 8347.7  100.0| 5843.0  100.0| 7157.6  100.0| 21348.24387
Table 6.40 RQOs for the Pans District
RQO
SQs |[Component Subcomponent Indicator = =
Narrative | Numerical

Mpumalanga pan district around Chrissiesmeer, Majosie se Vlei and Mpuluzi. Most of the pans are not directly
associated with an official SQ. The area has a high density of pans, extensive seepage wetlands and large
areas of channelled valley-bottoms (21348 Ha)

All three wetland HGMs
should remain as such,
WE55A- pans, seeps and valley
01375 Wetland classification [HGM type bottoms with a channel N/A
W55A- |Wetland along the Majosie se Vlei
01423 |Inventory and Mpuluzi river and their
W55C- tributaries.
01395 Pending more detailed Pending more detailed
Wetland extent Wetland area (Ha) |review of the current wetland|review of the current
delineation (NWM5, Van wetland delineation
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RQO
SQs |Component| Subcomponent Indicator - Q -
Narrative Numerical
Deventer et al., 2018), the  |[(NWM5, Van Deventer
total extent of the wetland et al., 2018), the total
complex should not extent of the wetland
decrease. complex should be
maintained at 21348
Ha.
Water quantity (i.e., flow and |N/A for pans and
inundation regime) must seepage wetlands. The
Water Inputs Hydrology maintain wetlands in the EWR determined for the
present ecological state Mpuluzi River should be
Water where practical. implemented.
quantity The extent of damming
Water distribution and Flooding by Damming within the wetland |within the delineated
retention patterns damming with the  |complex should not be wetland complex area
P wetland allowed to increase. shall not exceed 0.4%
(86 Ha).
Extent of natural The current extent of
grassland within the |The current extent of natural |natural grassland within
wetland complex grassland within the wetland |the wetland complex
(land cover classes [complex should not decline. |should not decline
12-13; NLC, 2020) below 40% (8621 Ha).
Extent of natural The current extent of
wooded land within |The current extent of natural |natural wooded land
Wetland vegetation the wetland wooded land within the within the wetland
9 complex (land cover|wetland complex should not [complex should not
classes 1-4; NLC, |decline. decline below 0.7%
2020) (141 Ha).
Extent of The current extent of
herbaceous ;begzggﬂé 3;232;8]; herbaceous wetlands
wetlands (land throuahout the complex throughout the complex
cover classes 22- shoul?:i not decline P should not decline
23; NLC, 2020) ' below 26% (5575 Ha).
Extent of planted The current extent of
forest within the The current extent of planted planted forest within the
forest within the wetland
wetland complex complex should not wetland complex should
(land cover classes increpase not increase above
5-7; NLC, 2020) ) 2.5% (538 Ha).

Habitat Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining [mining activities within
and quarries activities should remain the delineated wetland
(classes 68-72; absent within the wetland complex should not
NLC, 2020) complex. exceed 0 Ha.

Habitat fragmentation || and cover classes V\_/etland habitat loss _dl_Jt_a to The_ aerial extent _of
with the wetland denoted to direct agricultural activities |agricultural activities
delineation cultivated areas and croplands should not be |and croplands within the
(classes 32-46 & permitted to increase in delineated wetland
73: NLC, 2020) extent within the wetland complex should not
' ' complex. exceed 10% (227 Ha).
Wetland habitat loss or The aerial extent of
Land cover classes |fragmentation due to built-up areas and
denoted to built-up |infrastructure and built-up infrastructure, including
areas and areas, including canals, canals, furrows and
infrastructure furrows and trenching trenching, within the
(classes 47-67; should not be allowed to delineated wetland
NLC, 2020) increase within the wetland |complex should not
complex. exceed 0.1% (11 Ha).
The overall wetland
Present Ecological Wetland PES score The overall wz_atla_nd PI.ES PES score should be
should be maintained in an oo
State (PES) and category / maintained to at least
A/B category. 88%.
Habitat / Ecological sensitivity |Species / habitats Igr?\ ﬁgxoéégil\éviiand An ES score >3 should
Biota (ES) sensitive to flow npie o be maintained.
maintained as "High".
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RQO
SQs |Component| Subcomponent Indicator - Q -
Narrative Numerical
Threatened,
Ecological importance endangered or . The El of the wetland An El score >4 should
(E) endemic species; complgx should be . be maintained
threatened habitat |maintained as "Very High". )
types
Water quantity, vegetation
Counts of the condition and land use .
. : The number of breeding
number of breeding |practices must be . .
. o crane pairs within the
pairs of crane maintained so as to not
i . wetlands should be >0.
species. cause any population
decline.
The number of crane
species found in the
Endangered crane Water quantity. vegetation |district should remain at
species T d Y, Veg 3. These are the Blue
condition and land use .
. Crane (Anthropoides
practices must be .
Number of crane o paradiseus), Grey
. maintained so as to not
Species cause any decline in the Crowned Crane
y . (Balearica regulorum)
number of crane species and Wattled Crane
that occur in these wetlands.
(Bugeranus
carunculatus) (SANBI,
2014).
Water quantity, vegetation
condition and land use The number of wetland /
Wetland bird practices must be waterbird species found
species maintained so as to not in the district should
cause any decline of remain >83.
i . diversity.
Waterbird species Water quantity, quality
Wetland is within vegetation condition and
500m of a land use practices must be
threatened dusep N/A
. . maintained so as to not
waterbird point o
. cause any decline in
locality. - X
. waterbird population/s.
Biota . -
Water quantity, vegetation
condition and land use
practices must be The number of wetland
Number of wetland |maintained so as to not plant species found in
Wetland plants . o S
plant species cause any decline in the the district should
number of wetland plant remain >57*.
species that occur in these
wetlands.
Water quantity, vegetation
condition and land use -
. The number of retile
. practices must be : :
Number of reptile L species found in the
. maintained so as to not S .
species o district should remain
cause any decline in the SEgwH
number of reptile species = ’
that occur in these wetlands.
Herpetofauna Water quantity, vegetation
condition and land use
. The number of
practices must be o
o amphibian (frogs and
Number of maintained so as to not . .
o . o toads) species found in
amphibian species |cause any decline in the o
L the district should
number of amphibian : o
; . remain >20**.
species that occur in these
wetlands.
Water quantity, vegetation
Spotted-necked condl_tlon and land use The spotted-necked
practices must be )
otter (Lutra o otter should remain
Mammals o maintained so as to not L .
maculicollis) — L within wetlands in the
cause any decline in the L
Near-Threatened district.
spotted-necked otter
population.
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RQO
SQs |Component| Subcomponent Indicator - Q -
Narrative Numerical
Habitat condition is Water quantity, vegetation
- condition and land use
sufficient to practices must be
Taxon richness vT::Ir:r?:jn Sthsc(i:éjsrrent maintained so as to not N/A
diversity P cause any decline of
) diversity.
Water quality is
Water Water chemistry and |sufficient to River RQOs from the Mpuluzi River can be applied to
quality sediments maintain the PES the channelled valley bottom wetlands only.
and TEC (A/B).
The pans and surrounds
Ecos_ystem Eco-tourism Important birding should be malntalned asan |\
Services area IBA, especially for water and
wetland birds.

* Species list available, counts as at 2014.
** Based on a high probability of occurrence, not necessarily measured in the field.

6.3.20 WS5: Lower Usutu (Ndumo)

The wetland delineation on which assessments were based for the Lower Usutu (Ndumo) is shown
in Figure 6.19, while the level 2 landuse within the wetland, and the PES is shown in Table 6.41.
Table 6.42 outlines the resultant RQOs.

Figure 6.19 Delineation used to assess the Lower Usutu (Ndumo) (from right to left: Google
Earth © imagery and HGMs
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Table 6.41  Detail of the PES and level 2 landuse within the Lower Usutu (Ndumo)

Total Extent
(wetland complex)

Legend
2020 NLC Class Name (Level 2) |Area (Ha) ('V) Area (Ha) ('5’) Area (Ha)

PES LANDUSE WITHIN WETLAND

Cover

HGM 1: Floodplain (%)

