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EXECUTIVE SUMMARY

Chapter 3 of the NWA prescribes the protection of water resources through resource-directed
measures including the determination of the management classification, Resource Quality Objectives,
and the Reserve of significant water resources. These are measures which together are intended to
ensure the protection of the water resource whereas the Source Directed Control measures are
intended to regulate and control the impacts of land-based activities by ensuring pollution prevention
and remedying the effects of pollution on water resources. It is further required that the protection
of water resources is balanced with the use of water as a factor of production to enable socio-
economic growth and development.

The challenges affecting water quality in the Inkomati-Usuthu WMA have always been mainly due to
industrial and mining activities and the poor state of water services authorities’ sewage infrastructure.
Pollution of the resource is caused due to contamination of sewage (e.g., from overflows, spills and
leakages or by discharge of untreated/partially treated sewage into the resource); and decanting of
mining effluents or leachate into the water resources as well as solid waste especially nappies.

The microbial pollution remains a human health risk, especially to the vulnerable rural communities
that at times must use the river water for domestic, religious, cultural, and recreational purposes.
Deteriorating water quality on certain Ecological Water Requirements sites especially microbiological
quality has largely been attributed to inadequate compliance, monitoring and enforcement, weak co-
operative governance, absence of regulation and delays in the implementation of the waste discharge
charge.

The surface water quality in the Inkomati-Usuthu WMA complied with the Resource Quality Objectives
(RQOs), South African Target Water Quality Guideline limits (SATWQG) and International Water
Quality Guideline limits (IWQG) for most of the monitored points and this showed that the water
quality within the WMA is in a relatively fair to good state.
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National Water Act, Act 36 of 1998

Inkomati-Usuthu Catchment Management Agency.
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Republic of South Africa
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CHAPTER 1 INTRODUCTION AND BACKGROUND
1.1

Introduction

The Inkomati-Usuthu Catchment Management Agency (IUCMA) is the responsible authority within the
jurisdiction of the Inkomati-Usuthu Water Management Area (WMA). The WMA is in the eastern part
of the country and falls wholly within the Mpumalanga Provincial boundary as depicted in Figure 1
below as WMA three (3) of the nine (9) demarcated WMAs. The Inkomati-Usuthu WMA comprises of
four catchments namely Sabie Sand, Crocodile, Komati and Usuthu catchment and is also part of
international basins called the Incomati River Basin and Maputo River Basin. The water resources in
the area are strategically important for international obligations as well as inter-basin transfers for
power generation. As an authority, the IUCMA is responsible for managing, controlling, protecting,
and monitoring water resources in its area of responsibility.
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Figure 1: Map of South Africa indicating the nine WMA.
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1.2  Background

National Water Act, Act 36 of 1998 (NWA) of South Africa Chapter 14: Requires the Minister to
establish national monitoring systems for the collection of appropriate data and information that is
adequate and responsive to the present and future challenges of efficient management of the
country's water resources. The Inkomati-Usuthu Catchment Management Agency (IUCMA) conducts
regional water quality monitoring in the Inkomati-Usuthu WMA which feeds into the national
monitoring system. Water quality is vital as it determines fitness for uses and the protection of the
health and integrity of aquatic ecosystems and is described as chemical, physical, and biological
characteristics of water (DWS, 1996).

Surface water quality within Inkomati-Usuthu WMA is measured by means of physio-chemical,
microbiological and eutrophication monitoring programme(s) conducted monthly through grab
sampling and continuous monitoring technique(s). The samples are then submitted to a South African
National Accreditation System (SANAS) accredited laboratory for analysis. The variables of concern
differ from catchment to catchment and are based on the types of activities occurring within a specific
catchment. Eutrophication monitoring information is conducted only in major dams within the WMA.
Eutrophication is the process of excessive nutrient enrichment of waters that typically results in
problems associated with macrophyte, algal or cyanobacterial growth.

Water quality is linked with water quantity, instream and riparian habitat and aquatic biota integrity,
which are collectively referred to as “resource quality” in terms of the NWA. Resource quality needs
to be maintained within certain pre-determined parameters to enable continuous sustainable
economic growth and social development. The pre-determined parameters are Resource Directed
Measures (RDM) represented by the Resource Management Class, Resources Quality Objectives
(RQOs) and the Reserve. For this report, only Water Quality Component of the resource quality was
assessed in relation to pre-determined parameters.

The RDM has been determined and gazetted within Inkomati-Usuthu WMA, except for Usuthu
catchment. The comprehensive ecological Reserve determination study was completed in February
2006, however gazetted into law in July 2019 by government notice No. 998 and the classification and
setting of the RQOs studies were completed in April 2015 and gazetted into law in December 2016 by
government notice No. 1616, respectively. The water quality status and compliance within the WMA
was evaluated against RQOs and where not available the Target Water Quality Guideline limits
(TWQG) will be used. RQOs are intended to give effect to the management class and the ecological
needs determined in the reserve to assist resource managers on the protection of the resource.

The major watercourses within Inkomati-Usuthu WMA form part of the Incomati and Maputo River
Basins. Water quality conditions of the ten (10) major watercourses within Inkomati-Usuthu WMA are
assessed as part of information and data sharing in terms of Interim Inco-Maputo Basin Agreement
(IIMA) for co-operation on the protection and sustainable utilisation of these shared watercourses.
Water quality compliance status of international obligation sites will be evaluated against the water
quality guidelines resolution of the tripartite permanent technical committee on exchange of
information and water quality.

The purpose of the report is to assess and report the water quality status, trends and compliance with
the set standards/objectives in the water resource, in a manner that supports balanced decision
making and planning to support sustainable development within the Inkomati Usuthu WMA.
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1.3

Objectives

To provide information on the status and trends in terms of the physio-chemical and microbial
quality of surface water resources within the Inkomati Usuthu WMA.

To determine the trophic status of major dams within the Inkomati Usuthu Water
Management Area.

