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Preface

This Infrastructure Master Plan 2026 describes:

e UMngeni-uThukela Water’s infrastructure plans for the financial period 2026/2027 -
2056/2057, and

o Infrastructure master plans for other areas outside of uMngeni-uThukela Water’s
Operating Area but within KwaZulu-Natal.

It is a comprehensive technical report that provides information on current infrastructure
and on future infrastructure development plans. This report replaces the last comprehensive
Infrastructure Master Plan that was compiled in 2025.

The report is divided into ten volumes as per the organogram below.

Volume 1 includes the following sections and a description of each is provided below:

o Section 2 describes the most recent changes and trends within the primary
environmental dictates that influence development plans within the province.

o Section 3 relates only to the uMngeni-uThukela Water Operational Area and
provides a review of historic water sales against past projections, as well as
uMngeni-uThukela Water’s most recent water demand projections, compiled at the
end of 2025.

o Section 4 describes Water Demand Management initiatives that are being
undertaken by the utility and the status of Water Demand Management Issues in
KwaZulu-Natal.

o Section 5, which also relates to uMngeni-uThukela Water’s Operational Areaq,
contains a high-level review of the energy consumption used to produce the water
volumes analysed in Section 3.

e Section 6 provides an overview of the water resource regions and systems supplied
within these regions.

The next eight volumes describe the current water resource situation and water supply
infrastructure of the various systems in KwaZulu-Natal, including:

e Volume 2 Section 7 uMngeni System.

e Volume 3 Section 8 uMkhomazi System
Section 9 uMzimkhulu System
Section 10 Mzintlava System

e Volume 4 Section 11 South Coast System

e Volume5 Section 12 North Coast System

e Volume 6 Section 13 Upper uThukela System

e Volume?7 Section 14 Buffalo System

e Volume 8 Section 15 Middle uThukela System
Section 16 Mhlathuze System

e Volume 9 Section 17 Umfolozi System

Section 18 uMkhuze / uPhongolo / Lake Sibiya System



Volume 10, Section 19 describes the wastewater works currently operated by uMngeni-
uThukela Water (shown in pale brown in the adjacent figure) and provides plans for
development of additional wastewater treatment facilities. The status of wastewater
freatment in WSA’s that are not supplied by uMngeni-uThukela Water are also described in
this section.

It is important to note that information presented in this report is in a summarised form and
it is recommended that the reader refer to relevant planning reports if more detail is sought.
Since the primary focus of this Infrastructure Master Plan is on bulk supply networks, the
water resource infrastructure development plans are not discussed at length. The
Department of Water and Sanitation (DWS), as the responsible authority, has undertaken
the regional water resource development investigations. All these investigations have been
conducted in close collaboration with uMngeni-uThukela Water and other major
stakeholders to ensure that integrated planning occurs. Details on these projects can be
obtained directly from DWS, Directorate: Options Analysis (East).

The Infrastructure Master Plan is a dynamic and evolving document. Outputs from current
planning studies, and comments received on this document will therefore be considered in
the preparation of the next update.
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15. Middle uThukela System

15.1 Synopsis of the Middle uThukela System

The Middle uThukela region consists of the uThukela catchment between the Buffalo-
uThukela confluence and the Woshi-uThukela confluence. The uThukela River meanders in a
south-easterly direction, with the Mvoti Local Municipality (uMzinyathi WSA) located
predominantly south of the uThukela River and the Nkandla Local Municipality (King
Cetshwayo WSA) occupying the area north of the uThukela River (Figure 15.1).

Whilst the Nkandla Local Municipality has the largest area in the Middle uThukela region, the
town of Nkandla is located approximately 1.4 km east of the Middle uThukela-uMhlathuze
watershed. The settlements of Qudeni and Kranskop, however, are located on the Middle
uThukela watershed: Qudeni on the Buffalo-Middle uThukela watershed and Kranskop on the
Mvoti-Middle uThukela watershed. Settlements situated in the Middle uThukela region
include Dlolwana, Jameson’s Drift and The Ranch.

This region is home to the uThukela-Goedertrouw Transfer Scheme, an inter-basin transfer
scheme where water is pumped from the uThukela River to Goedertrouw Dam. The scheme’s
main objective is to improve the assurance of water supply to schemes supported by the
Goedertrouw Dam, including Richard’s Bay, the largest port in Africa. The uThukela-
Goedertrouw Transfer Scheme can also be supported by releases from the Spioenkop Dam
(uThukela DM) into the uThukela River, if necessary. Pumping from the uThukela-
Goedertrouw Transfer Scheme usually commences when the Goedertrouw Dam’s water level
drops below 90% of its full supply capacity. The scheme was designed to pump
approximately 1.2 m*/s from the uThukela River over the divide into the Goedertrouw Dam;
however, only about 1.0 m*/s is transferred due to operational inefficiencies. Following the
2014/15 drought, the uThukela-Goedertrouw Transfer Scheme was re-designed to increase
its capacity from 1.2 to 2.4 m*/s (UUW, 2020). The construction component of upgrade has
been completed. However, the upgraded scheme is currently not operational due to power
supply related challenges. This scheme is further discussed in Section 16.

The WTPs located in the Middle uThukela Region are summarised in Table 15.1.



Table 15.1 WTPs located in the Middle uThukela Region (UAP Phase 3 2020: GIS

Dataset).
Water Treatment Capacity q
Scheme Plant (Mi/day) Site
Vutshini-Nkandla Mfongosi WTP 0.6 Manzawayo-Mfongosi
confluence.

_ . Upstream of tributaries flowing
Vutshini-Nkandla Khombe Hospital WTP 1 into the Vutshini River.
Makhabeleni Makhabeleni WTP 4 ;::c:kelc River near Jameson's

East of Ntolwane, on the banks
Middledrift Middledrift WTP 10 of the Mkalazi, which flows

westwards into the Nsuze

uThukela River near Middle
Ngcebo  Water  Supply Ngcebo WTP 4 uThukela-Lower uThukela

Scheme

watershed.




Figure 15.1 General layout of the Middle uThukela Region.



The water supply schemes in this region are predominantly supplied from run-of-river
abstraction infrastructure:

- Vutshini-Nkandla Water Supply Scheme - this scheme sources its water from three river
systems; (i) through run-of-river abstraction from the Vutshini Stream (a tributary of the
Nsuze River); (ii) the Vove Dam in the Buffalo System (historical firm yield of 0.55
M£Z/day) and (iii) the Mhlathuze River in the uMhlathuze System (yield of 1.34 M2/day).

- The Makhabeleni Water Supply Scheme - this scheme is supplied from the uThukela
River (yield of 1 M2/day) near Jameson’s Drift.

- Middledrift Water Supply Scheme - this scheme is supplied from the uThukela-
Goedertrouw Transfer scheme abstraction works (through the Madungela High Lift
Pump) downstream of the uThukela-Nsuze confluence, with water feeding various
villages in the Middledrift Supply Area.

- Ngcebo Water Supply Scheme - raw water is abstracted at the Middledrift Abstraction
works and is supplied via a raw water pipeline, across the river, to the Ngcebo WTP.
From the treatment works, a bulk potable water rising main supplies a few reticulation
reservoirs.

15.2 Water Resources of the Middle uThukela System

15.2.1 Description of the Middle uThukela System Water

Resource Regions

a) Middle Thukela Region

i) Overview

As mentioned in Section 15.1, the uThukela River meanders in a south-easterly direction
from the Buffalo-uThukela confluence, which is located approximately 1.9 km west of the
Ntshongweni Hill, Trig Beacon 388, at an elevation of 1 032.8 mASL. Tributaries flowing from
the north into the uThukela River include the:

« Mfongosi River with its headwaters located approximately 3.9 km north-west of
Dlolwane and south-east of the Nkonyane Hill in the Qudeni Nature Reserve. The
Mfongosi flows in a south-westerly direction into the uThukela River. The Mfongosi
WTP is positioned at the Manzawayo-Mfongosi confluence, approximately 2 km
upstream of the Mfongosi-uThukela confluence.

« Manyane River, whose headwaters are located north-east of Dlolwane and flows in a
southerly direction, passing the Isilokomane Mountain on the east and into the
uThukela River at Jameson’s Drift.

« Nsuze River, which sources its water from the Siphezi Hill. The Nsuze River meanders in
a southerly direction with tributaries including the Maxhuma, Mathole, Vutshini and
Mkalazi, before it flows into the uThukela River approximately 2.2 km downstream of



the Shu Shu Warm Baths.

The uThukela-Goedertrouw Transfer

approximately 1.1 km downstream of the uThukela-Nsuze confluence.

Scheme is

e The headwaters of the Vutshini are located approximately 2.9 km south-east of

Qudeni as the crow flies. The Vutshini flows in a south-easterly direction into the

Nsuze River. The Khombe Hospital WTP, in the settlement of Spinnies, is located

upstream of this tributary.

e« The Middledrift WTP is located east of Ntolwane, on the banks of the Mkalazi River,
which flows westwards into the Nsuze River. The capacity of the WTP is 10 Mg/day.

e The proposed location for a 20 Mg/day WTP is on the Nsuze River, south of the

Sangeni settlement and between the Maxhuma-Nsuze and Mathole-Nsuze.

Tributaries flowing into the uThukela River from the south include the Vamvule and the

Ngcaza Rivers.

The Middle uThukela Region comprises of tertiary catchment V40 and quaternary catchment

V60K. The most dominant land cover category in this region is forestland and grassland,

occupying 50% and 27% of the entire region, respectively (Figure 15.2).

ii)

Surface Water

The hydrological characteristics for this region are summarised in Table 15.2.

Table 15.2 Hydrological characteristics of the Middle Thukela Region (WR2012:
Thukela Quat Info WMA 7 7Jul2015 spreadsheet)

Annual Average

Reqi River Area
egion (Catchment) | (km?) |Rainfall |Evaporation |Natural Runoff |Natural Runoff
(mm) (mm) (million m3) (mm)
Middle Thukela River
Thukela [(V40) 1753 817 1415 159.2 90.8
Thukela River
(V60K) 228 691 1400 13.0 57.1
Total 1981




Figure 15.2 Middle uThukela land cover.



iii) Groundwater

The Middle uThukela region is located in two hydrogeological regions, the KwaZulu-Natal
Coastal Foreland and North Eastern Middleveld (DWAF 2008) (Figure 15.3).

Hydrogeological Units
Basement rocks are exposed mainly in the northern parts of the area, comprising granite-
gneiss, schists and amphibolites.

The outcrop of Dwyka Group Tillite is prevalent around Kranskop and Qudeni. Sediments of
the Ecca Group are found in the eastern part of the area, with rocks of the Vryheid
Formation underlying much of the area. These rocks mainly comprise sandstones and are
relatively resistant to erosion, resulting in relatively narrow and deeply incised river
channels.

All the above sedimentary strata have been extensively intruded by dykes and sills of
dolerite. These features play an important role in the geohydrology of the area, and
significantly enhance the water-bearing properties of aquifers in the area.

The Natal Metamorphic Province includes rocks of some 1000 Maq, but their extent is limited
to the south-eastern part of the catchment around Kranskop. The extent of the Natal Group
is also limited to the area east of Kranskop.

Geohydrology

The study area is mostly underlain by the Karoo Supergroup and is either sub-horizontal or
has a very gentle inland dip to the west, wherein the structure comprises nhumerous south-
easterly tilted fault blocks. These fault blocks play an important role in groundwater flow.
Aquifers within the study area include;

« Weathered and fractured hard rock aquifer systems.
e Primary aquifers that are confined to a narrow strip along the middle reaches of the
uThukela, Sundays and Buffalo Rivers.

Groundwater Potential

Groundwater yields from ‘hard-rock’ boreholes in the area are generally low and in the
range 0.1 to 0.6 ¢/s, although significantly higher yields (3 ¢/s) can be obtained in
hydrogeologically favourable situations, such as fracturing and intrusive Karoo dolerite
contact zones. Contacts between different lithologies were also seen to be important drilling
targets. There is little difference in yield amoung the various geological formations. Higher
borehole yields can be obtained in some localities. Juxtaposition of sandstone horizons to
dolerite, major structural features such as faults and fractures and more competent Natal
Group quartzites and sandstones have produced borehole yields in excess of 2 ¢/s. The
likelihood of obtaining yields in excess of 2 ¢/s, however, is less than 30%, while few



boreholes yield more than 3 ¢/s. Groundwater recharge over the area varies from 1 fo 5 % of
the mean annual precipitation (MAP), with an average of about 3 percent of the MAP,



Figure 15.3 Groundwater potential in the Middle Thukela Region.



iv) Water Quality

Surface Water

There are no known major water quality problems in the Vutshini Water Supply Scheme
area. It is, however, likely that the quality of the Vutshini River is significantly affected
during periods of low flow due to the land use activities upstream and soil erosion
(Department of Water Affairs Vutshini All Town Study, 2011, Page 23).

Groundwater

Groundwater quality in the area is generally good, with the best quality groundwater found
in the higher rainfall portions, and the poorest quality in the lower rainfall areas towards the
east, groundwater quality deteriorates in the direction of flow and assumes a more
dominant N-CI character. The total dissolved solid (TDS) content of the groundwater is
generally in the range 50 to 200 mg/I, but this can rise considerably to more than 420 mg/I
in the lower rainfall portions. Poorer quality groundwater is found in the lower reaches of the
Upper uThukela, Bushmans and Mooi Catchments, probably reflecting the influence of the
argillaceous sediments in this part of the study area. Instances of elevated fluoride were
reported for the western part of the catchment.

15.2.2 Reserve

This section summarises the latest Water Resource Classes and Associated Resource Quality
Objectives in the Thukela Catchment (Gazetted in March 2023), with a focus on the middle
uThukela water resource region. Of particular interest from a water resources management
perspective, is the present ecological state (PES) and the recommended or targeted
ecological state (TEC) of water resources in the region.

The Water Resource Classes and Associated Resource Quality Objectives report categorises
the study area into different integrated units of analysis (IUAs) based on various factors,
including the homogeneity of climate, soils and land use. For the purpose of this report, the
middle uThukela water region falls within two IUAs: (i) quaternary catchments V40A and B
are grouped into one integrated unit of analysis (IUA), forming part of the area downstream
of the Mooi River confluence to the uThukela-Goudertrouw Transfer Scheme pump station
and (ii) the uThukela River from the uThukela-Goudertrouw Transfer Scheme abstraction
point to the Lower Thukela Bulk Water Supply Scheme abstraction point. The water
resources classes and associated resources quality objectives for these two IUAs are shown
in Table 15.3 below.
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Table 15.3 The present and targeted ecological state of water resources within the
Middle uThukela Water Resource Region (DWS, 2023).

IUA Description

PES

TEC

Mooi River confluence to the
uThukela-Goudertrouw Transfer
Scheme pump station

The present ecological state
(PES) of this IUA is category C
with significant modification due
to subsistence agriculture in the

rural settlements, as well as
pumping of water to the
uMhlathuze  River via the

uThukela-Goudertrouw Transfer
Scheme.

The targeted ecological state
(TEC) for this IUA (V40A &B) is
category C, where it s
recommended that base flow
patterns are maintained to
sustain low flows and river health
during drought periods.

The uThukela River from the
uThukela-Goudertrouw Transfer
Scheme abstraction point to the
Lower Thukela Bulk Water

The PES of this segmnent of the
uThukela River is currently
category B, as the amount of
villages and subsistence

The TEC for this region is
category C due to the expected
increase in the amount of water
pumped out of the river through
the LTBWSS.

Supply Scheme (LTBWSS)
abstraction point.

agriculture are less significant
along the river. It is recommended that both
low/base flows during winter and
high flows (or freshets) during
summer are maintained to
sustain riverine ecology and

water quality.

According to the DWAF (2004) Thukela Reserve Defermination study, the uThukela
Reserve water resource analysis assumed that the Spioenkop, Ntshingwayo and Wagendrift
Dams will contribute to the users and the Reserve in the Middle to Lower uThukela areas.
This conjunctive use of these three dams results in large theoretical surpluses in the Lower
uThukela River,

15.2.3 Existing Water Resource Infrastructure and Yields

The Vutshini and Nkandla supply areas were combined into a single supply area in order to
shift the supply area boundary eastwards, incorporating the Nsuze River as a sustainable
supply source. This water supply area covers the north-western section of the Nkandla Local
Municipality, within the King Cetshwayo District Municipality.

The Vutshini-Nkandla Regional Scheme is the main water supply scheme in this region and is
described below:

e« The Nkandla Water Supply Scheme area straddles the Upper Mhlathuze River (i.e.
quaternary catchment W12A) and the Nsuze River catchments (i.e. Quaternary
Catchments V40C & D). There is a current deficit of 0.38 million m3/annum (1.0 Mg/day)
on the registered water use for the Nkandla Water Supply Scheme. The water supply
deficit will continue to increase to 1.91 million m3/annum (5.2 M¢/day) by 2030 on the
high growth scenario. The available water resources of 1.65 million m3/annum (4.5
M¢/day) are not sufficient to meet the current and future water requirements of the
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Nkandla Water Supply Scheme Areaq, particularly during low flow periods (DWAF,
2011).

e« The Vutshini Water Supply Scheme utilises the uThukela River as its main source
(1 Mg/day) and the Vutshini River, which is a tributary of the Nsuze River, as an
alternate source. The scheme also receives its water from Vove Dam (yield of 0.55
MZ/day) on the Vove River and the Mhlathuze River (yield of 1.34 M£/day). The
Vutshini Water Supply Scheme comprises of two WTPs. Only one plant falls within this
region, namely, the Vutshini WTP at the Vutshini Village. The WTP supplies the village
and the surrounding villages up to Msobotsheni in the north-east and Ntingwe in the
south (Department of Water Affairs, 2011, page 17). The Ntingwe Dam (Figure 15.4
and Table 15.4) supplies raw water for both irrigation and domestic water supply
purposes to the Ntingwe rural community.

During low flow periods, the maximum abstraction over a 3-month period at the
Vutshini WTP is approximately 0.03 million m3, This amount is not sufficient to meet the
3-month peak summer demand of 0.39 million m? (Department of Water Affairs All
Town Study, 2011, Page 22).

Dams found in this region include the Ntingwe Masonry and Nfingwe Dams which are being
used as irrigation dams in the Ntingwe Tea Estate. During dry periods, there is insufficient
water in the lower uThukela River and releases from upstream dams are needed.

A dam on the Nsuze River is recommended to supply the future demand of the Vutshini-
Nkandla regional scheme. Preliminary hydrological investigations indicate that a dam
impounding 31 million m? will have an estimated yield of 19 M¢/day for the scheme (UAP
Phase 3, 2020).

The Kranskop Water Supply Scheme, which is currently supplied by groundwater
abstraction, also forms part of this region. It forms part of the Mandleni River catchment,
which is part of the uThukela River system.

Other small treatment works exist in this area but are not part of this report as they do not
constitute bulk schemes. These dare either supplied from run-of-river abstractions or
boreholes (Department of Water Affairs All Town Study, 2011, Page 22).

15.2.4 Operating Rules

The Ntingwe Dam (Figure 15.4 and Table 15.4) is used to support irrigation needs. As a
result, there are no operating rules presented for Ntingwe Dam in this report.
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Figure 15.4 Ntingwe Dam (MBB Consulting Engineers 2020: website).
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Table 15.4 Characteristics of Ntingwe Dam.

Catchment Details

Incremental Catchment Area: 1.03 kmz2e
Total Catchment Area: 5 km2a
Mean Annual Precipitation: 810 mm#b

Mean Annual Runoff:

0.21 million m3®

Annual Evaporation: 1400 mm®
Dam Characteristics

Gauge Plate Zero: 943.5 mASL ¢

Full Supply Level: 960 mASL e

Net Full Supply Capacity:

0.4 million m3¢

Spillway Height:
Dead Storage:

16.5me

N/A

Total Capacity:

0.4 million m3¢

Original Measured Dam Capacity:

0.4 million m3¢

Surface Area of Dam at Full Supply Level: 0.07 km2 ¢
Dam Type: Earth fill
Material Content of Dam Wall: Earth fill

Crest Length:

Crest length: 134 m ¢
Spillway Section: 24 m d
Non-Spillway Section: 110 m d

Type of Spillway:

Side Channel Spillway ¢

Capacity of Spillway: N/A
Date of Completion: 2001 ¢
Date of Last Area Capacity Survey: 2009
Date of Next Area Capacity Survey: N/A

a Catchment delineation using 20m DEM and spatial ana

b WR2012

¢ DWS List of Registered Dams Database (April 2019).

d Measured on Google Earth.
¢ 0.5 m Contours
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15.3 Supply Systems

15.3.1 Description of the Middle uThukela System

The Middle uThukela System includes supply to two major areas, i.e. south of the uThukela
River in the uMzinyathi DM and north of the uThukela River in the King Cetshwayo DM
(KCDM), including the City of uMhlathuze WSA. Supply to the King Cetshwayo areas is
predominantly from water abstracted at Middledrift, through the uThukela-Goedertrouw
Transfer Scheme. Information on KCDM systems is reported on the uMhlathuze System
(Section 16). Supply to the uMzinyathi Area is described below.

a) Makhabeleni WTP and Supply System

The Makhabeleni WTP is located in Makhabeleni (Jameson’s Drift) along the uThukela River
in the uMzinyathi District Municipality.

The Makhabeleni WTP obtains its raw water from the uThukela River and pumped via an
abstraction tower and bridge to a 4 Mg/day WTP on the southern banks of the uThukela
River. At the WTP, raw water is treated and pumped to a high-level command reservoir
before being distributed to various reservoirs in different parts of Makhabeleni.

The WTP was upgraded from 2 Mg/day to 4 Mg/day towards the end of 2017 and five phases
of the distribution network were completed towards the end of 2018. A portion of the sixth

phase of the distribution system was also completed in 2018.

The spatial layout of the completed phases 1 to 5, a portion of phase 6 and the planned
phases 7 and 8 are shown in Figure 15.5 and the schematic is illustrated in Figure 15.6.

The characteristics of the Makhabeleni WTP are shown in
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Table 15.5. The pump details, reservoir details and pipeline details are listed in Table 15.6,
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Table 15.7 and Table 15.8 respectively.
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Figure 15.5 Spatial layout of the Makhabeleni Supply System.
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Figure 15.6 Schematic of the Makhabeleni Supply System.
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Table 15.5 Characteristics of the Makhabeleni WTP.

WTP Name: Makhabeleni WTP
System: Tugela Supply System
Maximum Design Capacity: 4 Ml/day

Current Utilisation: 2.0 Ml/day

Raw Water Storage Capacity: 0 Ml

Raw Water Supply Capacity:

2.0 Ml/day due to constraint of abstraction works

Pre-Oxidation Type:

None

Primary Water Pre-Treatment

Chemical:

Polymeric Coagulant

Total Coagulant Dosing Capacity:

13 I/hour (running at 50%)

Rapid Mixing Method:

Conventional Paddle Flash Mixer

Clarifier Type:

Dortmund manual clarifiers

Number of Clarifiers:

6 (2 old and 4 new)

Total Area of all Clarifiers:

140.4 m? (28.08 m2old and 112.32 m2 New)

Total Capacity of Clarifiers:

4.5 Ml/day

Filter Type:

Constant Rate Rapid Gravity Filters

Number of Filters:

8 (2 Old and 6 New)

Filter Floor Type

Laterals with Nozzles

Total Filtration Area of all Filters 83.64 m?
Total Filtration Design Capacity of all| 4 MI/day
Filters:

Total Capacity of Backwash Water |0 m3
Tanks:

Total Capacity of Sludge Treatment|None
Plant:

Capacity of Used Washwater System: |0 Ml/day

Primary Post Disinfection Type:

Sodium Hypocloride

Disinfection Dosing Capacity: 13 I NaOCl/hr
Disinfectant Storage Capacity:

Total Treated Water Storage|0.5 Ml
Capacity:
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Table 15.6 Pump details: Makhabeleni Supply System.

Number of Pumps
System D S D) Pump Supply From Supply To it :::Ii CaDl::cyif
Y Name Number of | Number of Description PPl PPly Head (m) pactty
Duty Standby (m) (Mi/day)
Pumps Pumps
. Tugela Makhabeleni WTP Pre-
Makhabeleni| Raw Water (WTP) 1 1 Gorman Rupp Abstraction settlement Tank 32.8 35.2 4.240
Makhabeleni Pp'rab]e Water KSB WKLN )
High Lift (WTP) 2 1 WTP Command Reservoir 166.1 194.0 2.000
. . 65/6
(Umzinyathi)
Makhabeleni | Potable Water High
Lift (WTP) B 2 1 KSB WKLn 65/6 WTP Uthungulu Reservoir 192.8 217.0 2.000
(Uthungulu)
Makhabeleni Phase 4 1 1 Gr””d‘;"ls CR3- | ph4 Res 4 Bulk Res 4 C 135.0 160.0 0.125
Makhabeleni| Phase 5 (Lift 1A) 1 1 TBC Ph3 Reservoir Tank 2 201.0 222.0 0.480
Makhabeleni| Phase 5 (Lift 1B) 1 1 TBC Ph3 Reservoir Dakeni Res 3b 122.0 137.0 0.107
Makhabeleni Phase 5 (Lift 2) 1 1 TBC Tank 2 Tank 3 169.0 189.0 0.480
Makhabeleni Phase 5 (Lift 3) 1 1 TBC Tank 3 Ph 5 Command Res 190.0 210.0 0.480
Makhabeleni| Phase 6 (Lift 1A) 1 1 Grund;zs CR 5- Res 6A Res 6B 190.4 234.0 0.099
Makhabeleni| Phase 6 (Lift 1B) 1 1 Grundf(1)<s) CR 45- Res 6A Res 6C 188.7 255.5 0.828
Makhabeleni Phase 6 (Lift 2) 1 1 Grundf;)os CR 45- Res 6C Res 6D 207.1 2328 0.810
Makhabeleni Phase 6 (Lift 3) 1 1 Grundflols CR45- Res 6D Res 6E 226.4 2477 0.764
Makhabeleni| Phase 6 (Lift 4A) 1 1 Grundfos CR32- Res 6F Res 6F (Command) 206.1 221.8 0.642
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Number of Pumps
System [P S5 e Pump Supply From Supply To GG ::CZ CaDl::cyif
Y Name Number of [ Number of Description PPy PPy Head (m) Mlp d Y
Duty Standby (m) (Ml/day)
Pumps Pumps
Makhabeleni| Phase 6 (Lift 4B) 1 1 TBC Res 6E Res G1 (future) 132.8 1545 0.316
Makhabeleni Phase 6 (Lift 5) 1 1 Grundfos CRE1- Tank F1 Tank F2 (ur\der 100.0 106.0 0.023
27 construction)
Makhabeleni| Ph 7 (Ezinkawini) 1 1 Grunlccl)f_ols7CRE Tank E1 Tank E2 224.0 245.4 0.171
Makhabeleni| Ph 7 (Mkondeni) 1 1 Grund;%s CR 5- Tank M1 Tank M2 199.0 214.0 0.071
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Table 15.7 Reservoir details: Makhabeleni BWSS.