Ecological Integrity Score: 99.4 - Natural Wooded Land 27.8 6.2 336.7 391 364.5 27.8
Ecological Category: A - Planted Forest [ 0.0 0.0f 0.0 0.0 0.0 0.0
Area (Ha): 448.0 3 B shrubs 0.1 0.0 0.0 0.0 0.1 0.0
HGM 2: Valley-bottom I r
Ecological Integrity Score: 98.3 5 - Natural Grassland f 35 o8l 5.9 0.7 9.4 0.7
Ecological Category: A 6 - Natural Water bodies 886 19.8] 20.1 2.3 108.6 8.3
Area (Ha): 862.0 7 I ~titicial Water bodies [ 25 06/ 112 13 13.8 11
8 Herbaceous Wetlands 3237 723 4824 560/ 8061 61.5
Ecological Integrity Score: 98 7 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: A 10 - Consolidated 0.0 00 0.0 0.0 0.0 0.0
Area (Ha): 1310.0 1 [ vnconsolidated f 1.8 04f 0.0 0.0 1.8 0.1
12 I Permanent Crops [ oo oo 00 00 0.0 0.0
Ecological Integrity Score: 92.0 13 Temporal Crops " 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: A 14 | Falow Lands & Old Fields 0.0 0.0 57 07 5.7 0.4
15 Residential [ 00 00l 0.0 0.0 0.0 0.0
16 Village " 00 ool 0.0 0.0 0.0 0.0
17 Smallholding i 00 oo 0.0 0.0 0.0 0.0
18 Urban Vegetation r 0.0 oo 0.0 0.0 0.0 0.0
19 [ commercial 0.0 0.0 0.0 0.0 0.0 0.0
20 N industrial 0.0 0.0 0.0 0.0 0.0 0.0
21 [ rransport 0.0 0.0 0.0 0.0 0.0 0.0
22 - Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 0.0
23 [ cxiraction Sites t 0.0 o0l 0.0 0.0 0.0 0.0
24 - Mine Waste & Resource Dumps [ 0.0 0.0] 0.0 0.0 0.0 0.0
| Total 448.0 100.0 862.0 100.0| 13100  100.0
Table 6.42 RQOs for the Lower Usutu (Ndumo)
. RQO
SQs |Component| Subcomponent Indicator - Q -
Narrative | Numerical
Floodplains along W57K-02025 (tributary of the Usutu River) form part of the Pongola floodplains in the Ndumo
Game Reserve area and Banzi Pan occurs along the Usutu River (W57k-01929), both are part of the RAMSAR
site (1310 Ha)
Wetland classification |HGM type Wetland HGM should remain N/A
as floodplain.
Pending more detailed Fg/?g\:\?g;?ﬁéigﬁ?:f d
Wetland review of the current wetland ) h
. . wetland delineation
Inventory delineation (NWM5, Van (NWMS, Van Deventer
Wetland extent Wetland area (Ha) |Deventer et al., 2018), the | 26 8) th |
total extent of the wetland etal., 2018), the total
comblex should not extent of the wetland
decrgase complex should be
’ maintained at 1310 Ha.
Floods are necessary to
W57K- inundate the floodplain
02025 thereby providing the wetting
W57k- regime required for
01929 supporting the floodplain The EWR determined
vegetation. The quantity and |for the Usutu River
Water Inputs Hydrology timing of inputs, and the upstream should be
Water distribution and retention implemented.
quantity patterns within the wetland
must be maintained to avoid
the loss of wetland
hydrological function.
. . I The extent of damming
Water distribution and g'°°d'T‘9 by_ Damming within the wetland within the delineated
. amming with the  |complex should not be
retention patterns wetland allowed 1o increase wetland area shall not
) exceed 1.1% (13.8 Ha).
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
Extent of natural The current extent of
grassland within the | The current extent of natural [natural grassland within
wetland complex grassland within the wetland |the wetland complex
(land cover classes |complex should not decline. [should not decline
12-13; NLC, 2020) below 0.7% (9 Ha).
Extent of natural The current extent of
wooded land within |The current extent of natural |natural wooded land
. the wetland wooded land within the within the wetland
Wetland vegetation
complex (land cover|wetland complex should not [complex should not
classes 1-4; NLC, |decline. decline below 27% (364
2020) Ha).
Extent of The current extent of The current extent of
herbaceous herbaceous wetlands
herbaceous wetlands
wetlands (land throughout the complex
throughout the complex )
cover classes 22- should not decline should not decline
23; NLC, 2020) ' below 61% (806 Ha).
Extent of planted
forest within the Planted forest within the %t:gs?)\(/t/?trr]ltir?];r?;avcte(etgn d
wetland complex  |wetland complex should should not increase
(land cover classes [remain absent. above 0% (0 Ha)
5-7; NLC, 2020) )
Habitat Land cover classes |Wetland habitat loss or The aerial extent of
denoted to mines  |fragmentation due to mining [mining activities within
and quarries activities should not be the delineated wetland
(classes 68-72; permitted within the wetland [complex area should
NLC, 2020) complex. not exceed 0 Ha.
Habitat fragmentation || and cover classes V\_/etland habitat loss _dl_J_e to The_ aerial extent _of
with the wetland denoted to direct agricultural activities |agricultural activities
delineation cultivated areas and qroplano!s should.not be anq croplands within the
(classes 32-46 & permitted to increase in delineated wetland area
73; NLC, 2020) extent within the wetland shall not exceed 0.4%
' ' complex. (5.7 Ha).
. The aerial extent of
Land cover classes |V ctand habitat loss or built-up areas and
i fragmentation due to . . .
denoted to built-up |. . infrastructure, including
infrastructure and built-up
areas and . . canals, furrows and
; areas, including canals, ; o
infrastructure . trenching, within the
. furrows and trenching .
(classes 47-67; should remain absent within delineated wetland area
NLC, 2020) shall not exceed 0% (O
the wetland complex.
Ha).
The overall wetland
Present Ecological Wetland PES score The overall w_etla_nd PI.ES PES score should be
should be maintained in an oo
State (PES) and category maintained to at least
A category.
92%.
Ecological sensitivity |Species / habitats The ES of the wetland An ES score 23 should
" complex should be S
(ES) sensitive to flow e . be maintained
maintained as "High".
Habitat / Threatened,
Biota
Ecological importance engangered or . The Ell of t:e meéland An El score 24 should
E) endemic species;  |complex should be be maintained
threatened habitat |maintained as "Very High".
types
Water quantity, vegetation
condition and land use The number of bird
Wetland / floodplain |practices must be species dependent on
birds maintained so as to not the floodplain should be
cause any decline of maintained at =120
. . . diversity.
Biota Waterbird species wat it i
Wetland is within ater quantity, quality,
vegetation condition and
500m of a . .
land use practices must be [No numerical data
threatened s .
. . maintained so as to not available.
waterbird point o
locality cause any declmg in
’ waterbird population/s.
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RQO
SQs [Component| Subcomponent Indicator - Q -
Narrative Numerical
Water quantity, vegetation
condition and land use
. practices must be
Mammals Hippos maintained so as to not N/A
cause any adverse
population decline.
Water quantity, vegetation
condition and land use
Reptiles Crocodiles pra_ctlcc_es must be N/A
maintained so as to not
cause any adverse
population decline.
Habitat condition is Wate_r_quantity, vegetation
sufficient to condition and land use
. S practices must be
Taxon richness vT::Ir:r?:jn Sthsc(i:éjsrrent maintained so as to not N/A
diversity P cause any decline of
) diversity.
Water quality is
Water Water chemistry and  |sufficient to . .
quality sediments y maintain the PES River RQOs from the Usutu River can apply.
and TEC (A).
The pans and surrounds
Ecosystem Eco-tourism Important birding should be maintained as an N/A
Services area IBA, especially for water and
wetland birds.
6.3.21 W7: Lake Sibaya

The wetland delineation on which assessments were based for the Lake Sibaya is shown in Figure
6.20, while the level 2 landuse within the wetland, and the PES is shown in Table 6.43. Table 6.44

outlines the resultant RQOs.

Figure 6.20

Delineation used to assess the Lower Lake Sibaya (from left to right: HGMs and
Google Earth © imagery)
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Table 6.43  Detail of the PES and level 2 landuse within the Lake Sibaya

Total Extent
PES LANDUSE WITHIN WETLAND HGM 1 HGM 2 (wetland
complex)

HGM 1: Depression (includes Pans LEs 20 NLC Class Name (| Area (Ha By Area (Ha BT Area (Ha B Area (Ha Coney
c (%) (%) (%) (%)
o o o o

Total Extent
(wetland complex)

Ecological Integrity Score: 1 [ "atural Wooded Land 379.9 42| 1129 174 1472 359 6400 6.3
Ecological Category: 2 Planted Forest I 1.6 0.0 29.3 a5 1.6 0.4 32.5 0.3
Area (Ha): 3 I shrubs 0.0 0.0 00 0.0 00 0.0 0.0 0.0
HGM 2: Hillslope seepage linked to a M r r
stream channel & e 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
Ecological Integrity Score: 5 [ \atural Grassiand [ 17369 1904 3827 527 725 77| 21522 212
Ecological Category: 6 [ atural Water bodies [ 53395 58.6[ 00 o.of 53 13| 53449 526
Area (Ha): 7 Atiricial Water bodies [ 00 oo0f 00 oo0f 00 0.0 0.0 0.0
HGM 3: Valley-bottom with a channel 8 Herbaceous Wetlands 1.3 0.0 58.9 9.1 1519 37.1 212.1 2.1
Ecological Integrity Score: 94.4 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: A 10 - Consolidated 9.7 01 0.0 00 0.0 00 9.7 0.1
Area (Ha): 409.7 11 [l vnconsoiidated [ 15923 17.5[ 67 10[ 70 17| 16080  15.8
WETLAND PES 12 | rermanent Crops f 00 oof 00 o.of 00 00 0.0 0.0
Ecological Integrity Score: 13 Temporal Crops I 4.7 0.1 M 73.9 11.4' 1.8 0.4 80.5 0.8
Ecological Category: 14 [ ra1ow Lands & Ol Field 24 00 07 0.1 164 4.0 19.5 0.2
Area (Ha): 10168.0 15 Residential [ 353 o4 212 33f 41 1.0 60.6 0.6
WETLAND REC 16 Village f 24 o00f 35 05| 18 04 7.7 0.1
Ecological Integrity Score: 17 Smallholding M 0.0 0.0f 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: 18 Urban Vegetation M 0.0 0.0f 0.0 o0.0f 0.0 0.0 0.0 0.0
19 [ commercial 00 00 00 00 00 00 0.0 0.0
20 [N industrial 0.0 0.0 00 0.0 00 0.0 0.0 0.0
21 [ Transport 0.0 0.0 03 0.0 00 0.0 0.3 0.0
22 [ surface Infrastructure 00 00 00 00 00 00 0.0 0.0
23 [ £iraction Sites f 00 o0f 00 oo0f 00 0.0 0.0 0.0
24 [ ine Waste & Resource [ 00  oo0f 00 oo0f 00 0.0 0.0 0.0
| Total 9108.1 100.0] 650.1 100.0 409.7 100.0] 10167.96993
Table 6.44 RQOs for the Lake Sibaya
. RQO
SQs | Component | Subcomponent Indicator - -
Narrative | Numerical

Lake Sibaya (9108Ha) and surrounding wetlands comprised of seepage wetlands (650 Ha) and channelled valley-
bottoms (410 Ha)

All three wetland HGMs
should remain as such,
HGM type depressional (lake), N/A
seeps and valley

bottoms with a channel.

Wetland
classification

Wetland Pending more detailed _ . .
Inventory review of th_e current Pending more detailed review of
wetland delineation the current wetland delineation
Wetland area (NWMS5, Van Deventer |(NWM5, Van Deventer et al.,
Wetland extent (Ha) et al., 2018), the total 2018), the total extent of the
extent of the wetland wetland complex should be
complex should not maintained at 10168 Ha.
decrease.
W70A- Water Inputs Hydrology Water levels for the TEC (B/C)
02278 should: 1) Reflect natural
W70A- climate conditions (antecedent
02301 precipitation), in particular five
W70A- to six year averages in rainfall,
02381 The EWR determined in |as well as shorter term (one
2015 (DWS, 2015), year) rainfall conditions; 2)
should be implemented |Retain variability, including
o for the TEC (B/C), cycles of high and low water
Water quantity|Vater distribution 1, - -+t level lincluding additional levels; 3) Water levels should
and retention regime recommendations from |reflect at least 1 wet cycle over
patterns the Addendum to the  |a 30-year period with levels >17
EWR (Groundtruth, masl; 4) Should not have more
2020). than five consecutive years <16