To determine compliance status of applicable variables at Ecological Water Requirements
(EWR) Sites and water quality priority Resource Units (RU) with Resource Quality Objectives

(RQOs); and

To determine water quality compliance status at International Obligation sites with the set
values in terms of the Interim Inco-Maputo Agreement (IIMA).
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CHAPTER 2 METHODOLOGY
2.1  Study Area

The physical, chemical and microbiological programme of water resources takes place within the
jurisdiction of the Inkomati-Usuthu WMA and comprises of Sabie/Sand Catchment, Crocodile
Catchment, Komati Catchment and Usuthu Catchment as illustrated in Figure 2 below. The IUWMA is
situated in the north-eastern part of South Africa in the Mpumalanga Province. It borders on
Mozambique in the east and on eSwatini in the south-east. The water management area extends over
several parallel river catchments which all drain in a general easterly direction, and flow together at
the border with Mozambique or within Mozambique, to form the Incomati River which discharges into
the Indian Ocean immediately North of Maputo at Villa Laisa, while the Usuthu River confluences with
Pongola River to form the Maputo River which discharges into the Indian Ocean South of Maputo and

is called Maputo basin.
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Figure 2: Inkomati-Usuthu Water Management Area
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) Materials and Methods
2.2.1 Grab sampling technique

Monthly
microbiological samples were taken using

physio-chemical and

grab sample technique. Sampling bottles
were marked with the site code, date and
time of collection using a permanent
marker. Some of the samples were taken
on bridges using a bucket and bailer. The
bucket was rinsed before collecting the
sample and filling the sampling bottles.

One (1) litre physio-chemical sample
bottles were rinsed three times before
they were filled. The 300ml microbial
sample collecting bottles were not rinsed
since they were sterilized, ample air space
was left in the sample bottle to facilitate
mixing by shaking.

Both physio-chemical and microbial water
quality samples were stored in two
separate cooler boxes and preserved with
ice packs or cubes. The samples were then
submitted to a SANAS accredited
laboratory for analysis and microbiological
samples were delivered within 12 hours to
the Laboratory.

Figure 3: Water quality samples taken at
Komati River using the bailer and the bucket.
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Figure 4: IUCMA official taking water quality
chemical sample at tributary of Seekoeispruit.

2.2.2 Continuous monitoring technique

Five water quality probes are installed
within the WMA for continuous water
quality monitoring. The parameters that
are measured in continuous monitoring
stations are actual conductivity (uS/cm),
temperature (°C) and salinity (PSU) after
every 3 hours. Actual conductivity data is
transmitted to Zednet via network and
other variables are downloaded through
Win-Situ software.

Figure 5: IUCMA official downloading data
from probe trough Win-Situ software at Komati
River.
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2.2.3 Eutrophication monitoring
technique(s)

Monthly eutrophication samples were
taken using either integrated sample with
5m hosepipe or subsurface grab sample
techniques from major dams within the
WMA.

Macro samples were taken by decanting
water from the integrated sample or
subsurface grab sample into the blue-top
bottle washed with phosphate free soap
and the samples were stored in cooler box
with ice cubes. Samples for identification
of algae were taken by decanting water
from the integrated sample or subsurface
grab sample into a small glass bottle with
2-4 drops of lugol preservative.

The chlorophyll-a
conducted wusing a filter unit, by

samples  were

unscrewing the top of the rinsed filter and
carefully placing the filter paper inside the
unit and screwing the top back. 250ml of
the water from the integrated sample or
subsurface grab sample is poured into the
unit and water was drawn through the
filter using a vacuum pump up to 500ml if
possible. The total amount of water
filtered was recorded. The filter was then
opened gently, then the filter paper was
carefully lifted and stored into a glass tube
with ethanol.

Total suspended solids samples were
taken using the same method as
conducted for the Chlorophyll-a samples,
but a weighed filter paper marked with a
black dot was used and then stored in a
petri dish.

All samples were clearly marked on a tag
with the sample description, date, time,
dam ID code, name of the resource and
volume filtered. The samples are stored in
a dark container. The samples and onsite
monitoring report sheets were then
submitted to the Department of Water and
Sanitation laboratory at Resource Quality
Information Services (RQIS) for analysis.

The following onsite visual monitoring and

measurements were conducted:

e Estimated visual area on the total
surface area covered by algal blooms
or invasive water plants.

e Other
related to eutrophication i.e., Odour

observation potentially
problems, fish kill, wind speed and
direction.

e The secchi disc is used to determine
the clarity by lowering the disc into
the water until it is out of sight and
record the depth reading on the
marked rope.

The HydroNet system and Microsoft Excel
were used to display and interpret the 12
months water quality data for the sites
monitored.

The water quality status for compliance is
represented by colour green and for non-
compliance is represented by colour red
throughout the report unless indicated
otherwise. The data reported was
collected over a period of 12 Months
(January 2021- December 2021) within the
Inkomati-Usuthu WMA.
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CHAPTER 3 WATER QUALITY STATUS AND TRENDS IN THE WMA
3.1. Sabie/Sand Catchment
3.1.1 Introduction

The Sabie River originates in the upper reaches of the Sabie Town and passes through industries such
as York Timber Sawmill and the defunct underground gold mines of the Transvaal Gold Mine Estate
(TGME) are situated. The Sabie River further flows through Hazyview and Mkhuhlu and other
residential areas before it enters the Kruger National Park, Mozambique, and the Indian Ocean
respectively. The main tributaries of the Sabie River are Mac-Mac River, Klein Sabie River, Noord-Sand
River, Bega River, Sand River and Marite River. The Sand River confluences with the Sabie River inside
the Kruger National Park. There are four main dams in the Sabie Sand Catchment, namely: Inyaka Dam,
Da-Gama Dam, Eidenburg Dam and Mahleve Dam. The catchment is dominated by trout farming,
forestry at the upper reaches of the catchment and housing development such as guest houses, lodges
and hotels. There are several wastewater treatment works, the majority of which are operated by
municipalities. The middle reaches from Hazyview to the Kruger National Park are affected mostly by
agriculture, eco-adventure tourism, irrigation, water abstraction and urban development while the
lower reaches of the catchment are inside the Kruger National Park which is a protected area.