System Reservoir Site Reservoir Name Cug:lt;ity Function (J‘;\V;L) (mI::-SL)
Makhabeleni Makhabeleni Command Res A 0.500 Distribution 474 468#
Makhabeleni Makhabeleni Res 2 0.050 Terminal 435 429#
Makhabeleni Makhabeleni Res 3 0.200 Distribution 435 431#
Makhabeleni Makhabeleni Res 4 0.100 Distribution 440 436#
Makhabeleni Makhabeleni Res 5 0.200 Terminal 980 976#
Makhabeleni Makhabeleni Res A 0.250 Distribution 420 416#
Makhabeleni Makhabeleni Res B 0.250 Terminal 620 6154
Makhabeleni Makhabeleni Res C* 0.250 Distribution 620 615#
Makhabeleni Makhabeleni Res D* 0.250 Distribution 810 805#
Makhabeleni Makhabeleni Res E* 0.250 Distribution 1034 1030#
Makhabeleni Makhabeleni Res G** 0.100 Terminal 1160 1155#
Makhabeleni Makhabeleni Res G2** 0.050 Terminal 1090 1085#
Makhabeleni Makhabeleni Res H** 0.100 Terminal 1230 1225#
Makhabeleni Makhabeleni Res F** 1.0 Distribution 1230 1225#

*Under construction (anticipated completion is end 2020); **At tender stage; #Based on assumed reservoir depth
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Table 15.8 Pipeline details: Makhabeleni BWSS.

.. Length b{ominal q Capacity Age

System Pipeline Name From To (km) Dlzx:l:;er Material (Mi/day) | (years)
Makhabeleni | Raw water pipeline Abstraction works Makhabeleni WTP 0.127 160 uPVC 2.6** 9
Makhabeleni | Potable water pipeline Makhabeleni WTP Command Res A 0.947 160 uPvC 2.6** 9
Makhabeleni | Potable water pipeline Command Res A Res 2 4.652 160 uPVC 2.6 9
Makhabeleni | Potable water pipeline Command Res A Res 3 1191 160 uPVC/HDPE 2.6 9
Makhabeleni | Potable water pipeline Res 3 Res 5 2916 100 Klambon 1.02** 9
Makhabeleni | Potable water pipeline Command Res A Res 4 16.617 160/110 uPVC 1.23** 9
Makhabeleni | Potable water pipeline Command Res A Res A 8.556 160 uPVC 2.6 9
Makhabeleni | Potable water pipeline Res A Res B 2.983 110/75 uPVC/HDPE| 0.572* 9
Makhabeleni | Potable water pipeline Res A Res C 4.165 110 uPVvC 1.23** 9
Makhabeleni | Potable water pipeline Res C Res D 2.393 125 uPVC 1.59* 9
Makhabeleni | Potable water pipeline Res D Res E 1.196 125 uPVvC 1.59* 4
Makhabeleni | Potable water pipeline Res E Res F 1.730 125 Steel 1.59* 4
Makhabeleni | Potable water pipeline Res E Res G 1.162 110 HDPE 1.23** Planned
Makhabeleni | Potable water pipeline Res E Res G2 5.553 110 HDPE 1.23* Planned
Makhabeleni | Potable water pipeline Res G2 Res H 1.080 110 HDPE 1.23* Planned

*

Based on a velocity of 2m/s

** Based on a velocity of 1.5 m/s
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15.3.2 Status Quo and Limitations of the Middle uThukela System

a) Makhabeleni WTP and Supply System

The Makhabeleni BWSS has recently been upgraded and is adequate to meet current and future
demand. The main challenge facing the WTP is limited raw water abstraction capacity
(currently limited to 2 Mg/day). It is proposed that a feasibility study be undertaken to
investigate the potential for an upgrade of the abstraction works to cater for both current and
future demands.

15.4 Water Balance/Availability

The Vutshini-Nkandla Regional Water Supply Scheme is mainly supplied from run-of-river
abstractions through the Vutshini Stream, the Vove Dam yielding 0.33 MZ/day, the Mhlathuze
River and the uThukela River. The source yield will be insufficient to cater for the current
requirements of the Vutshini-Nkandla Scheme.

A dam on the Nsuze River is recommended to supply the future demand of the Vutshini-
Nkandla regional scheme; the preliminary hydrological investigations indicate that a dam
impounding 31 million m3 will have a sufficient yield of 19 M2/day for the scheme (UAP Phase 3,
2020).

15.5 Recommendations for the Middle uThukela System

15.5.1 System Components

a) Ngcebo WTP and Supply System

The Ngcebo Bulk Water Supply Scheme is located in the far northern reaches of the Maphumulo
Local Municipality, along the uMzinyathi-KCDM border. This bulk water supply scheme obtains
its raw water supply via the Madungela Abstraction Works, which sources its water from the
uThukela River. Raw water is pumped to the Ngcebo WTP via a bulk water pipeline where it is
treated, then distributed to areas north and south of the WTP.

The Ngcebo Water Supply System (WSS) was implemented in five phases by uMngeni-uThukela
Water, with the first phase completed in June 2008, supplying an estimated population of 6 104.
Phase 1 also included the upgrade of the Ngcebo WTP to 0.25 M£/day, as well as the
implementation of a reticulation system.
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Phase 2 and Phase 3 entailed the construction of reticulation to supply an additional estimated
population of 7128 and were completed in December 2008 and June 2009, respectively.
uMngeni-uThukela Water then implemented an upgrade of existing bulk pipelines and an
upgrade of the WTP to 0.43 MZ/day before implementation of Phase 4 could take place.

Phase 4 consisted of newly laid reticulation pipelines to supply a population of approximately
2 168, and was completed in April 2010. By January 2012, uMngeni-uThukela Water had then
completed the upgrade of the raw water bulk pipeline from the Madungela Abstraction Works
to increase the supply of raw water to the Ngcebo WTP.

In October 2013, Phase 5 of the Ngcebo BWSS was completed, ultimately providing water to an
additional population of approximately 1656. The Ngcebo WTP has recently undergone a
capdacity upgrade to 4 Myg/day in order to provide a consistent supply of water to all households
within the area.

The Universal Access Plan Phase III planning study (Umgeni Water 2020) identified the
following upgrades and augmentation required to adequately supply the Ngcebo WSS:

e The bulk distribution infrastructure is to be extended to include three (3) primary bulk
pipes of diameter ranging between 63 - 315 mm, totalling 6.04 km in length, 17
secondary bulk pipes ranging in diameter of between 110 - 630 mm, totalling 50.04 km
in length and 21 tertiary bulk pipes ranging in diameter between 50 - 125 mm, totalling
21.48 km in length

e« Increase the existing storage capacity by constructing two (2) primary reservoirs,
having a total storage capacity of 800 kg and 25 tertiary reservoirs, having a total
storage capacity of 8 220 kg

o Construction of one 15.51 kW pump station to serve the primary command reservoir

The total bulk cost requirement for the Ngcebo BWSS, as at 2020, is R250.8 million (excl VAT).
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16. uMhlathuze System

16.1 Synopsis of the uMhlathuze System

With a total catchment area of approximately 5 653 km? the uMhlathuze Water Resource
Region (W1 secondary catchment) is composed of the uMhlathuze River (W12 tertiary
catchment), Mlalazi River (W13 tertiary catchment) and Matigulu River (W11 tertiary
catchment) catchments (Figure 16.1). Four Water Service Authorities (WSAs) are in the
uMhlathuze Water Resource Region (Figure 16.1):

i) A small portion of the Zululand WSA is located in the north-west of the uMhlathuze
Region.
ii) The King Cetshwayo District Municipality (KCDM) WSA.
iii) The City of uMhlathuze WSA (an independent WSA within KCDM),
iv)  The northern portion of the iLembe WSA, which is located in the Matigulu watershed.

The headwaters of the uMhlathuze River are located approximately 0.4 km from the
Zululand-King Cetshwayo District Municipal boundary! approximately 1.8 km south-west of
the Babanango Hill and approximately 10.9 km south-west of the settlement of Babanango
(Ulundi Local Municipality), as the crow flies. Babanango is located on the uMhlathuze-
Mfolozi watershed. From the uMhlathuze headwaters, the river meanders in a south-easterly
direction, with the town of Nkandla (Nkandla Local Municipality) to the west and the town of
Melmoth (Mthonjaneni Local Municipality) to the east. At the Nkandla-Mthonjaneni-uMlalazi
local municipal boundary, the uMhlathuze River flows eastward, passing the town of Eshowe
to the south. At the Mthonjaneni-uMlalazi-uMhlathuze local municipal boundary, the
uMhlathuze River meanders in a southerly direction, passing the town of Empangeni to its
east before discharging into Richards Bay (formerly called the uMhlathuze Bay/Lagoon?),
the largest port in South Africa by tonnage, handling about 89 million tonnes of cargo per
year, equating to about 55% of South Africa’s seaborne cargo (KZN Department of
Transport).

The integrated uMhlathuze System consists of:

e The Goedertrouw Dam (owned and operated by DWS), which is the largest water
resource in the system. The dam supplies water to the Greater Mthonjaneni WTP below
the dam wall. Furthermore, water is released from the dam for downstream users
including irrigation, industry and domestic supply.

e« The Mhlathuze Weir (owned and operated by uMngeni-uThukela Water), which is
located at the Mhlathuze River about 10 km before it discharges into the Indian Ocean.

12016 municipal boundary (Municipal Demarcation Board).
2 Jones 2014:1.
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The weir is essential for UUW operations as it is the main source of raw water for the
Nsezi WTP and also supplements Lake Nsezi when required. In addition, the weir
supplies water for irrigation and industrial purposes.

Local coastal lakes, namely, Lake Nsezi, Lake Cubhu, Lake Mzingazi and Lake
Nhlabane. Lake Nsezi, owned by UUW, primarily supplies raw water to Richards Bay
Minerals. The lake also supplies supplementary raw water to the Nsezi WTP, as and
when required. Water is transferred from the Mhlathuze Weir to augment Lake Nsezi
when storage levels decline. Lakes Mzingazi and Chubu supply raw water to the
Mzingazi and Esikhaleni WTPs, respectively, which are operated by the City of
uMhlathuze.

The uThukela-Goedertrouw Transfer Scheme (near Middledrift), which was built as a
drought emergency scheme in 1997. This scheme was designed to pump 1.2 m3/s but
only supplies up to 1.0 m3/s (as a result of operational inefficiencies) from the uThukela
River over the divide into the Goedertrouw Dam. An upgrade of the uThukela-
Goedertrouw Transfer Scheme capacity, from 1.2 to 2.4 m3/s, was proposed and
designed during the 2014/15 drought. This upgrade includes the installation of
additional river abstraction pumps, the construction of a parallel de-sanding works,
parallel high lift pump station and a parallel rising main from the second high lift pump
station to the Mvuzane stream which feeds the Goedertrouw Dam. The construction
component of the project is complete, however, the new scheme is not yet operational
due to power supply challenges. DWS and UUW are in communication with Eskom to
address this challenge.
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Figure 16.1 General layout of the uMhlathuze System.
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16.2 Water Resources of the uMhlathuze System

16.2.1 Description of the uMhlathuze System Water Resource

Regions

a) uMhlathuze Region

i) Overview

From its headwaters, the uMhlathuze River meanders in a south-easterly direction for
approximately 4.2 km, serving as the Zululand-King Cetshwayo District Municipal boundary?.
Thereafter, the uMhlathuze River confinues to meander in a south-easterly direction, with
the Gologodo Stream joining upstream of the Riversmeer and Phambana settlements4. The
Babanango Dam on the Gologodo Stream (approximately 2 km south-west of Babanango as
the crow flies) supplies water to Babanango via a water treatment plant (WTP) located
immediately downstream of the dam wall (Figure 16.2).

The uMhlathuze River continues meandering in a south-easterly direction with contributions
from the Gosweni, Mbizweni, Manzimnyama and Ngwekweni Rivers flowing from the west
across Ingoyama Trust Board (ITB) land. The Nkandla Bulk WTP Abstraction Weir is located
approximately 2 km downstream of the uMhlathuze-Ngwekweni confluence. At the P226
bridge (about 150 m downstream the weir), the Zululand-King Cetshwayo District Municipal
boundary stops following the uMhlathuze River, with the river flowing in a southerly direction
and the Xhaphozini and Nomasila Rivers joining from the east.

The Ntumbeni River, located south of the Nkandla cemetery and wastewater works (WWW),
flows east across ITB land, joining the Madiyana River (also on ITB land east of Nkandla),
which discharges into the uMhlathuze River. The uMhlathuze River meanders in a south-
easterly direction with the Nyawashune River, Middle uThukela-uMhlathuze watershed,
joining it from the west. The uMvuzane River meanders from the west, passing the KwaNtoza
Hill, with the Bomvana River joining it from the south, downstream of the KwaNtoza Hill
before it flows into the uMhlathuze River. Water from the uThukela-Goedertrouw Transfer
Scheme is pumped into the Mvuzane River. The Nhlisa River flows from the south into the
uMhlathuze River downstream of the Bomvana-Mhlathuze confluence. Thereafter, the
uMhlathuze River flows into Goedertrouw Dam in the Nkwaleni Valley.

Tributaries flowing into Goedertrouw Dam from the south include Vuma, Ndlovane and
Ncemaneni. The Manzini River, whose headwaters are near the St. Mary’s Hospital in the
KwaMagwaza settlement, meanders from the north into the KwaMazula River which flows
into Goedertrouw Dam.

3 2016 municipal boundary (Municipal Demarcation Board).
4 Approximately 1.7 km south-east of Owen’s Cutting (2831AC 1:50 000 Topographic Map 2013).
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The uMhlathuze meanders eastwards from the Goedertrouw Dam Wall, with tributaries
including the Mfule River flowing from the north-west. Tributaries of the Mfule include the
Mfulazane on which the Melmoth Abstraction Weir is located. At the Maijaji-Mhlathuze
confluence (the Ntambanana River, whose headwaters are located south of the the
Ntambanana settlement is a tributary of the Maijaji River), the uMhlathuze River flows in a
south-easterly direction, passing the town of Empangeni on the east. The uMhlathuzana
River discharges into the uMhlathuze River from the west and the Mpangeni River, flowing
on the outskirts of Empangeni via the Mpangeni Lake, discharges into the uMhlathuze River
from north. The uMhlathuze River then flows eastwards, passing the Sigwenyane and Niwe
Lakes to the east and the Mangeza Lake, adjacent to the University of Zululand, to the west.
It continues to meander eastward with the Nseleni River flowing into it from the north,
passing the Mhlathuze Weir before it discharges into the uMhlathuze Estuary.

The lower reaches of the Mhlathuze catchment include a number of “off-channel lakes”. The
lakes include Lake Mpangeni, Lake Sigwenyane, Lake Niwe and Lake Mangeza. The lakes
are found in small rivers with insufficient flow to maintain an open channel connection
(Kelbe and Germishuyse, 2001). The lower reaches of these rivers in the uMhlathuze flood
plain are blocked by sand bars, resulting in the formation of small lakes. Due to their
formation being based on rivers, the lakes are dependant on surface runoff for recharge,
while groundwater seepage is also considered to be significant. Discharge into the
uMhlathuze River is generally through groundwater.

The headwaters of the Nseleni River are located to the north, approximately 3 km from the
uMhlathuze-Mfolozi watershed and approximately 1 km from the Ndondondwana settlement
as the crow flies. The Nseleni River meanders eastward and at the confluence with the
Mvuzane River, it flows southwards with the Okula River joining it from the west. The
Nseleni-Okula confluence is located approximately 7 km west of the Nseleni settlement as
the crow flies and approximately 320 m east of the Reding Dam Wall. The Okula River is
located to the north of Empangeni. The Nseleni River meanders to the south of the Nseleni
settlement, forming the eastern boundary of the Enseleni Nature Reserve before flowing into
Lake Nsezi.

Lake Nsezi is located on the western edge of the coastal plain (Kelbe and Germishuyse 2001;
50). This coastal plain is “the largest primary aquifer in southern Africa, extending from
Mtunzini on the Zululand coast up through Maputaland for the full length of the Mozambique
coastal zone. This region is very flat with highly permeable soils that promote rapid recharge
fo the aquifer. The uppermost formation on this coastal plan is an uncontrolled aquifer which
has as its upper boundary a ‘water table’ that is the top of the saturated zone” (Kelbe and
Germishuyse 2001: 17). Due to the aquifer characteristics, Lake Nsezi is considered to have a
significant groundwater component. However, the lake is still controlled, to a large extent,
by the Nseleni River that is situated in a different geological region (Kelbe and Germishuyse
2001: 50). Due to this dual-dependancy on the aquifer and the Nseleni River, Lake Nsezi is
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called a “combination lake” (Kelbe and Germishuyse 2001; 50). Water is also transferred
from the Mhlathuze Weir to Lake Nsezi as and when required (i.e. based on lake water level).

Rivers flowing into Lake Mzingazi, a coastal lake (Kelbe and Germishuyse 2001: 49), include
Nundwane from the north, as well as Mpisini and Bhodlisa from the north-east. Kelbe and
Germishuyse explain coastal lakes as “lakes that have significant flow-through
characteristics where there is generally continuous and simultaneous recharge and
discharge through various parts of the lake bed fo the aquifer. Generally, this seepage rate
/s greatest at the surface shoreline and decreases exponentially with distance underneath
the lake.” Existing geological research suggests that the Zululand coastal lakes also have
direct interaction with the aquifer and that they have similar seepage characteristics. As a
result, these lakes are assumed to be supplied through direct rainfall, surface runoff from
riparian zones, streamflow and groundwater recharge. Lakes controlled by subsurface
conditions in the Richards Bay area include Lake Mzingazi, Lake Nhlabane and Lake Cubhu.

Lake Mzingazi has two main compartments with the northern and southern parts of the lake
separated by a very shallow and narrow section that is exposed during extremely dry
conditions. According to Kelbe and Germishuyse (2001), the southern compartment is
approximately 14 m below mean sea level at its deepest point and is therefore susceptible to
saline intrusion under adverse conditions.

Rivers flowing into Lake Cubhu (or Qhubu) include the Mzingwenya and Mpembeni and the
lake is situated to the south of the Richards Bay Harbour. The physical characteristics of the
lake suggest that it may have originally part of the uMhlathuze Estuary but has become
isolated due to deposition processes on its northern sections (Kelbe and Germishuyse, 2001).
During flood events, overflow from the lake is believed to flow through this section directly
info the uMhlathuze estuary via a small channel linked to a series of canals on the
uMhlathuze floodplain.

The headwaters of the Mlalozi River are located approximately 3 km north-east of the
Entumeni Nature Reserve as the crow flies. It flows approximately 3.5 km in a south-easterly
direction into the Eshlazi Dam and then into the Rutledge Park Dam, with the D313 road
separating the two dams. The Eshlazi and Rutledge Park Dams are located north of the
Dlinza Nature Reserve and Eshowe town. The Mlalazi River meanders north of Eshowe and
then eastward, with tributaries including the Mtilombo, Ndlovini and Tondo flowing from the
north. The Mkukuze and Bhadi Rivers flow into the Mlalazi River from the west before it flows
east around Mtunzini (north of the Umlalazi Nature Reserve), where in discharges into the
Indian Ocean.

The headwaters of the Matigulu River are located approximately 440 m west of the
Osulgulweni settlement, about 850 m south-east of Trig Beacon 79 at an elevation
856.5 mASL, on the uMhlathuze-Lower-uThukela watershed. It meanders in a southerly
direction, flowing through wetlands at Mpongolwane and then heads eastward with the
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Matimefu River joining it from the north. As the Matigulu River continues meandering
eastward, the uMngwenya River joins it from the west, while the Mkono, Nwaku and
Mpushini (with its headwaters located south of the Dlinza Nature Reserve) Rivers joining it
from the north. Af the Mpushini-Matigulu confluence, the Matigulu turns southward, with
Honothi and the Mombeni Rivers flowing into it from the west and the Bumba River from the
north. The Matigulu River continues meandering southward, passing the Catherine Booth
Hospital on the east, the Msunduze River discharging into it from the west and the Nyezane
River flowing into it from the north. The town of Gingindlovu is located approximately 5.6 km
north of the Nyezane-Matigulu confluence. Thereafter, the Matigulu River flows in a south-
easterly direction and at the confluence with the iNoyoni River, which flows parallel to the
coast, the Matigulu River turns eastward into the Matigulu Lagoon.

ii) Surface Water
The predominant land cover categories in the uMhlathuze Water Resource Region are
forested land, cultivation and residential areas (predominately rural). The hydrological
characteristics for this region are summarised in Table 16.1.

Table 16.1 Hydrological Characteristics of uMhlathuze Region (WR2012: Usutu-
Mhlathuze Quat Info WMA 6 July 2015).

Annual Average
Reqi Ri Catch t Area = =
e L) iver (Catchment) (km?) |Evaporation |Rainfall| Natural Runoff | Natural
(mm) (mm) (million m3) [ Runoff (mm)
uMhlathuze |Matigulu River 954 1300 1077 198.2 207.8
(W11)
uMhlathuze  River
(W12) 4209 1375 973 628.6 149.4
Mlalazi River (W13) 498 1300 1205 131.0 264.7
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Figure 16.2 Land cover map of the uMhlathuze Region.



iii) Groundwater
The uMhlathuze Region is located in three hydrogeological regions; the Northern Eastern
Middleveld, KwaZulu-Natal Coastal Forelond and Southern Lebombo (DWAF 2008)
(Figure 16.3).

Hydrogeological Units

The oldest rocks in KwaZulu-Natal, forming part of the Kaapvaal craton, are of Swazian age
and are represented, by the Nondweni Group and Empangeni Metamorphic Suite of the
Barberton Sequence and its intrusive granites. These rocks are overlain by the rocks of the
Pongola Supergroup. These metamorphosed sedimentary and volcanic rocks rest
unconformably upon the granites.

The Natal Group outcrops in the Eshowe and Hlabisa areas, where it rests unconformably on
the basement granites in parts. The Dwyka Formation rests unconformable on the Natal
Group. Pietermaritzburg shale and the Vryheid Formation are the other significant
sedimentary rocks in the area.

Outcrops of Karoo dolerite occur throughout the area and form massive sills that have
intruded the Karoo Formation.

Geohydrology

The Vryheid Formation has a very similar yield distribution to the Pietermaritzburg Shale
contradicting the belief that porosity plays a role in groundwater occurrence and yield in
these rocks. Dykes and sills are as important for the occurrence of groundwater in these
sandstones as for that in the Pietermaritzburg Shales.

The Karoo dolerite sills can form extensive weathered and fractured aquifers with, on
average, moderate borehole yields.

Groundwater Potential

The groundwater resources are suitable for the development of primary rural water supply
boreholes. The main constraints to exploitation are the low permeability’s of the aquifers
and the really limited nature of the weathered and fractured zones of the various rocks
within the area. This results in relatively low to average sustainable borehole yields.

Eighty percent of the reported borehole yields fall into the poor to moderate category (<

3 2/s). Poor yields are typically found in areas of severe topography in all lithologies, but
particularly where unweathered dolerite capping occur.
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Figure 16.3 Groundwater potential in the uMhlathuze Region.



iv) Water Quality

Surface Water

There is no surface water quality information available for this region at this time.

Groundwater

Groundwater quality is generally good with electrical conductivity (EC) <70 mS/m.
Groundwater of unacceptable quality due to excessive EC is found in areas in the Dwyka
Tillite and Pietermaritzburg Formation Shales. Groundwater of acceptable quality occurs in
the basement granites and Natal Group Sandstones (Figure 16.3).

16.2.2 Reserve

a) uMhlathuze Region

This section summarises the latest Gazzeted (DWS, 2024) Resource Classes and Resource
Quality Objectives (RQOs) for Water Resources in the Usutu to Mhlathuze Catchments,
focusing on the Mhlathuze water resource region.

i)  Groundwater
The ftotal groundwater component of the Reserve in the Mhlathuze catchment is
105.4 million m3/a. There is minimal groundwater use in the catchment and, as such, the
Present State Category of the groundwater component of the Reserve is Category A.

ii) Nhlabane Wetlands

The main water users within and around the Nhlobane wetlands are agriculture and
commercial forestry. These land uses threaten critical components such as water quality and
species habitat, which poses a threat to endemic/endangered animal and plant species
found in the wetlands. The Present Ecological State (PES) is Category D and the
Recommended Ecological Category (REC) is C. It is recommended that there should be no
further growth in afforestation and agriculture. In addition, it is recommended that no dams
be developed within the wetlands and that flows and inundation regimes be maintained.

ili) Lake Mzingazi
The PES of Lake Mzingazi is Category D/E and the REC is Category D. In order to achieve
this, it is recommended that; (i) the expansion of forestry and urban development is
controlled; (ii) water quality is improved; (iii)) gill netting is controlled and
upstream/downstream connectivity is mitigated through a fish ladder.
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iv) uMhlathuze Floodplain
The floodplain of the uMhlathuze River is currently at category E and it is recommended that
it is improved to category D. Sugarcane farming is the main land use activity along the
floodplain and it is recommended that the extent of sugarcane is reduced or controlled.

v) aMatigulu/Inyoni Estuary
The ecological health status of the aMatigulu Estuary is currently category B/C and it is
recommended that it is improved towards category B. Some of the key interventions needed
include, among others; (i) the removal of alien invasive plants in order to control base flows;
(ii) restoration of the esuarine floodplain through controlling the impacts of agricultures and
(iii) maintaining flood inflows within 10% of PES (i.e. MAR = 113.77 million m3/annum).

vi) uMlalazi Estuary

The ecological health status of the uMlalalazi Estuary is currently category B/C and it is
recommended that it is improved towards category B. Water quality is one of the most
threatened attribute in the Estuary, due to neigbouring land use activities. It is
recommended that wastewater should not be disposed into the system and that agricultural
practices that reduce fransportation of nutrient-rich return flows into the estuary be
implemented. From a water quantity perspective, it is recommended that hydrological
connectivity is maintained and the following monthly river inflow targets be met:

e Inflow < 0.25 m3/s more than 1% of the time;

e Inflow between 0.25 - 0.5 m3/s more than 2% of the time;
e« Inflow between 0.5 - 1.0 m3/s more than 29% of the time;
e Inflow between 1.0 - 15.0 m3/s more than 29% of the time;
e Inflow > 0.25 m3/s more than 3% of the time.