masl (drought water level
threshold); 5) If levels below 16
masl are unavoidable due to
climate conditions (e.g.
extended natural drought),
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RQO
SQs | Component | Subcomponent Indicator - Q -
Narrative Numerical
these low levels should not be
allowed to persist longer than is
indicated by said climate
conditions.
Extent of natural
grassland within The current extent of The current extent of natural
the wetland L o
natural grassland within |grassland within the wetland
complex (land h land | | hould decli
cover classes the wetland complex comp e>;s ould not decline
12-13: NLC, should not decline. below 1% (2152 Ha).
2020)
Extent of natural
wooded land The current extent of
e The current extent of natural
Wetland within the natural wooded land o
- L wooded land within the wetland
vegetation wetland complex|within the wetland -
complex should not decline
(land cover complex should not
. ; below 6% (640 Ha).
classes 1-4; decline.
NLC, 2020)
Extent of
herbaceous The current extent of The current extent of
wetlands (land |herbaceous wetlands  |herbaceous wetlands
cover classes  |throughout the complex |throughout the complex should
22-23; NLC, should not decline. not decline below 2% (212 Ha).
2020)
Extent of
wﬁt'?itr?ctihz)rest The current extent of The current extent of planted
planted forest within the |forest within the wetland
wetland complex :
wetland complex should {complex should not increase
(land cover not increase above 0.3% (32 Ha)
classes 5-7; ’ ’ ’
Habitat NLC, 2020)
Land cover .
classes denoted Wetland hab'tat loss or The aerial extent of mining
. fragmentation due to — o )
to mines and e .y activities within the delineated
: mining activities should
quarries ; o wetland complex should not
_ [remain absent within the
(classes 68-72; wetland comblex exceed 0 Ha.
_ NLC, 2020) piex.
Habitat -
fragmentation with || and cover \éVetltang_ hatt)ltat !OS|S'[ |
the wetland classes denoted agt?vigeslr:r? de::gr:)lcijanuc;g The aerial extent of agricultural
delineation to cultivated pa activities and croplands within
should not be permitted :
areas (classes to increase in extent the delineated wetland complex
32-46 & 73; within the wetland should not exceed 1% (100 Ha).
NLC, 2020)
complex.
Wetland habitat loss or
Land cover fragmentatlon due to_ The aerial extent of built-up
classes denoted |infrastructure and built- )
. . . areas and infrastructure,
to built-up areas |up areas, including . .
including canals, furrows and
and canals, furrows and . - -
: . trenching, within the delineated
infrastructure trenching should not be
. ; wetland complex should not
(classes 47-67; |allowed to increase exceed 0.1% (11 Ha)
NLC, 2020) within the wetland 70 '
complex.
. Wetland PES The overall wetland The overall wetland PES score
Present Ecological PES should be oo
score and o . should be maintained to at least
State (PES) maintained in a B/C
category 78%.
category.
Ecological Spe_ues / The ES of the wetland An ES score >3 should be
o habitats complex should be T
sensitivity (ES) - L wLp e maintained
sensitive to flow |maintained as "High".
Habitat / Biota Threatened, The EI of the wetland
Ecological endangered or |complex should be An El score >4 should be
importance (EI) endemic maintained as "Very maintained
species; High".
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RQO
SQs | Component | Subcomponent Indicator - Q -
Narrative Numerical
threatened
habitat types
wetandis |8 mition and
within 500 m of |Y9 .
land use practices must
a threatened S N/A
. - be maintained so as to
waterbird point o
. not cause any decline in
locality. . .
) . waterbird population/s.
Waterbird species -
Water quantity,
vegetation cor!dltlon and The number of bird species
Wetland / land use practices must ;
L oo n dependent on the floodplain
floodplain birds |be maintained so as to L
; should be maintained at >62.
not cause any decline of
diversity.
Water quantity, quality,
Mam_mal . _|vegetation con_dmon and The number of reptile species
species diversity [land use practices must : :
oo associated with the lake should
(lake- be maintained so as to be maintained at > 6
dependent) not cause any decline of =
diversity.
Lake Sibaya hosts
Mammals South Africa's second
largest hippo
population: Water
. quantity, vegetation
Hippos (VU) condition and land use N/A
practices must be
maintained so as to not
cause any adverse
population decline.
. Water quantity,
Biota vegetation condition and
Crocodiles land use practices must N/A
be maintained so as to
not cause any adverse
. population decline.
Reptiles - -
Water quantity, quality,
Reptile species vegetation con_dltlon and The number of reptile species
. ; land use practices must : .
diversity (lake- oo n associated with the lake should
be maintained so as to N .
dependent) . be maintained at >8*.
not cause any decline of
diversity.
Water quantity, quality,
. vegetation condition and
Species . i .
Fish diversity in the land use practlces must |The number qf fls_h species
Lake be maintained so as to |should be maintained at >18*.
not cause any decline of
diversity.
Water quantity, quality,
vegetation con_dltlon and The number of amphibian
- Frogs and toads |land use practices must . S
Amphibians . : oo n species should be maintained at
(diversity) be maintained so as to So0%
not cause any decline of|="" °
diversity.
Habitat condition|Water quantity,
is sufficientto  |vegetation condition and
. maintain the land use practices must
Taxon richness oo N/A
current wetland |be maintained so as to
species not cause any decline of
diversity. diversity.
Water quality is Water chemistry and
. sufficient to :
. |Water chemistry o sediments should be
Water quality . maintain the .. IN/A
and sediments PES and TEC such so as to maintain
(BIC). the PES and TEC (B/C)
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RQO
Narrative Numerical

Portion of the lake and
surrounds are within an
Important IBA and should be
birding area maintained as such,
especially for water and
wetland birds.

SQs | Component | Subcomponent Indicator

Ecosystem

Services N/A

Eco-tourism

*Taken from the Ramsar information sheet.

6.3.22 W7: Muzi Swamps

The wetland delineation on which assessments were based for the Muzi Swamps is shown in Figure
6.21, while the level 2 landuse within the wetland, and the PES is shown in Table 6.45. Table 6.46
outlines the resultant RQOs.

/ g
* v - - )
‘Mu2| Swamps ‘T

“

"N K

: Lisd Sileza Viei
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' W’ Y,
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Figure 6.21 Delineation used to assess the Muzi Swamps (from left to right: Google Earth ©
imagery, HGMs and land cover (SANLC, 2020)
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Table 6.45 Detail of the PES and level 2 landuse within the Muzi Swamps

Total Extent
(wetland complex)

PES

LANDUSE WITHIN WETLAND HGM 1 HGM 2

HGM 1: Floodplain

Legend Cover Cover Cover
m NLC Class Name (LeyArea (Ha) (%) Area (Ha) (%) Area (Ha) (%)

Ecological Integrity Score: 1 Natural Wooded Land 876.2 4.0 2.7 0.1 878.9 3.5
Ecological Category: 2 [ Pianted Forest [ 8809 40f 1840 57| 10749 4.2
Area (Ha): 3 N shrubs 0.0 00 0.0 00 0.0 0.0
HGM 2: Depression 4 Karoo & Fynbos Shrubland [ f

(includes Pans) y 0.0 0.0 00 0.0 0.0 0.0
Ecological Integrity Score: 5 [ \atural Grassland [ 71248 324[ 10228 300 81576 32.1
Ecological Category: 6 - Natural Water bodies r 0.0 .ol 0.0 0.0 0.0 0.0
Area (Ha): 7 M /tificial Water bodies [ 01 o0f 0.0 00 0.1 0.0
WETLAND PES Herbaceous Wetlands 43746 19.9 1829.8 53.7 6204.5 244
Ecological Integrity Score: 9 - Woody Wetlands 0.0 0.0 0.0 0.0 0.0 0.0
Ecological Category: 10 - Consolidated 0.0 0.0 0.0 0.0 0.0 0.0
Area (Ha): 11 [ vconsoiidated [ 75578 344 157 05| 75735 20.8
WETLAND REC 12 [ rermanent Crops f 0o o0.0f 0.0 0.0 0.0 0.0
Ecological Integrity Score: 13 Temporal Crops t 598.2 27 1119 3.3 710.1 2.8
Ecological Category: 14 | Falow Lands & OId Fields 167.1 0.8 426 13| 2088 0.8
15 Residential [ 2811 13 1329 39| 4139 1.6
16 Village [ 1021 os] 537 16 155.8 0.6
17 Smallholding i 0.0 oof 0.0 0.0 0.0 0.0
18 Urban Vegetation " 00 oof 0.0 0.0 0.0 0.0
19 [ comrercial 0.0 0.0 0.0 0.0 0.0 0.0
20 BN industrial 0.0 0.0 0.0 0.0 0.0 0.0
21 | Transport 295 0.1 13 0.0 30.8 0.1
22 - Surface Infrastructure 0.0 0.0 0.0 0.0 0.0 0.0
23 | cxtraction Sites r 0.0 o0.0f 0.0 0.0 0.0 0.0
24 - Mine Waste & Resource Duf 0.0 0.0 0.0 0.0 0.0 0.0
| Total 22002.3 100.0| 3407.6 100.0| 25409.9  100.0

Table 6.46  RQOs for the Muzi Swamps

. RQO
SQs Component Subcomponent Indicator - -
Narrative | Numerical

Depressional and floodplain wetlands that comprise the Muzi swamps (25410 Ha)

Both wetland HGMs should
Wetland classification |[HGM type remain as such, floodplain |N/A
and depressional wetlands.

Pending more detailed

Pending more detailed review of the current
Wetland review of the current wetland delineation
Inventory wetland delineation (NWM5, Van Deventer
Wetland extent Wetland area (Ha) [(NWMD5, Van Deventer et |et al., 2018), the total

al., 2018), the total extent of|extent of the wetland
the wetland complex should [complex should be

not decrease. maintained at 25410
Ha.
W70A- Watt_ar quantity (|.e._, flow
no SQ and |nun§:iat|pn regime) _
Water Inputs Hydrology must maintain wetlands in  |N/A
the present ecological state
Water quantity where practical.
. . o The extent of damming
Water distribution and Floodlng by. Damming within the within the delineated
. damming with the |wetland complex should
retention patterns . wetland area shall not
wetland remain absent.

exceed 0 Ha.

Extent of natural
grassland within  [The current extent of

the wetland natural grassland within the
complex (land wetland complex should not
cover classes 12- |decline.

13; NLC, 2020)

The current extent of
natural grassland
within the wetland
should not decline 32%
(8158 Ha).

Habitat Wetland vegetation
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RQO
SQs | Component Subcomponent Indicator - Q -
Narrative Numerical
Extent of natural The current extent of
wooded land within|The current extent of
... |natural wooded land
the wetland natural wooded land within | = -
within the wetland
complex (land the wetland complex should -
. - should not decline
cover classes 1-4; [not decline. below 3.5% (879 Ha)
NLC, 2020) ' '
Extent of The current extent of The current extent of
herbaceous
herbaceous wetlands herbaceous wetlands
wetlands (land h h h land hould decli
cover classes 22- throughout the wetland |shou nc())t ecline
23; NLC, 2020) complex should not decline. |below 24% (6204 Ha).
Extent of planted The current extent of
L The current extent of o
forest within the o planted forest within
planted forest within the
wetland complex the wetland should not
wetland complex should not|.
(land cover classes increase increase above 4.2%
5-7; NLC, 2020) ) (1075 Ha).
Land cover classes|Wetland habitat loss or The aerial extent of
denoted to mines |fragmentation due to mining|mining activities within
and quarries activities should remain the delineated wetland
(classes 68-72; absent within the wetland  |complex should not
NLC, 2020) complex. exceed 0 Ha.
Habitat fragmentation | and cover classes Wetland habitat loss plgg to Thg aerial extent pf
with the wetland denoted to direct agricultural activities |agricultural activities
delineation cultivated areas and croplands should not  |and croplands within
be permitted to increase in |the delineated wetland
(classes 32-46 & ithin th land | hould
73: NLC, 2020) extent within the wetlan complex should not
’ ’ complex. exceed 3.6% (920 Ha).
Wetland habitat loss or The aerial extent of
Land cover classes|fragmentation due to built-up areas and
denoted to built-up |infrastructure and built-up  |infrastructure, including
areas and areas, including canals, canals, furrows and
infrastructure furrows and trenching trenching, within the
(classes 47-67; should not be allowed to delineated wetland
NLC, 2020) increase within the wetland |area should not exceed
complex. 2.4% (600 Ha).
The overall wetland
Present Ecological |Wetland PES The overall w_etla_nd PI.ES PES score should be
should be maintained ina C oo
State (PES) score and category maintained to at least
category.
62%.
Habitat condition is Wate_r_quantlty, vegetation
- condition and land use
sufficient to ractices must be
Biota Taxon richness maintain the practice N/A
maintained so as to not
current wetland :
species diversity cause any decline of
© |diversity.
Water quality is Water chemistry and
Water qualit Water chemistry and |sufficient to sediments should be such N/A
q Y |sediments maintain the PES |[so as to maintain the PES
and TEC (A). and TEC (C)
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7 THE WAY FORWARD

A suggested monitoring programme with specifications to achieve and maintain the RQOs (and
Target Ecological Category - TEC) will be provided and form part of information that will/can input
into an implementation plan..
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APPENDIX A: COMMENTS AND RESPONSE REGISTER

No. Section Comment From Addressed?
1. Whole Report |General editorial comments in Section 1.3, 1.5, 1.6 and 2.1.2. M Sekoele |Addressed.
N Jafta and
2. Groundwater
others
That is why borehole yield is also considered. The low
median yields show that over exploitation unlikely e.g. the
moderate borehole yields make localised over-abstraction
I - ossible, but is unlikely to have a regional scale impact.
Identifying Critical Areas: P ' Y 9 . P
. . - The groundwater component of baseflow is low, hence the
It was discussed that as much as the stress index indicates that the whole area has . : ;
S o potential of groundwater abstraction to impact on baseflow
minimal use vs recharge, there needs to be areas that have etc. specific RQOs |NJaftaand | .. ; . ; -