3.1.2 Water Quality Monitoring Points

SABIE CATCHMENT : WATER QUALITY MONITORING POINTS
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Figure 6: Water quality monitoring points in the Sabie Catchment

Annual Water Quality Status Report 6|Page




3.1.3 Water Quality Status, trends, and Discussion of Results

The water quality status and trends of the indicator parameters is compared with the Resource Quality
Objectives (RQOs) published in a Government Gazette dated 30 December 2016 or the Target Water

Quality Guideline limits (TWQG) where the RQOs were not available or set as tabulated below.

Table 1: TWQG and RQOs within Sabie/Sand Catchment

Variables/Parameters

Resource Quality Objectives

Sabie System

Sand System

TWQG

pH 6.5-8.0 6.5—-8.8 6.5-8.5 (Recreation)
EC (mS/m) 30 55 40
Phosphate (mg/I) 0.015 0.125 N/A
Nitrates/Nitrites (NO3 + NO,) in mg/l) N/A N/A 6 (Domestic)

E. coli (cfu/100ml) 130 130 0

N/A=Not available

pH is a vital indicator of water
that is changing chemically
and measures how acidic/or
basic the water is, ranging
from 0 to 14. pH levels complied
with the TWQG throughout the
Sabie Sand catchment.

Electrical

complied with

Langspruit

Non-Compliance

[ -

Conductivity  (EC)
RQOs except
downstream of

Hazyview WWTW, the Bega River
and Ngwenyameni River

downstream
settlement.

of Mkhuhlu

Figure 7: Water quality status within Sabie/Sand Catchment showing acidity & alkalinity (pH) and

Salts (EC) concentrations.
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Salinity

Salinity is a measure of the total concentration of all dissolved salts in water. Figure 8 indicates the
salinity (PSU) measured in continuous monitoring at Sabie River (March -December 2021). The trend
indicates that the salt concentration is in a steady state.

Sabie River_ X3HO15

N

o

0

01-03 01-05 01-07 01-09 01-11

-®- Time (Months)

Figure 8: Salinity trend chart at Sabie River gauging station (X3H015)

.....

NO3 + NO32 e 2 Nitrates/Nitrites concentrations

complied with the TWQG
throughout the sites monitored in
the catchment.

Phosphate indicated compliance
with the RQOs for most sites
within Sabie/Sand sub-catchment
except for Klein Sabie and Sabie
River D/S of Sabie WWTWs which
indicated non-compliance.

ompliance

Nutrients are required
in water resource;
however excessive
amount can lead to
eutrophication process
which is harmful to fish
and other aquatic life.

Figure 9: Water quality status within Sabie/Sand Catchment Nutrients (NO3+NO; and PO,)
concentrations.
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A Non- Compliance

Sterkspruy
Nature
Reser

g la <130 cfutooml

E coli F“ i 130 - 500 cfu/100ml

L >500 - 1000 cfu/100ml

I >1000,cfu/100ml

..........

E. coli counts in the
Sabie/Sand Catchment
indicated noncompliance with
the set RQOs of 130
(cfu/100ml) except for Lone
Greek River, Inyaka Dam and
Da-Gama Dam which showed
compliance with the set
RQOs. High levels of microbial
concentration greater than (>)
1 000 (cfu/100ml) arises from
urban and rural impacts from
the Sabie, Hazyview,
Mukhuhlu and Thulamahashe
areas including effluent from
WWTWSs and its associated
infrastructure. Whereas other
areas have not reached an
alarming stage as the coliform
counts are still below 1000

4

Figure 10: Water quality status within Sabie/Sand Catchment showing Microbial (E coli)

concentrations.
1000
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Chart indicating microbial (E coli) concentrations trends (Jan 2016-Dec 2021) at Mac-Mac River

E. coliin water is a strong indicator of sewage or animal waste contamination in water bodies. The
microbial pollution remains a human health risk, especially to the vulnerable rural communities
that at times must use the river water for domestic, religious, cultural, and recreational purposes.
The trend in the Mac-Mac complied for most of the times with few spikes in the reported period.
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3.2. Crocodile Catchment
3.2.1 Introduction

The Crocodile River catchment originates near Dullstroom, where it flows into the Kwena Dam and
eastwards through Nelspruit and confluences with the Komati River before entering Mozambique at
the Lebombo Border Gate. The Elands River and Kaap River are two large tributaries of the Crocodile
River system. The other smaller tributaries of the Crocodile River include the Lunsklip River, Nels River,
Houtbosloop, Gladdespruit, White River and Besterspruit. The Significant Dams include the Kwena
Dam, Ngodwana Dam, Witklip Dam, Klipkoppie Dam, Longmere Dam & Primkop Dam. The Crocodile
River Catchment is dominated by agricultural activities (dry land, and irrigated cultivation), forestry,
rural and urban settlements. The middle region of the Crocodile River is characterized by increased
urbanization. The river flows through the major towns of Nelspruit, Kaapmuiden and Malelane as well
as commercial farming activities (sugar cane, fruit orchards, and vegetables) which are important
characteristics of this catchment. There are also mining activities in the Kaap River and the Sappi Mill
in the Elands River sub-catchment. Other activities that existed in the catchment but have since closed
are, Manganese Metal Corporation, Papas Quarry and Assmang Chrome. lllegal sand mining is posing
a severe water quality problem in the middle regions of the Crocodile River catchment area around
Ka-Nyamazane area.

3.2.2 Water Quality Monitoring Points

CROCODILE CATCHMENT : WATER QUALITY MONITORING POINTS.
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Figure 11: Water quality monitoring points in the Crocodile Catchment.
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3.2.3 Water Quality Status, trends, and Discussion of Results

The compliance of the indicator parameters is compared with the Resource Quality Objectives
published in a Government Gazette dated 30 December 2016 or the Target Water Quality Guideline
limits (TWQG) where the RQOs were not available or set as tabulated below.