Some of the key interventions needed include, among others; (i) the removal of alien
invasive plants in order to control base flows; (ii) restoration of the esuarine floodplain
through controlling the impacts of agricultures and (iii) maintaining flood inflows within 10%
of PES (i.e. MAR = 113.77 million m3/annum).

vii) iNhlabane Estuary/Nhlabane Lakes

The present health category of the uMhlathuze Estuary is a D and it is recommended that
this is improved to category C both in the short (<5 years) and long-term (5-10 years).
Industrial activities have significantly affected the ecological health of the lake/estuary
system and several inteventions are required to improve its status in the short term. These
include, among others; (i) development of an Estuary Management Plan; development of an
Estuary Mouth Maintenance Plan and ensuring connectivity between the estuary and various
parts of the lakes. From a water quantity perspective, the following is recommended,;
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o River inflow distribution patterns should not differ by <5% from the restoration
scendrio (MAR = 289.59 million m3/annum);

e Historical EWR should be implemented, i.e. (i) continuous fishway discharges of
0.1 m3/s and (ii) an inflow of 33 m3/s for 9 hours every two years for the estuary to fill
up and breach.

¢ Water withdrawals from the lakes should be controlled such to avoid reaching a
point where the North and South Lakes are separated.

viii) uMhlathuze Estuary
The present health category of the uMhlathuze Estuary is a D and it is recommended that
this is maintained both in the short (<5 years) and long-term (5-10 years). The main activity
posing a threat to the Estuary is fishing and it is recommended that regulation be improved
and compliance be enforced. From a water quantity perspective, it is recommended that
river inflow patterns do not differ by more than 5% of the PES (i.e. MAR = 289.59 million
m3/annum) and that the following are met:

e Monthly river inflow >0.5 m3/s more than 60% of the time;

e« Monthly river inflow >20 m3/s more than 30% of the time;

o River inflow flood distribution patterns should not differ by more than 10% of PES (i.e.
magnitude, timing and variability).

ix) uMhlathuze River

The construction of Goedertrouw Dam, together with extensive land use impacts on the
catchment, have resulted in changes in the habitat integrity, ecological status and
hydrology of the river. While the river has low to moderate social importance, it has
moderate to very high ecological importance, which justifies the need for the application of
an Ecological Reserve. The status of the river ecology is shown in Table 16.2 below. Some
parts of the Mhlathuze River were not prioritised in the DWS (2024) study; therefore, the
results from the DWS (2009) report were used for these IUAs.

Table 16.2 uMhlathuze River Ecological Status (DWS, 2009; 2024).

River Reach PES Importance and ensitivity TEC
Instream |Riparian| Ecological Social Instream | Riparian

Matigulu River B B/C Moderate Moderate B B/C
Nseleni River (o (of Moderate Moderate B (o}
*

Goederirouw Dam fo Mfule c/D E Moderate Moderate c/D D
Confluence
*Mfule Confluence to .

uMhlathuze Weir Cc/B D High Moderate B c/D
*uMhlathuze Weir to Estuary E E Very High Low N/A

* From the DWS (2009) studly.
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16.2.3 Existing Water Resource Infrastructure and Yields

a) uMhlathuze Region

The uMhlathuze Water Resource Region is a complex system consisting of numerous water
resources infrastructure, including small farm dams. For the purpose of this report, only the
major water resource infrastructure are discussed.

The largest water resource in the uMhlathuze Region is the Goedertrouw Dam (Figure 16.4
and Table 16.3) on the uMhlathuze River, which supplies water (through releases into the
Mhlathuze River) for downstream irrigation in the Mlalazi LM (KCDM WSA) and the City of
uMhlathuze WSA. In addition, releases are made for industrial and domestic purposes as far
as Richards Bay, with the main abstractions occurring at the uMhlathuze Weir. The dam also
supplies water to the Greater Mthonjaneni WTP, which is located below the dam wall. The
Greater Mthonjaneni WTP has a capacity of 20 My/d, and supply from this WTP includes
potable water transfer to the Eshowe WTP to augment the Eshowe Water Supply Scheme.
This transfer scheme began as a drought mitigation strategy during the 2014-2017 drought
and has remained as an augmentation option as and when required. The Goedertrouw Dam
is owned and operated by DWS and, according to the DWS (2018) Hydrographic Surveys
Dams Database, a new dam hydrographic survey is overdue as the latest survey was
conducted in 1999.

Water supply in the uMhlathuze System is augmented by the uThukela-Goedertrouw
Transfer Scheme, which was built as a drought emergency scheme in 1997. This scheme was
initially designed to pump water at approximately 1.2 m?/s from the uThukela River over the
divide into the Mvuzane stream, which flows into the Goedertrouw Dam. The uThukelo-
Goedertrouw Transfer Scheme is currently being upgraded to increase its capacity to
2.4 m3/s. The main impact of the scheme would be to increase the assurance of supply for
users in the uMhlathuze system.

The Nkandla raw water abstraction weir, located at the headwaters of the Mhlathuze River
(outlet of quaternary catchment W12A), supplies water to the Nkandla Bulk WTP. Being a
run-of-river abstraction system, there is limited storage potential on the infrastructure.
Therefore, the yield is largely dependent on the WTP capacity (3.9 My/d).

Key water resources infrastructure found in the Mthonjaneni LM include the Melmoth
abstraction weir, located in the Mfulazane River, which supplies raw water to the Melmoth
Package Plant. As a run-of-river abstraction system, there is minimal storage in the weir and
yield is limited by plant capacity (3.2 My/d). The Melmoth weir is supported by raw water
from the Melmoth Off-Channel Storage Dam (Figure 16.5 and Table 16.4). According to the
DWS Dams Database, the Dam is owned by the Mthonjaneni Local Municipality. The
Melmoth package plant also supplies water from a borehole near the plant. uMngeni-
uThukela Water recently (2022) conducted a hydrographic survey of the weir and the dam.
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Key water resources infrastructure found in the Mlalazi LM include the Eshlazi Figure 16.6
and Table 16.5) and Rutledge Park Dams (Figure 16.7 and Table 16.6) which are located in
the headwaters of the Mlalazi River (W13A). The dams are owned by the KCDM and supply
raw water to the Eshowe WTP, which supplies water to Eshowe town and surrounding areas.
uMngeni-uThukela Water has recently (2022) conducted hydrographic surveys for the two
dams and the results are shown in Table 16.5 and Table 16.6 below.

Other key water resources infrastructure in the region include:

e Abstraction from the uMhlathuze River upstream of the uMhlathuze Weir on the border
with uMlalazi LM for the Ngwelezane WTP.

« Lake Nsezi, as well as Lakes Nhlabane, Mzingazi and Cubhu (Qhubu), “coastal lakes”.
These coastal lakes are augmented by abstractions from the Mfolozi River.

o Run-of-river abstraction for the Gingindlovu WTP from the Matigulu and Msunduze
Rivers.

42



Figure 16.4 Goedertrouw Dam (Aerial photograph taken by Helene Smith showing
the extent of the drop in water levels).
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Table 16.3 Goedertrouw Dam Hydrographic Survey (DWS 2018: Hydrographic
Surveys Dams Database, DWS 2019: List of Registered Dams Database;
WR2012).

Catchment Details

Incremental Catchment Area: 1280 kmz«

Total Catchment Area: 1280 kmz«

Mean Annual Precipitation: 876 mmb

Mean Annual Runoff: 336.38 million m3b
Mean Annual Evaporation: 1450 mm¢b

Dam Characteristics

Gauge Plate Zero: 145.1 mASL ¢

Full Supply Level: 214.0 mASL ¢

Spillway Height: 88 mce

Net Full Supply Capacity: 301.26 million m3 d

Dead Storage: 14.15 million m3d

Total Capacity: 301.27 million m3d
Surface Area of Dam at Full Supply |12 km2¢

Level:

Original Measured Net Dam|315.38 million m3 (1981) ¢
Capacity

Second Measured Net Dam | 315.38 million m3 (1984)
Capacity

Third Measured Net Dam Capacity |304.04 million m3 (1987) d

Fourth Measured Net Dam Capacity |301.26 million m3 (1999) ¢

Dam Type: Earth-fill

Crest Length: 660 m ¢
Crest Length: Spillway Section: 660 m
Type of Spillway: Uncontrolled Ogee ¢
Capacity of Spillway: 7000 m3/s ¢
Date of Completion: 1982 ¢
Date of Area Capacity Survey: 1999 4

Date of next Area Capacity Survey: |2017f

@ WR2012 quaternary catchment dataset (summation of the quaternary catchment areas
contributing

b WR2012 Database of Quaternary Catchment Information.

¢ DWS List of Registered Dams Database (April 2019).

d DWS Hydrographic Surveys Dams Database (2018).

eSANCOLD

f DWS Survey Return Period
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Figure 16.5 Melmoth Off-Channel Storage Dam (UUW, 2022).
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Database; UUW, 2022).

Table 16.4 Melmoth Off-Channel Storage Dam (DWS 2018: List of Registered Dams

Catchment Details

Incremental Catchment Area: 1.75 km?

Total Catchment Area: 1.75 km?

Mean Annual Precipitation: 893

Mean Annual Runoff: -

Mean Annual Evaporation: 1762
Raised Dam Characteristics

Gauge Plate Zero: 683.3 mASL

Full Supply Level: 692.6 mASL

Spillway Height: 18 m

Net Full Supply Capacity:
Dead Storage:

0.118 million m3

N/A

Total Capacity:

0.118 million m3

Surface Area of Dam at Full Supply
Level:

Original Measured Dam Capacity

0.026 km?

0.138 million m3

Dam Type:
Crest Length:
Type of Spillway:

Earth Fill

Crest Length: 182 m

Open Channel

Capacity of Spillway: N/A
Date of Completion: 1995
Date of Area Capacity Survey: 2022
Date of next Area Capacity Survey: |2027
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Figure 16.6 Eshlazi Dam (UUW, 2023).
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Table 16.5 Eshlazi Dam (DWS 2018: List of Registered Dams Database; DWS 2015:

Eshowe Drought Operating Rules Study;

Hydrographic Survey).

UUW 2022: Eshlazi

Dam

Catchment Details

Incremental Catchment Area: 17.5 kmz2a
Total Catchment Area: 17.5 km2a
Mean Annual Precipitation: 1135 mm»®

Mean Annual Runoff:

4.24 million m3 ¢

Mean Annual Evaporation: 1400 mm©®
Raised Dam Characteristics

Gauge Plate Zero: 482.7 mASL ¢

Full Supply Level: 490.2 mASL ¢

Spillway Height: 8ma

Net Full Supply Capacity:
Dead Storage:

0.728 million m3 e

N/A

Total Capacity:

0.728 million m3 ¢

Surface Area of Dam at Full Supply|0.228 km2 e

Level:

Original Measured Dam Capacity

0.909 million m3 @ (1997)

Dam Type:

Crest Length:

Gravity @

Crest Length: 165 m @
Spillway Section:7 md
Non Spillway Section : 140 m ¢

Type of Spillway:

Ogee Spillway @

Capacity of Spillway: N/A
Date of Completion: 1978 @
Date of Area Capacity Survey: 2022
Date of next Area Capacity Survey: |2027

a DWS List of Registered Dams (2018)
b WR2012 Mhlathuze Quaternary Info WMA 2015 spreadsheet.
< DWS (2016) Drought Operating Rules study.
dMeasured on Google Earth.

e uMngeni-uThukela Water Hydrographic Survey (2022).
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Figure 16.7 Rutledge Park Dam (UUW, 2022).
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Dam Hydrographic Survey).

Table 16.6 Rutledge Park Dam (DWS 2018: List of Registered Dams Database; DWS
2015: Eshowe Drought Operating Rules Study; UUW 2022: Rutledge Park

Catchment Details

Incremental Catchment Area: 1.3 km2a
Total Catchment Area: 18 kmz2¢a
Mean Annual Precipitation: 1135 mm»®

Mean Annual Runoff:

0.346 million m3 b

Mean Annual Evaporation: 1300 mm¢®
Raised Dam Characteristics

Gauge Plate Zero: 477.0 mASL ©

Full Supply Level: 482.0 mASL ¢©

Spillway Height: 7m d

Net Full Supply Capacity:
Dead Storage:

0.148 million m3 ¢

N/A

Total Capacity:

Surface Area of Dam at Full Supply
Level:

0.148 million m3 ¢

0.087 km? <

Original Measured Dam Capacity

0.148 million m3 ¢

Dam Type:
Crest Length:

Gravity d

Crest Length: 96 m d

Type of Spillway:

Ogee Spillway ¢

Capacity of Spillway: N/A
Date of Completion: 19254
Date of Area Capacity Survey: 2022
Date of next Area Capacity Survey: |2027

a DWS (2016) Drought Operating Rules study.

b WR2012 Mhlathuze Quaternary Info WMA 2015 spreadsheet.
¢ uMngeni-uThukela Water Hydrographic Survey (2022).
dDWS List of Registered Dams (2018).
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In terms of water resources yield, the Goedertrouw Dam is the most viable source to supply
water to Mthonjaneni, Kwahlokohloko and Eshowe, through the Greater Mthonjaneni WTP.
The Eshowe Water Supply Scheme (which includes the town of Eshowe) is supplied from the
Eshowe WTP, with the deficit supplemented by the Greater Mthonjaneni WTP via an offtake
from the Kwahlokohloko Reservoir. Water supply from the Greater Mthonjaneni WTP to the
Eshowe WTP varies daily depending on (i) the demand from the Eshowe WSS and the
productivity of the Eshowe WTP. This augmentation can be as high as 10 M2/d. Table 16.7
shows the yield of the Goedertrouw Dam, as well as major lakes within the uMhlathuze
System.

Table 16.7 uMhlathuze System yields (DWS 2015).

Dam/Lake Yield (million m3/annum) Yield (Me/day)

Goedertrouw Dam excl. uThukela Transfer 51.5 141.1
Goedertrouw Dam incl. uThukela Transfer 84.5 231.5
Lake Nsezi 6.6 18.1
Lake Cubhu 0.4 1.1

Lake Mzingazi 10.5 28.8
Lake Nhlabane with support from Mfolozi 34.5 94.5
Lake Nhlabane without support from Mfolozi 7.9 21.6
Lt;LleYii)eld from lakes (support from 52.0 1425
L:Ltlxlzi)eld from lakes (no support from 25.4 69.6

The Goedertrouw Dam is the main source of water for users in the uMhlathuze System,
supplying water for irrigation, domestic and industrial purposes in the KCDM and CoU WSAs.
Irrigation is the largest water user in the uMhlathuze System, with a licenced volume of
114 million m3/annum from the uMhlathuze River downstream of the Goedertrouw Dam.

The Milalazi River Catchment is the main source of supply for the Eshowe Water Supply
Scheme, through the Eshlazi and Rutledge Park Dams. These dams are operated in
conjunction to supply raw water to the Eshowe WTP, with abstractions being made from the
downstream dam (Rutledge Park) and releases being made from the upstream dam (Eshlazi)
when the water level at Rutledge Park is low. In addition, this system is supplemented by
potable water supply from Goedertrouw Dam (uMhlathuze River) as and when needed. Two
small treatment plants, namely Catherine Booth Hospital and Obanjeni WTPs, supply the

surrounding communities.

The Matigulu River is the main source of raw water for the Gingindlovu WTP, which supplies
water to the Gingindlovu town and surrounding villages, as well as the area of Emacambini
(Ilembe DM). This river also supports irrigation within the Eshowe Water Supply Scheme
area. The abundance of commercial forestry within the Matigulu River catchment poses a
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threat to water resources sustainability as these plantations have been shown to have
negative effects on runoff generation and system yield (DWA 2011: 14 - 19).

The Kwahlokohloko Water Supply Scheme is supplied by the Mpungose command reservoir,
which receives its potable water from the Greater Mthonjaneni WTP.

DWS has recently completed a study (2021) to review and update of yield of the uMhlathuze
System as part of the improvement of the 2015 Reconciliation Strategy for Richards Bay and
surrounding towns. In the study, DWS (2021) mention that a holistic approach is followed
when assessing the yield of the uMhlathuze System. This approach considers the impact of
tributaries downstream of the Goedertrouw Dam on the system yield, rather than assessing
the Goedertrouw Dam in isolation. From this assessment, a historic firm yield of 141 million
m3/annum was obtained for the uMhlathuze System, including transfers from the uThukela
River. The long-term stochastic yield at various assurance of supply levels is shown in
Table 16.8 below.

Table 16.8 The long-term stochastic yields of uMhlathuze System (DWS 2021).

Stochastic firm yield at levels of assurance in supply (million m3/a)

1:200 1:100 1:50 1:20

243.3 251.6 260.0 2723

To enable annual and seasonal water resources planning, the short-term stochastic yield of
the uMhlathuze System was also assessed in the DWS (2021) study (Table 16.9). Short-term
stochastic modelling is important for short-term operation of the system based on starting
storage levels.

Table 16.9 The short-term stochastic yield of uMhlathuze System at different starting
storage levels (DWS 2021).

Yield million m3/a at indicated Recurrence Interval in years
Starting 1:200 1:100 1:50 1:20 1:10 1:4
storage
(% of live
FSC)
100% 207.33 214.00 227.44 250.46 269.27 297.76
80% 192.48 202.43 217.12 239.02 261.36 295.86
60% 174.18 184.10 198.77 22401 247.87 289.51
40% 145.33 158.56 170.54 193.71 226.94 270.59
20% 101.50 114.83 126.15 153.84 179.65 212.59
10% 78.39 87.67 95.95 107.61 132.34 164.74
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The impact of the 2014-2017 drought prompted DWS to conduct a Drought Operating Rules
(DOR) study for the Eshowe WSS (DWS, 2016). According to this study, the combined historic
firm yield of Eshlazi and Rutledge Park Dams is 1.29 million m3/annum (3.53 M2/d). The long-
term stochastic yield of this integrated system was assessed using three different scenarios
(for optimal utilisation of the resource between the two dams):

e Scenario 1 - both dams are drawn down simultaneously;

e Scenario 2 - the Rutledge Park Dam is emptied before the Eshlazi Dam is utilised;
and

e« Scenario 3 - the storage in both dams is split 50/50 to ensure that water was
utilisation altered between Rutledge Park and Eshlazi Dams.

The long-term stochastic yield of the system, for different assurance levels of supply, is
provided in Table 16.10. Different orders in utilisation of the storage from the two dams had
little effect of safe yield of the system. This is likely due to the dams being close together
and there being an insignificant catchment area for runoff generation into the lower
Rutledge Park Dam. The current operating philosophy is to utilise the Rutledge Park Dam
until it reaches the abstraction intake level (i.e. ~65%) where pumps begin to trip, before
water is released from the Eshlazi Dam.

Table 16.10 The long-term stochastic yield of the integrated system of Eshlazi and
Rutledge Park Dams for three different scenarios (DWS 2016).

Yield at corresponding assurance level (million

m3/annum)
Scenario Description 1:20 1:50 1:100
1 Dual drawdown 21 1.77 1.57
2 Rutledge fully then 21 177 1.58

Eshlazi

50/50 Stepwise
3 drawdown with 2.1 1.77 1.57
Rutledge first

The DWS (2016) study also developed short-term stochastic yield curves for the integrated
system, for short-term operation of the system, based on combined system storage levels
(Table 16.11).
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Table 16.11 The short-term stochastic yield of the integrated system of Eshlazi and
Rutledge Park Dams at different starting storage levels (DWS 2016).

Yield at indicated Recurrence Interval (million m3/a) for 1st May start date
Starting 1:200 1:100 1:50 1:20 1:10
storage
(% of live FSC)
100% 1.53 1.66 1.81 2.08 2.33
80% 1.50 1.60 1.78 2.02 2.30
60% 1.35 1.48 1.64 1.87 211
40% 1.15 1.25 1.40 1.50 1.78
5% 0.80 0.84 0.90 1.10 1.28

16.2.4 Operating Rules

a) Mhlathuze Region

The Department of Water and Sanitation prepared an Annual Operating Analysis (AOA) for
the uMhlathuze Water Supply System and the Goedertrouw Dam in May 2026. The purpose
of AOA is to define and optimise the short-term (annual) allocation of water by means of
operating rules. The outcome of the AOA is to minimise the risk of non-supply for users in the
system. The annual operating rules for the 2026/27 operating year were as follows
(Figure 16.8):

« No restrictions were proposed for the 2026/27 operating year if irrigators were limited
to 94.7 million m3/annum (of which 80 million m3/annum is the limit for schemes
dependent on the Goedertrouw Dam).

e Pumping from the uThukela-Goedertrow Transfer Scheme is not required in the
2026/27 planning year, i.e. while the water levels are high.

e The operation of the uThukela-Goedertrow Transfer Scheme will be required, at the
earliest, in 2028. The scheme should be operated such that pumping only occurs when
the Goedertrouw Dam drops to 90% FSL and ceased when the dam reaches full supply
level.
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Figure 16.8 Storage trajectories for the uMhlathuze system based on a May 2026
decision date.

Monitoring of storage levels in the Goedertrouw Dam and Lake Nsezi, as well as actual
water use for all sectors is required to manage the system. uMngeni-uThukela Water will
frack the storage levels against model projections and recalibrate the model when
necessary.

The water supply operating rule aims to utilise resources in the most cost-efficient manner
while maximising the yield of the system. In the Eshowe WSS, for example, DWS (2016)
concluded that it is more cost-effective to optimise supply from the local Rutledge Park and
Eshlazi Dams before water is transferred from the Goedertrouw Dam. A drought-operating
rule was developed to determine the maximum allowable volume of water that should be
abstracted each year from the Rutledge Park and Eshlazi Dams. The operating rules for
these dams include the following (DWS, 2016):

o If the dams were spilling, a maximum of 8 M2/day could be withdrawn from the local
resource; and

e Once the dam stops spilling, abstraction should be reduced to a maximum of 5.8
M£&/day.

The drought operating rule curtailment curves for the Milalazi System are shown in
Figure 16.9. The rule is based on three decision date curves (August, May and February).
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Figure 16.9 The drought operating rules (Curtailment curves) for the Eshowe WSS
(DWS 2016).

The following conclusions can be drawn from the curtailment curve:

e The maximum amount of water that should be allocated from the two local dams is
2.1 million m3/annum (5.8 M£/day), when the storage volume is 100%;

e« Once the combined storage volume drops below 80%, allocation should be reduced
to less than 2.0 million m3/annum (5.5 M2/day); and

o If the combined storage level drops to approximately 50%, the maximum allocation
should be reduced to 1.5 million m3/annum (4.1 MZ/day) for a May decision date and
1.2 million m3/annum (3.3 M2/day) for a February decision date.

The operating rules of the uMhlathuze System, including Goedertrouw Dam, are as follows
(DWS, 2020):

e« Supply as much as possible of the 9 million m3/annum required for the smelter from
Lake Nhlabane;

o« If Lake Nhlabane cannot supply the full 9 million m3/annum demand, supply the
difference from uMngeni-uThukela Water via Lake Nsezi;

e Supply the required 23 million m3/annum for the RBM ponds from the Mfolozi River;

« If the Mfolozi River supply is insufficient, then supply from Lake Nhlabane (up to a
total of 12 million m3/annum, including supply for the smelter), and
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o If the RBM ponds demand is still not met, then supply from uMngeni-uThukela Water
via Lake Nsezi (up to a total limit of 16 million m3/annum, including supply for the
smelter).

e The transfer from the uThukela is to take place when Goedertrouw Dam drops to 90%
of full supply capacity (2024 AOA).

16.3 Supply Systems

16.3.1 Description of the uMhlathuze System

a) Overview

The uMhlathuze System is the main source of water for KCDM and the City of uMhlathuze
(Figure 16.1). It supplies water to the rural settlements, urban areas and industries in the
Nkandla, Mthonjaneni, uMlalazi and uMhlathuze Local Municipalities of KCDM. The
uMhlathuze Local Municipality is a legislated water service authority referred to as City of
uMhlathuze (CoU).

The following WTPs obtain water from the uMhlathuze River or its tributaries. In some of
these plants, the river augments supply and, in the case Greater Mthonjaneni WTP, supply is
supplemented by an inter-basin transfer from the uThukela River. WTPs that have a
freatment capacity greater than 2 M2/day include the:

o Nkandla WTP;

o Middledrift WTP;

e Greater Mthonjaneni WTP;
e Eshowe WTP;

« eSikhaleni WTP;

o Nsezi WTP;

o Ngwelezane WTP;

e« Mzingazi WTP.

b) Nkandla Water Treatment Plant and Supply System

The Nkandla WTP (Figure 16.11) abstracts raw water from a weir on the uMhlathuze River
(Figure 16.10). The plant has a capacity of 3.6 Mg/day and potable water is pumped to the
Mpongose Tribal Authority, fowards Nkandla Town. The Nkandla WTP currently produces
3.36 Mg/day (June 2024) which is just within the design treatment capacity. The 12 month
moving average of daily demand is 3.36 Mg/day (June 2024). Associated bulk infrastructure
consists of two pump stations, pumping a total head of 280 m, four bulk storage reservoirs,
with a total capacity of 3 600 kg and 67 km of bulk pipelines, ranging from 90 mm to 160 mm
in diameter.
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Figure 16.10 Nkandla abstraction weir at Mhlathuze River (Photo by UUW, 2023).

Figure 16.11 The Nkandla WTP (Photo taken by UUW).

The Nkandla Water Treatment Plant Supply System is shown in Figure 16.12 and the
characteristics of the plant are indicated in Table 16.12.
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Table 16.12 Characteristics of the Nkandla WTP

WTP Name: Nkandla WTP

System: Nkandla Bulk Supply System
Maximum Design Capacity: 3.9 MI/day!