2.1 on is limited. Baseflow is largely derived by interflow, which
set based on other needs (current or future use), areas of ecological importance, others can be sianificantly impacted by SER activities. The lakes
areas for domestic use, etc. Examples that were given were the W70 area, the are treateg d se ara%el %n d RQés are set on Iai<e level as
Mhlathuze area, and looking at current demand, perhaps the Mfolozi area as well. iy 54

well. If stress index is for example 0.05, use would have to
increase more than 100 times for the aquifer to be
considered stressed. The numerical RQO is there to
ensure the aquifer does not become stressed.
RQOs Specific No. Making statements like groundwater must be
Water Level: sustainably managed is just common sense, and not an
It was suggested that water levels as an RQO can/should be indicated with RQO. lItis akin and as useful as saying groundwater
. numerical values. There could be a range of water level at a particular GRU that should not be mismanaged.
Section 3 should not be exceeded (see Thukela gazette screenshot below). Only relying on
tracking allocations is risky. Aquifer water level cannot be ‘maintained’ as it fluctuates
naturally with rainfall by many metres.
Table 19: i and Unit specific Quality Objectives for GROUNDWATER in priority Groundwater Resource Units in the
Inti ted Unit of Analysis 2: NGAGANE RIVER .
T An RQO cannot be based on water strike depth. It would
uA Resource | Gomponent | ity | Indicatorts) Narative RO Measure/Numerical Limit require monitoring every borehole. Often it is not known.
0A2: GRU2 Quantity Stress Index Annual calculation of Stress Index | Groundwater abstraction must be | Annual absiraction should not be larger than 65% What happenS If the water Strike depth iS 120 I'T]bgr7 Can
NGAGANE (SI) (Aquifer Unit Use divided by | sustainably managed. of average annual recharge (ie., Sl of 0.65 as .
29 RIVER Aaufer Unt Recharge) expressed as LBPer M. - bo approdimatly 45% (2021 §1 N Jafta and |the water level be drawn down 115 m? What if the water
’ Watordapth | Gumtary 7ost watr ovel dap Tn | Ao waiorTove (BT o | Ao e Teve deplolon should 7 drop others strike is only a few metres below the water level? Can the
“metre below collar level". must be maintained to allow | 5 m above the “main water strike” depth.
susiainable use borehole not be used at all?
Quality | System pHrange Groundwater water gualfy MUSt | o range: 35,510 <05 pH unts
Tosl Akalniy rclyscn requred and mdvcker | conetant - Shou emain <300 rllgrams et Even water levels would not be implementable. A
should be Good | Litre (mg/L). . . e
ety oo Desoved Some weter qualy) Tt Dscved S = 450 iligrrs o Ui drawdown of 2 m if next to a river or lake would stabilize
Sodum Sodum: <55 miigrams per Lire (mlL) Long- due to river losses so may not be acceptable. A drawdown
Chioride Py ot mintioofs 1 o 1 el of 50 m in a very low yielding borehole is acceptable since
Sulphate: <200 milligrams per Litre (mg/L) L. .
Sulphate Longlom rnd stoud ol pproach10% the volume pumped is very low. So such numbers cannot
Nutrients Nitrate Nitrate <10 milligrams per Litre (mg/L) be genera“zed on CatChment Scales_
Fluoride Fluoride <1.0 milligrams per Litre (mg/L)
Toxic Arsenic Arsenic < 0.05 milligrams per Litre (mg/L) . .
substances | Disalved rom Dissoived Iron = 0.2 mllgrams per Lire (mL) Water levels can drop in production boreholes yet the
Disolved Manganese [y enganese = 04 milorams per Lve remainder of a catchment, say >95% of the area, is
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No. Section Comment From Addressed?
unaffected, so such data is not useful for catchment scale
management unless a dense network of monitoring holes is
available. Water levels are a tool to manage production
holes and wellfields and a local level. Widespread
overutilization of more readily seen by baseflow depletion
and declining trends in low flows.
. The background data consists of over 1900 lines of data
Water Quality. and is far too big to include in the report and will be
23 May background values/requirements based on data (e.g. from WMS) be N Jafta and bmitted with % | icd P fer D h
’ indicated instead of Classes, as the water quality in some aquifers is driven by the |others su Tn'tte V(\;'.t the ede(;]tro_nlg_ .3ta Itrgns ﬁrll ata shown as
geology and classes are too generic. mg/ as medians and the individual boreholes were
submitted in the groundwater report, which is background.
No. ldentifying water sources at a community is well
outside the scope of an RQO study at a catchment level
. . and is usually addressed by All Towns studies. WSDPs
3. ;’abl;_gB sPlIJeaTe 83;; r:lf\p ?f ;c;\:v\ziéc)orﬁsrgliﬂglsiéga; use groundwater for domestic water S Naicker only list sources at a WSA level, not which community is
9 pply PRy ' ) supplied from each source. A map of equipped boreholes
is available for the reconciliation study based on the Water
Services WSDP database but appears very incomplete.
4. E'gu:fls'l GRUs are not clear in Figure. S Naicker  |Yes
No. Water quality was previously shown by catchment and
individual borehole in the Groundwater baseline report
WEM/WMA3/4/00/CON/CLA/0822. This is an RQO report,
5 Section 3.1.3 |[Table 3.4 — 3.6: Please can background water quality be shown for each GRU and S Nai not a duplication of the background report.
. aicker
Pg. 3-3 WMS data added as an Annexure.
The data cannot be an annexure as it consists of over 1900
rows over 50 columns. It will be submitted with the
electronic data transfer.
Groundwater levels could be declining in certain areas. A certain amount of
"protection” needs to be emphasized in areas that are using groundwater for No. Please check the column water levels. This issue is
6. domestic water supply. Although the groundwater is still allocable for the catchment, |S Naicker already addressed as. Local monitoring of wellfields and
other users applying for WULA's near production boreholes can have a significant background monitoring is necessary.
affect in drawdown.
No. Monitoring is to address in the Monitoring and
7. Table 3.8 Monitoring is still a priority as this forms the baseline for any future water use. S Naicker Implementation Report WEM/WMAS3/4/00/CON/CLA/0623.
Pg. 3-5 Baseline monitoring is not an RQO.
No. Yes using all the allocable groundwater would impact
The Zululand Coast is a Sub-national SWSA in terms of the groundwater fed lakes baseflow and lakes but nowhere is this advocated. The
o . > . o . allocable volumes are merely listed. Whether to use it or
8. and contribution to baseflow. Would using the remaining allocation affect contribution |S Naicker ; - S h
10 these lakes? not is a management d_emsmn based on priorities. The
Allocable volume remains the same depending on whether
supplying water or protecting lakes is the priority.
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No. Section Comment From Addressed?
No. Groundwater is reported to be 14.9% of MAR by
whom? The hydrology used here is the accepted hydrology
9 Table 3.31 Again W4 is part of the Enkangala Grassland SWSA and is reported to have a high S Naicker from WRSM Pitman, used in all hydrological studies and
) Pg. 3-26 groundwater contribution to baseflow of 14.9% of MAR. calibrated against gauging stations. It is unlikely that
generating such huge volumes of groundwater could ever
achieve a baseflow calibration hence would not be realistic.
10. ;3%%%42 Groundwater levels should support this. S Naicker Yes.
11. Table 3.47 Again, Fhls is the whole of W70A but not necessarily the groundwater fed area of S Naicker No. Groundwater lake interaction is covered in 3.7.
Pg 3-40 Lake Sibaya.
12 Section 3.7.1 |Related to previous comments on lake protection zones, what limits on groundwater S Naicker Yes
© |Pg3-41 abstraction are we talking about around the lakes catchment area.
13. ggcltl_%n L4 Might be a good idea to specify edition of the strategy. K Makanda |Yes
14 Exec summ  |Please check the grammar. Also, should it read EWR here instead of just "ecological R Cedras Yes
) Pg vii requirements"” as illustrated in the Figure below.
15 Section 2.3 Please indicate here that the information in table 2.2 has now been ranked/classified R Cedras Yes
* |Pg2-5 into broad catchments in Table 2.3.
16 Section 3.1.2 |Understand that this sentence refer to group of catchments, but will it be easier to R Cedras Yes
© |Pg3-2 say W1 catchment group? If so, please do throughout the document.
No. There is no distance. Afforestation will impact lake
levels by increasing evaporation, hence reducing recharge
at any distance. They may have an additional impact if
. How far away can afforestation still occur? In other words, what should be the radius ro_ots can tap_lnto groundyvater, which IS dependent on
Section 3.7.1 ? . : . ) climate, species and rooting depth, soil, and depth to
17. for afforestation to occur that will not impact on the lake levels of Lake Sibaya in R Cedras -
Pg 3-43 groundwater. By reducing recharge and baseflow they
terms of kms. . : .
reduce inflows into the lake at any distance. SFR curves
that have been developed are not distance dependent,
although some methods have an additional flow reduction
based on proportion of afforestation in the riparian zone.
Table 6.5 This is difficult to determine as the impacts are through the
18. Pg 6-8 ’ This ties in with my previous comment on the radius of afforestation. R Cedras groundwater but have inserted additional notes in the
report.
Groundwater RQOs are developed to maintain the required groundwater contribution
(from gro_undwatgr baseflow) to the Ecolo_glcal Reserve, which is assgmed to equal RQOs do not protect ALL the baseflow because of course
the required maintenance low flow of rivers, and to protect the Basic Human I . >
Exec sum baseflow is higher than maintenance flow. If Baseflow =
19. - Needs component of the Reserve. S Nzama .
Pg vii . I Maintenance flow then what groundwater could be
We know that estimated groundwater contribution to baseflow values may not
. - : abstracted.
always be the same as the values estimated for maintenance low flows in a
catchment. In that case, will this assumption still be applicable?
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No. Section Comment From Addressed?
The data utilised was from WR2012 (Water Resources South Africa 2012) and the
Eastern Region Recon study (in progress), and groundwater use was from the The groundwater report stated that groundwater use was
Exec sum Water use Authorization and Registration Management System (WARMS). calculated from registered use plus schedule 1 based on
20. . . . S Nzama A X
Pg viii Does it mean that only registered users have impact on groundwater? What about the population in the catchment hence every person is
resultant volumes of Schedule 1 water uses which do not require any permission or covered, not only registered users
registration?
Monitoring baseflow can take the form on monitoring dry season flows at
21 Exec sum gauging stations and comparing flows ... S Nzama It is stated ‘or via simulation of impacts on low flows by
' Pg xi What about areas lacking gauging stations, how do we deal with this situation model simulation of changes in land or water use’
regarding monitoring of baseflow?
Water quality
Groundwater water quality data are limited for many quaternary catchments,
hendc_e itis oftgrnhnot possmlfe to delrlvefrrrlc_eam_ngful Stitléws such as r?_ngef, Although data is limited it is still provided as a starting point.
Exec sum medians ete. e number of samples falling into eact S water qual 'Fy class The sentence means that if a catchment has only for
22. Py Xii is listed as a percentage for a catchment. Water quality classes are defined by |S Nzama example 5 historic samples. the mean may not be accurate
9 DWS as shown in the following table and are linked to potability of water. hencepthe number of sapm I’es is given y '
What does this mean? Does it mean that we can’t set an RQO for groundwater P 9
quality in the study area? What can we use as a starting use as a starting point? In
the absence of historic water quality data what can be used as a starting point?
Where boreholes of a quality worse than Class Il are present, monitoring is Where quality is worse than class Il means class Il as well.
recommended. The wording is worse than, not when quality is of class II.
1. What about boreholes of water quality below Class Il, wouldn’t you want to protect
them and monitor changes in their water quality status? Use of domestic standards is the norm.
2. What is the rationale of using DWS water quality Classes for drinking/domestic The GRDM manual of 2012 states It is therefore