Table 2: TWQG and RQOs within Crocodile Catchment

Variables/Parameters RQOS TWQG
pH 6.5-8.0 6.5-8.5
Electrical Conductivity (mS/m) 30 and 55 40
Phosphate (mg/1) 0.015, 0.025, 0.075 & 0.125 0.025

E coli (cfu/100ml) 120 and 130 130
Ammonia (NHs) in mg/I - 1 (Domestic)
Sulphate - 30 (Industry)
Arsenic (As) in mg/I 0.02 -
Manganese (Mn) in mg/I 0.18 -
Chromium (Cr) VI in mg/I 0.014 -

N/A=Not available

Chromium (Cr) VI

Cr (V1) is monitored at Leeuspruit to assess the impact from Assmang Chrome on the water resource,
Cr (V1) complied with the RQOs of 0.014 (mg/l) throughout the reporting period (Jan-Dec 2021),
except for December 2021 as encircled below in Figure 12.

HydroNET

0.125

0.1

0.075 -
Non-Compliance

0.05

mg/|

0.025

-0.025
01-07 01-01 01-07 01-01 01-07 01-01 01-07 01-01 01-07

Figure 12: Chromium (VI) trend chart at Leeuspruit

Below are the charts indicating the salinity (PSU), actual conductivity (uS/cm) and temperature (°C)
that are measured in continuous monitoring at Lindenau station on Elands River ranging from 1
August 2021 to 31 December 2021.
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Figure 13: Salinity, EC and Temperature trend charts at Elands River gauging station (X2H015)
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3.3. Komati Catchment
3.3.1 Introduction

The Komati River originates from the outflow of the Nooitgedacht dam next to Carolina, Mpumalanga
province. The catchment of the Nooitgedacht dam includes the Boesmanspruit, Vaalwaterspruit and
the Witkloofspruit tributaries that feed directly into the dam. The most unique feature of the Komati
River is that it starts in South Africa and flows through eSwatiniin a North-easterly direction and comes
back to South Africa at the Mananga Border Gate. It then confluences with the Crocodile River (one
of its main tributaries) at Komatipoort before it enters Mozambique where it confluences with the
Sabie River which is another one of its main tributaries. After entering Mozambique, the Komati River
is referred to as the Incomati River and flows into the Indian Ocean at Maputo Bay. From source to
mouth, the length of the Inkomati River is 480 kilometers. The catchment is dominated by coal mining
inthe upper reaches of the catchment and irrigation agriculture in the lower reaches of the catchment.
There are also WWTWs the majority of which are operated by municipalities. For the purposes of this
report the Komati River upstream of eSwatini will be referred to as Upper Komati and downstream of
eSwatini, will be referred to as Lower Komati.

3.3.2 Water Quality Monitoring Points

KOMATI CATCHMENT :WATER QUALITY MONITORING POINTS

W
TN

INKOMATI-USUTHU

Legend
@ wowe

Komati Catchment

Komati Sub Catchments

Date: 2022/07/30

1:731 250

Figure 17: Water quality Monitoring points in the Komati Catchment.
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3.3.3 Water Quality Status, trends, and Discussion of Results

The compliance of the indicator parameters is compared with the Resource Quality Objectives
published in a Government Gazette dated 30 December 2016 or the Target Water Quality Guideline
limits (TWQG) where the RQOs were not available or set as tabulated below.

Table 3: TWQG and RQOs within Komati Catchment

Variables/Parameters RQOs TWQG

pH 6.5-8.0 6.5-8.5
Electrical Conductivity (mS/m) 30, 40, 50, 55 & 85 40

Phosphate (mg/I) 0.02 0.025

E coli (cfu/100ml) 130 130

Ammonia (NHs) in mg/I - 1 (Domestic)
Sulphate 30 and 80 30 (Industry category 1)
Nickel - 0.2 (Agriculture: Irrigation)

N/A=Not available

Nickel

Gladdespruit U/S of Nkomati Mine

0.15

maf

0.05

-0.05
01-07 01-01 01-07 01-01 01-07 01-01 01-07

-®- Time (Months)

-)s '—ﬂ'
|
o Ea]
| s e

@

Nickel is found
naturally in surface
water and can also
directly be emitted

from various
industries through
discharge in surface
waters. Nickel
complied with TWQG

in the Gladdespruit

Gladdespruit D/S of Nkomati Mine

mafl

01-07 01-01 01-07 01-01 01-07 01-01 01-07

-®- Time (Months)

throughout the
reporting period as
encircled in figure 18

Figure 18: Nikel trend charts at Gladdespruit (US and DS of Nkomati Mine).
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Salinity
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Figure 19: Salinity (PSU) trend charts at Komati River gauging stations (X1H001 and X1H054)

pH

Mbombsia - g pH is a vital indicator of
water that is changing
chemically and measures
how acidic/or basic the
water is, ranging from 0 to
14. pH concentrations

complied with the TWQG
throughout the catchment.

Mbabane Compiance

Figure 20: Water quality status within Komati Catchment showing pH concentrations.
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3.4. Usuthu Catchment

3.4.1 Introduction

The headwaters of the Usutu River emerge from the highlands of Amsterdam, Mpumalanga province,
flow through the Kingdom of eSwatini and then Republic of Mozambique before entering the Indian
Ocean. The Usuthu Catchment is unique from the other three catchments due to the short distance
from the headwaters to the border with eSwatini. Consequently, it has independent rivers that start
at the source and flow directly into a neighbouring country before confluence with the main stem.
While the main stem is the Usuthu River, the other tributaries confluence with the Usuthu River in
eSwatini. These tributaries are the Lusushwana, Mpuluzi, bordering the Usuthu River to the North,
and Sandspruit immediately south of the Usuthu River, followed by the Ngwempisi, Hlelo and Assegai
consecutively to the south.

The major activities in the catchment include forestry, mining, agricultural activities and municipal
wastewater treatment works. The Usuthu catchment is characterised by large transfers out of the
catchment (and out of the WMA) to the Vaal and Olifants Water Management Areas mainly for cooling
purposes at ESKOM power stations but also for other economically important activities. Four large
dams in the Usuthu support these transfers, namely, Heyshope, Morgenstond, Westoe and Jericho
dams. Pollution of these strategic water resources will significantly impact on power generation and
the economy of the country at large.