Utilisation (July 2024): 3.36 Ml/day

Raw Water Storage Capacity: 0

Raw Water Supply Capacity: 10 Ml/day

Pre-Oxidation Type: Chlorine

Primary Water Pre-Treatment

Chemical:

Polymeric Coagulant (SUDFLOC 3856)

Total Coagulant Dosing Capacity:

61/hr

Rapid Mixing Method:

Hydraulic mixing

Clarifier Type:

Sedimentation Tanks (Dortmund type clarifiers)

Number of Clarifiers:

2

Total Area of all Clarifiers:

137.28 m?

Total Capacity of Clarifiers:

205.92 m3

Filter Type:

Slow Sand Filters

Number of Filters:

3

Filter Floor Type

Porous concrete floor type

Total Filtration Area of all Filters

1875 m?

Total Filtration Design Capacity of all
Filters:

162.5 m3/hr

Total Capacity of Backwash Water
Tanks:

1M| - Backwash water obtained from clear water
reservoir

Total Capacity of Sludge Treatment |N/A
Plant:
Capacity of Used Washwater System: | N/A

Primary Post Disinfection Type:

Chlorine gas

Disinfection Dosing Capacity: 0.4 kg/hr

Disinfectant Storage Capacity: 700 kg

Total Treated Water Storage|1 Ml Clear water reservoir
Capacity:

INkandla Bulk Waterworks, Design Capacity Assessment, 2020
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Figure 16.12 Schematic of Nkandla WTP Supply System

The Nkandla WTP is a conventional treatment plant comprising of the following process

components:

0]

(i)

(iii)

(iv)

)

Raw water is gravity fed from a weir located on the uMhlathuze River into a Pre-
sedimentation tank from which two submersible pumps (duty/standby) convey water
to an aerator.

Flocculation channels: The raw water flows by gravity to the dosing room for pre-
chlorination and coagulation. Lime is dosed after the hydraulic jump that is used for
flash mixing. The coagulated water flows through the flocculation channel.
Clarification (sedimentation) tanks: The flocs that have formed in the flocculation

channels are settled in the two existing sedimentation tanks under gravity. The
settled sludge is removed by frequent de-sludging of the tanks.

Slow Sand Filtration: The clarified water is then filtered through a set of three slow
sand filters as a final polishing before chlorination of the treated water.

Chorine contact tank: The filtered water is disinfected and gravitate to the onsite
clear water reservoir (1My) before pumping the water to the command reservoirs in

the Nkandla supply area.

The reservoir, pump station and pipeline details are summarised in Table 16.13, Table 16.14

and

Table 16.15.
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Table 16.13 Pump Details: Nkandla WTP Supply System

Number of Pumps
A q Duty
Pump Station Number rfl Static Duty Head 5
System Name Number p Pump Description Supply From Supply To Head (m) m) Capacity
< (Mi/day)
of Duty
Standby
Pumps
Pumps
uMhlathuze Nkandla Pump 2 1 KSB WKLn 100/7 WTP Cholwane 139 147 3.12
Station
Table 16.14 Pipeline Details: Nkandla WTP Supply System
Length et Capacit Age
System Pipeline Name From To 9 Diameter Material pactty 9
(km) (Ml/day) | (years)
(mm)
uMhlathuze Raw Water Abstraction WTP 0.6 300 Steel 9.2! 25
uMhlathuze Nkandla Bulk WTP Cholwane 6.4 250 uPVC 6.41 25
1Based on a velocity of 1.5m/s
Table 16.15 Reservoir Details: Nkandla WTP Supply System
. s . Capacity . TWL FL
System Reservoir Site Reservoir Name (MI) Function (mASL) (mASL)
uMhlathuze Nkandla WTP Nkandla Potable 1 Clear Well 873 868
uMhlathuze Cholwane Cholwane Reservoir 2.5 Balancing 1146 1141
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c) Middledrift Water Treatment Plant and Supply System

The uThukela-Goedertrouw Water Transfer Scheme abstracts raw water from the left bank
of the uThukela River (Figure 16.13). This scheme is being operated and maintained by
Mngeni-Uthuleka Water on behalf of Department of Water and Sanitation. The Madungela
High Lift Pump Station (Figure 16.16) and the Mkhalazi High Lift Pump Station
(Figure 16.17) transfer water across the catchment into the uMhlathuze catchment. Raw
water for the Middledrift WTP is supplied from the Madungela High Lift Pump Station and is
conveyed into two onsite raw water-holding tanks.

The Middledrift WTP, which is being operated and maintained by uMngeni-uThukela Water,
is at the Middledrift Village and supplies the village itself and surrounding villages up to

Msobotsheni in the north east and Ntingwe in the south. The Middledrift WTP is shown in
Figure 16.14 and Figure 16.15 and the supply system is shown in Figure 16.18.

Figure 16.13 Thukela Transfer Scheme Abstraction Works.
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Figure 16.14 An aerial photo of the Middledrift WTP.

Figure 16.15 Photo of Middledrift WTP Clarifiers.
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Figure 16.16 The Madungela High Lift Pump Station.

Figure 16.17 The Mkhalazi High Lift Pump Station.
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Figure 16.18 A schematic of Central uMhlathuze System.
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The Middledrift WTP (Table 16.16) is a conventional treatment plant comprising the

following process components:

O]

(i

(iii)

@iv)

™)

Raw water holding tanks: Raw water for the Middledrift WTP is supplied from the
Madungela pump station and is conveyed info two onsite raw water-holding tanks
Static inline mixers: The raw water is conveyed by gravity to the inlet head of works
(HoW) chamber where polymeric (SUDFLOC 3870) and Soda ash for pH correction is
injected before two static inline mixers to achieve flash mixing. Chlorine is added for
pre-chlorination process after the inline mixers.

Clarification (sedimentation) tanks: The flocs that have formed are settled in the two
clari-flocculators under gravity. The settled sludge is removed by frequent de-
sludging of the tanks.

Rapid Gravity Sand Filtration: The clarified water is then filtered through a set of five
rapid gravity sand filters as a final polishing before chlorination of the treated water.
The filters are backwashed daily using the final water from the 1.25 Mg onsite
reservoir. The spent backwash water is sent to the sludge holding tanks. The
supernatant from the holding tanks is recycled to the head of works and the settled
sludge is discharged to the drying beds.

Final water reservoir: The filtered water flows into the clearwells then into a collection
chamber where chlorine is added before entering the final water reservoir, before
pumping the water to the command reservoir in the Middledrift supply area.

The reservoirs pump station and pipeline details related to the Middledrift Supply Scheme
are summarised in Table 16.17, Table 16.18 and Table 16.19.
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Table 16.16 Characteristics of the Middledrift WTP

WTP Name: Middledrift WTP

System: Middledrift Bulk Supply System
Maximum Design Capacity: 10 Ml/day

Current Utilisation (June 2024): 9.58 Ml/day

Raw Water Storage Capacity: 5 Ml

Raw Water Supply Capacity: 10 M

Pre-Oxidation Type: None

Primary Water Pre-Treatment

Chemical:

SUDFLOC 3870 and Soda Ash

Total Coagulant Dosing Capacity:

20.5 I/hr

Rapid Mixing Method:

Static inline mixers

Clarifier Type:

Clarifloculators with paddle mixers and scrapers

Number of Clarifiers:

2

Total Area of all Clarifiers:

1005.42 m2

Total Capacity of Clarifiers:

926 m3

Filter Type:

Rapid Gravity Sand Filters

Number of Filters:

5

Filter Floor Type

Suspended floor slap (CADAR GRC Monolithic flat
panel) with underfloor drainage.

Total Filtration Area of all Filters

87.5 m?

Total Filtration Design Capacity of all
Filters:

417 m®/hr

Total Capacity of Backwash Water
Tanks:

1.25 Ml - water obtained from Clear water reservoir

Total Capacity of Sludge Treatment
Plant:

1296 kI

Capacity of Used Washwater System:

1296 kIl - Included in the Sludge Lagoons

Primary Post Disinfection Type:

Chlorine gas

Disinfection Dosing Capacity:

0.4 kg/hr

Disinfectant Storage Capacity:

2 820 kg

Total Treated
Capacity:

Water  Storage

1.25 Ml Clear water reservoir
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Table 16.17 Pump Details: Middledrift WTP Supply

Number of Pumps
A q Duty
Pump Station Number rfl Static Duty Head 5
System Name Number p Pump Description Supply From Supply To Head (m) m) Capacity
< (Mi/day)
of Duty
Standby
Pumps
Pumps
uMhlathuze rﬁldunge'a Transfer ), 2 Sulzer SM 302.640 | Abstraction Umkhalazi PS {230 254 86.4
uMhlathuze | KCDM Transfer| ) 1 KSB - WKn 150/6 | Abstraction WTP 233 270 5.7
Pumps
uMhlathuze . . Grundfos NK 200- Middledrift
Middledrift 1 1 450,455 WTP Command 60.6 70 10.3
Table 16.18 Pipeline Details: Middledrift WTP Supply
Length gl Capacit Age
System Pipeline Name From To 9 Diameter Material pactly 9
(km) (Ml/day) | (years)
(mm)
Raw Water
uMhlathuze Transfer! Thukela River Middledrift 12.6 1500 Steel 86.4 27
uMhlathuze Supply to WTP Transfer take-off Middledrift WTP 0.16 500 DI 25 12
Middledrift Res
uMhlathuze supply Middledrift WTP Middledrift Command |0.5 500 DI 25 12
1This pipeline is the raw water transfer to Goedertrouw Dam.
Table 16.19 Reservoir Details: Middledrift WTP Supply
. s . Capacity . TWL FL
System Reservoir Site Reservoir Name (MI) Function (mASL) (mASL)
uMhlathuze WTP Middledrift Command 6.0 Balancing 487.7 480.5
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d) Greater Mthonjaneni Water Treatment Plant and Supply System

The Goedertrouw Dam remains the most viable water source to the Greater Mthonjaneni,
Kwahlokohloko and Eshowe supply areas. Abstraction from the dam is via an existing 1.8 m
diameter steel pipe to the Greater Mthonjaneni WTP, from which potable water is distributed
to pump stations serving both the northern areas (which form part of the Mthonjaneni Local
Municipality) and the southern areas (within the uMlalazi Local Municipality).

The Goedertrouw Dam is on the uMhlathuze River and its yield is augmented by an inter-
basin transfer from the uThukela River (described in Section 16.1 above). This transfer
scheme includes a second high-lift pump-station (Mkhalazi) at the end of the 1.5 m diameter
pipeline, to pump water over the watershed, through an extra rising main and gravity main.

A 450 mm diameter ductile iron rising main from the Greater Mthonjaneni WTP
(Figure 16.19) supplies water to a 2.5 Mg concrete reservoir and four pump stations
(Zigigaya Booster 1, Zigigaya Booster 2, Zimela Booster and PSA). The system supplies
Greater Mthonjaneni.

The WTP also supplies south via a 300 mm pipeline (previously a raw water pipeline from
Goedertrouw Dam) to Kwahlokohloko. The pipeline extends to Eshowe to supply the Eshowe
Command reservoirs. A schematic of the Greater Mthonjaneni WTP Supply System is shown
in Figure 16.20. The reservoir, pump station and pipeline details are summarised in
Table 16.21, Table 16.22 and Table 16.23.

The Greater Mthonjaneni WTP is a conventional treatment plant comprising the following
process components:

(i)  Hydraulic rapid mixing: Raw water for the Greater Mthonjaneni WTP is sourced
from Goedertrouw Dam. The pre-treatment process involves polymeric coagulant
dosing to aid coagulation followed by hydraulic rapid mixing.

(iiy  Clarification (sedimentation) tanks: The coagulated water is controlled through
sluice gates and conveyed into two clari-flocculators. The flocs that have formed
are then settled in the sedimentation tanks under gravity. Sludge from each of the
clari-flocculators and spent backwash water is discharged into three sludge
lagoons.

(iii) Rapid Gravity Sand Filtration: The clarified water from the clari-flocculators is then
conveyed into five rapid gravity sand filters as a final polishing step before
chlorination of the freated water.

(iv) Chlorine Contact Tank: Filtered water from the clear wells is disinfected with
chlorine gas. Final water is then stored in a 1 Ml onsite reservoir before it is pumped
to Kwahlokohloko, Mthonjaneni and Eshowe command reservoirs.
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Figure 16.19 Greater Mthonjaneni WTP.
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Table 16.20 Characteristics of the Greater Mthonjaneni WTP

WTP Name: Greater Mthonjaneni WTP
System: Goedertrouw Bulk Supply System
Maximum Design Capacity: 20 Ml/day

Current Utilisation (June 2024): 20.43 Ml/day

Raw Water Storage Capacity: 0

Raw Water Supply Capacity: 25 Ml/day

Pre-Oxidation Type: None

Primary Water Pre-Treatment SUDFLOC 3450

Chemical:

Total Coagulant Dosing Capacity: 50 I/hr

Rapid Mixing Method:

Compartment Drop

Clarifier Type:

Sedimentation Tanks

Number of Clarifiers: 2
Total Area of all Clarifiers: 780 m?
Total Capacity of Clarifiers: 20 Ml/day

Filter Type:

Rapid Gravity Sand Filtration

Number of Filters:

5

Filter Floor Type

Monolithic flat panel with underfloor drainage

Total Filtration Area of all Filters 196 m?
Total Filtration Design Capacity of all | 20 Ml/day
Filters:

Total Capacity of Backwash Water 1Ml

Tanks:

Total Capacity of Sludge Treatment
Plant:

Three sludge lagoons

Capacity of Used Washwater System:

Unknown

Primary Post Disinfection Type:

Chlorine Gas

Disinfection Dosing Capacity: 4 kg/hr
Disinfectant Storage Capacity: 6 *1 Tonne
Total Treated Water Storage 1Ml

Capacity:
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Table 16.21 Pump Details: Greater Mthonjaneni WTP Supply

Number of Pumps
. c Duty
Pump Station Number Pump Static Duty q
SYEISE Name Number f Description ST (AT SUEEIE Head (m) | Head (m) EEfely
= (Mi/day)
of Duty
Standby
Pumps
Pumps
Mthonjaneni Zigigaya Booster 1 |1 1 KSB WKLn 150/5 |Goedertrouw WTP | Zigigaya 1 202 211 6.7
Mthonjaneni Zigigaya Booster 2 |1 1 KSB WKLn 150/5 |Zigigaya 1 Zigigaya 2 195 211 6.7
Mthonjaneni Zimela 1 1 KSB WKLn 150/5 |Zigigaya 2 Zimela Res 198 211 6.7
Kwahlokhloko Eshowe 1 1 KSBMTC D100 |Goedertrouw WTP g:sch'°k°h'°k° 450 420 4.2
Table 16.22 Pipeline Details: Greater Mtonjaneni WTP Supply
T Length | Nominal Diameter q Capacity | Age
System Pipeline Name From To (km) ) Material (Mi/day) | (years)
uMhlathuze Mthonjaneni Bulk WTP Zigigaya Booster 1 29 450 Ductile Iron |6.72 16
uMhlathuze Mthonjaneni Bulk Zigigaya Booster 1 Zigigaya Booster 2 3.4 450 Ductile Iron |6.72 16
uMhlathuze Mthonjaneni Bulk Zigigaya Booster 2 Zimel2 Res 3.6 450 Ductile Iron |6.72 16
uMhlathuze Kwahlokohloko Bulk WTP Kwahlokohloko 10 300 Steel 9.2t 16

ICapacity based on 1.5m/s velocity
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Table 16.23 Reservoir Details: Mthonjaneni WTP Supply

System Reservoir Site Reservoir Name Cag:lt;ity Function (JXVSLL) (mi\LSL)
uMhlathuze Greater Mthonjaneni WTP | Goedertrouw Potable 1 Balancing 163 160
uMhlathuze Zigigaya Zigzag 1 0.25 Pump Suction Storage 375.8 373
uMhlathuze Zigigaya Zigzag 2 0.25 Pump Suction Storage 574.7 571
uMhlathuze Zimele Zimele Reservoir 25 Distribution 767.39 762
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e) Eshowe Water Treatment Plant and Supply System

The Eshowe Water Supply Scheme comprises of one main freatment works namely the
Eshowe WTP (Figure 16.21). The Eshowe WTP abstracts raw water from the Rutledge Park
Dam (Figure 16.7) through a raw water pumping station at the outlet works of the dam. The
supply from the dam to the treatment plant is through a 1.1 m diameter steel pipeline. The
Rutledge Park Dam is augmented with raw water from the Eshlazi Dam (Figure 16.6). The
Rutledge Dam and Eshlazi Dams have a combined historical firm yield of 1.29 million
m3/annum (3.53 M£Z/day). The Eshowe WTP also receives 9.9 My/day (June 2024) potable
water from the Greater Mthonjaneni WTP via a 300mm diameter pipeline. The Eshowe WTP
is currently producing 1.79 Mg/day (June 2024), which is below the design treatment
capacity.

The WTP is located within the fown of Eshowe and supplies the existing domestic users in
Eshowe and the surrounding communities, which is made up of several formal and informal
townships in Eshowe and rural villages. The town also has several small industries as well as
commercial concerns, businesses and institutions such as the hospital, schools and municipal
buildings. Treated water from the Eshowe WTP is pumped from the clearwater tanks to
service reservoirs in Eshowe town and surrounding villages to the west and east of the town
before distribution to the users (Figure 16.22).
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Figure 16.21 The Eshowe WTP.
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Figure 16.22 Schematic of Eshowe System.
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Table 16.24 Characteristics of the Eshowe WTP

WTP Name: Eshowe WTP

System: Kwahlokohloko Bulk Supply System
Maximum Design Capacity: 10 Ml/day

Current Utilisation (June 2024): 1.79 Ml/day

Raw Water Storage Capacity: River Abstraction

Raw Water Supply Capacity: 16 Mi

Pre-Oxidation Type: Flocculation channels

Primary Water Pre-Treatment | RHEOFLOC 35643 XI

Chemical:

Total Coagulant Dosing Capacity: 6.94 |/hr (solution flow rate)

Rapid Mixing Method: Pump diffusion/in-line mixer
Clarifier Type: Dortmund and Upflow Circular Type Clarifier
Number of Clarifiers: 4

Total Area of all Clarifiers: 565.28 m?

Total Capacity of Clarifiers: 10 Ml/day

Filter Type: Rapid Gravity filters & Airlift filters
Number of Filters: 12 no’s

Filter Floor Type Porous concrete floor type

Total Filtration Area of all Filters 1085 m?

Total Filtration Design Capacity of all | 10 MI/day
Filters:

Total Capacity of Backwash Water |4 Ml Clear water reservoir used for backwashing
Tanks:

Total Capacity of Sludge Treatment |N/A
Plant:

Capacity of Used Washwater System: | N/A

Primary Post Disinfection Type: Chlorine Gas
Disinfection Dosing Capacity: 2.1 kg/hr
Disinfectant Storage Capacity: 1050 kg

Total Treated Water  Storage | Eshowe WTP complex 1 x 2.34 M|, 1 x 1 MI, 1 x 0.57 M|,
Capacity: 1x 0.134 M
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Table 16.25 Pump Details: Eshowe WTP Supply

p Number of Pumps b
ump . uty
System Station | Number Number Pump Description Supply From Supply To DB | 27 e Capacity
of (m) (m)
Name of Duty (Ml/day)
Standby
Pumps
Pumps
Kwahlokohloko g:‘:lnedge 1 1 KSB Eta 100-250 Rutledge Dam [Eshowe WTP Unknown Unknown Unknown
Kwahlokohloko Eshowe 0 1 KSB MTC D 100 Goedertrouw Kwahlokohloko 450 420 4.2
WTP Res
Kwahlokohloko \Ej‘ll"]swe 1 1 WILo NL 125/400-08 Eshowe WTP Eshowe Town Unknown Unknown Unknown
Kwahlokhloko |Eshowe Salmron 125-400V-
WTP 1 1 H31/GM Eshowe WTP Eshowe Rural Unknown Unknown Unknown
Table 16.26 Pipeline Details: Eshowe WTP Supply
Nominal .
System Pipeline Name From To penatt Diameter Material (Ll Age
(km) (Ml/day) (years)
(mm)
Kwahlokohloko | Kwahlokohloko Bulk Rutledge Dam Eshowe WTP 4 1100 Steel 123.161 Unknown
uMhlathuze Kwahlokohloko Bulk Goedertrouw WTP |Eshowe WTP 10 300 Steel 9.2! Unknown
Kwahlokohloko | Kwahlokohloko Bulk Eshowe WTP Eshowe Town 250 PVC 6.361 Unknown
Kwahlokohloko | Kwahlokohloko Bulk Eshowe WTP Eshowe Rural 250 PVC 6.361 Unknown

ICapacity based on 1.5m/s velocity
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Table 16.27 Reservoir Details: Eshowe WTP Supply

System Reservoir Site Reservoir Name Caa:lt;ity Function (n.:xvsLL) (mI:\I;L)
uMhlathuze Greater Mthonjaneni WTP Goedertrouw Potable 1 Balancing 163 160
Kwahlokohloko Eshowe WTP Eshowe Potable 1 25 Balancing Unknown Unknown
Kwahlokohloko Eshowe WTP Eshowe Potable 2 1 Balancing Unknown Unknown
Kwahlokohloko Eshowe WTP Eshowe Potable 3 0.5 Balancing Unknown Unknown
Kwahlokohloko Eshowe WTP Eshowe Potable 4 0.2 Balancing Unknown Unknown
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f) Ngwelezane Water Treatment Plant and Supply System (CoU)

Ngwelezane and Madlebe townships are supplied from the Ngwelezane WTP (Figure 16.23
and Table 16.28). Ngwelezane WTP abstracts water from the uMhlathuze River upstream of
the uMhlathuze Weir on the border with uMlalazi LM. The communities are supplied via three
(3) reservoirs located on the edge of town. The WTP has a capacity of 8 Mg/day and has
operated at full capacity in the past but is currently operating at 4.5 Mg/day (May 2026)5,
due to operational issues

Figure 16.23 Ngwelezane WTP.

The Ngwelezane WTP is shown in Figure 16.23 and the Supply System is shown in
Figure 16.24.

Water is abstracted from the left bank of the uMhlathuze River and pumped to the WTP
located on the river bank. At the head of the works, the raw water is dosed with coagulant
(Sudfloc) at a flash mixing point, before running into the flocculation channels. There are
reported to be four clarifiers, of the horizontal flow sedimentation tank type. Eight rapid
gravity sand filters carry out filtration requirements and the filtered water is disinfected with
chlorine gas. A 250 mm and a 225 mm diameter pipeline (rising main) from the high lift pump
station feeds treated water to the 13.4 My Ngwelezane Bulk Reservoir (total capacity of the
four reservoirs). The reservoir supplies the Ngwelezane community.

The reservoir, pump station and pipeline details are summarised in Table 16.29, Table 16.30
and Table 16.31.

5 Personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Figure 16.24 Schematic of CoU System
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Table 16.28 Characteristics of the Ngwelezane WTP*

WTP Name: Ngwelezane WTP

System: Ngwelezane Bulk Supply System
Maximum Design Capacity: 8 Ml/day

Current Utilisation (Maay 2026): 4.5 Ml/day

Raw Water Storage Capacity:

River Abstraction

Raw Water Supply Capacity:

16 Ml/day (using the standby pump as a Duty pump,
when required)

Pre-Oxidation Type: none
Primary Water Pre-Treatment | none
Chemical:

Total Coagulant Dosing Capacity:

Sudfloc 3256 150 |/d Sudfloc 475 100 I/d

Rapid Mixing Method:

Flash mixing

Clarifier Type:

Horizontal Flow Sedimentation tanks

Number of Clarifiers:

4

Total Area of all Clarifiers:

Horizontal Flow Sedimentation tanks 14 x 7.5 m (x 4
clarifiers) = 420m?

Total Capacity of Clarifiers:

8 Ml/day

Filter Type: Rapid Gravity filters
Number of Filters: 8 no’s
Filter Floor Type Unknown

Total Filtration Area of all Filters

5mx4mx8no’s = 160m?

Total Filtration Design Capacity of all| 8 Ml/day
Filters:
Total Capacity of Backwash Water | Unknown

Tanks:

Total Capacity of Sludge Treatment
Plant:

Sludge Lagoons

Capacity of Used Washwater System:

Unknown

Primary Post Disinfection Type:

Chlorine Gas

Disinfection Dosing Capacity:

Unknown

Disinfectant Storage Capacity:

Unknown

Total Treated
Capacity:

Water  Storage

Ngwelezana complex 2x1.68 Ml, 1 x 6.5 Ml, 1 x 3.5 M|

% personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.29 Pump Details: Ngwelezane WTP Supply’

Number of
p Pumps Static| D
ump tatic| Duty .
System | Station | Num | Numb Despct:'?l:ion S:r%p:‘y Su.:_::Iy Head | Head DUILIC/:':’;"Y
Name |ber of | er of P m) | m) y
Duty | Stand
Pump| by
s Pumps
S| e
9 2250 uMhlath | Ngwele Y
zane . the standby as
Abstrac 1 1tbc Submersible |uze zane 8 tbc a duty
. (54kW, 400V, |River |WTP ’
tion 1475 rpm) therefore 2
P duty, 0 standby)
uMhlath 4.8 (has access
uze to two pipelines
Ngwele |Ngwele -
Ngwele 2 2 KSB WKLN zane zane 104.4 |124 for pumping,
zane 125/5 and can run
WTP Res
three duty
pumps)
Table 16.30 Pipeline Details: Ngwelezane WTP Supply’
Lenath Nominal
System Pipeline Name From To g Diameter Mate
(km)

(mm)
uMhlathuze Ngwelezane Bulk Ngwelezane WTP Ngwelezane Res 4 250 fibre ce
uMhlathuze Ngwelezane Bulk Ngwelezane WTP Ngwelezane Res 4 225 tbc fibre

Table 16.31 Reservoir Details: Ngwelezane WTP Supply?’
Capacity TWL FL
System | Reservoir Site | Reservoir Name (Ml Function (mASL) (n:l)\s
uMhlathuz 13.4 (In|Storage and
e Ngwelezane Ngwelezane total) distribution 148 144

g) eSikhaleni Water Treatment Plant and Supply System (CoU)

The eSikhaleni WTP (Figure 16.25 and Table 16.32) sources water from Lake Cubhu and is
supplemented by raw water from the uMhlathuze Weir. This WTP supplies eSikhaleni,

Vulindlela and surrounding industries, i.e. Mondi Felixton and Tongaat-Hulett.