use? Is domestic water use only the user in the study area, what about other water recommended to use the South African Water Quality
Section 2.4.5 |USErs such as agriculture? We have water quality guideline for agriculture and Guidelines Vol. 1 —
23. Pq 2-10 "7 lindustrial use. S Nzama Domestic use (DWAF, 1996), or the national drinking water
9 Aren't we supposed to set RQOs for groundwater quality as a protection level to standard (SANS 241: 2006) for
groundwater quality deterioration from current state? After monitoring what can water the present status category assessment of a water
resource managers do to as an adaptive management/mitigation measures to resource.
correct the situation if RQOs are based on water quality guidelines instead of
background conditions? What if non-compliance of RQOs to groundwater quality is RQOs are based on background conditions. Hence RQOs
due to natural /geogenic process and not anthropogenic activities, how do we correct such as for W45B Water quality to stay within the limits of
this if RQOs are set based on the guidelines instead of background conditions Water Quality Class I, which is the norm for background.
EC, nitrates, ﬂupnde o - EC is an indicator of salinization, hence the other macros. If
Although Electrical Conductivity is generally used as an indicator for groundwater . . : . o .
; . ) o they rise so will EC. Nitrate is an indicator of agricultural,
Table 3.4to |quality, however, to provide a much more comprehensive characterisation of - ; ;
b ; . sanitation, vegetation removal and other land use issues. F
24. (3.6 groundwater quality in a study area we normally consider more water quality S Nzama ; . T . . .
. e is geological. The use of field indicators is a rapid screening
Pg 3-3 parameters in addition to EC such as Mg, SO4, Cl, Na, Ca, etc. Why only three water . L
. ) AT ’ ; - tool of potential problems which if suspected can be
quality parameters (Electrical Conductivity; Nitrate; Fluoride) were considered? Are
. . ; analysed for.
they probably the problematic groundwater quality parameters in the study area?
Table 2.5 Propose adding an appendix that shows the limits for the variables for the M Singh The limits are Table 2.2 of the groundwater report and the
25. - M Maluleke .
Pg 2-10 groundwater quality classes 0 — 4 for ease of reference. P Pillay RQO report need not repeat the main Groundwater report.
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No. Section Comment From Addressed?
How accurate is the information that has been collected with respect to groundwater |M Singh It has been repeatedly stated that use is N.OT based only
. S on WARMS but warms plus all the population not on
26. |General usage? Especially when the PSP had to engage municipalities for use that has not |M Maluleke
. . . WARMS. Everyone on stats SA has been allocated a
been registered with WARMS. P Pillay
water use. See groundwater report.
If reporting on actual use, as well as lawful use (whether
used all the time or not) does not become a permanent
. function then water resources cannot be managed. Actual
. . _ . M Singh L
Monitoring and reporting of actual use is important and needs to be raised as an use relates to monitoring, lawful use relates to further
27. |General . 4 . . M Maluleke A )
issue of concern — perhaps this can be addressed in the Implementation Plan. . allocation. If a lawful use exists, used or not, that water
P Pillay . o
cannot be allocated. The importance of obtaining data on
use is highlighted in every report where such data is
required. It is something that must be implemented.
RQO for groundwater abstraction (Table 3.8, Table 3.16, Table 3.24, Table 3.32,
Table 3.47 and is applicable to all other tables referring to the groundwater
abstraction RQOs for the different catchments): All existing users to comply with
existing allocation schedules, including GA* and Schedule 1, and individual M Singh The data was made available at the beginnina of the stud
28. |Chapter 3 licence conditions). Allocations for new users is to remain within the allocable |M Maluleke | 2022 9 9 y
groundwater volume. - When was the WARMS data accessed to record the P Pillay '
existing user information as licence assessors need to be aware of this date to
ensure that any allocations to new users post this date remain within the allocable
groundwater volume as defined under the Numerical Groundwater RQO.
Please confirm that the allocable groundwater RQO is for any new allocations and
that the existing uses (e.g. licences, GAs, Schedule 1) and that set aside for the
Reserve do not need to be deducted from this figure as they have already been M Singh Yes. Allocable groundwater is explained as the amount of
29. |General addressed. M Maluleke |water still available after accounting for existing use
“Suggest that this definition of “Allocable groundwater” is put into a text box so that it |P Pillay (registered and non-registered), as well as the Reserve
stands out for the reader and can be fully understood. Whilst it is available in the text,
it tends to get lost.
The frequency of monitoring depends on usage. Larger
Groundwater narrative RQO for water quality (Table 3.8, Table 3.16, Table 3.24, water boards may do it daily or more frequently, while
Table 3.32, Table 3.47 and is applicable to all tables for the water quality narrative private boreholes, such as schedule 1may do it quarterly or
RQO for the different catchments): Where the PSP refer to “.... water quality needs |M Singh not at all and need not report. It can only be a
30. |Chapter 3 to be tested for domestic boreholes”. Wherever boreholes are being used for M Maluleke |recommendation hence cannot be a blanket RQO. lItis a
domestic use there needs to be regular reporting on water quality. This is the P Pillay management decision but given the low level of use,
responsibility of the Water Service Authority, and a frequency of monitoring needs to quarterly or semi-annual would be sufficient. In
be determined. implementing the monitoring, a frequency can be
recommended based on level of use in each scheme.
Groundwater narrative RQO for baseflow (Table 3.16, Table 3.24, Table 3.32, Table A Iow_yleldlng borehole may ha\_/e drawdown_ of .100 m while
; - . pumping and not stress the aquifer. A high yielding
3.47 and is applicable to all tables for the groundwater narrative for baseflow for the .
; o o M Singh borehole may have a drawdown of 2 m and abstract more
different catchments) — States that “due to the low groundwater use, monitoring ;
31. [Chapter3 . S . - . . M Maluleke |[than recharge, hence no blanket value can be applicable,
not a high priority for RQO compliance purposes until numerical RQO is . o A -
” . . P Pillay which is why water level guidelines are borehole or wellfield
reached.” But the same was not mentioned for the water level even at wellfields. e .
) ; . L N . specific and do not say much about an entire groundwater
What is the associated trigger value to initiate groundwater monitoring prior to the ) .
unit which may be several quaternary catchments.
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No. Section Comment From Addressed?
numerical RQO being reached? There needs to be a trigger level set to initiative the Overabstraction may be local, while the rest of a catchment
monitoring. Please advise. is not stressed. Hence levels are a local management tool
which may not apply to a catchment as a whole. Use
relative to aquifer recharge is a much more valuable trigger,
over a larger spatial scale. When the stress index
approaches 0.6 over a catchment, monitoring becomes
increasingly important. Triggers for individual wellfields
cannot be set at catchment RQO level as it requires data
on every borehole and test pumping data for each site.
Groundwater RQOs for water levels (Table 3.16, Table 3.24, Table 3.32, Table 3.47
and is applicable to all tables for the groundwater narrative for water level for the
different catchments): Due to the low groundwater use and low aquifer contribution to
baseflow, monitoring not a high priority for RQO compliance purposes. Local
monitoring of wellfields and background monitoring is necessary. It is recommended
that we rephrase the word necessary (and add “monitoring a high priority where M Singh
RQOs numerical value is exceeded”) where the RQOs numerical value is somehow 9
32. |Chapter 3 ; ) . - M Maluleke |Change was made.
exceeded either through allocation or actual abstraction. This will ensure the P Pilla
loophole of future changes related to drought and climate change are addressed in y
advance. We will need an expert review of this especially if it has any implication to
the licenses that have already been issued to avoid hon-compliance to RQOs by
default. Or make it impossible to monitor these RQOs. Also, to ensure consistency
with the approach used in other catchments in KZN (uThukela and Mvoti). In case
the matter creates a loophole legally.
Lake Sibaya: Reducing afforestation by 50% and stopping the lake abstraction
and transferring the water use to groundwater would keep water levels within
0.4 m of natural conditions and drop levels to 15.5 mamsl during the present
drought. The removal of all afforestation and direct lake abstraction is
required to maintain water Ievels_at 16 mamsl. The pr_eferred scenario is | am in agreement that the stated RQO of 16 mamsl is
therefore to reduce lake abstraction as much as possible and transfer the . A .
hapter 3 water use to groundwater. M Singh unrealistic given existing land use. However, the_
33. ¢ . o L - M Maluleke |consensus reached was that the ecological requirements
Pg 3-43 What is the viability of achieving the RQO for lake level as any natural dry condition P Pilla di .
; : . . y ictate the RQO and to meet such an RQO drastic land use
would drop this below the desired 16 mamsl|? The impacts of climate change and El change is required
Nino must be taken into account. The RQO must have flexibility to accommodate ’
anticipated naturally drier conditions. A 50% reduction in and even no forestry is not
practical or realistic. Users who are abstracting from the lake will need to be notified
that such use will be phased out and there should be a transition period to facilitate
the move towards direct groundwater use.
Chapter 3 No demanq s_hould be_ allowed, und_er_ any circumstances, to drayv water from a |[M Singh _ _
34. Pg 3-44 lake when it is below its Drought Minimum Level (DML). Please include the M Maluleke |lt is the column titled lake level.
established DML for the lake systems? P Pillay
Table 3.49 Groundwater narrative for surface inflow: Please include the value of the Drought M Singh The minimum drought level is given in the column lake
35. L M Maluleke
Pg 3-44 Minimum Level (DML) . level.
P Pillay
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The fact that the consensus reached based on ecology is a
minimum level of 16 mamsl, which, based on historic
Lake Sibaya — under the Abstraction Numerical RQO it says “No afforestation...” rainfall from 1920, means no afforestation can take place.
Please unpack what this means? Does it removal of all forestry or no further . This was raised as being unrealistic and that gazetting such
. . M Singh X : o ,
Table 3.49 forestry. Is there a certain distance from the lake where forestry can be permitted a level would result in all such licenses being ‘unlawful’, and
36. . : ST . M Maluleke L
Pg 3-44 without an impact to the lake? No forestry in this catchment may again not be P Pilla: that a minimum level of 15.5 could accommodate
practical or realistic unless DWS gazettes this as being the case. DWS Head Office y afforestation if direct abstraction was stopped and
to advise further. transferred to groundwater. But the consensus was to go
with 16 mamsl. However, what the ecology dictates took
preference
Table 3.49 (Page 3-44): For all the lakes — where the Abstraction Numerical RQO M Singh
Table 3.49 . . ; . ; L . S -
37. Pg 3-44 refers to Total Allocations — This would imply the inclusion of existing allocations and |M Maluleke |Yes, total allocation implies existing use.
9 uses, reserve requirements and future use/allocations Please advise further. P Pillay
A sound groundwater operation and management plan is needed. Will this be M Singh This is part of how to implement an RQO, not an RQO
38. |General : . . M Maluleke |.
included as part of the implementation plan. . itself.
P Pillay
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APPENDIX B

Table B1: Regional and Resource Unit specific Resource Quality Objectives for GROUNDWATER in priority Groundwater Resource Units in the Usutu to
Mhlathuze catchments (W1 - 5, and 7) catchments