3.4.2 Water Quality Monitoring Points

USUTHU CATCHMENT : WATER QUALITY MONITORING POINTS
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Figure 23: Water quality monitoring points in the Usuthu Catchment
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3.4.3 Water Quality Status, trends, and Discussion of Results

The RQO are currently not determined for the Usuthu Catchment. Thus, the South African Target
Water Quality Guidelines (SATWQG) were used to benchmark the water quality data for all variables.
The compliance of the indicator parameters was compared with the Target Water Quality Guideline
Limits (TWQG) as indicated in Table 4.

Table 4: Target Water Quality Guideline

Variables/Parameters TWQG
E. coli (cfu/100ml) 130 (Recreation: full contact)
Electrical Conductivity (mS/m) 40
Phosphate (mg/I) 0.025
pH 6.5-8.5
Nitrates/Nitrites (mg/l) 6 (Domestic)
Manganese (mg/) 0.18 (Aquatic ecosystem)
Ammonia (mg/l) 1 (Domestic)
Sulphate (mg/I) 30 (Industry Category 1)
SO, Mn

\ibabane

snba

Ermelo Ermelo

mkhond

Compliance ==

Non-Lompliance

Figure 24 : Water quality status within Usuthu Catchment showing SO, and Mn concentrations

&

CD Sulphate and manganese are monitored to assess the impact of coal mining activities in the
upper Assegaai River and Hlelo River sub-systems in the Usuthu Catchment. SO, indicated
compliance with the TWQG for Industry of 30 (mg/l) except for 4 sites which indicated non-
compliance as shown in figure 24 and Mn indicated compliance with aquatic ecosystem of
0.18 (mg/1) throughout the reporting period except for 4 sites which exceeded the set TWQG.
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The compliance status is indicated by colours: Compliance (Green) or non-compliance (Red) as
indicated in the maps below.

pH

Ermelo

Fongola

Ermelo

Vibabane

\VIbabane
simba

FPongola

Figure 25 : Water quality status in Usuthu Catchment showing pH, EC, PO, and NOs concentrations

o

(0

As shown in Figure 25 pH complied with
the TWQG limit throughout the reporting
period and EC complied with the TWQG
limits within the Usuthu Catchment
except for downstream of Chrissiessmeer
WWTWSs, Egude River, tributary of
Klipmisselspruit and  Klipmisselspruit
downstream of WWTW.

o)

(D

As shown in Figure 25 Nitrates and
Phosphate concentrations complied
with the TWQG throughout the
reporting period in the catchment,
except for nine (9) points that
indicated non-compliance  for
phosphate which are downstream
of the WWTW as well as
Klipmisselspruit and its tributaries.
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E coli

Ermelo

Figure 26 : Water quality status within Usuthu Catchment showing microbial (E coli) concentrations.
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Escherichia coli counts did not comply with the TWQG limits of 130 (cfu/100ml). The non-
compliance can mostly be attributed to the WWTW which discharge untreated or
partially treated wastewater into the streams, overflowing sewer pump stations, non-
point sources such as illegal waste dumping. The high level of microbial concentration
greater than (>)1 000 (cfu/100ml) arises from residential area impacts. Whereas most of
the areas have not reached an alarming stage as E. coli counts for most of the points are
still below 1 000 (cfu/100 ml).
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Chart indicating microbial (E coli) concentration s trends (March2017-Dec 2021) in the Usuthu River
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CHAPTER 4 EUTROPHICATION STATUS
4.1 Introduction

Eutrophication is the process of nutrient enrichment of waters which results in the stimulation of an
array of symptomatic changes, amongst which increased production of algae and aquatic
macrophytes, deterioration of water quality and other symptomatic changes found to be undesirable
and to interfere with water users (DWAF, 2002).

Eutrophication is a natural process resulting from the accumulation or overabundance of nutrients in
bodies of water, particularly nitrogen and phosphorus compounds (Van Ginkel, 2011; Bol et al., 2018).
However, human activities and related water pollution impacts such leaching from fertilized
agricultural regions, erosion, nitrogen deposits from atmospheric pollution, sewage and industrial
waste have been reported to accelerate the extent of eutrophication (Van Ginkel, 2011). This results
in the intense development of eutrophication symptoms including blooms of blue-green algae (i.e.
Cyanobacteria, Figure 1), which causes the reduction of water quality and clarity, an outbreak of alien
aquatic plants such as water hyacinth (Moran, 2006), degradation of recreational opportunities,
health risks to people and animals and thus, an increase in water treatment expenses.

Ten (10) major dams within the WMA are monitored as part of the National Eutrophication Monitoring
Programme (NEMP) for 01 April 2021. The list of trophic status classes and criterion used to assign the
trophic status are given in Table 5 and Table 6 below.

Table 5: Trophic status classes used for assessment of dams in South Africa

2. Mesotrophic intermediate levels of nutrients, fairly productive in terms of aquatic animal
and plant life and showing emerging signs of water quality problems;

3. Eutrophic rich in nutrients, very productive in terms of aquatic animal and plant life and
showing increasing signs of water quality problems; and

Table 6: Criterion used to assign trophic status for the dams and lakes in South Africa

Statistic Unit Current trophic status
. 0<x<10 10<x<20 20<x<30 >30
Median annual - :
Chla ug/l Mesotrophic Eutrophic
(Moderate) (significant)
p -
% of time Chl a> % 0 0<x<8 8<x<50 >50

30ug/!

[ Negligible ™|  Moderate significant | RN

Potential for algal and plant productivity

Median annual
Total Phosphorus | mg/I x<0.015 0.015<x<0.047 0.047<x<0.130 >0.130

(TP)
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4.2  Trophic status

The trophic status is the level of Eutrophication within the water source. The trophic status helps us
in determining the level of algal growth within the specific source. Shown below in Figure 27 are the

results of each impoundment monitored through the NEMP. Within the 10 impoundments monitored

9 falls under the Oligotrophic status, thus meaning they are low in nutrients with negligible for
potential for plant and algal productivity. Jericho impoundment merely makes it to the Mesotrophic

status which entails an intermediate level of nutrients and moderate potential for plant and algal

productivity, as well as emerging signs of water quality issues.