An emergency pipeline exists between the uMhlathuze Weir and the eSikhaleni WTP for use

during times when the Lake Cubhu water level is too low for abstraction. The lake is

generally preferred as a water source for the municipality, since the river abstraction

7 Personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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requires pumping, which has cost implications. The WTP has a reported capacity of
36 M¢/days.

Historically eSikhaleni WTP relied completely on Lake Cubhu as a source. Serious problems
were experienced during the 1992-94 drought, with low lake levels and an augmented supply
from the uMhlathuze River was implemented. The scheme from the uMhlathuze River was
implemented as part of the Iscor Mining water supply scheme, and was completed during
May/June 2001. This system has a capacity of 34 Mg/day.

Due to the decreasing lake levels, as from August 2014, eSikhaleni WTP was supplemented
with 7.5My/day (raw water from uMhlathuze Water Weir Pump Station) and this volume was
increased gradually to a maximum system capacity of 34Mg/day in January 2015. The
current demand for raw water from UUW (Mhlathuze Weir) by eSikhaleni WTP is 9 Mg/day as
at March 2026 (the 12 month moving average is 8 Mg/day), with the daily balance obtained
from Lake Cubhu.

8 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Figure 16.25 eSikhaleni WTP.

The eSikhaleni WTP Supply System is shown in Figure 16.24 and the details of the WTP is
shown in Table 16.32. The reservoir, pump station and pipeline details are summarised in
Table 16.33, Table 16.34 and

Table 16.35.
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Table 16.32 Characteristics of the eSikhaleni WTP?

WTP Name: eSikhaleni WTP

System: eSikhaleni Bulk Supply System
Maximum Design Capacity: 36 Ml/day

Current Utilisation (May 2026): 34 Ml/day

Raw Water Storage Capacity: Lake Chubu

Raw Water Supply Capacity:

36 Ml/day, including Lake Chubu which has a yield of
1.1 Ml/day (DWS 2015)

Pre-Oxidation Type:

None

Primary Water Pre-Treatment
Chemical:

Hydrated Lime (doses 6 to 10 bags; 25kg each)
(1.5kW Imbe pump)

Total Coagulant Dosing Capacity:

110 I/hr (dosing Aluminium Sulphate) (0.37kW
Wallace and Tiernan pump)

Rapid Mixing Method:

Concrete inlet chamber

Clarifier Type:

4 No’s Horizontal flow tanks 11x38m each

Number of Clarifiers:

4

Total Area of all Clarifiers:

1675 sgqm

Total Capacity of Clarifiers:

36 Ml/day (9MI/d per clarifier)

Filter Type:

Rapid gravity ( dual media)

Number of Filters:

8 Rapid Gravity filters

Filter Floor Type

False Floor

Total Filtration Area of all Filters

8m x 5 m x 8No’s 40 sqm each

Total Filtration Design Capacity of all
Filters:

36 Ml/day (9MI per clarifier)

Total Capacity of Backwash Water
Tanks:

None

Total Capacity of Sludge Treatment
Plant:

Sludge Lagoons exist but capacity is tbc

Capacity of Used Washwater System:

Uses sludge lagoon (above)

Primary Post Disinfection Type:

Chlorine Gas

Chlorine contact tank (& sump for 1Ml/d
pump station)
Disinfection Dosing Capacity: 7kg/hr

Disinfectant Storage Capacity:

12 x 1 ton cylinders

Total Treated Water Storage
Capacity:

eSikhaleni = 3 x 20 Ml/day Forrest reservoir (9kms
from the WTP)

9 Personal Communication, Mr Musongaka Khwela,

Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.33 Pump Detdails: eSikhaleni WTP Supply?°

Number of Pumps
A q Duty
Pump Station Number A Static Duty Head A
System Name Number p Pump Description Supply From Supply To Head (m) m) Capacity
2 (Ml/day)
of Duty
Standby
Pumps
Pumps
uMhlathuze |Esikhaleni High Lift Enviro Tech Forrest
Pump station 5 1 DSB200, 315kW Treatment Plant Reservoir 125 140 13
Grindex
Emergency Submersible, head of works
Submersibles 5 0 Magnum N Series, Lake Cubhu WTP 15 53 z
57kWw, 400V
Raw water Lake Cubhu raw head of works
Abstraction Lake 4 0 APE, 37kW water pump station 15 34 28.8
WTP
Cubhu (from sump)
Table 16.34 Pipeline Details: eSikhaleni WTP Supply10 abovet©
.. Length N.ominal . Capacity Age
System Pipeline Name From To Diameter Material
(km) (Ml/day) | (years)
(mm)
Steel section
600 Rising Main to and HDPE
uMhlathuze Forrest Reservoir eSikhaleni WTP Forrest Reservoir 9.3 600 section 34 24
450 Rising Main to
uMhlathuze Forrest Reservoir eSikhaleni WTP Forrest Reservoir 7.0 450 Steel 24

10 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.35 Reservoir Details: eSikhaleni WTP Supply!!

. s . Capacity . TWL FL
System Reservoir Site Reservoir Name (MI) Function (m ASL) (m ASL)
uMhlathuze Cemetery Forrest Reservoir 60 Balancing and storage 135 130

1 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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h) Nsezi Water Treatment Plant and Supply System (UUW)

The Nsezi WTP was originally constructed in 1984 to supply the Mondi factory. Situated on
the banks of Lake Nsezi, the consumers of the Nsezi Water Treatment Plant are the City of
uMhlathuze and bulk industrial consumers like Mondi Paper, Richards Bay Minerals (RBM),
Tronox and Foskor.

The natural flow in the Mhlathuze River is normally insufficient to meet the demands of the
areaq; so the river flow is augmented by water releases from the Goedertrouw Dam, which is
operated by the Department of Water and Sanitation. The dam is further replenished by
transfers from the uThukela River via the uThukela-Goedertrouw Transfer Scheme.

The primary raw water source for the Nsezi WTP is the Mhlathuze Weir (Figure 16.26). The
Mhlathuze Weir is supported by releases from Goedertrouw Dam (owned and operated by
DWS) which is about 90 km upstream. Raw water for the Nsezi WTP (Figure 16.30) is also
sourced from Lake Nsezi as and when required, i.e. when the demand is high, or during
maintenance of the Mhlathuze Weir supply. The operating rule is such that Lake Nsezi
primarily supplies raw water to RBM and supports the Nsezi WTP, as and when required.

This WTP is the most significant in CoU and supplies most of Empangeni, Richards Bay, and
Ngwelezane. An 800 mm diameter pipeline, from the WTP, supplies the 20 Mg Hilltop
Reservoir, 7 My Pearce Crescent Reservoir and 14 My Hillview Reservoir, and these supply
Empangeni. There is also an 800 mm diameter pipeline supplying 95 Mg Mandlazini
Command Reservoir that serves Richards Bay.
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Figure 16.26 uMhlathuze Weir (UUW, 2023).
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Figure 16.27 Nsezi Supply System.



Figure 16.28 Mhlathuze Weir to Nsezi WTP.



Figure 16.29 Nsezi WTP



Figure 16.30 Nsezi WTP (Photo taken by UUW, 2025).

Nsezi WTP was constructed to supply bulk water to both industrial and domestic users. The
design capacity of the plant has been upgraded from the previous 74.8 million m*/annum
(205 MZ/day) to 94.9 million m*/annum (260 M£2/day)!2

The WTP comprises a raw water system primarily from Mhlathuze Weir (or alternatively from
Lake Nsezi) chemical dosing, pre-settling, flocculation, flotation cells (employ’s dissolved air
flotation), rapid gravity filters, disinfection, four pump stations and five purified water
storage reservoirs. The following storage capacity is available at the WTP:

e 6MZ -City of uMhlathuze supply reservoir

e 3M{Z -Empangeni supply reservoir

e 3No of 20MZ - Mondi Supply Reservoirs

e 0.5M? - Clarified storage reservoir for Foskor at the WTwW

Pump Stations to supply the main bulk customers are located at the Nsezi WTW and include:

. Mondi Pump Station

. Foskor Clarified Water Pump Station
. Empangeni Pump Station

. City of uMhlathuze Pump Station

12 2025 Plant O&M Manual (pg 14)
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The following four pipelines supply bulk water to main consumers:

. 800 ND rising main delivering treated water to the CoU

. 2 x 900 ND gravity main delivering treated water to Mondi

. 800 ND rising main delivering treated water to Empangeni Town
. 600 ND rising main delivering clarified water to Foskor.

The Nsezi WTP Supply System is shown in Figure 16.24 (and Figure 16.28) and details of the
WTP are shown in Table 16.36.

The reservoir, pump station and pipeline details are summarised in Table 16.37, Table 16.38
and
Table 16.39.

i)  Mhlathuze Weir

Mhlathuze Weir, with a rated capacity of approximately 2.7 m3/s (233 M£/day), consists of
diversion flumes at the weir, a pump station and rising main. The original weir was
constructed in 1983, but was damaged during the October 1985 floods and repairs were then
undertaken. In September 1987 the original 1983 weir, that incorporated a low-level bridge
structure over the crest, was largely washed away by a flood recorded as the largest
measured historical event. The weir was reconstructed without the bridge and with new
sheet piling upstream and downstream to replace the original sheet piles where these were
washed away.

In March 2017, a new Mhlathuze Weir Structure was commissioned that included:

*  New weir structure and new inlet channel

»  Stabilisation of the new structure and construction of a fishway/ladder

* Incorporation of a DWS flow gauging station

*  Provide a safe crossing for vehicles and stabilise the river bed and both banks

By replacing the old weir structure and providing a strengthened and more stable weir, the
project prolonged the life of a critical asset that is used to tfransfer raw water to the Nsezi
WTP. The Completion Certificate for the above work was issued on 23 January 2020. Further
details are in the Mhlathuze Water - Mhlathuze Weir Completion Report dated June 2020. To
increase the security of raw water supply to the Nsezi WTP, a backup power supply was
installed at the Mhlathuze Weir in the form of a standby diesel generator. Raw water is also
pumped from the Mhlathuze Weir to the Hillendale and Fairbreeze Mines with an offtake to
enable augmentation of the eSikhaleni WTP. Another recent project has involved upgrading
the existing 1200mm diameter pipeline from the Mhlathuze Weir to the Nsezi offtake
(shooting range) to a 1500mm diameter continuously welded mild steel pipeline, and this

was completed (commissioned) in 2019.
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Table 16.36 Characteristics of the Nsezi WTP13

WTP Name:

Nsezi WTP

System:

Nsezi Bulk Water Supply System

Maximum Design Capacity:

260 Ml/day

Current Utilisation (May 2026):

149.3 MI/day (2026 UUW WRMDSS)

Raw Water Storage Capacity:

Lake Nsezi, (Mhlthuze River, Goedertrouw system)

Raw Water Supply Capacity:

333 MI/day (combined supply from lake and weir)

Pre-Oxidation Type:

UnknownThere is a prechlorination facility at the
plant, but it is unused

Primary Water Pre-Treatment

Chemical:

Unknown

Total Coagulant Dosing Capacity:

Aluminium Sulphate and Polyelectrolyte

Rapid Mixing Method:

Hydraulic jump (drop) at head of works, and
Concrete Flash mixing chamber & Flocculation
conditioning (horizontal paddle mixer before DAF
unit)

Clarifier Type: Clarri-flocculators: 1 no’s 34 m dia , 4 no’s 48 m dia
Number of Clarifiers: 5No’s

Total Area of all Clarifiers: 7589 sgm

Total Capacity of Clarifiers: 260 Ml/day

Total Capacity of Dissolved Air
Flotation Units

260 Ml/day (12 in total, each 7.7m x 16.6m; 128m2 per
DAF unit)

Filter Type:

Degramont V type - Rapid Gravity Sand Filters

Number of Filters:

16 filters

Filter Floor Type

Monolithic Filter Floor (Cadar nozzles)

Total Filtration Area of all Filters

17.5 m x 8 m x 16 No’s = 2240 sgm

Total Filtration Design Capacity of all| 260 Ml/day
Filters:
Total Capacity of Backwash Water|2 Ml

Tanks:

Total Capacity of Sludge Treatment
Plant:

Conveyed to AlkanStrand Pump station (blended with
the waste stream from other industries)

Capacity of Used Washwater System:

1200 m3/hr

Primary Post Disinfection Type:

Chlorine Gas and Caustic Soda

Disinfection Dosing Capacity:

Unknown

Disinfectant Storage Capacity:

Unknown

Total Treated Water

Capacity:

Storage

3x20Ml res for Mondi; 3Ml res; 6 Ml res (therefore total
is currently 69 M)

13 2025 Plant 0&M Manual
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Table 16.37 Pump Details: Nsezi WTP Supply4

. Number of Pumps . Duty
Pump Station et Static Duty A
System Number of | Number of Pump Description Supply From Supply To Capacity
Name Head (m) | Head (m) 1/d
Duty Standby (Ml/day)
Pumps Pumps
uMhlathuze . 14/18 EME Mather Platt . Empangeni(
Empangen 2 1 Split Case (1400kW) Nsezi Hillview & Pearce) 120 158 %0
Weir Pump Station Flygt C3531 Submersible | Mhlathuze .
(raw water) 5 1 pump (680kW) Weir Nsezi WTW z 58 64.8
. Verticle Turbine (VIT) 32 . . .
Mondi 3 1 inch 1STG (132kW) Nsezi WTW | Mondi Reservoirs 5 17.4 31
Tsunami Axial Flow pump . Mandlazini
Mhlathuze (BRB) 2 0 (320kW) Nsezi WTW Reservoirs 34 65 27
KP16204-DV707S Paco . Mandlazini
Mhlathuze (CoU) 1 1 Split Case pump (690kW) Nsezi WTW ReServoirs 34 67 49
e Vertical Turbine (VIT)
Foskor (clarified 2 1 18HC 3STG Vertical | Nsezi WTW Foskor 4 33 24
water) .
Turbine pump
Table 16.38 Pipeline Details: Nsezi WTP Supply
Length L] Capacit Age
System Pipeline Name From To 9 Diameter Material pacity 9
(km) (Ml/day) | (years)
(mm)
uMhlathuze Empangeni Supply Nsezi WTP Pierce Crescent Res. | 5.7/1.8 800/600 Steel 65/37 tbc
uMhlathuze Empangeni Supply T-off Hilltop/Hillview Res. 1.5 600 Steel 37 tbc

14 personal Communication, Mr Qiniso Mhlongo, Mechanical Technician, UUW (May 2026)
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Table 16.39 Reservoir Details: Nsezi WTP Supply?s*

System Reservoir Site Reservoir Name Cag:lt;ity Function (:;V:le:) (mF:SL)
uMhlathuze Hilltop Hilltop Reservoir 20 Distribution 135 130
Hillview Hillview 1x9and1x5 Distribution 161 151
Nsezi WTP Mondi Reservoirs 3x20 S'rf)rd'ge gnd 40 30
Distribution
Nsezi WTP Empangeni 3 Distribution 28 24
Nsezi WTP City of uMhlathuze 6 Distribution 28 24
Pearce Crescent Pearce Crescent 2x35 Distribution 132 128
15

Meerensee and Mandlazini Reservoirs are included under Mzingazi WTP (next section of this document)

16

Levels are informed by combination of Google Earth and reservoir heights (as estimated by Operations staff)
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ii) Mzingazi Water Treatment Plant and Supply System (CoU)

Mzingazi WTP (Figure 16.31) has a capacity of 65 Mg/day’. Raw water is abstracted from
Lake Mzingazi, which is then treated and distributed into Richards Bay and the industrial
areas. The industrial area within the city of Richards Bay includes the Alton area, where
Mondi, Hillside and Bayside Aluminium and Foskor are located. The residential suburbs
include Meerensee, Arboretum and Veld en Vlei and the commercial/ light-industrial centre.
Both residential and commercial / light industry, are supplied from the Mzingazi WTP, and
supplemented, when necessary, from the Nsezi WTP. The rural town of Nseleni is also
supplied via this scheme.

Mzingazi WTP supplies two command reservoirs, namely Mandlazini and Meerensee
Reservoirs.

The Mzingazi WTP Supply System is shown in Figure 16.24 and details of the WTP is shown
in Table 16.40.

The reservoir, pump station and pipeline details are summarised in Table 16.41, Table 16.42
and Table 16.43. There are three concrete open channels that convey raw water from Lake
Mzingazi to a raw water sump, where screening is undertaken. From the sump, raw water is
pumped by two duty pumps through an 800mm diameter pipeline (steel) to a static mixer.
An ultrasonic flowmeter is installed just upstream of the static mixer. Pre-chlorination is
applied at the inlet to the treatment process. There are no clarifiers at this plant and
consequently, the water is directed to the eight rapid gravity sand filters. After chlorination
by gas, there is a 1 Mg Chlorine Contact Tank (& sump for pump station). Water is then
pumped to the Mandlazini reservoirs and the Meerensee Reservoirs. At present (May 2026),
two raw water pumps and two Meerensee pumps dre being repaired. All valves within the
RGSFs are being replaced, and electrically actuated valves are being installed on the rapid
gravity sand filters.

17 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Figure 16.31 Mzingazi WTP
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Table 16.40 Characteristics of th

e Mzingazi WTP1s

WTP Name:

Mzingazi WTP (built in 1971)

System:

Mzingazi Bulk Supply System

Maximum Design Capacity:

65 Ml/day

Current Utilisation (May 2026):

27.5 Ml/day (due to repairs, but the WTP was
producing 52.5 Ml/day in 2026)

Raw Water Storage Capacity:

Mzingazi Lake 164 sq/km - 47.6 million cubic meters

Raw Water Supply Capacity:

The estimated duty of the existing pumps are
1300m*/h at a head of 13.5m per pump (3 pumps)

Pre-Oxidation Type:

chlorine gas

Primary Water Pre-Treatment
Chemical:

Caustic soda Dosing for pH correction

Total Coagulant Dosing Capacity:

500 |/day Aluminum Sulphate (Sew Eurodrive pump,
0.37kW)

Rapid Mixing Method:

Injection into pipeline

Clarifier Type:

None (there are no clarifiers)

Number of Clarifiers:

None (there are no clarifiers)

Total Area of all Clarifiers:

None (there are no clarifiers)

Total Capacity of Clarifiers:

None (there are no clarifiers)

Filter Type:

Rapid gravity ( dual media)

Number of Filters:

8 Rapid Gravity filters

Filter Floor Type

False Floor

Total Filtration Area of all Filters

9m x 7.5 m = 67.5 sqm. each x 8No’s = 540sgm

Total Filtration Design Capacity of all | 65 Ml/day
Filters:

Total Capacity of Backwash Water None
Tanks:

Total Capacity of Sludge Treatment |None
Plant:

Capacity of Used Washwater System: | None

Primary Post Disinfection Type:

300kg/day (for the 55 MlI/day)Chlorine Gas

Disinfection Dosing Capacity:

300kg/day (for the 55 MlI/day)Chlorine Gas

Disinfectant Storage Capacity:

1 fon cylinders (8 on scales, and a further 6 cylinders
in storage)

Chlorine Contact Tank (& sump for
pump station)

1Ml

Total Treated Water Storage
Capacity:

off site, at Mandlazini 2 x 47.5 M| & Meerensee 1 x 10
Ml

18 Personal Communication, Mr Musongaka Khwela,

Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.41 Pump Details: Mzingazi WTP Supply?®?

Number of Pumps
Static Duty Head Duty
System Pump Station Name | number Number | pump Description Supply From Supply To Head (m) Zm) Capacity
Gl (Ml/day)
of Duty
Standby
Pumps
Pumps
uMhlathuze .. Samco Vertical . . . .
Mandlazini 4 1 turbine, 240kW Mzingazi WTP Mandlazini Res. |54 67 24
Samco Vertical unknown
Meerensee 2 1 . Mzingazi WTP Meerensee Res |72 (estimated |23.3
turbine, 110kW
at 140)
Ab:sfroctlon Lake 2 1 Samco, 90kW Lake abstraction Mzingazi  WTP 5 15.3 31.2
Mzingazi head of works
KSB end suction . . Brackenham tbe (n(? tbc (no pump
Brackenham 3 1 ’| Mzingazi WTP tbc pump info |.
22kW Res info plate)
plate)
Table 16.42 Pipeline Details: Mzingazi WTP Supply??
Length el Capacit Age
System Pipeline Name From To 9 Diameter | Material pactly g
(km) (Ml/day) (years)
(mm)
uMhlathuze Meerensee Pipeline (rising main) Mzingazi WTP |Meerensee Res. (3.2 400 Steel 16.3 50
uMhlathuze Meerensee Pipeline (rising main) Mzingazi WTP | Meerensee Res. (4 315 Steel 16.3 Unknown40
uMhlathuze Mandlazini Pipeline (rising main) Mzingazi WTP | Mandlazini Res. |6.1 600 Steel 36.7 50

19 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.43 Reservoir Details: Mzingazi WTP Supply2°

. s . Capacity . TWL FL
System Reservoir Site Reservoir Name (MI) Function (m ASL) (m ASL)
uMhlathuze Meerensee Meerensee 10 Distribution 51 47
uMhlathuze Mandlazini Mandlazini 95 Distribution 67 62

20 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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16.3.2 Status Quo and Limitations of the uMhlathuze System

a) Nkandla Water Treatment Plant and Supply System

The WTP was currently operating at 3.36 Mg/day as at June 2024 (Figure 16.32), which is
within its design treatment capacity (3.6 Mg/day). The demand in this area is now
constrained by the WTP capacity. The existing bulk treated water supply capacity is not
sufficient to meet future water requirements of the Nkandla Water Supply Scheme.

Apart from the Nkandla System, there are numerous boreholes, springs and minor river
abstractions that serve the Nkandla Local Municipality. These standalone schemes do not
have a sustainable supply and are also an operational challenge. There is a need to
consolidate these schemes into a more sustainable bulk supply system. The population in the
region is projected to be 128 694 by 2050 with a total demand of 24 My/day. The current
Nkandla Supply System cannot meet this demand. A new resource will have to be developed
to ensure a sustainable future supply. In addition, an assessment of the maximum potential
yield from the existing resource should be established to evaluate the potential of upgrading
the WTP.

Figure 16.32 Water demand for Nkandla WTP
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b) Middledrift Water Treatment Plant and Supply System

The water treatment plant was operating at approximately 9.46 Mg/day as at June 2024
(Figure 16.33). The plant is approaching its capacity (10 Mg/day) and will need to be
upgraded as some months it exceeds the design capacity. Supply to the WTP is heavily
dependent on the operation of the uThukela-Goedertrouw Transfer Scheme. There is a need
for a dedicated supply to this plant to alleviate this dependency. This will require new pump
stations and a dedicated raw water pipeline. In addition, a formal water resource structure
should be established to improve the assurance of raw water availability.

KCDM is in the process of implementing secondary bulk infrastructure that relies on supply
from this water treatment plant. As the supply increases, there will be a need to upgrade the

bulk supply infrastructure and treatment capacity. The population in the region is projected
to be 106 063 in 2050 with a total demand of 19.71 Mg/day.

Figure 16.33 Water demand for Middledrift WTP
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c) Greater Mthonjaneni Water Treatment Plant and Supply System

The utilisation of the plant was 20.43 My/day as at June 2024 (Figure 16.34). The plant is
approaching its capacity and will need to be upgraded. KCDM have appointed a PSP to
upgrade the plant in phases to its maximum capacity of 80 Mg/day. The first phase, which
will take the capacity to 40 Mg/day, is being designed and construction will likely be
completed by 2026.

The Goedertrouw Supply System has three bulk supply zones which includes Mthonjaneni,
Kwahlokohloko and Eshowe. Mthonjaneni to the north is expected to have a population of
113 317 in 2050 with a total demand of 22.02 M¢/day. The bulk infrastructure for this system
is currently being completed in order to ensure that the 2050 water demand is met.

The supply to the south is to Kwahlokohloko. The Kwahlokohloko Water Supply area is
supplied by the Mpungose command reservoir which gets its potable water from Greater
Mthonjaneni WTP. The scheme has a number of smaller schemes abstracting from run-of-
river abstractions (e.g. Gingindlovu Water Supply Scheme) or from boreholes. The scheme
supplies a rudimentary level of service. There are plans (currently at design phase and some
at construction phase) to develop a bulk supply system from Greater Mthonjaneni WTP into
Kwahlokohloko and further on to Eshowe and Gingindlovu.

Figure 16.34 Water demand for Greater Mthonjaneni WTP
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d) Eshowe Water Treatment Plant and Supply System

The water freatment plant at June 2024, was operating at approximately 1.8 Mg/day
(Figure 16.35) and the usage as at March 2025 was 3.93 Ml/day. The Universal Access Plan
Phase 3 for KCDM reported that the plant has a design capacity of approximately
6.9 Myg/day. The existing raw water abstraction works, including the raw water pumps, have
sufficient capacity to meet the hydraulic design requirements of the existing WTP. Eshowe
WTP also receives 9.9 My/day potable water from Greater Mthonjaneni WTP via a 300mm
diameter pipeline. Represented below is the combined demand at the plant.

Figure 16.35 Water demand for Eshowe WTP
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e) City of uMhlathuze Bulk Water Supply

The WTPs within CoU are integrated, and a review of the sustainable approach to bulk water
supply in CoU suggests that more optimal usage of these plants is required. This is also
guided by the depletion of some of the lakes. The existing WTPs were used as the basis for
establishing future water supply arrangements.

CoU currently has four (4) WTPs that are considered to be operational. Nsezi WTP (which is
owned and operated by UUW) serves as a redundancy fto both Mzingazi WTP and
Ngwelezane WTP by supplementing supply to the Northern and Western areas when
required. During the 2015 drought, low water levels in Lake Mzingazi, Lake Nsezi and Lake
Chubu resulted in the Nsezi WTP being used to serve the supply areas of these lakes
(Richards Bay, Empangeni and eSikhaleni). This, in reality, meant that the plants were being
operated as one water supply scheme.

The Nsezi WTP is operating at an average 150. Mg/day (as at May 2026). The plant has
recently been upgraded to 260 My/day, and UUW are now planning the upgrade of the
uMhlathuze weir abstraction and raw water pumping system. This plant provides key supply
to the region and serves as a back up to supply the Mzingazi Supply System, which carries
the risk of an erratic supply from Lake Mzingazi, as well as other operational issues.