Groundwater SEETE Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 1.44 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W11A a declining trend for over 5 years.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 87% of
declining trend.
Wi11-1 boreholes.
All existing users to comply with existing
Wil | allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . ; 3
conditions. Allocations for new users is groundwater is 0.43 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Baseflow Drv season flows Dry season flow in July shall not exhibit
W11B y a declining trend for over 5 years.
Local monitoring of wellfields and . -
g. ) Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o - years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.%in 17% of
declining trend.
boreholes.
All existing users to comply with existing
. . . allocation schedules, including GA and The remaining Allocable
W11-2 w1icC uantit Abstraction Water Allocations L . ;
Q y Schedule 1, and individual licence groundwater is 0.91 Mm?¥a.
conditions. Allocations for new users is
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
to remain within the allocable
groundwater volume.
Dry season flow in July shall not exhibit
Baseflow Dry season flows y L y
a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 60% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 1.88 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
W12-1 WI2A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W1R001 shall
9 years. not be less than 1.9 Mm*month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
W12-a | Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.49 Mm?/a.
to remain within the allocable
groundwater volume.
Ww12-2 Ww12B uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . Y
Baseflow Dry season flows . hydrological station W1R001 shall
a declining trend for over 5 years. 3
not be less than 1.9 Mm®/month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 81% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 4.82 Mm?®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © ) July &
W12-b " Wi12-1 Wi12e Baseflow Dry season flows a declining trend for over 5 vears hydrological station W1HO0O05 shall
g years. not be less than 0.01 Mm*/month.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y ’
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 92% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 3.11 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W12-c 11} WwW12-3 W12D a declining trend for over 5 years.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 67% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
W12-b, . . . Schedule 1, and individual licence The remaining Allocable
1, Ww12-4 W12E uantit; Abstraction Water Allocations " . . )
W12-c Q y conditions. Allocations for new users is groundwater is 1.64 Mm®/a.
to remain within the allocable
groundwater volume.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
Dry season flow in July shall not exhibit
Baseflow Dry season flows y L y
a declining trend for over 5 years.
Local monitoring of wellfields and . -
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 37% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . ;
conditions. Allocations for new users is groundwater is 19.25 Mm?®/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
W12:5 WIL2F Baseflow Dry season flows a declining trend for over 5 vears hydrological station W1HO032 shall
9 years. not be less than 0.02 Mm3month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I o years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 89% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 2.93 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
Ww12-3 W12G a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 28% of
declining trend.
boreholes.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
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Unit
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 2.67 Mm?®/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
Ww12-4 W12H a declining trend for over 5 years.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be L .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y ’
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 69% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 19.22 Mm?®/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
W12-d, Baseflow Dry season flows )
Wiz-e 11} W12-5 W12J a declining trend for over 5 years.
Local monitoring of wellfields and . -
o Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations i . . ) 3
conditions. Allocations for new users is groundwater is 1.26 Mm?®/a.
W13 | W13-1 W13A Quantity to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a geclinin trend for 0\)//er 5 vears hydrological station W1H004 shall
9 years. not be less than 0.01 Mm®month.
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IUA Class Resource y Component Indicator Narrative Numeric
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Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 79% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . ;
conditions. Allocations for new users is groundwater is 0.40 Mm?¥a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W13B a declining trend for over 5 years.
Local monitoring of wellfields and . -
g. . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 81% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 2.64 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W21-1 W21A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2HO030 shall
Wol ' 9 years. not be less than 0.02 Mm*/month.
Local monitoring of wellfields and . .
- Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 87% of
declining trend.
boreholes.
. . . All existing users to comply with existing | The remaining Allocable
Ww21-2 Ww21B uantit Abstraction Water Allocations
Q y allocation schedules, including GA and groundwater is 4.34 Mm®/a.
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Groundwater Quaternar Sub
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Schedule 1, and individual licence
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W2H009 shall
9 y ’ not be less than 0.02 Mm®month.
Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends y ’
. . Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1. in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 2.47 Mm?®/a
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W21e Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2HO005 shall
9 years. not be less than 0.5 Mm*month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 67% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations i . . ) 3
conditions. Allocations for new users is groundwater is 3.04 Mm?®/a.
Ww21D Quantity to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a geclinin trend for 0\)//er 5 vears hydrological station W2H005 shall
9 y ' not be less than 0.5 Mm*/month.
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Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 90% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 2.1 Mm®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © . July
W21E Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2H005 shall
9 y ' not be less than 0.5 Mm®month,
Local monitoring of wellfields and . -
g. . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years,
exhibit long term declining trends,
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 83% of
declining trend,
boreholes,
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.26 Mm?/a,
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W21F Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2HO005 shall
9 years. not be less than 0.5 Mm®/month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
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IUA Class Resource y Component Indicator Narrative Numeric
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Unit
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 2.52 Mm?®/a.
to remain within the allocable
groundwater volume.
uantit; Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W21G Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2H005 shall
g years. not be less than 0.5 Mm%/month.
Local monitoring of wellfields and . .
o Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. . Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1. in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
W21-3 Abstraction Water Allocations I, . . 9 3
conditions. Allocations for new users is groundwater is 2.48 Mm?/a.
to remain within the allocable
groundwater volume.
uantit ) . Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W21H Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2HO005 shall
9 y ' not be less than 0.5 Mm*month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quiality Water Quality Water quality analysis - of Water Quality Class I.* in 85% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . . Schedule 1, and individual licence The remaining Allocable
W21J Quantity Abstraction Water Allocations " . . g 3
conditions. Allocations for new users is groundwater is 3.95 Mm?®/a.
to remain within the allocable
groundwater volume.
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. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W2HO005 shall
9 years. not be less than 0.5 Mm3/month.
Local monitoring of wellfields and . .
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 71% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 6.19 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W21K a declining trend for over 5 years.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 55% of
declining trend.
boreholes
wW21-4 — - —
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 5.22 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows .
W23 | W21L a declining trend for over 5 years.
Local monitoring of wellfields and . .
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 17% of
declining trend.
boreholes.
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All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 3.34 Mm?®/a.
to remain within the allocable
groundwater volume.
uantit; Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W22A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2H028 shall
g years. not be less than 0.03 Mm*/month.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. . . . Water quality should not exhibit a
li Water li Water lity analysi
Quality ater Quality ater quality analysis declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 3.58 Mm?/a.
to remain within the allocable
w22 Il w22-1
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W22B Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2HO006 shall
9 y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 50% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations i . . ) 3
conditions. Allocations for new users is groundwater is 2.16 Mm?®/a.
w22C Quantity to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a geclinin trend for 0\)//er 5 vears hydrological station W2H006 shall
9 y ' not be less than 0.67 Mm®month.
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Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Qualit Water quality analysis
Q y Q y 4 y y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 1.73 Mm°/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in Jul
Quantity Dry season flow in July shall not exhibit y seasp © ) July at
W22D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2H006 shall
g years. not be less than 0.67 Mm*/month.
Local monitoring of wellfields and . -
g. . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 6.37 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W22-2 W22E Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2HO006 shall
9 years. not be less than 0.67 Mm®month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
. . . All existing users to comply with existing | The remaining Allocable
Ww22-3 W22F uantit Abstraction Water Allocations
Q y allocation schedules, including GA and groundwater is 3.17 Mm®/a.
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Schedule 1, and individual licence
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W2H006 shall
9 y ’ not be less than 0.67 Mm®month.
Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends years.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 67% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 2.01 Mm®/a
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W22-4 W22G Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2HO006 shall
9 y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 67% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations i . . ) 3
W22 conditions. Allocations for new users is groundwater is 1.54 Mm?®/a.
W23’ I, W22-3 W22H Quantity to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a geclinin trend for 0\)//er 5 vears hydrological station W2H006 shall
9 years. not be less than 0.67 Mm®month
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 75% of
declining trend
boreholes
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 5.06 Mm?/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © ) July &
w223 Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2H006 shall
g years. not be less than 0.67 Mm*¥/month.
Local monitoring of wellfields and . -
g. . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 67% of
declining trend.
W22-4 boreholes.
W23 | All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 2.89 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W22K a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 62% of
declining trend.
boreholes.
. . . All existing users to comply with existing | The remaining Allocable
W22-5 W22L uantit; Abstraction Water Allocations ) . . )
Q y allocation schedules, including GA and groundwater is 2.72 Mm®/a.
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IUA

Class

Groundwater
Resource
Unit

Quaternary
Catchment

Component

Sub-
component

Indicator

Narrative

Numeric

Schedule 1, and individual licence
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.

Baseflow

Dry season flows

Dry season flow in July shall not exhibit
a declining trend for over 5 years.

Water level

Borehole water levels

Local monitoring of wellfields and
background monitoring should be
implemented. Water levels should not
exhibit long term declining trends.

Static water levels should not exhibit
a declining trend in July for over 5
years.

Quality

Water Quality

Water quality analysis

Water quality should not exhibit a
declining trend.

Ww23-1

W23A

Quantity

Abstraction

Water Allocations

All existing users to comply with existing
allocation schedules, including GA and
Schedule 1, and individual licence
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.

The remaining Allocable
groundwater is 6.84 Mm®/a.

Baseflow

Dry season flows

Dry season flow in July shall not exhibit
a declining trend for over 5 years.

Water level

Borehole water levels

Local monitoring of wellfields and
background monitoring should be
implemented. Water levels should not
exhibit long term declining trends.

Static water levels should not exhibit
a declining trend in July for over 5
years.

Quiality

Water Quality

Water quality analysis

Water quality should not exhibit a
declining trend.

Water quality to stay within the limits
of Water Quality Class 1. in 18% of
boreholes.

W23B

Quantity

Abstraction

Water Allocations

All existing users to comply with existing
allocation schedules, including GA and
Schedule 1, and individual licence
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.

The remaining Allocable
groundwater is 3.09 Mm®/a.

Baseflow

Dry season flows

Dry season flow in July shall not exhibit
a declining trend for over 5 years

Water level

Borehole water levels

Local monitoring of wellfields and
background monitoring should be
implemented. Water levels should not
exhibit long term declining trends.