Trophic Status for Dams in the WMA

15
40
35
30
25
20
15

10

Chlorophyll- a Concentations in pg/I

& & & @

o & K R g @
& & & O
o By %@ Qk\

\ Impoundment(s)

W Hypertrophic
Eutrophic
Mesotrophic

m Oligotrophic

Chlorophyll-a

Figure 27 : The trophic status of the impoundments with Inkomati - Usuthu WMA.

Based on the trophic status, it was safe to undertake recreational activities that required both full
and/or partial contact at Boesmanspruit Dam as illustrated in Figure 28 during the reported period.

®

SN X :
Figure 28: A photo of Boesmanspruit Dam
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CHAPTER 5 RESOURCE DIRECTED MEASURES

S Introduction

Resource Directed Measures (RDM) are tools developed to manage water quality, water quantity and
aquatic ecosystems for the protection of water resources by setting objectives for the desired
condition of resources. The ecological Reserve is one of the components of Reserve within the
framework of resource directed measures which also consist of the Management Class (MC) and
Resource Quality Objectives (RQOs) for protection of water resources to ensure sustainable
development and use of water resource. RDM provide descriptive and numerical goals for the state
of the resource, while the Source Directed Controls (SDC) specify the criteria for controlling impacts.

Classification process sets a class in which the water resource must be managed (DWS, 2011), while
Reserve and RQOs are prescribed based on the management class sets. RQOs capture the ecological
Reserve into measurable conditions which should be adhered to in the receiving water resource in
terms of resource quality. In the Inkomati Usuthu WMA, Classes and RQOs are determined within the
X primary drainage region of Komati (X1), Crocodile (X2), Sabie-Sand (X3) and (X4) and gazetted into
law in December 2016 by government notice No. 1616. The comprehensive ecological Reserve
determination study was also completed in February 2006, however gazetted into law in July 2019 by
government notice No. 998.

Resource quality objectives (RQOs) are numerical or narrative descriptors of quality, quantity, habitat,
and biotic conditions that need to be met to achieve the required management scenario and are
defined for each resource units (RU) for every integrated Units of Analysis (IUA). RU are the portrayal
of catchments using units which are relatively homogenous on an ecological basis and IUAs represent
a homogenous catchment area of similar impacts. Every IUA is classed in terms of the extent of
permissible utilisation and protection and constitutes respective catchment configuration. The
catchment configuration consists of several biophysical nodes representing river reaches. Within
these river reaches Ecological water requirements (EWR) sites are established.

Although the RQOs have four key components of aquatic ecosystem (quality, quantity, habitat, and
biota) to ensure that the structure and the function is protected, this report will only focus on water
quality component. Monitoring of RQOs is required to determine compliance/or achievement of the
numerical or narrative descriptors of water quality set to achieve the required management scenario.

Water quality monitoring was conducted within the WMA, and the purpose of this chapter is to assess
compliance/or achievement of RQOs at specified Ecological Water Requirements site(s) and water
quality priority resource units within the specified reaches. Note that where there is more than one
monitoring site on the same river reach within the water quality (WQ) priority resource units the
downstream monitoring site is used for reporting. It should be noted that it is not a single water user
responsibility for the achievement/or compliance of the RQO in a resource unit but rather an
aggregate impact of all water users within the RU. Consequently, the RQOs do not form part of the
licence conditions.

Non-compliance/or achievement RQO should not be seen as a failure of key Performance Area, rather
effective management of water resource moving towards the direction of the RQO not away from it.
In situations where the RQO is persistently not achieved, it needs to be addressed progressively over
realistic period, to allow users to adjust their activities, to allow water resource managers to apply
successful SDC that are guided by RDM which may require amendment of regulation(s)/condition(s).
For example, attaching appropriate conditions of use to licenses.
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59 Ecological Water Requirements (EWR) Sites Compliance Status

5.2.1 Sabie Sand Catchment

The data reported was collected over a period of a year from January 2021- December 2021 and was
statistically analysed using percentiles and average as tabulated below in Table 7. The Sabie/Sand
catchment comprises of eight (8) Ecological Water Requirements (EWR) sites across the catchment as

presented in Figure 29.

Table 7: Water Quality Variables

Classified Water quality variables

Indicator Variables

Statistical analysis of data

System variables

Turbidity

95 percentiles

Salts Electrical Conductivity 95 percentiles
Nutrients Phosphate 50 percentiles
Microbial E coli 95 percentiles

SABIE/SAND CATCHMENT :EWR SITES

e
T~
INKOMATI-USUTHU

Date: 202210825 " *<)’ £

1:520 700 7

Figure 29 : Map showing Ecological Water Requirement sites within Sabie/Sand Catchment
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Discussion of results

Ecological Water Requirements Sites

Year 2021 compliance percentage of EWR sites within the Sabie/Sand catchments with the water
quality numerical RQOs are as follows: Electrical Conductivity (87.5%), phosphate (100%) and E coli
(0%). Compliance percentage showed improvement in terms of PO4 and remained constant for EC
and deteriorated for E coli compared to 2020 as illustrated in Figure 30.

Comparism of Yearly Compliance Status

120
100
100 88 88 88
X
o 80
[8)
c
L 60
o
E 40
(@)
20 13
0 Hl °
EC PO4 E coli

Variable(s)

H2020 m2021

Figure 30 : Compliance percentage of EWR Sites within Sabie Sand Catchment
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5.2.2 Crocodile Catchment

The data reported was collected over a period of a year from January 2021- December 2021 and was
statistically analysed using percentiles and average as tabulated below in Table 10. The Crocodile
catchment comprises of nine (9) EWR sites across the catchment as presented in Figure 31.