The draft Water and Waste Water Master Plan by Mhlathuze Water (2016), lists various WTP

scenarios for future potable water supply to CoU based on the aforementioned relationships
between the existing WTPs. These scenarios are listed in Table 16.44.

Table 16.44 WTP Scenarios in CoU

Scenario Water Treatment Plant

Scenario A « Nsezi WTP (Lake Nsezi supplemented by uMhlathuze Weir)

« Nsezi WTP (Lake Nsezi supplemented by uMhlathuze Weir)

Scenario B « eSikhaleni WTP (Lake Chubu supplemented by uMhlathuze Weir)

« Nsezi WTP (Lake Nsezi supplemented by uMhlathuze Weir)
Scenario C » Mzingazi WTP (Lake Mzingazi)
» eSikhaleni WTP (Lake Chubu supplemented by uMhlathuze Weir)

Nsezi WTP (Lake Nsezi supplemented by uMhlathuze Weir)
Mzingazi WTP (Lake Mzingazi)

eSikhaleni WTP (Lake Chubu supplemented by uMhlathuze Weir)
Ngwelazane WTP (uMhlathuze River)

Scenario D (Status
Quo)

Scenario B is considered the most likely option (UUW 2016: 42). This scenario dictates the
suggested upgrades that will be required.
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f) Ngwelezane Water Treatment Plant and Supply System

The existing treatment capacity of the Ngwelezane WTP is 8 Mg/day and is supplied from
the uMhlathuze River. The current operation of this plant is 4.5 Mg/day (CoU Superintendent,
June 2026), due to current operational issues but the plant normally operates well above its
design capacity and optimal operating capacity.

Ngwelezane WTP is very old and is experiencing many operational problems which, apart
from operating above its design capacity, has the following challenges:

« Low water levels in the river resulting in insufficient flow fo the intake tower;

« Variable sand and silt levels in the river. This not only results in problems at the
abstraction but high turbidity levels at the plant;

e Pump damage during flooding.

Given the age of the works and the relatively small amount of water it supplies, the plans by
CoU is to decommission the works and supply this system from the Nsezi WTP. There are
intfer-connections between these systems that will allow a quick change to introduce this
operational regime. The load transfer is, however, dependant on the upgrade of the
treatment capacity of the Nsezi WTP.

Alternatively, the Ngwelezane WTP can be upgraded to 20 M¢/day and the bulk conveyance
and storage infrastructure can also be upgraded to ensure that the current and future
demands are met.

g) eSikhaleni Water Treatment Plant and Supply System

The current treatment capacity of the eSikhaleni WTP is 36 My/day. The current operation of
this plant is 34 Mg/day (CoU Plant Superintendent, May 2026) which is 94.4 % of its maximum
operating capacity.

After consolidation of the WTPs, eSikhaleni WTP will supply the northern and western areas
of CoU. There is no redundancy for good operating practices such as taking filters offline for
cleaning.

The plant relies on Lake Chubu, augmented by a supply from the uMhlathuze River at the
Weir. There is an increased reliance on the uMhlathuze weir. This has resulted in an increased

cost to produce potable water due to the pumping required.

The plant supplies the eastern portion of KCDM and the ideal solution is to load-shed this
zone onto a different supply system.
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h) Nsezi Water Treatment Plant and Supply System

The current treatment capacity of the Nsezi WTP is 260 Mg/day. The Nsezi WTP is operating
at an average of 150 My/day which is 58 % of its maximum design capacity and is below the
optimal operating capacity. The demand growth has been estimated at 0.55% per annum
and is illustrated in Figure 16.36. The Nsezi WTP produces potable water for Richards Bay,
Empangeni, Mondi and supplies clarified water to Foskor. Figure 16.37 and Figure 16.38
illustrate the average daily supply of the two variants of water supplied by the WTP over the
last year, including the split in clarified and treated water.

After consolidation of the WTPs, Nsezi WTP will supply the southern areas of CoU. The
Ngwelezane, eSikhaleni and Mzingazi Water Treatment Plant Supply zones are planned to
eventually be supplied from Nsezi WTP. The long-term demand is anticipated to be
approximately 240 My/day. Included in this estimate is the supply of 90 My/day and 21
M¢/day to Mondi and Foskor respectively. Richards Bay Minerals utilises raw water and is
excluded from these demands. This should, however, need to be considered in the resource
calculations.

Nsezi is a key water treatment plant in the supply of potable water to CoU. The resource to
supply this plant with adequate raw water is critical. The primary supply is from the
uMhlathuze weir with the assurance of supply from Goedertrouw Dam via controlled
releases. This, however, is hot enough to meet the long term demands and other resources
are required to augment supply to the plant. The resource options are discussed in the
recommended projects section of this report. (Section 16.5.1))

Figure 16.36 Water demand for Nsezi WTP (Potable and Clarified Water only)
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Figure 16.37 Average Water Supply from Nsezi WTP (till end May 2026)

Figure 16.38 Average Daily Percentage Split on Potable and Clarified Water from
Nsezi (till end May 2026)
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i) Mzingazi Water Treatment Plant and Supply System

The biggest concern with regards to the Mzingazi WTP is the supply of raw water from Lake
Mzingazi. During droughts, the lake level drops, resulting in very little to no water flow to the
intake tower. This has an impact on the treatment capacity of the works. Historical figures
indicate a reduction in production to zero. This occurred during the drought of 2011/12 and
has since occurred more frequently. This has resulted in an increased reliance on supply
from Nsezi WTP.

When there is sufficient supply from Lake Mzingazi, raw water from Lake Mzingazi (HFY of
10.5 million m3/annum or 28.77 M¢/day) is abstracted and is treated at the Mzingazi WTP for
distribution into Richards Bay and the Industrial areas. The Mzingazi WTP has an existing
treatment capacity of 65 Mg/day and cannot be upgraded in future due to the Historic Firm
Yield of Lake Mzingazi that restricts the allocation to 28.77 Mg/day. As at May 2026, the plant
was producing 27.5 Mg/day (due to repairs being carried out).

Because there is a low assurance of raw water supply to the plant, any upgrades to this
plant is not prudent at this stage. Furthermore, the WTP was built in 1971 and therefore
encounters serious operational issues quite frequently (such as in the first half of 2026). This
supply zone could be supplied from Nsezi WTP in the future (discussion between CoU and
UUW is ongoing).

16.4 Water Balance/Availability

The Department of Water and Sanitation completed a Reconciliation Strategy study for
Richards Bay and surrounding fowns (DWS, 2021). Thereafter, DWS commissioned a project
to review, evaluate, update and monitor the implementation progress of the Strategy. The
results from the final project report are shown below (Figure 16.39). The reconciliation
strategy study compares demand growth projections with available water resources and
provides potential intervention options where the demand exceeds available supply. Key
findings from the DWS, 2021 and DWS, 2024 reports include the following:

e« The combined firm yield of the Eshlazi and Rutledge Park Dams is 1.29 million m3/annum
(3.53 Ml/day). Supply from these dams, including the transfer from the Greater
Mthonjaneni WTP, is sufficient to meet the current demand.

o Existing resources at Mtunzini are sufficient fo meet the demand.

e The towns of Gingindlovu and Melmoth are not supplied at a satisfactory level of
assurance.

e The actual water use in the uMhlathuze System has been less than the projections in the
DWS (2021) study. The existing water resources in the uMhlathuze System, are currently
insufficient to meet the demand at a satisfactory assurance of supply.
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« Two key interventions, viz. improved operational efficiency, as well as the upgrade of the
uThukela-Goedertrouw Transfer Scheme (additional 33 million m3/annum) are expected
to ensure that demands are met until 2030.

e Thereafter, raising Goedertrouw Dam by 2.8 m (additional 5.8 million m3/annum) should
be considered.

e There is also an option to develop new water resources infrastructure through assessing
the to potential to build a dam on the Nseleni River and an off-channel dam on the
Mfolozi River.

e Promote development of groundwater resources on a local municipal level by
determining groundwater resources for local water supply.

It is important to note that the water balance scenario in Figure 16.39 includes (i) increasing
the capacity of the Greater Mthonjaneni WTP to 80 Mg/d from 2040 onwards, as well as (ii)
water transfer from the Mfolozi River (Mpukunyoni) growing from 5 million m3 to
10 million m3? between 2030 and 2038. In addition, this scenario includes implementation of
water conservation and water demand management measures.

The Goedertrouw Dam storage level has been relatively high over the last five years due to
good rains, and the system has been able to meet current demand. However, Figure 16.39
shows that available resources cannot sustainably meet demand. Therefore, it is important
that the next supply intervention, i.e. the uThukela-Goedertrouw Water Transfer upgrade be
implemented.

Figure 16.39 uMhlathuze System Balance for a moderate growth scenario.
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16.5 Recommendations for the uMhlathuze System

16.5.1 System Components

a) Nkandla Water Treatment Plant and Bulk Water Supply System

An upgrade of this system may be constrained by its run-of-river abstraction nature, where
the assurance of supply, particularly during the dry season, cannot be assured as there is no
storage facility. There is also limited physical space to expand the water treatment plant.
There are numerous standalone schemes and small treatment plants within the Nkandla
municipal area and a regional scheme is needed to consolidate these schemes.

The Universal Access Plan Phase III (UUW, 2021) recommended the establishment of a new
dam on the Nsuze River. Further investigation into the potential site dam, as well as the
potential yield of the proposed Nsuze Dam is recommended as the current abstraction is
insufficient to meet the water requirements for all the water users in the future. A new
proposed Nsuze WTP (20 MZ/day) would be linked to the Nsuze Dam by a bulk pipeline. It is
also recommended that a new pump station at the Nsuze WTP be constructed. Both the
existing primary, secondary and fertiary bulk pipelines and storage will have to be
augmented in order to ensure that the current and future demand for the Nkandla supply
area can be met.

b) Middledrift Water Treatment Plant and Supply System

The Middledrift Regional Water Supply Scheme area is supplied from the uThukela-
Goedertrouw Water Transfer scheme abstraction works downstream of the uThukela-Nsuze
confluence. The uThukela-Goedertrouw Transfer Scheme Pipeline has a diameter of 1.5 m
and raw water is pumped from the uThukela River to a tributary of the uMhlathuze River,
above Goedertrouw Dam. Operationally, it is preferred that there is a dedicated supply to
the treatment plant so that there is no conflict with the uThukela-Goedertrouw Transfer
Scheme’s operational regime.

The uThukela-Goedertrouw Transfer Scheme is undergoing a capacity upgrade and an
additional 1.0 m3/s will then be pumped to the Goedertrouw Dam through the transfer
scheme. The capacity upgrade includes the installation of additional river abstraction
pumps, the construction of a parallel de-sanding works, parallel high lift pump stations and a
parallel rising main from the second high lift pump station to the Mvuzane stream which
feeds Goedertrouw Dam.

In order to meet the future demand, the existing Middledrift WTP will have to be upgraded
to 19 M¢/day. It is also necessary to upgrade and extend both the existing secondary and
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tertiary bulk pipelines storage infrastructure. The existing pump station at Middledrift WTP,
that pumps water to the Command Reservoir, will also have to be upgraded.

c) Greater Mthonjaneni Water Treatment Plant and Supply System

To meet the future 80 Mg/day demand, the WTP should be upgraded by 60 Mg/day to a total
capacity of 80 My/day. These upgrades should be implemented incrementally in 20 Mg/day
modules. The first phase is being designed and should be implemented as soon as possible
so that it can supply Kwahlokohloko and Mthonjaneni. The bulk infrastructure to
Kwahlokohloko and Mthonjaneni is in place for the increased treatment requirements.

The Goedertrouw Dam will be able to support this upgrade as its assurance of supply will
improve due to the capacity upgrade of the inter-basin transfer scheme from the uThukela
River. The dam is a major source of water for the City of uMhlathuze through controlled
releases for abstraction at uMhlathuze Weir. Two interventions are recommended:

e Increasing the capacity of the inter-basin transfer scheme from 100 Mg/day to 200
M¢/day, which is currently in construction; and
e Raising the Dam Wall. This involves a 2.8 m raising of the dam wall by building a

concrete wave wall on the existing earthfill dam wall, and increasing the capacity of
the spillway through a labyrinth spillway configuration (DWS, Reconciliation Strategy
2015).

The following infrastructure upgrades and augmentation will be required in order to
adequately meet the current and future demand:

o Upgrade the existing Goedertrouw WTP to 80 My/day. Upgrades to be implemented
incrementally in 20 Mg/day modules.

« Upgrade the existing primary and secondary bulk pipelines.

« Extend the existing secondary and tertiary bulk pipelines.

« Increase the existing primary, secondary, and tertiary storage.

e Increase pumping capacities of the existing pump stations.

e« Add four (4) new pump stations - One (1) at Melmoth WTP, one (1) pump station at
the Mfule River to pump to Nomponjwane WTP, one (1) pump station at the
Nomponjwane WTP, and one (1) pump station at KwaMagwaza WTP.

d) Eshowe Water Treatment Plant and Supply System

The current capacity (and efficiency) of the Eshowe WTP is insufficient to meet present day
water demand. Raw water from the Rutledge Park Dam is limited and additional potable
water should be supplied from the Greater Mthonjaneni WTP (Goedertrouw). In addition, the
Eshowe WTP is characterised by aging infrastructure which requires maintenance and/or
upgrade works. KCDM is considering decommissioning this plant and supply Eshowe from
Greater Mthonjaneni WTP and the Lower Thukela Bulk Water Supply Scheme (See
Section 16.5.2). It is a possibility to supply Eshowe, Gingindlovu and Mtunzini by extending

116



the Lower Thukela pipeline to feed into the Eshowe WTP clear wells. This will shift the
demand from Goedertrouw Dam and, therefore, the uMhlathuze catchment.

UAP Phase 3 recommended that the Lower Thukela Bulk Water Supply Scheme be extended
to transfer 55 My/day via a 60 km long, 1 000 mm diameter bulk pipeline to supply the
Goedertrouw Regional Scheme (Eshowe, Kwahlokohloko and Mthonjaneni). This would shift
the demand from the Goedertrouw WTP.

The following infrastructure upgrades and augmentation will be required in order to
adequately meet the current and future demand:

o Upgrade the Eshowe WTP to 30 M¢/day or extend the Lower Thukela BWSS to feed

into the Eshowe WTP clear wells.

« Upgrade the secondary bulk pipelines.

o Extend the secondary and tertiary bulk pipelines.

o Increase the existing primary, secondary and tertiary storage capacity.

o Upgrade the pump station at Matigulu River,

e) Supply to CoU

Future configuration of water supply to the CoU is shown in Figure 16.40. With the potential
consolidation of the WTP’s, there is a need to review and develop further raw water
resources. CoU commissioned a Water Recourses Study in 2020 and the following resource
augmentations are mooted (CoU 2020: 31):

e Increased capacity of the uThukela-Goedertrouw Transfer Scheme.

¢ Kwesibomvu Dam on the Mfolozi River. Due to the very high ecological impacts that
this scheme would have, it was regarded as preferable to consider an off-channel
daminstead.

« Off-channel transfer scheme from the Mfolozi River.

e Nseleni Dam on the Nseleni River.

e UThukela-Mhlathuze Transfer Scheme.

o Desalination of seawater.

e Bulk effluent re-use.

Off-channel storage dam: This would involve pumping from a weir on the Mfolozi River to
an off-channel earthfill dam at the Nkatha Pan. The scheme would transfer water to Nsezi
WTP and provide a regional water supply to Mtubatuba and other small towns.

The proposed use of only Nsezi WTP and eSikhaleni WTP, to meet 2035 potable water
demands, means that the four (4) existing water schemes will have to be consolidated into
two (2) future schemes, namely the Southern Scheme and Nsezi Scheme. The Southern
Scheme boundary remains unchanged. The Nsezi Scheme is a consolidation of the existing
Western, Empangeni and Northern Scheme.

117



According to the Mhlathuze Water Annual Report 2019/2020, Mhlathuze Water proposes
alterations and additions to the existing Mhlathuze weir. The execution of which includes:
new mass concrete ogee spillway; bulk earthworks; new inlet channel to existing pump
station; installation of permanent sheet piles; construction of a fish ladder; stabilisation of
riverbed and banks with excavation and the placement of riprap. The overdll purpose of
undertaking this exercise is to strengthen and stabilise the weir structure, thus prolonging
useful life.

It was also proposed that a new 1500mm diameter Raw Water Pipeline from the Nsezi
offtake (shooting range) to the WTP be constructed. The current project scope includes
construction of a 1500mm diameter, 4.5km long continuously welded mild steel pipeline
from the “Shooting Range” to the WTP. The overall purpose of undertaking this exercise is to
upgrade the maximum abstraction capacity at the weir pump station from 205My/day to 265
M¢/day. This project is now in construction with 21% progress (as at May 2026).

Mhlathuze Water has upgraded the Nsezi WTP from 205 M¢/day to 260My/day potable water
capacity in July 2024, of which 25Mg/day clarified water is allocated to FOSKOR; the
balance will be further treated by dissolved air flotation, rapid gravity filtration and
disinfection to achieve an excellent water quality to satisfy the stringent requirements of
MONDI for paper making and for potable water distribution, as well as distribution to
Richards Bay and Empangeni. The project scope included upgrading the inlet tower; two new
48m diameter Clariflocculators; four new Rapid Gravity Filters; new Dissolved Air Flotation; a
new 2M¢ Backwash Recovery Tank; a new Sand Trap and a new loading bay.
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Figure 16.40 Future Bulk Scenario for CoU
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f) eSikhaleni Water Treatment Plant and Supply System

The existing design capacity for eSikhaleni WTP is 36 M¢/day. The potable water demand
projected to 2050 is estimated at 51.64 Mg/day. There is thus a shortfall of 15.64 M¢/day of
treatment capacity when comparing the future demand against the existing supply
capacity. Lake Chubu is unlikely to meet this demand and given its dramatic reduction in
yield, during droughts, abstraction from uMhathuuze Weir should become a permanent
solution. This will require upgrades to the abstraction works, pumps and pipelines.

Forrest Reservoirs function as balancing and reticulation reservoirs. The storage capacities
of the three (3) existing Forrest Reservoir Complex reservoirs (Res 11, Res 12, and Res 13)
and the Felixton Reservoir (Res 9) is sufficient to meet the demand in 2050.

It is a possibility to supply the eSikhaleni supply system by extending the Lower Thukela
pipeline to feed into the eSikhaleni WTP clear wells. This will shed the demand from
Goedertrouw Dam and thus the uMhlathuze catchment. This option will be investigated in
the LTBWSS Phase 3 Detailed Feasibility Study and Preliminary Design that is currently in
progress by uMngeni-uThukela Water.

d) Nsezi Water Treatment Plant and Supply System

Development of an uMfolozi off-channel dam is required to meet future resource deficits.
For the future abstraction required from uMhlathuze Weir, an upgrade to the abstraction
works and raw water pipelines is required.

The existing design capacity of Nsezi WTP is 260 Mg/day. An upgrade of 44 - 89 My/day will
be required to meet the future demand for the Northern, Empangeni and Western Scheme.
The upgrade included the following:

« Upgrading of inlet tower;

o New 48 m diameter clarifier;

« Four new rapid gravity filters;

« New dissolved air flotation;

o New 2 My backwash recovery tank;
o New sand trap;

o Sludge handling facility;

« New office and training facility.

uMhlathuze Water has increased the treatment capacity from 205Mg/day to 260My/day

(potable water) in July 2024 An additional 60 Mg storage is required at Mandlazini Reservoir
and an additional 80 Mg at Pearce Crescent and Hillview Reservoirs.
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Due to the proposal that the Nsezi WTP becomes the main supplier of potable water to the
Northern Scheme (Richards Bay and surrounding areas), a new dedicated line from Nsezi
WTP to Mandlazini is required. The new line is estimated to be 950 - 1000 mm ND pipe,
7700 m in length. To supply the existing Empangeni and Western Scheme, the following
upgrades to existing pipelines are proposed:

o Upgrade Nsezi WTP to Hilltop Reservoir with an additional 300 mm diameter pipeline.
o Upgrade the pipeline to Hilltop Reservoir and Pearce Reservoir with additional 350mm

diameter pipeline

16.5.2 Bulk Water Augmentation Projects

a) Lower Thukela BWSS Phase 3 - Supply to KCDM

Planning No. KCDM - 208.1

Project No. FA2020/011-03

Project Status | Detailed Feasibility Stage

i)  Project Description
Construction of Phase 1 of the Lower Thukela Bulk Water Supply Scheme (LTBWSS) was
completed in August 2017. The Lower Thukela Bulk Water Supply Scheme supplies the town
of KwaDukuza and other communities on the KwaZulu-Natal North Coast (between Ballito
and the uThukela River). Phase 2 of the LTBWSS will double the treatment capacity from 55
M¢/day to 110 Mg/day and construct a pipeline to feed into a new 30 Mg reservoir on the
outskirts of Mandini.

The Universal Access Plan Phase 3 planning study (Umgeni Water 2020) identified an option
to use the LTBWSS to supply approximately 55 Ml/day to the King Cetshwayo District
Municipality and the City of uMhlathuze.

Key information on this project is summarised in Table 16.45 and shown in Figure 16.41.

Table 16.45 Project information: Lower Thukela BWSS - Phase 3

e 47km of 660mm diameter steel pipeline to supply the Gingindlovu
. Water Supply Scheme, Mthunzini Water Supply Scheme and Eshowe
Project
Components Water Supply Scheme.
P o Two Booster Pump Stations
o Clear water wells at Eshowe WTP
Capacity 55 Ml/day

121



Figure 16.41 General layout of Lower Thukela Bulk Water Supply Scheme Phase 3.



ii) Institutional Arrangements
uMngeni-uThukela Water would own, operate and maintain the infrastructure of the Lower
Thukela BWSS and would sell potable water from this system to King Cetshwayo District
Municipality. A PSP appointed by uMngeni-uThukela Water has conducted a feasibility study
to assess the financial and technical viability of this project. The project has been put on hold
and would only be reinstated if / when UUW becomes a bulk water provider to King
Cetshwayo District Municpality once more.

iii) Beneficiaries
The beneficiaries of this scheme will be the Eshowe WTP supply area, Mthunzini water supply
ared, and Gingindlovu WTP supply area within King Cetshwayo District Municipality. The
estimated number of beneficiaries from the Lower Thukela BWSS Phase 3 is 176 756 people.

iv) Implementation

The Lower Thukela Bulk Water Supply Scheme - Phase 1 is complete and Phase 2 is currently
in the detail design stage. The Universal Access Plan identified various options to supply
King Cetshwayo District Municipality and the City of uMhlathuze. A PSP was appointed by
uMngeni-uThukela Water and recently completed a feasibility study of the Lower Thukela
BWSS Phase 3 in order to assess the financial and technical viability of this phase and will be
implemented if it is determined to be a preferred supply option. The detailed feasibility has
been completed. The project has been placed on hold until the institutional arrangements
can be finalised by KCDM and UUW.

Based on the Options Analysis report completed for the Lower Thukela BWSS Phase 3, the
estimated capital cost required for the implementation of Phase 3 of the project is R584 551
552 (2021 costs-excluding professional fees for the design development and construction
monitoring phase).
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b) Eshowe BWSS

Planning No. KCDM - 208.2

Project No. FA2020/012-05

Project Status | Pre-Feasibility Stage

i) Project Description

The existing bulk infrastructure for the Eshowe Water Supply Areas consist of the Eshowe
WTP which abstracts raw water from the Rutledge Park Dam through a raw water pumping
station at the outlet works of the dam. The supply from the dam to the treatment plant is
through a 1.1 m diameter steel pipeline. The Rutledge Park Dam is augmented with raw
water from the Ihlazi Dam which is situated on the Milalazi River, a tributary of the
uMhlathuze River. The Eshowe WTP dalso receives 4 My/day potable water from the Greater
Mthonjaneni WTP via a 300mm diameter pipeline. From the Eshowe WTP, there is existing
bulk conveyance infrastructure to supply the Eshowe town and surrounding rural
communities. The Eshowe BWSS also includes the Gingindlovu WTP (1.5 My/day) and the
Catherine Booth Hospital WTP (1 Mg/day).

The Universal Access Plan Phase 3 planning study (Umgeni Water 2020) identified the
proposed bulk water supply interventions required to address the water supply backlogs in
Eshowe and surrounding rural communities. The Eshowe scheme is expected to have a
demand of 23 Mg in 2050.

The key information on this project (Figure 16.42) is summarised as follows:

e« Upgrade the Eshowe WTP to 30 My/day and/or construct a pipeline from Mandeni
Reservoir to supply Eshowe WTP clear wells.

« Upgrade approximately 30 km secondary bulk pipelines ranging between 200 mm
and 650 mm diameter,

o« Extend the secondary and tertiary bulk mains by adding approximately 47 km
secondary bulk pipelines ranging between 63 mm and 450 mm and 107 km of tertiary
bulk ranging between 63 mm and 450 mm diameter.

e The existing primary storage capacity should be increased to 32.8 Mg and the
secondary storage to 16.2 Mg. The tertiary storage capacity needs to be increased to
880 kg. Additional secondary storage of approximately 18 Mg and tertiary storage
15.4 My should also be added.

e The pump station at Matigulu River (next to Amatikulu community) should be
upgraded.

e« Upgrade the pump station which pumps from the Matigulu River to the Catherine
Booth WTP.
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ii) Institutional Arrangements
If implemented by UUW then UUW would own, operate and maintain the infrastructure of
the Eshowe BWSS and would sell potable water from this system to King Cetshwayo District
Municipality. A PSP has completed a feasibility study to assess the financial and technical
viability of this bulk water supply scheme. This project was assessed and found to be not
viable due to the ongoing project by KCDM that should cater for the needs of this area.

iii) Beneficiaries
The beneficiaries of this scheme will be the town of Eshowe and surrounding rural
communities. The anticipated population in 2050 is 103 835 with a water demand of 23Mg.

iv) Implementation
A PSP has been appointed by uMngeni-uThukela Water to complete a feasibility study of the
Eshowe BWSS to assess the technical and financial viability of this scheme. The project will
be complete by December 2023

The total bulk cost requirement for the Eshowe BWSS is estimated at R426.4 million (2021
costs-excl VAT).