Static water levels should not exhibit
a declining trend in July for over 5
years.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 31% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 39.36 Mm®/a.
to remain within the allocable
Quantit groundwater volume.
y Baseflow Drv season flows Dry season flow in July shall not exhibit
Ww23C y a declining trend for over 5 years.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y ’
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 67% of
declining trend.
boreholes.
W23-2 All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 27.42 Mm?®/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W23D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W2H032 shall
9 y ' not be less than 2.05 Mm3®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 85% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . . Schedule 1, and individual licence The remaining Allocable
W31-a | W31-1 W31A Quantity Abstraction Water Allocations " . . g 3
conditions. Allocations for new users is groundwater is 2.72 Mm?®/a.
to remain within the allocable
groundwater volume.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W3HO008 shall
9 y ' not be less than 0.06 Mm®month.
Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 87% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ;
conditions. Allocations for new users is groundwater is 2.45 Mm?¥a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
W31B Baseflow Dry season flows a declining trend for over 5 vears hydrological station W3HO008 shall
9 years. not be less than 0.06 Mm3month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.69 Mm?/a.
to remain within the allocable
groundwater volume.
w31C uantit Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
Baseflow Dry season flows a declining trend for over 5 vears hydrological station W3HO008 shall
9 years. not be less than 0.06 Mm®month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. . . . Water quality should not exhibit a
ualit Water Qualit Water quality analysis
Q y Q y 4 y y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. ) Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . ) 3
conditions. Allocations for new users is groundwater is 1.51 Mm?®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © ) July &
W31D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W3H008 shall
d 4 ' not be less than 0.06 Mm*/month
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations - . . ; 3
conditions. Allocations for new users is groundwater is 0.91 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W31E Baseflow Dry season flows a declining trend for over 5 vears hydrological station W3HO008 shall
9 y ' not be less than 0.06 Mm®month.
Local monitoring of wellfields and ) -
g‘ . Static water levels should not exhibit
background monitoring should be - .
W31-2 Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 40% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
Schedule 1, and individual licence The remaining Allocable
W31F Quantity Abstraction Water Allocations " . . g
conditions. Allocations for new users is groundwater is 2.31 Mm3/a.
to remain within the allocable
groundwater volume.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W3H008 shall
9 years. not be less than 0.06 Mm*/month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 33% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 1.71 Mm°®/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
W31-a, Q y Dry season flow in July shall not exhibit & : . y
W31-b | W31G Baseflow Dry season flows a declining trend for over 5 vears hydrological station W3HO008 shall
9 years. not be less than 0.06 Mm3month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis o
Quality Quality quaily y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 2.07 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows .
W31-b Il W31-3 W31H a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 44% of
declining trend
boreholes.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 8.26 Mm?®/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
Ww31-4 W31J a declining trend for over 5 years.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be L .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y ’
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 20% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ;
conditions. Allocations for new users is groundwater is 4.75 Mm3/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W31-3 W31K a declining trend for over 5 years.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 31% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations i . . ) 3
. conditions. Allocations for new users is groundwater is 5.23 Mm?®/a.
Ww31-4 W31L Quantity P
to remain within the allocable
groundwater volume.
Dry season flow in July shall not exhibit
Baseflow Dry season flows y . y
a declining trend for over 5 years.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 72% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . ;
conditions. Allocations for new users is groundwater is 26.68 Mm?®/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W32A a declining trend for over 5 years.
Local monitoring of wellfields and . -
g. . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o o years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 67% of
declining trend.
boreholes.
Wa32-1 — - —
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 85.02 Mm®/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W32B a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 67% of
declining trend.
boreholes.
All existing users to comply with existing -
. . . . . . The remaining Allocable
W32-b Il W32-2 w32C Quantity Abstraction Water Allocations allocation schedules, including GA and g 3
Lo . groundwater is 15.66 Mm®/a.
Schedule 1, and individual licence
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.
Dry season flow in July shall not exhibit
Baseflow Dry season flows y L y
a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 25% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 2.37 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
W32D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W3HRO001 shall
9 years. not be less than 0.01 Mm*/month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
W32-a | W32-3 . . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 76% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations i . . ) 3
conditions. Allocations for new users is groundwater is 4.19 Mm?®/a.
to remain within the allocable
. groundwater volume.
W32E Quantity -
Dry season flow in July shall not exhibit Dry season flow in July at
Baseflow Dry season flows a geclinin trend for 0\)//er 5 vears hydrological station W3HRO0O01 shall
9 years. not be less than 0.01 Mm®month.
. ) Static water levels should not exhibit
Local monitoring of wellfields and . .
Water level Borehole water levels o a declining trend in July for over 5
background monitoring should be
years.
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
implemented. Water levels should not
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 66% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . . 3
conditions. Allocations for new users is groundwater is 4.32 Mm°/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
St- I1toll Baseflow Dry season flows L
. W32F a declining trend for over 5 years.
Lucia tol — -
Local monitoring of wellfields and . -
o Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o o years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 40% of
declining trend.
boreholes.
W32-2 — - —
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 17.65 Mm?®/a.
to remain within the allocable
Quantit groundwater volume.
y Baseflow Drv season flows Dry season flow in July shall not exhibit
W32-b Il W32G y a declining trend for over 5 years.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 42% of
declining trend.
boreholes.
All existing users to comply with existing
. I1to 1l . . . allocation schedules, including GA and The remaining Allocable
St-Lucia W32-1 W32H uantit Abstraction Water Allocations
tol Q y Schedule 1, and individual licence groundwater is 132.78 Mm?¥a.
conditions. Allocations for new users is
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
to remain within the allocable
groundwater volume.
Dry season flow in July shall not exhibit
Baseflow Dry season flows y L y
a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 82% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 1.18 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
Wa1-1 WALA Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H004 shall
9 years. not be less than 0.59 Mm3®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
w41 | Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.72 Mm?/a.
to remain within the allocable
groundwater volume.
W41-2 W41B uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H004 shall
9 years. not be less than 0.59 Mm®month
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
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Usutu to Mhlathuze Catchment Classification and RQOs

Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 1.19 Mm?®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © ) July &
Wa1C Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H004 shall
g years. not be less than 0.59 Mm*/month.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends y '
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 75% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.19 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W41D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H004 shall
9 y ' not be less than 0.59 Mm®month
Local monitoring of wellfields and . -
W41-3 g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend
boreholes.
All existing users to comply with existing
. . . allocation schedules, including GA and The remaining Allocable
WAlE uantit; Abstraction Water Allocations Lo . )
Q y Schedule 1, and individual licence groundwater is 1.43 Mm®/a.
conditions. Allocations for new users is
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Usutu to Mhlathuze Catchment Classification and RQOs

Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W4H003 shall
9 years. not be less than 0.67 Mm*/month
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 75% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 1.61 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v ; . y
WA41F Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4HO003 shall
9 years. not be less than 0.67 Mm3month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis o
Quality Quality quaity y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 0.46 Mm?/a.
to remain within the allocable
groundwater volume.
W42-3 W41G uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H003 shall
9 years. not be less than 0.67 Mm*/month
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years..
exhibit long term declining trends.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. . . . Water quality should not exhibit a
ualit Water Qualit Water quality analysis
Q y Q y 4 y y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. ) Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations N . . ) 3
conditions. Allocations for new users is groundwater is 3.00 Mm®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © ) July &
WA2A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H003 shall
d y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
W42-a Il W42-1 Abstraction Water Allocations - . . g
conditions. Allocations for new users is groundwater is 2.70 Mm3/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W42B Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4HO003 shall
9 y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and ) -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. L years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . ) Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 85% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
Schedule 1, and individual licence The remaining Allocable
w42C Quantity Abstraction Water Allocations " . . g 3
conditions. Allocations for new users is groundwater is 2.67 Mm?®/a.
to remain within the allocable
groundwater volume.
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Usutu to Mhlathuze Catchment Classification and RQOs

Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W4HO003 shall
9 years. not be less than 0.67 Mm®month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1. in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ;
conditions. Allocations for new users is groundwater is 2.87 Mm?¥a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
W42D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4HO003 shall
9 years. not be less than 0.67 Mm*month.
Local monitoring of wellfields and . -
o Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
W42-2 Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 90% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.32 Mm?/a.
to remain within the allocable
groundwater volume.
WA42E uantit Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H003 shall
9 years. not be less than 0.67 Mm®month.
Local monitoring of wellfields and
g' . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 75% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 1.69 Mm?®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © ) July &
WA2F Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H003 shall
g years. not be less than 0.67 Mm*/month.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 67% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.24 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
WA42G Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4HO003 shall
9 y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and . -
W42-3 g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
. . . allocation schedules, including GA and The remaining Allocable
W42-b | W42H uantit; Abstraction Water Allocations
Q y Schedule 1, and individual licence groundwater is 1.34 Mm®/a.
conditions. Allocations for new users is
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W4H003 shall
9 y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
li Water li Water lity analysi
Quiality ater Quality ater quality analysis declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 1.18 Mm?/a.
to remain within the allocable
groundwater volume.
Quantity . - Dry season flow in July at
Dry season flow in July shall not exhibit . .
W42J Baseflow Dry season flows a ci/eclinin trend for O\B/Ier 5 vears hydrological station W4HO003 shall
9 y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and . -
o Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis o
Quality Quality quailty y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 2.11 Mm?/a.
to remain within the allocable
groundwater volume.
W42K uantit; . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H003 shall
9 y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q v of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 1.05 Mm?®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © ) July &
WAL Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H003 shall
g years. not be less than 0.67 Mm*/month.
Local monitoring of wellfields and . .
g' . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y ’
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 75% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.46 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . . Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
Wa4ZM Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4HO003 shall
9 y ' not be less than 0.67 Mm®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining.g trend in July for over 5
implemented. Water levels should not
. . years
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 20% of
declining trend.
boreholes.
All existing users to comply with existing
. . . allocation schedules, including GA and The remaining Allocable
w45 ] W45-1 WA43F uantit; Abstraction Water Allocations Lo . )
Q y Schedule 1, and individual licence groundwater is 6.51 Mm®/a.
conditions. Allocations for new users is
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
to remain within the allocable
groundwater volume.
Dry season flow in July shall not exhibit
Baseflow Dry season flows y L y
a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 27% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 1.99 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
WA4A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4HO006 shall
9 years. not be less than 3.0 Mm3/month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
w44 11} W44-1 Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 67% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 4.43 Mm?/a.
to remain within the allocable
groundwater volume.
W44B uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4HO006 shall
9 years. not be less than 3.0 Mm*/month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years
exhibit long term declining trends.
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 83% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 1.80 Mm?®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in Jul
Quantity Dry season flow in July shall not exhibit y seasp © ) July at
Wa4C Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4H006 shall
g years. not be less than 3.0 Mm3/month.
Local monitoring of wellfields and . .
o Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 2.80 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W44D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W4R001 shall
9 y ' not be less than 0.5 Mm*/month.
Local monitoring of wellfields and . -
W44-2 g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 50% of
declining trend.
boreholes.
All existing users to comply with existing
. . . allocation schedules, including GA and The remaining Allocable
WA44E uantit; Abstraction Water Allocations
Q y Schedule 1, and individual licence groundwater is 1.95 Mm®/a.
conditions. Allocations for new users is
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Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W4R001 shall
9 y ' not be less than 0.5 Mm*/month.
Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 13% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 1.07 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
WA45A a declining trend for over 5 years.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
W45 11} W45-1 Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 48% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ;
conditions. Allocations for new users is groundwater is 3.67 Mm3/a.
to remain within the allocable
W45B Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows .
a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
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IUA Class Resource y Component Indicator Narrative Numeric
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Unit
. . Water quality to stay within the limits
. . . ) Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1.1 in 33% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. ) Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations N . . ) 3
conditions. Allocations for new users is groundwater is 2.40 Mm?®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © ) July &
W51A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5H022 shall
d y ' not be less than 0.78 Mm®month.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
W51-a Il W51-1 — - —
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations - . . ; 3
conditions. Allocations for new users is groundwater is 1.13 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W51B Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5H022 shall
9 y ' not be less than 0.78 Mm3®month.
Local monitoring of wellfields and ) -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends.
. . Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
. . . allocation schedules, including GA and The remaining Allocable
W52 Il W51-2 W51C uantit; Abstraction Water Allocations
Q y Schedule 1, and individual licence groundwater is 1.24 Mm®/a.
conditions. Allocations for new users is
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W5H022 shall
9 years. not be less than 0.78 Mm3/month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1. in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 1.11 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
W51D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5H022 shall
9 years. not be less than 0.78 Mm*/month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
ualit . - Water quality to stay within the limits
Quality . . . Water quality should not exhibit a quality . y 1
Water Quality Water quality analysis o of Water Quality Class I.* in 85% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations i . . ) 3
conditions. Allocations for new users is groundwater is 2.32 Mm?®/a.
to remain within the allocable
W51-3 WELE Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows .
a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends
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. Catchment component
Unit
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 4.06 Mm®/a.
to remain within the allocable
Quantit groundwater volume.
y Baseflow Drv season flows Dry season flow in July shall not exhibit
W51F y a declining trend for over 5 years.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y ’
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 0.96 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W52-1 W52A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5HO005 shall
9 years. not be less than 0.05 Mm®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . . Schedule 1, and individual licence The remaining Allocable
W52-2 W52B Quantity Abstraction Water Allocations " . . g 3
conditions. Allocations for new users is groundwater is 1.03 Mm?®/a.
to remain within the allocable
groundwater volume.
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W5HO005 shall
9 years. not be less than 0.05 Mm®month.
Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1. in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 0.64 Mm?/a.
to remain within the allocable
groundwater volume.
Quantity . - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Ww52C Baseflow Dry season flows a ci/eclinin trend for O\B/Ier 5 vears hydrological station W5HO005 shall
9 y ' not be less than 0.05 Mm®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis o
Quality Quality quailty y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.00 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
W52 Il W52D Baseflow Dry season flows .
a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis
Q y Quality a9 y y declining trend.
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All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 2.33 Mm?®/a.
to remain within the allocable
groundwater volume.
uantit; Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
WS3A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5R003 shall
g years. not be less than 0.05 Mm*/month.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y
. . Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1. in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
W51-b I W53-1 Abstraction Water Allocations I, . . 9 3
conditions. Allocations for new users is groundwater is 1.28 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W53B Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5R001 shall
9 years. not be less than 0.05 Mm®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quiality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
Schedule 1, and individual licence The remaining Allocable
W53C Quantity Abstraction Water Allocations " . . g 3
conditions. Allocations for new users is groundwater is 1.41 Mm?®/a.
to remain within the allocable
groundwater volume.
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. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a (;/eclinin trend for 0\)//er 5 vears hydrological station W5H026 shall
9 y ' not be less than 0.11 Mm®month.
Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 71% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 1.56 Mm?/a.
to remain within the allocable
groundwater volume.
Quantity . - Dry season flow in July at
Dry season flow in July shall not exhibit . .
W53D Baseflow Dry season flows a ci/eclinin trend for 0\¥er 5 vears hydrological station W5HO026 shall
9 y ' not be less than 0.11 Mm3month.
Local monitoring of wellfields and . -
o Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis o
Quality Quality quailty y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 2.89 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows .
W52 Il W53E a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
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Groundwater Quaternar Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
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All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 3.70 Mm®/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
W53-2 W53F Baseflow Dry season flows L
a declining trend for over 5 years.
Local monitoring of wellfields and . .
g. ) Static water levels should not exhibit
background monitoring should be L .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y '
. . . . Water quality should not exhibit a
li Water li Water lity analysi
Quality ater Quality ater quality analysis declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 2.51 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W54A Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5R002 shall
9 y ' not be less than 0.01 Mm®month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
W51-b Il W54-1 . . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis o
Quality Quality quailty y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations i . . ) 3
conditions. Allocations for new users is groundwater is 2.80 Mm?®/a.
W54B Quantity to remain within the allocable
groundwater volume.
. - Dry season flow in July at
Dry season flow in July shall not exhibit . .
Baseflow Dry season flows a geclinin trend for 0\)//er 5 vears hydrological station W5R002 shall
9 years. not be less than 0.01 Mm®month.
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Local monitoring of wellfields and
g. ) Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Qualit Water quality analysis
Q y Q y 4 y y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 1.18 Mm°/a.
to remain within the allocable
groundwater volume.
Quantity . -~ Dry season flow in July at
Dry season flow in July shall not exhibit ; .
W54C Baseflow Dry season flows a gleclinin trend for 0\>//er 5 vears hydrological station W5H008 shall
g years. not be less than 0.01 Mm*/month.
Local monitoring of wellfields and . -
g. . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis o
Quality Quality quailty y declining trend.
W54-2 — - —
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 1.69 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
W54D Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5HO025 shall
9 years. not be less than 0.08 Mm®month.
W52 Il Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Quali Water quality analysis
Q y Quality a9 y y declining trend.
All existing users to comply with existing
. . . allocation schedules, including GA and The remaining Allocable
W54-3 W54E uantit; Abstraction Water Allocations
Q y Schedule 1, and individual licence groundwater is 2.39 Mm®/a.
conditions. Allocations for new users is
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to remain within the allocable
groundwater volume.
Dry season flow in July shall not exhibit
Baseflow Dry season flows y L y
a declining trend for over 5 years.
Local monitoring of wellfields and . .
o Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class 1. in 100% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations I, . . . 3
conditions. Allocations for new users is groundwater is 7.10 Mm?/a.
to remain within the allocable
groundwater volume.
uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit v . . y
WE5BA Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5HO011 shall
9 years. not be less than 0.1 Mm*month.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
W55 | W55-1 Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 90% of
declining trend.
boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ;
conditions. Allocations for new users is groundwater is 2.20 Mm3/a.
to remain within the allocable
groundwater volume.
W55B uantit . - Dry season flow in July at
Q y Dry season flow in July shall not exhibit y . . y
Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5HO011 shall
9 years. not be less than 0.1 Mm*/month.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
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. . . . Water quality should not exhibit a
ualit Water Qualit Water quality analysis
Q y Q y 4 y y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations " . . . 3
conditions. Allocations for new users is groundwater is 9.57 Mm?®/a.
to remain within the allocable
groundwater volume.
nti Dr n flow in July at
Quantity Dry season flow in July shall not exhibit y seasp © . July
W55C Baseflow Dry season flows a declining trend for over 5 vears hydrological station W5H024 shall
d 4 not be less than 1.6 Mm%/month.
Local monitoring of wellfields and . .
o Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not cars
exhibit long term declining trends. y ’
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a quality . y 1
Quality Water Quality Water quality analysis o of Water Quality Class I.* in 90% of
declining trend.
W55 | W55-2 boreholes.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 4.97 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W55D a declining trend for over 5 years.
Local monitoring of wellfields and . -
g‘ . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
I . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend
boreholes
All existing users to comply with existing
allocation schedules, including GA and
. . . Schedule 1, and individual licence The remaining Allocable
W55 | W55-3 W55E Quantity Abstraction Water Allocations " . . g 3
conditions. Allocations for new users is groundwater is 2.92 Mm?®/a.
to remain within the allocable
groundwater volume.
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Dry season flow in July shall not exhibit
Baseflow Dry season flows y L y
a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends.
. . . . Water quality should not exhibit a
ualit Water Qualit Water quality analysis
Q y Q y 4 y y declining trend.
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . ) . g 3
conditions. Allocations for new users is groundwater is 9.00 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W56A a declining trend for over 5 years.
Local monitoring of wellfields and . -
g. . Static water levels should not exhibit
background monitoring should be - .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
o . years.
exhibit long term declining trends.
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . )
Quality Water Quality Water quality analysis . ‘q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
W56-1 — - —
All existing users to comply with existing
allocation schedules, including GA and
. . Schedule 1, and individual licence The remaining Allocable
Abstraction Water Allocations . . . ; 3
conditions. Allocations for new users is groundwater is 6.85 Mm?/a.
to remain within the allocable
Quantit groundwater volume.
y Dry season flow in July shall not exhibit
Baseflow Dry season flows L
W56B a declining trend for over 5 years.
Local monitoring of wellfields and
g. . Static water levels should not exhibit
background monitoring should be . .
Water level Borehole water levels | . a declining trend in July for over 5
implemented. Water levels should not
. . years.
exhibit long term declining trends
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . .
Quality Water Quality Water quality analysis . .q y of Water Quality Class I.* in 100% of
declining trend.
boreholes.
. . . All existing users to comply with existing | The remaining Allocable
W57 | W56-2 W57J uantit Abstraction Water Allocations A . . ;
Q y allocation schedules, including GA and groundwater is 4.04 Mm?¥a.
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IUA

Class

Groundwater
Resource
Unit

Quaternary
Catchment

Component

Sub-
component

Indicator

Narrative

Numeric

Schedule 1, and individual licence
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.

Baseflow

Dry season flows

Dry season flow in July shall not exhibit
a declining trend for over 5 years.

Water level

Borehole water levels

Local monitoring of wellfields and
background monitoring should be
implemented. Water levels should not
exhibit long term declining trends.

Static water levels should not exhibit
a declining trend in July for over 5
years.

Quality

Water Quality

Water quality analysis

Water quality should not exhibit a
declining trend.

W56-3

W57K

Quantity

Abstraction

Water Allocations

All existing users to comply with existing
allocation schedules, including GA and
Schedule 1, and individual licence
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.

The remaining Allocable
groundwater is 1.03 Mm®/a.

Baseflow

Dry season flows

Dry season flow in July shall not exhibit
a declining trend for over 5 years.

Water level

Borehole water levels

Local monitoring of wellfields and
background monitoring should be
implemented. Water levels should not
exhibit long term declining trends.

Static water levels should not exhibit
a declining trend in July for over 5
years.

Quiality

Water Quality

Water quality analysis

Water quality should not exhibit a
declining trend.

Water quality to stay within the limits
of Water Quality Class 1. in 40% of
boreholes.

W70a

W70-1

W70A

Quantity

Abstraction

Water Allocations

All existing users to comply with existing
allocation schedules, including GA and
Schedule 1, and individual licence
conditions. Allocations for new users is
to remain within the allocable
groundwater volume.

The remaining Allocable
groundwater is 135.65 Mm?a.

Baseflow

Dry season flows

Dry season flow in July shall not exhibit
a declining trend for over 5 years.

Water level

Borehole water levels

Local monitoring of wellfields and
background monitoring should be
implemented. Water levels should not
exhibit long term declining trends.

Static water levels should not exhibit
a declining trend in July for over 5
years.
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boreholes.

Groundwater ST Sub
IUA Class Resource y Component Indicator Narrative Numeric
. Catchment component
Unit
. - Water quality to stay within the limits
. . . . Water quality should not exhibit a . ;
Quality Water Quality Water quality analysis 4 y of Water Quality Class I.* in 82% of

* General Authorization
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Table B2: DWS Guidelines for Domestic Water Quality

Classification

Analyses Unit Class 0 Class | Class I Class IlI Class IV
IDEAL GOOD MARGINAL POOR UNACCEPTABLE
pH 55-95 45-55 and 9.5- 10 4-4.5 and 10-10.5 3-4 and 10.5-11 <3o0r>11
Conductivity mS/m <70 70 - 150 150 - 270 270 - 450 > 450
TDS mg/l <450 450 - 1000 1000 - 2400 2400 - 3400 > 3400
Total Hardness CaCOs3 <200 200 - 300 300 - 600 > 600
Calcium mg/l <80 80 - 150 150 - 300 > 300
Copper mg/l <1 1-13 13-2 2-15 > 15
Iron mg/l <0.5 05-1 1-5 5-10 >10
Magnesium mg/l <70 70 - 100 100 - 200 200 - 400 > 400
Manganese mg/l <0.1 0.1-04 04-4 4-10 >10
Potassium mg/l <25 25-50 50 - 100 100 - 500 > 500
Sodium mg/l <100 100 - 200 200 - 400 400 - 1000 > 1000
Chloride mg/l <100 100 - 200 200 - 600 600 - 1200 > 1200
Fluoride mg/l <0.7 0.7-1 1-15 15-35 >3.5
Nitrate NOs - N mg/l <6 6-10 10-20 20-40 > 40
Nitrite NO2 - N mg/l <6 6-10 10-20 20-40 > 40
Orthophosphate (POsas P)  |mg/l <0.1 0.1-0.25 0.25-1 >1
Sulphate (SOa) mg/l <200 200 - 400 400 - 600 600 - 1000 > 1000
MPN E. coli /100ml 0 0-1 1-10 10 - 100 > 100
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