Table 10: Water Quality Variables

Classified Water quality variables

Indicator Variables

Statistical analysis of data

System variables

pH

5 and 95 percentiles

Turbidity (TUR)

95 percentiles

Temperature (Temp)

95 percentiles

Cyanide (Cn)

Chromium VI (Cr VI)

Cyanide (Cn)

Arsenic (As)

Salts Electrical Conductivity (EC) 95 percentiles
Nutrients Phosphate (PO4) 50 percentiles

Total Inorganic Nitrogen (TIN) | 95 percentiles
Microbial Escherichia coli (E coli) 95 percentiles
Toxic Manganese (Mn) 95 percentiles

CROCODILE CATCHMENT : EWR SITES
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Figure 31: Map showing Ecological Water Requirement sites within Crocodile Catchment.
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Discussion of results

Ecological Water Requirements Sites

Year 2021 compliance percentage of EWR sites within the Crocodile catchments with the water
quality numerical RQOs are as follows: Electrical Conductivity (77.7%), phosphate (100%), E coli (0%),
TIN (100%), As (0%) and Cn (100%). Compliance percentage showed consistency in terms of EC, TIN,
Cn, As and PO, and indicated deterioration for E. coli as illustrated in Figure 32.

Comparism of Yearly Compliance Status
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Figure 32: Compliance percentage of EWR Sites within Crocodile Catchment
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5.2.3 Komati Catchment

The data reported was collected over a period of a year from January 2021- December 2021 and was
statistically analysed using percentiles and average as tabulated below in Table 13. The Komati
catchment comprises of six (6) Ecological Water Requirements (EWR) sites across the catchment as

presented in Figure 33.

Table 13: Water Quality Variables

Classified Water quality variables | Indicator Variables Statistical analysis of data
System pH 5 and 95 percentiles

Salts Electrical Conductivity 95 percentiles

Nutrients Orthophosphate 50 percentiles

Microbial E coli 95 percentiles
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Figure 33 : Map showing Ecological Water Requirement sites within Komati Catchment.
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Discussion of results

Ecological Water Requirements Sites

Year 2021 compliance percentage of EWR sites within the Komati catchments with the water quality
numerical RQOs are as follows: Electrical Conductivity (100%), phosphate (100%) and E coli (0%) and

TIN (100%). Compliance percentage showed improvement in terms of PO, and indicated consistency
for EC, TIN and E-coli as illustrated in Figure 34.
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Figure 34 : Compliance percentage of EWR Sites within Komati Catchment
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CHAPTER 6: WATER QUALITY STATUS OF INCOMATI-MAPUTO WATERCOURSES
6.1 Introduction

The Inkomati-Usuthu water management area falls within two river basins namely Incomati River
Basin and Maputo River Basin (insert). The Incomati River Basin is located in the eastern region of
southern Africa and is shared by South Africa, eSwatini and Mozambique. The basin is 480 kilometres
long, with drainage basin 50,000 square kilometres in size. The headwater of Maputo River Basin
originates in South Africa, Usuthu River in Mpumalanga province, and flows easterly through eSwatini
and the River is called Great Usuthu or Lusutfu, where it enters the Republic of Mozambique after
confluence with Pongola River and it’s called Maputo River flowing into the estuary in Maputo Bay.
The 13 km gorge (Valley) forms the boundary between Kingdom of eSwatini and Republic of South
Africa and approximately twenty kilometres forms the border between South Africa (province of
KwaZulu-Natal) and the Republic of Mozambique. The land area of the Maputo River basin is about 30
000 km?.

Water is wused by forest LEGEND

. Jnternational South Africa Mozambique
. . border
plantations and for domestic 5
and industrial use, while o TN oY
#- Dam
irrigation is the major water Q__So_100

user in both basins. The

Incomati
" Basin

government of the Republic of
Mocambique, the Republic of
South Africa (RSA) and the
Kingdom of eSwatini have
been collaborating in the
exchange of information,

)
Nelspruit

Umbeluzi
quin

agreements on sharing of
water, and in joint studies that
are of mutual interest and
benefit. These initiatives have
been done through the
Tripartite Permanent
Technical Committee (TPTC),

which was formally South Africa

established on 17 February

1983. The TPTC is responsible for providing advice to the shared watercourse States on equitable
utilisation and management of the shared waters. It was identified in the Interim IncoMaputo
Agreement (IIMA), (August 2002) that a “Comprehensive Agreement” is required for the watercourse
states to participate more effectively in the utilisation, development and protection of the shared
waters. The purpose of this chapter is to share water quality compliance status of the major
watercourses within the basins which falls within the Inkomati Usuthu WMA, South Africa.
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6.2 International Water Quality Monitoring Points

The catchment comprises of ten (10) international obligation (10) sites across the WMA as presented
in Figure 35.

INKOMATI USUTHU : INTERNATIONAL OBLIGATIONS WOMP
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Date: 2019/03725
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Figure 35 : International Obligation water quality monitoring points in the Inkomati-Usuthu WMA
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6.3 International Water Quality Guideline limits

The average data reported was collected over a period of a year from January 2021- December 2021.
The compliance of the indicator parameters is compared with the water quality guidelines as per the

Interim IncoMaputo Agreement (IIMA), tabulated below.