The pre-feasibility study has been completed and subsequent to the project commencing
and after numerous attempts to obtain information on current projects in the areq, it has
been established that KCDM has funding approved for the extension of the supply scheme in
the area and there is a duplication of work for the area. For this reason, UUW will only take
the project up to detailed feasibility stage and will not proceed further.
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Figure 16.42 General layout of the Eshowe Bulk Water Supply Scheme.



c) Mthonjaneni BWSS

Planning No. KCDM - 208.3

Project No. FA 2020/011-06

Project Status | Pre-Feasibility Stage

i) Project Description

The Mthonjaneni Water Supply Scheme area is supplied by two main Water Treatment
Plants (WTPs) at Greater Mthonjaneni and Nomponjwana. The scheme receives raw water
from the Hlambanyathi River, a fributary of the uMhlathuze River. A 450mm diameter
ductile iron rising main from the Greater Mthonjaneni WTP supplies water to a 2.5Mg
concrete reservoir with four pump stations (Zigigaya Booster 1, Zigigaya Booster 2, Zimela
Booster and PSA). The Mthonjaneni Command Reservoir (2.5My) serves Sub-Supply Area 1.
An approximate 45km bulk pipeline (ranging from 355mm - 640mm diameter) services Sub-
Supply Area 1. Sub-Supply areas 4 & 5 are provided with water through 5 reservoirs (1 & 4
reservoirs respectively) and an almost 38km bulk pipeline (8km and 30km and ranging from
110mm - 400mm diameter).

The Universal Access Plan Phase 3 planning study (Umgeni Water 2020) identified the
proposed bulk water supply interventions required to address the water supply backlogs in
Melmoth and surrounding rural communities. The Mthonjaneni scheme is expected to have a
demand of 22My/day in 2050.

The key information on this project (Figure 16.43) is summarised as follows:

e Upgrade the existing Greater Mthonjaneni WTP to 80Mg/day.

o Upgrade the existing primary bulk pipeline from 450mm to 660mm diameter.

e Upgrade 64km existing secondary bulk pipelines ranging between 125mm and
660mm diameter and upgrade approximately 24km existing tertiary bulk pipelines
ranging from 75mm and 160mm diameter.

e Extend the secondary and fertiary bulk mains by adding approximately 80km
secondary bulk ranging between 50mm and 355mm diameter and approximately
171km of tertiary bulk ranging between 50mm and 140mm diameter.

e« Existing primary storage capacity to increase to 7.5My and existing secondary
storage capacity would need to increase to 5.8M¢. Existing tertiary storage capacity
also needs to increase to 5.1My Additional secondary storage capacity of
approximately 16My and tertiary storage of 13Mg.

« Increase pumping capacities of the existing Zigigaya Booster 1, Zigigaya Booster 2
and Zimele Booster pump stations (800kW, 576kW & 795kW).

e« Add four (4) new pump stations - One (1) at Melmoth WTP (76kW) to Res 1, one (1)
pump station at the Mfule River towards Nomponjwane WTP (35kW) and one (1)
pump station at the WTP (32kW) and a pump station at KwaMagwaza WTP (87kW).
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Figure 16.43 General layout of the Mthonjaneni Bulk Water Supply Scheme.



ii) Institutional Arrangements
If implemented by UUW then UUW would own, operate and maintain the infrastructure of
the Mthonjaneni BWSS and would sell potable water from this system to King Cetshwayo
District Municipality. A PSP appointed by uMngeni-uThukela Water is conducting a feasibility
study to assess the financial and technical viability of this project. The project will be put on
hold after the feasibility study and would only be reinstated if / when UUW becomes a bulk
water provider to King Cetshwayo District Municpality once more.

iii) Beneficiaries
The beneficiaries of this scheme will be the town of Melmoth and surrounding rural
communities. The anticipated population in 2050 is 113 317 with a water demand of 22Mg.

iv) Implementation

A PSP has been appointed by uMngeni-uThukela Water to complete a feasibility study of
Mthonjaneni BWSS to assess the technical and financial viability of this scheme. The pre
feasibility study has been completed and subsequent to the project commencing and after
numerous attempts to obtain information on current projects in the areq, it has been
established that KCDM has funding approved for the extension of the Mthonjaneni Bulk
Water Supply Scheme in the area and there is a duplication of work for the area. UUW will
continue with the study by investigating alternatives to allow for a greater assurance of
supply for the area. The project has been put on hold until the institutional arrangements
between UUW and KCDM has been re-established.

The total bulk cost requirement for the Mthonjaneni BWSS is estimated at R1.124 billion (2021
costs-excl VAT).

129



d) Nsezi Raw Water Pipeline

Planning No. uMhlathuze -

Project No. Contract Number: 2024 /035

Project Status | Stage 5: Construction

i) Project Description

The proposed route for the Nsezi Raw Water Pipeline is shown in Figure 16.44. The existing
1.2m diameter pipeline (raw water rising main) from shooting range to Nsezi WTP is aging,
hence the need for implementation of this new raw water rising main. Approximately 4.5km
of DN1500 continuously welded steel pipeline is to be installed from the Nsezi Water
Treatment Work Site and to be tied into the existing DN1500 at the shooting range.

The main components of the works are as follows.

* Tie-ins of the newly constructed DN1500 mains to the existing pipework.

» Undertake extensive earthworks for pipeline construction.

 Concrete encasement to the pipeline under road crossing and water course crossings.

» Conduct surveying and/or levelling to establish pipeline levels and intervals.

* Construction of scour valve, air valves and insolation valves assemblies with concrete
chambers.

* Extensive shoring of trench walls and chambers.

* Extensive proving of existing services. (Mark-up services found and supply to EAP)

* Protection of existing services or relocation of services.

* Coordination of a shutdown with Mhlathuze Water when conducting the tie in.

* Construction of gabions and other earth retaining structures.

« Cathodic Protection of all steel pipelines.

« Extensive dewatering in areas of high water table or heavy rainfall.

* Reinstatement of the site to its original condition.

* Preservation of the area’s ecosystem in accordance with the required EMPr specifications.

ii) Institutional Arrangements

The pipeline and associated infrastructure are being constructed by UUW. They will be owned
and operated by UUW.

iii) Beneficiaries
The new pipeline benefits the areas of Richards Bayand Empangeni, including industrial
customers. It provides a higher level of assurance andreliability to existing customers, as the
existing 1.2m diameter pipeline from shooting range to Nsezi WTP is aging. Hence, there is a
need for implementation of this new 4.5km DN1500 raw water rising main, which will enable
a raw water transfer capacity of 277 M£/day to the Nsezi WTP, which was upgraded to
260 M2/day capacity in July 2024.
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iv) Implementation

The project is in the construction stage, and is currently 21% complete. It is envisaged that
the project will be completed by February 2027. The project is being implemented with
urgency by UUW, through Jamijo Civils (contfractor) and Naidu Consulting (Employer’s Agent).
R9.6 million of the R122 million contract value has been spent to date (June 2026).
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Figure 16.44 Nsezi Raw Water Pipeline.



e) Mondi Bypass Pipeline at the Mondi Reservoir Site and Bypass Effluent

Pipeline

Planning No. uMhlathuze - 210.6

Project No. Contract number 2025/045

Project Status |Stage 4: Design, Documentation & Tender Stage.
Bids are currently being evaluated by UUW

i) Project Description

The location of the Mondi Bypass Pipeline at the Mondi Reservoir Site is shown in
Figure 16.45. The project deals with the construction of a bypass bulk water supply to the
Mondi Group in Richards Bay. The objective is to bypass the old 20M¢ rectangular reservoir
and supply water directly from the two new 20MZ reservoirs to the outlet of the existing
rectangular reservoir. The scope includes supply, laying and bedding galvanised mild steel
grade X42 pipes with a wall thickness of 10mm, 3LPE coating and S.F.E. lining, complete with
welding for diameters of 1200NB, 103m in length, including elbows, bends and pipe specials,
between the existing Mondi reservoirs at the Nsezi WTP. The project includes a flow meter
chamber and a pressure reducing valve chamber. A bypass will also be installed on Mondi
effluent piping systems, linking to the existing line A UUW effluent pipeline system. The
construction works comprise of the following activities:

. Trench excavations and off-site disposal of surplus material;

. Installation of galvanized steel water pipelines, control valves and flow meter;

. Installation of HDPE water pipeline, control valves and pipe specials;

. Ordering large bore control valves and flow meter well in advance of site
establishment;

. Design, supply and installation of electrical supply to the flow meter and pressure
reducing station required to operate the valves and meter in the separate chambers;

. Construction of valve and flow meter chambers; and

. Connection to existing bulk water supply pipes.

ii) Institutional Arrangements

The pipeline and associated infrastructure is being constructed by UUW. UUW will own and
operated the pipeline. This project is infended for the benefit of Mondi, a long-standing
primary customer of UUW. The Mondi Group in Richards Bay is supplied with water directly
from the Nsezi Water Works via a set of three 20 M2 flow-balancing reservoirs connected in
series. Mondi Group effluent is discharged through an effluent pipeline that connects into the
A-Line sea outfall operated by UUW. When maintenance or repairs are required on any
component of these systems, the whole supply (or effluent) system must be shut down,
disrupting Mondi Group’s operations until service is restored. Consequently, maintenance
work must often be delayed to coincide with Mondi’s planned annual maintenance
shutdowns. UUW Operations aims to improve reliability of the water supply and to decouple
its maintenance activities from  Mondi’s maintenance schedule, thereby enhancing
operational flexibility and service continuity.
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iii) Beneficiaries

This project is for the benefit of Mondi, a primary longstanding customer of UUW.

iv) Implementation

The project is at Documentation & Tender Stage. Bids are currently being evaluated by UUW
(June 2026).
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Figure 16.45 Mondi Bypass Pipeline at the Mondi Reservoir Site.



f) RBIDZ Phase 1F Clarified Water Pipeline

Planning No. uMhlathuze - 210.7
Project No. Mw/11/07/2020/2021/03

Project Status |Stage 2: Concept Prefeasibility (readiness for
Gate 3 Review)

i)  Project Description
The Richard’s Bay Industrial Development Zone (RBIDZ) Phase 1F Pipeline is shown in
Figure 16.46. The scope of works for this project includes the construction of a 750k#
concrete balancing reservoir with an inlet from the tie-in point and an outlet to a new pump
station that will pump 1500k&/hr of clarified water along 5.8km of 710mm diameter HDPE
pipeline to a 30 MZ reservoir to be constructed by Nyanza Light Metals (NLM) in the future.

Based on the options analysis report, route Option 4 was identified to be the best pipeline
route. A geotechnical investigation and topographical survey have been completed along
this route to provide information for the detailed design stage. Additional studies and
investigations will be required to support the Environmental Authorisation application.
Wayleaves and servitudes will also need to be obtained as part of the detailed design
process. The value of works, including both direct and indirect fees is estimated to be R
116 752 519.03 as at 2025. The project team has classified this Project as category B. The
water supply is required by NLM by 2030, highlighting the urgency of the project for UUW.,

ii) Institutional Arrangements
The pipeline and associated infrastructure are being constructed by UUW. They will be owned
and operated by UUW. This project is for the benefit of Nyanza Light Metals, a primary
customer.

iii) Beneficiaries
The beneficiary of this project is Nyanza Light Metals, an existing customer that is expanding
its industrial works (output) and thus requires higher volumes of clarified water. As NLM is
residing on Phase 1F of RBIDZ, which by default will also be a beneficiary of this project.

iv) Implementation
The project is in the pre-feasibility stage (readiness for Gate 3 Review as at June 2026), and
has passed the Take on Gate Review at end 2025. The appointed consultants are ZAI
consultants. The project will move forward after receipt of signed service contract document
between NLM, RBIDZ, UUW and possibly CoU.
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Figure 16.46 RBIDZ Phase 1F Clarified Water Pipeline.



dg) Nseleni Dam (Study)

Planning No. uMhlathuze - 210.9

Project No. Tender No. FA-2020-011-014

Project Status |Stage 2: Concept - Prefeasibility Study

i) Project Description

The Nseleni River Dam was recommended in the DWS Water Reconciliation Strategy. UUW is
appointing a suitable Professional Service Provider (PSP) for the Nseleni River Dam
Prefeasibility Study, as recommended by DWS. The outcome of the study will determine
whether or not to proceed to the detailed feasibility stage, where sufficient information is
then presented to enable a final decision to be made (regarding the implementation of the
project). The PSP is required to evaluate the Nseleni River Dam at Prefeasibility level taking
into account any previous studies as well as the items outlined below (but not limited to):

« Define project objectives, needs and acceptance criteria.

o Verify the selection of the dam site.

o Investigate dam volumes / dam sizes (Capacity in million m3, Height in m, Surface
Area million m?2 and Yield in million m3/a) taking into account the effects of
sedimentation and provision of the reserves, amongst other factors.

e« Water sampling and testing as well as analysing the water characterises.

« It may be necessary to evaluate a refined Ecological Water Requirements (EWR) for
the Nseleni tributary.

e« Determine the environmental impacts and possible environmental studies that may
be required if the project is deemed feasible to proceed to the feasibility stage.

o Determine the socio-economic impacts of constructing the dam.

« Potential operational benefits need to be carefully quantified.

It is important to note that the water resources component of this study entails the entire
Nseleni River catchment. This task involves a hydrological analysis of the entire Nseleni
River catchment in order to update and extend the existing hydrological dataset for the
catchment.

ii) Institutional Arrangements
If proven to be feasible, the dam and associated infrastructure will be constructed by UUW.
It will be operated by UUW, in all likelihood, as UUW is the long term bulk water supplier to
the CoU. These arrangements can only be confirmed at a later stage, upon the completion of
the feasibility studies, as DWS is the custodian of the water resources.

iii) Beneficiaries
This project is for the benefit of CoU, a primary customer of UUW. It seeks to augment water
resource availability in the supply area and thus supplies to existing beneficiaries. This
includes Richards Bay, Empangeni and industries.
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iv) Implementation
The project is currently at the start of prefeasibility study stage i.e. UUW is in the final
process of appointing an engineering consultant to undertake the prefeasibility study. The
scope (terms of reference) is very comprehensive and is thus overlapping somewhat with the
next work phase (detailed feasibility study).
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h) Upgrade of Mhlathuze Weir Pump Station

Planning No. uMhlathuze - 210.12
Project No. Tender No. FA-2020/012/12

Project Status |Stage 2: Concept Prefeasibility (readiness for
Gate 4 Review)

i)  Project Description

The project is between Richards Bay and Empangeni in the uMhlathuze Local Municipality,
concerning infrastructure that is owned and operated by UUW.

The weir raw water pump station is a vital (primary) operational source of raw water to the
Nsezi Water Treatment Works. The WTP is adjacent to Lake Nsezi, and the lake is meant to
be a supplementary source of raw water. However, the quantity and quality of water from
the lake is not deemed reliable. Therefore, the weir pump station can be regarded as the
only source of raw water, so any upgrade would have to be planned with caution to ensure
an uninterrupted raw water supply to the WTP.

The existing raw water transfer system includes the uMhlathuze River weir, pump station,
and pipelines to deliver raw water to the Nsezi Water Treatment Works and the Nsezi Lake.
Though the transfer system no longer delivers raw water to the Nsezi Lake. The WTP
capacity has been upgraded in 2025 to 260 M£/d. In the proposed project, the WTP has an
ultimate design capacity of 385 MZ/d to meet a projected demand up to 2050. Raw water is
transferred at present by a combination of DN1200 and DN1500 steel pipelines. Construction
is underway for a new DN1500 steel pipeline from the “shooting range” to the WTP.

The weir, pump station, WTP, and pipelines were constructed in 1983. In June 2021
significant modifications were made to stabilize the existing weir. The pump station has
remained substantially unchanged from the original design. A surge tank was constructed
next to the pump station and connected to the original discharge manifold inside the pump
station. The four original vertical turbine pumps were replaced with submersible pumps in
2010 with a new discharge manifold. This upgrade did not provide a connection to the
existing surge tank, which has remained unused. In 2024 the pump station was fitted with
variable speed drives (VSD).

A project is now proposed to ensure the appropriate capacity and operation of the weir,
pump station and pipeline supplying Nsezi WTP in the medium term. A professional team of
engineering consultants has to inspect the existing weir pump stations current capacity,
operational efficiency, and recommend upgrade options for design that will meet the
projected 2050 raw water target daily demand of 385 M£/day (envisaged). The original
scope was for an upgrade to supply 260 M2/d of raw water (interim target) according to the
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brief, but the desired design flow of 385 M£Z/d (2050) of raw water was confirmed with UUW,
The upgrade of the weir raw water pump station is urgent as many existing customers (and
new customers) of UUW in the Mhlathuze region are submitting requests for significant
water supply demands that will be applicable from 2030 onwards. The Nsezi raw water
pipeline project is currently in construction and corresponds to this project in order to supply
260 M£2/d of raw water (interim target). In order for the raw water pumping main fo convey
385 M¢/day from the weir pump station to the Nsezi WTP, the existing 1200mm diameter
rising main (from shooting range to Nsezi WTP) would have to be used in conjunction with
the newer 1500mm pipeline system.

ii) Institutional Arrangements

The upgrades of the pump station and weir (and associated infrastructure) will be
undertaken by UUW. It will be owned and operated by UUW.

iii) Beneficiaries
The planned upgrades are to benefit the primary areas of Richards Bay, Empangeni, and
includes the industrial customers. It provides a higher level of assurance and/reliability to
the existing customers, as the existing 1.2m diameter pipeline from shooting range to Nsezi
WTP is aging., Hence, there is a need for implementation of this new 4.5km of DN1500 raw
water rising main, which will enable a raw water transfer capacity volume of 277 MZ/day to
the Nsezi WTP,

iv) Implementation
The project is in the pre-feasibility stage i.e. Gate 3 Review convened 28 January 2026. The
project will move forward with greater urgency after receipt of signed service contract
documents between NLM, RBIDZ, UUW and ColU. Milestones for delivery of project phases
(construction) have not yet been set as the exact scope of the project (for design) has yet to
be confirmed (hence the current feasibility studies).
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Preface

This Infrastructure Master Plan 2026 describes:

e UMngeni-uThukela Water’s infrastructure plans for the financial period 2026/2027 -
2056/2057, and

o Infrastructure master plans for other areas outside of uMngeni-uThukela Water’s
Operating Area but within KwaZulu-Natal.

It is a comprehensive technical report that provides information on current infrastructure
and on future infrastructure development plans. This report replaces the last comprehensive
Infrastructure Master Plan that was compiled in 2025.

The report is divided into ten volumes as per the organogram below.

Volume 1 includes the following sections and a description of each is provided below:

o Section 2 describes the most recent changes and trends within the primary
environmental dictates that influence development plans within the province.

o Section 3 relates only to the uMngeni-uThukela Water Operational Area and
provides a review of historic water sales against past projections, as well as
uMngeni-uThukela Water’s most recent water demand projections, compiled at the
end of 2025.

o Section 4 describes Water Demand Management initiatives that are being
undertaken by the utility and the status of Water Demand Management Issues in
KwaZulu-Natal.

o Section 5, which also relates to uMngeni-uThukela Water’s Operational Areaq,
contains a high-level review of the energy consumption used to produce the water
volumes analysed in Section 3.

e Section 6 provides an overview of the water resource regions and systems supplied
within these regions.

The next eight volumes describe the current water resource situation and water supply
infrastructure of the various systems in KwaZulu-Natal, including:

e Volume 2 Section 7 uMngeni System.

e Volume 3 Section 8 uMkhomazi System
Section 9 uMzimkhulu System
Section 10 Mzintlava System

e Volume 4 Section 11 South Coast System

e Volume5 Section 12 North Coast System

e Volume 6 Section 13 Upper uThukela System

e Volume?7 Section 14 Buffalo System

e Volume 8 Section 15 Middle uThukela System
Section 16 Mhlathuze System

e Volume 9 Section 17 Umfolozi System

Section 18 uMkhuze / uPhongolo / Lake Sibiya System



Volume 10, Section 19 describes the wastewater works currently operated by uMngeni-
uThukela Water (shown in pale brown in the adjacent figure) and provides plans for
development of additional wastewater treatment facilities. The status of wastewater
freatment in WSA’s that are not supplied by uMngeni-uThukela Water are also described in
this section.

It is important to note that information presented in this report is in a summarised form and
it is recommended that the reader refer to relevant planning reports if more detail is sought.
Since the primary focus of this Infrastructure Master Plan is on bulk supply networks, the
water resource infrastructure development plans are not discussed at length. The
Department of Water and Sanitation (DWS), as the responsible authority, has undertaken
the regional water resource development investigations. All these investigations have been
conducted in close collaboration with uMngeni-uThukela Water and other major
stakeholders to ensure that integrated planning occurs. Details on these projects can be
obtained directly from DWS, Directorate: Options Analysis (East).

The Infrastructure Master Plan is a dynamic and evolving document. Outputs from current
planning studies, and comments received on this document will therefore be considered in
the preparation of the next update.
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15. Middle uThukela System

15.1 Synopsis of the Middle uThukela System

The Middle uThukela region consists of the uThukela catchment between the Buffalo-
uThukela confluence and the Woshi-uThukela confluence. The uThukela River meanders in a
south-easterly direction, with the Mvoti Local Municipality (uMzinyathi WSA) located
predominantly south of the uThukela River and the Nkandla Local Municipality (King
Cetshwayo WSA) occupying the area north of the uThukela River (Figure 15.1).

Whilst the Nkandla Local Municipality has the largest area in the Middle uThukela region, the
town of Nkandla is located approximately 1.4 km east of the Middle uThukela-uMhlathuze
watershed. The settlements of Qudeni and Kranskop, however, are located on the Middle
uThukela watershed: Qudeni on the Buffalo-Middle uThukela watershed and Kranskop on the
Mvoti-Middle uThukela watershed. Settlements situated in the Middle uThukela region
include Dlolwana, Jameson’s Drift and The Ranch.

This region is home to the uThukela-Goedertrouw Transfer Scheme, an inter-basin transfer
scheme where water is pumped from the uThukela River to Goedertrouw Dam. The scheme’s
main objective is to improve the assurance of water supply to schemes supported by the
Goedertrouw Dam, including Richard’s Bay, the largest port in Africa. The uThukela-
Goedertrouw Transfer Scheme can also be supported by releases from the Spioenkop Dam
(uThukela DM) into the uThukela River, if necessary. Pumping from the uThukela-
Goedertrouw Transfer Scheme usually commences when the Goedertrouw Dam’s water level
drops below 90% of its full supply capacity. The scheme was designed to pump
approximately 1.2 m*/s from the uThukela River over the divide into the Goedertrouw Dam;
however, only about 1.0 m*/s is transferred due to operational inefficiencies. Following the
2014/15 drought, the uThukela-Goedertrouw Transfer Scheme was re-designed to increase
its capacity from 1.2 to 2.4 m*/s (UUW, 2020). The construction component of upgrade has
been completed. However, the upgraded scheme is currently not operational due to power
supply related challenges. This scheme is further discussed in Section 16.

The WTPs located in the Middle uThukela Region are summarised in Table 15.1.



Table 15.1 WTPs located in the Middle uThukela Region (UAP Phase 3 2020: GIS

Dataset).
Water Treatment Capacity q
Scheme Plant (Mi/day) Site
Vutshini-Nkandla Mfongosi WTP 0.6 Manzawayo-Mfongosi
confluence.

_ . Upstream of tributaries flowing
Vutshini-Nkandla Khombe Hospital WTP 1 into the Vutshini River.
Makhabeleni Makhabeleni WTP 4 ;::c:kelc River near Jameson's

East of Ntolwane, on the banks
Middledrift Middledrift WTP 10 of the Mkalazi, which flows

westwards into the Nsuze

uThukela River near Middle
Ngcebo  Water  Supply Ngcebo WTP 4 uThukela-Lower uThukela

Scheme

watershed.




Figure 15.1 General layout of the Middle uThukela Region.



The water supply schemes in this region are predominantly supplied from run-of-river
abstraction infrastructure:

- Vutshini-Nkandla Water Supply Scheme - this scheme sources its water from three river
systems; (i) through run-of-river abstraction from the Vutshini Stream (a tributary of the
Nsuze River); (ii) the Vove Dam in the Buffalo System (historical firm yield of 0.55
M£Z/day) and (iii) the Mhlathuze River in the uMhlathuze System (yield of 1.34 M2/day).

- The Makhabeleni Water Supply Scheme - this scheme is supplied from the uThukela
River (yield of 1 M2/day) near Jameson’s Drift.

- Middledrift Water Supply Scheme - this scheme is supplied from the uThukela-
Goedertrouw Transfer scheme abstraction works (through the Madungela High Lift
Pump) downstream of the uThukela-Nsuze confluence, with water feeding various
villages in the Middledrift Supply Area.

- Ngcebo Water Supply Scheme - raw water is abstracted at the Middledrift Abstraction
works and is supplied via a raw water pipeline, across the river, to the Ngcebo WTP.
From the treatment works, a bulk potable water rising main supplies a few reticulation
reservoirs.

15.2 Water Resources of the Middle uThukela System

15.2.1 Description of the Middle uThukela System Water

Resource Regions

a) Middle Thukela Region

i) Overview

As mentioned in Section 15.1, the uThukela River meanders in a south-easterly direction
from the Buffalo-uThukela confluence, which is located approximately 1.9 km west of the
Ntshongweni Hill, Trig Beacon 388, at an elevation of 1 032.8 mASL. Tributaries flowing from
the north into the uThukela River include the:

« Mfongosi River with its headwaters located approximately 3.9 km north-west of
Dlolwane and south-east of the Nkonyane Hill in the Qudeni Nature Reserve. The
Mfongosi flows in a south-westerly direction into the uThukela River. The Mfongosi
WTP is positioned at the Manzawayo-Mfongosi confluence, approximately 2 km
upstream of the Mfongosi-uThukela confluence.

« Manyane River, whose headwaters are located north-east of Dlolwane and flows in a
southerly direction, passing the Isilokomane Mountain on the east and into the
uThukela River at Jameson’s Drift.

« Nsuze River, which sources its water from the Siphezi Hill. The Nsuze River meanders in
a southerly direction with tributaries including the Maxhuma, Mathole, Vutshini and
Mkalazi, before it flows into the uThukela River approximately 2.2 km downstream of



the Shu Shu Warm Baths.