Table 16: International Water Quality Guideline limits

Variables/Parameters

International Water Quality Guidelines Limits

Total Coliforms (TC) in cfu/100ml 10 000
Faecal coliforms (FC) in cfu/100ml) 2 000
Faecal Streptococci (FS) in cfu/100ml) 1000
Electrical Conductivity (EC) in mS/m) 150
Sulphate (SO4) in mg/I) 250
Phosphate (PO,) in (mg/I) 2
pH 6.5-8.5
Nitrates (NOs) in mg/I 50
Ammonia (NHs) in mg/I 1
Copper (Cu) in mg/I 0.02
Iron (Fe) in mg/I N/A
Manganese (Mn) in mg/I 0.3
Biological Oxygen Demand (BOD) in mg/I <5
Chemical Oxygen Demand (COD) in mg/| 10
Chloride (Cl) in mg/I 250
Fluoride (F) in mg/I 0.75
Potassium (K) mg/I 50
Sodium (Na) in mg/I 200
Turbidity (TUR) in NTU 5
Dissolved Oxygen (DO) in % >75
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6.4 Water Quality Status

The compliance status of each 10 site is indicated by colours: Compliance (Green) or non-compliance
(Red) as indicated in the maps below.
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Figure 36 : Maps showing water quality status for international obligation site (s)

Discussion of Results

All variables as shown in Figure 36 complied with the international water quality guidelines limit as
per the IIMA. The RSA therefore complied with the water quality limits discharged (allowed to flow)
into the Republic of Mozambique and Kingdom of eSwatini as per the international obligation
agreement throughout the reporting period, except for turbidity which indicated non-compliance at
all international Obligation sites within the basin due to the stringent turbidity limit and the high flows
that result in soil erosion as well as illegal sand mining.
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The compliance status of each 10 site is indicated by colours: Compliance (Green) or non-compliance

(Red) as indicated in the maps below.
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Figure 37: Maps showing water quality status for international obligation site(s)

Discussion of Results

All variables as shown in Figure 37 complied with the international water quality guidelines limit as
per the IIMA. The RSA therefore complied with the water quality limits discharged (allowed to flow)
into the Republic of Mozambique and Kingdom of eSwatini as per the international obligation

agreement throughout the reporting period.
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The compliance status of each 10 site is indicated by colours: Compliance (Green) or non-compliance

(Red) as indicated in the maps below.
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Figure 38: Maps showing water quality status for international obligation site(s)

Discussion of Results

All variables as shown in Figure 38 complied with the international water quality guidelines limit as
per the IIMA. The RSA therefore complied with the water quality limits discharged (allowed to flow)
into the Republic of Mozambique and Kingdom of eSwatini as per the international obligation
agreement throughout the reporting period.
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The compliance status of each 10 site is indicated by colours: Compliance (Green) or non-compliance
(Red) as indicated in the maps below.

Salah

N03 Game

8 ®|Ive

NHs

eMalahleni ‘el‘.lalahlem

Maputo Maputo

PO, COoD

eMalahlen elalahleni

Maputo Maputo

ESWATINI | ESWATINI |

Figure 39: Maps showing water quality status for international obligation site(s)

Discussion of Results

All variables as shown in Figure 39 complied with the international water quality guidelines limit as
per the IIMA. The RSA therefore complied with the water quality limits discharged (allowed to flow)
into the Republic of Mozambique and Kingdom of eSwatini as per the international obligation
agreement throughout the reporting period, except for chemical oxygen demand which indicated
non-compliance for at all international Obligation sites within the basin.
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The compliance status of each 10 site is indicated by colours: Compliance (Green) or non-compliance

(Red) as indicated in the maps below.
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Figure 40: Maps showing water quality status for international obligation site(s)

Discussion of Results

All variables as shown in Figure 40 complied with the international water quality guidelines limit as
per the IIMA. The RSA therefore complied with the water quality limits discharged (allowed to flow)
into the Republic of Mozambique and Kingdom of eSwatini as per the international obligation
agreement throughout the reporting period, except for and total coliforms at Mpuluzi River and
Komati River at Mananga boarder and Faecal Streptococci which indicated non-compliance at all
international Obligation sites within the basin. Note that E. coli does not form part of the IIMA however
reported for information purposes using 2 000 (cfu/100ml) as a limit.
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CHAPTER 7 CONCLUSION AND RECOMMENDATIONS

7.1  Conclusion

Surface water quality in the Inkomati-Usuthu WMA complied with the RQOs, TWQG and IWQG limits
for most of the monitored points and this showed that the water quality within the WMA is in a
relatively good state. However, there are challenges with other variables in the water resources.

The presence of E. coli in water resource indicates that the water has been contaminated with human
or animals faecal material and this is a challenge in the entire WMA. Escherichia coli contamination
has a potential health risk for individuals who use water directly from the resource which may also
lead to waterborne diseases for those people and is a threat for crop production, especially those
crops eaten raw. There are challenges with microbial compliance on EWR sites and priority resource
units as well within the WMA.

Electrical Conductivity and phosphate are not major causes for concern in the catchment. It is only in
selected areas where the water quality status related to these parameters are punctuated by non-
compliance. The Boesmanspruit, Gladdespruit, and Kaap River systems are being threatened by metal
contamination especially manganese and arsenic as well high sulphates arising from mining activities
(active mines, defunct mines and decanting mines).

Eutrophication status of the dams within the WMA were mostly oligotrophic (low levels of nutrients,
with an average chlorophyll-a concentration of less than 10 ug/L). Based on the trophic status it was
safe to undertake recreational activities within the water bodies during the period reported.

The Republic of South Africa complied with the international water quality limits discharged (allowed
to flow) into Kingdom of eSwatini as well as Republic of Mozambique per the international agreement
throughout the reporting period, except few variables and sites that indicated non-compliance.

7.2 Recommendations

It is recommended that the land use activities impacting on water resources quality be efficiently
controlled through Source Directed Controls (SDC) as per the provision(s) of the National Water Act
No 36 of 1998. SDC focus on managing the quality and quantity of water entering water resource with
the primary purpose of ensuring that the water quality RQOs that have been set for the water resource
are achieved. SDC include regulatory mechanisms such as water quality standards for wastewater,
conditions in water use authorisations, wastewater discharges, pollution prevention, control of
emergency incidents, best waste management practices and waste minimisation technologies.
Additionally, progressive implementation of self-regulation is encouraged.

The authorisation of a water use related to water quality is an important tool for SDC and must
consider the Class, Reserve and RQOs collectively referred as RDM before issuance of an authorisation.
The purpose of water use authorisation is to ensure that water is used for the purpose(s) authorised
only and enable water manager(s) to achieve their resource quality objectives (RQOs), and hence
contribute to sustainable development. It is therefore critically important to implement the SDC and
RDM in an integrated and structured manner to achieve a balance between protecting and utilising of
water resources for the current and future generation.
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