The uThukela-Goedertrouw Transfer

approximately 1.1 km downstream of the uThukela-Nsuze confluence.

Scheme is

e The headwaters of the Vutshini are located approximately 2.9 km south-east of

Qudeni as the crow flies. The Vutshini flows in a south-easterly direction into the

Nsuze River. The Khombe Hospital WTP, in the settlement of Spinnies, is located

upstream of this tributary.

e« The Middledrift WTP is located east of Ntolwane, on the banks of the Mkalazi River,
which flows westwards into the Nsuze River. The capacity of the WTP is 10 Mg/day.

e The proposed location for a 20 Mg/day WTP is on the Nsuze River, south of the

Sangeni settlement and between the Maxhuma-Nsuze and Mathole-Nsuze.

Tributaries flowing into the uThukela River from the south include the Vamvule and the

Ngcaza Rivers.

The Middle uThukela Region comprises of tertiary catchment V40 and quaternary catchment

V60K. The most dominant land cover category in this region is forestland and grassland,

occupying 50% and 27% of the entire region, respectively (Figure 15.2).

ii)

Surface Water

The hydrological characteristics for this region are summarised in Table 15.2.

Table 15.2 Hydrological characteristics of the Middle Thukela Region (WR2012:
Thukela Quat Info WMA 7 7Jul2015 spreadsheet)

Annual Average

Reqi River Area
egion (Catchment) | (km?) |Rainfall |Evaporation |Natural Runoff |Natural Runoff
(mm) (mm) (million m3) (mm)
Middle Thukela River
Thukela [(V40) 1753 817 1415 159.2 90.8
Thukela River
(V60K) 228 691 1400 13.0 57.1
Total 1981




Figure 15.2 Middle uThukela land cover.



iii) Groundwater

The Middle uThukela region is located in two hydrogeological regions, the KwaZulu-Natal
Coastal Foreland and North Eastern Middleveld (DWAF 2008) (Figure 15.3).

Hydrogeological Units
Basement rocks are exposed mainly in the northern parts of the area, comprising granite-
gneiss, schists and amphibolites.

The outcrop of Dwyka Group Tillite is prevalent around Kranskop and Qudeni. Sediments of
the Ecca Group are found in the eastern part of the area, with rocks of the Vryheid
Formation underlying much of the area. These rocks mainly comprise sandstones and are
relatively resistant to erosion, resulting in relatively narrow and deeply incised river
channels.

All the above sedimentary strata have been extensively intruded by dykes and sills of
dolerite. These features play an important role in the geohydrology of the area, and
significantly enhance the water-bearing properties of aquifers in the area.

The Natal Metamorphic Province includes rocks of some 1000 Maq, but their extent is limited
to the south-eastern part of the catchment around Kranskop. The extent of the Natal Group
is also limited to the area east of Kranskop.

Geohydrology

The study area is mostly underlain by the Karoo Supergroup and is either sub-horizontal or
has a very gentle inland dip to the west, wherein the structure comprises nhumerous south-
easterly tilted fault blocks. These fault blocks play an important role in groundwater flow.
Aquifers within the study area include;

« Weathered and fractured hard rock aquifer systems.
e Primary aquifers that are confined to a narrow strip along the middle reaches of the
uThukela, Sundays and Buffalo Rivers.

Groundwater Potential

Groundwater yields from ‘hard-rock’ boreholes in the area are generally low and in the
range 0.1 to 0.6 ¢/s, although significantly higher yields (3 ¢/s) can be obtained in
hydrogeologically favourable situations, such as fracturing and intrusive Karoo dolerite
contact zones. Contacts between different lithologies were also seen to be important drilling
targets. There is little difference in yield amoung the various geological formations. Higher
borehole yields can be obtained in some localities. Juxtaposition of sandstone horizons to
dolerite, major structural features such as faults and fractures and more competent Natal
Group quartzites and sandstones have produced borehole yields in excess of 2 ¢/s. The
likelihood of obtaining yields in excess of 2 ¢/s, however, is less than 30%, while few



boreholes yield more than 3 ¢/s. Groundwater recharge over the area varies from 1 fo 5 % of
the mean annual precipitation (MAP), with an average of about 3 percent of the MAP,



Figure 15.3 Groundwater potential in the Middle Thukela Region.



iv) Water Quality

Surface Water

There are no known major water quality problems in the Vutshini Water Supply Scheme
area. It is, however, likely that the quality of the Vutshini River is significantly affected
during periods of low flow due to the land use activities upstream and soil erosion
(Department of Water Affairs Vutshini All Town Study, 2011, Page 23).

Groundwater

Groundwater quality in the area is generally good, with the best quality groundwater found
in the higher rainfall portions, and the poorest quality in the lower rainfall areas towards the
east, groundwater quality deteriorates in the direction of flow and assumes a more
dominant N-CI character. The total dissolved solid (TDS) content of the groundwater is
generally in the range 50 to 200 mg/I, but this can rise considerably to more than 420 mg/I
in the lower rainfall portions. Poorer quality groundwater is found in the lower reaches of the
Upper uThukela, Bushmans and Mooi Catchments, probably reflecting the influence of the
argillaceous sediments in this part of the study area. Instances of elevated fluoride were
reported for the western part of the catchment.

15.2.2 Reserve

This section summarises the latest Water Resource Classes and Associated Resource Quality
Objectives in the Thukela Catchment (Gazetted in March 2023), with a focus on the middle
uThukela water resource region. Of particular interest from a water resources management
perspective, is the present ecological state (PES) and the recommended or targeted
ecological state (TEC) of water resources in the region.

The Water Resource Classes and Associated Resource Quality Objectives report categorises
the study area into different integrated units of analysis (IUAs) based on various factors,
including the homogeneity of climate, soils and land use. For the purpose of this report, the
middle uThukela water region falls within two IUAs: (i) quaternary catchments V40A and B
are grouped into one integrated unit of analysis (IUA), forming part of the area downstream
of the Mooi River confluence to the uThukela-Goudertrouw Transfer Scheme pump station
and (ii) the uThukela River from the uThukela-Goudertrouw Transfer Scheme abstraction
point to the Lower Thukela Bulk Water Supply Scheme abstraction point. The water
resources classes and associated resources quality objectives for these two IUAs are shown
in Table 15.3 below.
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Table 15.3 The present and targeted ecological state of water resources within the
Middle uThukela Water Resource Region (DWS, 2023).

IUA Description

PES

TEC

Mooi River confluence to the
uThukela-Goudertrouw Transfer
Scheme pump station

The present ecological state
(PES) of this IUA is category C
with significant modification due
to subsistence agriculture in the

rural settlements, as well as
pumping of water to the
uMhlathuze  River via the

uThukela-Goudertrouw Transfer
Scheme.

The targeted ecological state
(TEC) for this IUA (V40A &B) is
category C, where it s
recommended that base flow
patterns are maintained to
sustain low flows and river health
during drought periods.

The uThukela River from the
uThukela-Goudertrouw Transfer
Scheme abstraction point to the
Lower Thukela Bulk Water

The PES of this segmnent of the
uThukela River is currently
category B, as the amount of
villages and subsistence

The TEC for this region is
category C due to the expected
increase in the amount of water
pumped out of the river through
the LTBWSS.

Supply Scheme (LTBWSS)
abstraction point.

agriculture are less significant
along the river. It is recommended that both
low/base flows during winter and
high flows (or freshets) during
summer are maintained to
sustain riverine ecology and

water quality.

According to the DWAF (2004) Thukela Reserve Defermination study, the uThukela
Reserve water resource analysis assumed that the Spioenkop, Ntshingwayo and Wagendrift
Dams will contribute to the users and the Reserve in the Middle to Lower uThukela areas.
This conjunctive use of these three dams results in large theoretical surpluses in the Lower
uThukela River,

15.2.3 Existing Water Resource Infrastructure and Yields

The Vutshini and Nkandla supply areas were combined into a single supply area in order to
shift the supply area boundary eastwards, incorporating the Nsuze River as a sustainable
supply source. This water supply area covers the north-western section of the Nkandla Local
Municipality, within the King Cetshwayo District Municipality.

The Vutshini-Nkandla Regional Scheme is the main water supply scheme in this region and is
described below:

e« The Nkandla Water Supply Scheme area straddles the Upper Mhlathuze River (i.e.
quaternary catchment W12A) and the Nsuze River catchments (i.e. Quaternary
Catchments V40C & D). There is a current deficit of 0.38 million m3/annum (1.0 Mg/day)
on the registered water use for the Nkandla Water Supply Scheme. The water supply
deficit will continue to increase to 1.91 million m3/annum (5.2 M¢/day) by 2030 on the
high growth scenario. The available water resources of 1.65 million m3/annum (4.5
M¢/day) are not sufficient to meet the current and future water requirements of the
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Nkandla Water Supply Scheme Areaq, particularly during low flow periods (DWAF,
2011).

e« The Vutshini Water Supply Scheme utilises the uThukela River as its main source
(1 Mg/day) and the Vutshini River, which is a tributary of the Nsuze River, as an
alternate source. The scheme also receives its water from Vove Dam (yield of 0.55
MZ/day) on the Vove River and the Mhlathuze River (yield of 1.34 M£/day). The
Vutshini Water Supply Scheme comprises of two WTPs. Only one plant falls within this
region, namely, the Vutshini WTP at the Vutshini Village. The WTP supplies the village
and the surrounding villages up to Msobotsheni in the north-east and Ntingwe in the
south (Department of Water Affairs, 2011, page 17). The Ntingwe Dam (Figure 15.4
and Table 15.4) supplies raw water for both irrigation and domestic water supply
purposes to the Ntingwe rural community.

During low flow periods, the maximum abstraction over a 3-month period at the
Vutshini WTP is approximately 0.03 million m3, This amount is not sufficient to meet the
3-month peak summer demand of 0.39 million m? (Department of Water Affairs All
Town Study, 2011, Page 22).

Dams found in this region include the Ntingwe Masonry and Nfingwe Dams which are being
used as irrigation dams in the Ntingwe Tea Estate. During dry periods, there is insufficient
water in the lower uThukela River and releases from upstream dams are needed.

A dam on the Nsuze River is recommended to supply the future demand of the Vutshini-
Nkandla regional scheme. Preliminary hydrological investigations indicate that a dam
impounding 31 million m? will have an estimated yield of 19 M¢/day for the scheme (UAP
Phase 3, 2020).

The Kranskop Water Supply Scheme, which is currently supplied by groundwater
abstraction, also forms part of this region. It forms part of the Mandleni River catchment,
which is part of the uThukela River system.

Other small treatment works exist in this area but are not part of this report as they do not
constitute bulk schemes. These dare either supplied from run-of-river abstractions or
boreholes (Department of Water Affairs All Town Study, 2011, Page 22).

15.2.4 Operating Rules

The Ntingwe Dam (Figure 15.4 and Table 15.4) is used to support irrigation needs. As a
result, there are no operating rules presented for Ntingwe Dam in this report.
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Figure 15.4 Ntingwe Dam (MBB Consulting Engineers 2020: website).

13




Table 15.4 Characteristics of Ntingwe Dam.

Catchment Details

Incremental Catchment Area: 1.03 kmz2e
Total Catchment Area: 5 km2a
Mean Annual Precipitation: 810 mm#b

Mean Annual Runoff:

0.21 million m3®

Annual Evaporation: 1400 mm®
Dam Characteristics

Gauge Plate Zero: 943.5 mASL ¢

Full Supply Level: 960 mASL e

Net Full Supply Capacity:

0.4 million m3¢

Spillway Height:
Dead Storage:

16.5me

N/A

Total Capacity:

0.4 million m3¢

Original Measured Dam Capacity:

0.4 million m3¢

Surface Area of Dam at Full Supply Level: 0.07 km2 ¢
Dam Type: Earth fill
Material Content of Dam Wall: Earth fill

Crest Length:

Crest length: 134 m ¢
Spillway Section: 24 m d
Non-Spillway Section: 110 m d

Type of Spillway:

Side Channel Spillway ¢

Capacity of Spillway: N/A
Date of Completion: 2001 ¢
Date of Last Area Capacity Survey: 2009
Date of Next Area Capacity Survey: N/A

a Catchment delineation using 20m DEM and spatial ana

b WR2012

¢ DWS List of Registered Dams Database (April 2019).

d Measured on Google Earth.
¢ 0.5 m Contours
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15.3 Supply Systems

15.3.1 Description of the Middle uThukela System

The Middle uThukela System includes supply to two major areas, i.e. south of the uThukela
River in the uMzinyathi DM and north of the uThukela River in the King Cetshwayo DM
(KCDM), including the City of uMhlathuze WSA. Supply to the King Cetshwayo areas is
predominantly from water abstracted at Middledrift, through the uThukela-Goedertrouw
Transfer Scheme. Information on KCDM systems is reported on the uMhlathuze System
(Section 16). Supply to the uMzinyathi Area is described below.

a) Makhabeleni WTP and Supply System

The Makhabeleni WTP is located in Makhabeleni (Jameson’s Drift) along the uThukela River
in the uMzinyathi District Municipality.

The Makhabeleni WTP obtains its raw water from the uThukela River and pumped via an
abstraction tower and bridge to a 4 Mg/day WTP on the southern banks of the uThukela
River. At the WTP, raw water is treated and pumped to a high-level command reservoir
before being distributed to various reservoirs in different parts of Makhabeleni.

The WTP was upgraded from 2 Mg/day to 4 Mg/day towards the end of 2017 and five phases
of the distribution network were completed towards the end of 2018. A portion of the sixth

phase of the distribution system was also completed in 2018.

The spatial layout of the completed phases 1 to 5, a portion of phase 6 and the planned
phases 7 and 8 are shown in Figure 15.5 and the schematic is illustrated in Figure 15.6.

The characteristics of the Makhabeleni WTP are shown in
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Table 15.5. The pump details, reservoir details and pipeline details are listed in Table 15.6,
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Table 15.7 and Table 15.8 respectively.
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Figure 15.5 Spatial layout of the Makhabeleni Supply System.
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Figure 15.6 Schematic of the Makhabeleni Supply System.
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Table 15.5 Characteristics of the Makhabeleni WTP.

WTP Name: Makhabeleni WTP
System: Tugela Supply System
Maximum Design Capacity: 4 Ml/day

Current Utilisation: 2.0 Ml/day

Raw Water Storage Capacity: 0 Ml

Raw Water Supply Capacity:

2.0 Ml/day due to constraint of abstraction works

Pre-Oxidation Type:

None

Primary Water Pre-Treatment

Chemical:

Polymeric Coagulant

Total Coagulant Dosing Capacity:

13 I/hour (running at 50%)

Rapid Mixing Method:

Conventional Paddle Flash Mixer

Clarifier Type:

Dortmund manual clarifiers

Number of Clarifiers:

6 (2 old and 4 new)

Total Area of all Clarifiers:

140.4 m? (28.08 m2old and 112.32 m2 New)

Total Capacity of Clarifiers:

4.5 Ml/day

Filter Type:

Constant Rate Rapid Gravity Filters

Number of Filters:

8 (2 Old and 6 New)

Filter Floor Type

Laterals with Nozzles

Total Filtration Area of all Filters 83.64 m?
Total Filtration Design Capacity of all| 4 MI/day
Filters:

Total Capacity of Backwash Water |0 m3
Tanks:

Total Capacity of Sludge Treatment|None
Plant:

Capacity of Used Washwater System: |0 Ml/day

Primary Post Disinfection Type:

Sodium Hypocloride

Disinfection Dosing Capacity: 13 I NaOCl/hr
Disinfectant Storage Capacity:

Total Treated Water Storage|0.5 Ml
Capacity:
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Table 15.6 Pump details: Makhabeleni Supply System.

Number of Pumps
System D S D) Pump Supply From Supply To it :::Ii CaDl::cyif
Y Name Number of | Number of Description PPl PPly Head (m) pactty
Duty Standby (m) (Mi/day)
Pumps Pumps
. Tugela Makhabeleni WTP Pre-
Makhabeleni| Raw Water (WTP) 1 1 Gorman Rupp Abstraction settlement Tank 32.8 35.2 4.240
Makhabeleni Pp'rab]e Water KSB WKLN )
High Lift (WTP) 2 1 WTP Command Reservoir 166.1 194.0 2.000
. . 65/6
(Umzinyathi)
Makhabeleni | Potable Water High
Lift (WTP) B 2 1 KSB WKLn 65/6 WTP Uthungulu Reservoir 192.8 217.0 2.000
(Uthungulu)
Makhabeleni Phase 4 1 1 Gr””d‘;"ls CR3- | ph4 Res 4 Bulk Res 4 C 135.0 160.0 0.125
Makhabeleni| Phase 5 (Lift 1A) 1 1 TBC Ph3 Reservoir Tank 2 201.0 222.0 0.480
Makhabeleni| Phase 5 (Lift 1B) 1 1 TBC Ph3 Reservoir Dakeni Res 3b 122.0 137.0 0.107
Makhabeleni Phase 5 (Lift 2) 1 1 TBC Tank 2 Tank 3 169.0 189.0 0.480
Makhabeleni Phase 5 (Lift 3) 1 1 TBC Tank 3 Ph 5 Command Res 190.0 210.0 0.480
Makhabeleni| Phase 6 (Lift 1A) 1 1 Grund;zs CR 5- Res 6A Res 6B 190.4 234.0 0.099
Makhabeleni| Phase 6 (Lift 1B) 1 1 Grundf(1)<s) CR 45- Res 6A Res 6C 188.7 255.5 0.828
Makhabeleni Phase 6 (Lift 2) 1 1 Grundf;)os CR 45- Res 6C Res 6D 207.1 2328 0.810
Makhabeleni Phase 6 (Lift 3) 1 1 Grundflols CR45- Res 6D Res 6E 226.4 2477 0.764
Makhabeleni| Phase 6 (Lift 4A) 1 1 Grundfos CR32- Res 6F Res 6F (Command) 206.1 221.8 0.642
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Number of Pumps
System [P S5 e Pump Supply From Supply To GG ::CZ CaDl::cyif
Y Name Number of [ Number of Description PPy PPy Head (m) Mlp d Y
Duty Standby (m) (Ml/day)
Pumps Pumps
Makhabeleni| Phase 6 (Lift 4B) 1 1 TBC Res 6E Res G1 (future) 132.8 1545 0.316
Makhabeleni Phase 6 (Lift 5) 1 1 Grundfos CRE1- Tank F1 Tank F2 (ur\der 100.0 106.0 0.023
27 construction)
Makhabeleni| Ph 7 (Ezinkawini) 1 1 Grunlccl)f_ols7CRE Tank E1 Tank E2 224.0 245.4 0.171
Makhabeleni| Ph 7 (Mkondeni) 1 1 Grund;%s CR 5- Tank M1 Tank M2 199.0 214.0 0.071
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Table 15.7 Reservoir details: Makhabeleni BWSS.

System Reservoir Site Reservoir Name Cug:lt;ity Function (J‘;\V;L) (mI::-SL)
Makhabeleni Makhabeleni Command Res A 0.500 Distribution 474 468#
Makhabeleni Makhabeleni Res 2 0.050 Terminal 435 429#
Makhabeleni Makhabeleni Res 3 0.200 Distribution 435 431#
Makhabeleni Makhabeleni Res 4 0.100 Distribution 440 436#
Makhabeleni Makhabeleni Res 5 0.200 Terminal 980 976#
Makhabeleni Makhabeleni Res A 0.250 Distribution 420 416#
Makhabeleni Makhabeleni Res B 0.250 Terminal 620 6154
Makhabeleni Makhabeleni Res C* 0.250 Distribution 620 615#
Makhabeleni Makhabeleni Res D* 0.250 Distribution 810 805#
Makhabeleni Makhabeleni Res E* 0.250 Distribution 1034 1030#
Makhabeleni Makhabeleni Res G** 0.100 Terminal 1160 1155#
Makhabeleni Makhabeleni Res G2** 0.050 Terminal 1090 1085#
Makhabeleni Makhabeleni Res H** 0.100 Terminal 1230 1225#
Makhabeleni Makhabeleni Res F** 1.0 Distribution 1230 1225#

*Under construction (anticipated completion is end 2020); **At tender stage; #Based on assumed reservoir depth
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Table 15.8 Pipeline details: Makhabeleni BWSS.

.. Length b{ominal q Capacity Age

System Pipeline Name From To (km) Dlzx:l:;er Material (Mi/day) | (years)
Makhabeleni | Raw water pipeline Abstraction works Makhabeleni WTP 0.127 160 uPVC 2.6** 9
Makhabeleni | Potable water pipeline Makhabeleni WTP Command Res A 0.947 160 uPvC 2.6** 9
Makhabeleni | Potable water pipeline Command Res A Res 2 4.652 160 uPVC 2.6 9
Makhabeleni | Potable water pipeline Command Res A Res 3 1191 160 uPVC/HDPE 2.6 9
Makhabeleni | Potable water pipeline Res 3 Res 5 2916 100 Klambon 1.02** 9
Makhabeleni | Potable water pipeline Command Res A Res 4 16.617 160/110 uPVC 1.23** 9
Makhabeleni | Potable water pipeline Command Res A Res A 8.556 160 uPVC 2.6 9
Makhabeleni | Potable water pipeline Res A Res B 2.983 110/75 uPVC/HDPE| 0.572* 9
Makhabeleni | Potable water pipeline Res A Res C 4.165 110 uPVvC 1.23** 9
Makhabeleni | Potable water pipeline Res C Res D 2.393 125 uPVC 1.59* 9
Makhabeleni | Potable water pipeline Res D Res E 1.196 125 uPVvC 1.59* 4
Makhabeleni | Potable water pipeline Res E Res F 1.730 125 Steel 1.59* 4
Makhabeleni | Potable water pipeline Res E Res G 1.162 110 HDPE 1.23** Planned
Makhabeleni | Potable water pipeline Res E Res G2 5.553 110 HDPE 1.23* Planned
Makhabeleni | Potable water pipeline Res G2 Res H 1.080 110 HDPE 1.23* Planned

*

Based on a velocity of 2m/s

** Based on a velocity of 1.5 m/s
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15.3.2 Status Quo and Limitations of the Middle uThukela System

a) Makhabeleni WTP and Supply System

The Makhabeleni BWSS has recently been upgraded and is adequate to meet current and future
demand. The main challenge facing the WTP is limited raw water abstraction capacity
(currently limited to 2 Mg/day). It is proposed that a feasibility study be undertaken to
investigate the potential for an upgrade of the abstraction works to cater for both current and
future demands.

15.4 Water Balance/Availability

The Vutshini-Nkandla Regional Water Supply Scheme is mainly supplied from run-of-river
abstractions through the Vutshini Stream, the Vove Dam yielding 0.33 MZ/day, the Mhlathuze
River and the uThukela River. The source yield will be insufficient to cater for the current
requirements of the Vutshini-Nkandla Scheme.

A dam on the Nsuze River is recommended to supply the future demand of the Vutshini-
Nkandla regional scheme; the preliminary hydrological investigations indicate that a dam
impounding 31 million m3 will have a sufficient yield of 19 M2/day for the scheme (UAP Phase 3,
2020).

15.5 Recommendations for the Middle uThukela System

15.5.1 System Components

a) Ngcebo WTP and Supply System

The Ngcebo Bulk Water Supply Scheme is located in the far northern reaches of the Maphumulo
Local Municipality, along the uMzinyathi-KCDM border. This bulk water supply scheme obtains
its raw water supply via the Madungela Abstraction Works, which sources its water from the
uThukela River. Raw water is pumped to the Ngcebo WTP via a bulk water pipeline where it is
treated, then distributed to areas north and south of the WTP.

The Ngcebo Water Supply System (WSS) was implemented in five phases by uMngeni-uThukela
Water, with the first phase completed in June 2008, supplying an estimated population of 6 104.
Phase 1 also included the upgrade of the Ngcebo WTP to 0.25 M£/day, as well as the
implementation of a reticulation system.
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Phase 2 and Phase 3 entailed the construction of reticulation to supply an additional estimated
population of 7128 and were completed in December 2008 and June 2009, respectively.
uMngeni-uThukela Water then implemented an upgrade of existing bulk pipelines and an
upgrade of the WTP to 0.43 MZ/day before implementation of Phase 4 could take place.

Phase 4 consisted of newly laid reticulation pipelines to supply a population of approximately
2 168, and was completed in April 2010. By January 2012, uMngeni-uThukela Water had then
completed the upgrade of the raw water bulk pipeline from the Madungela Abstraction Works
to increase the supply of raw water to the Ngcebo WTP.

In October 2013, Phase 5 of the Ngcebo BWSS was completed, ultimately providing water to an
additional population of approximately 1656. The Ngcebo WTP has recently undergone a
capdacity upgrade to 4 Myg/day in order to provide a consistent supply of water to all households
within the area.

The Universal Access Plan Phase III planning study (Umgeni Water 2020) identified the
following upgrades and augmentation required to adequately supply the Ngcebo WSS:

e The bulk distribution infrastructure is to be extended to include three (3) primary bulk
pipes of diameter ranging between 63 - 315 mm, totalling 6.04 km in length, 17
secondary bulk pipes ranging in diameter of between 110 - 630 mm, totalling 50.04 km
in length and 21 tertiary bulk pipes ranging in diameter between 50 - 125 mm, totalling
21.48 km in length

e« Increase the existing storage capacity by constructing two (2) primary reservoirs,
having a total storage capacity of 800 kg and 25 tertiary reservoirs, having a total
storage capacity of 8 220 kg

o Construction of one 15.51 kW pump station to serve the primary command reservoir

The total bulk cost requirement for the Ngcebo BWSS, as at 2020, is R250.8 million (excl VAT).
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16. uMhlathuze System

16.1 Synopsis of the uMhlathuze System

With a total catchment area of approximately 5 653 km? the uMhlathuze Water Resource
Region (W1 secondary catchment) is composed of the uMhlathuze River (W12 tertiary
catchment), Mlalazi River (W13 tertiary catchment) and Matigulu River (W11 tertiary
catchment) catchments (Figure 16.1). Four Water Service Authorities (WSAs) are in the
uMhlathuze Water Resource Region (Figure 16.1):

i) A small portion of the Zululand WSA is located in the north-west of the uMhlathuze
Region.
ii) The King Cetshwayo District Municipality (KCDM) WSA.
iii) The City of uMhlathuze WSA (an independent WSA within KCDM),
iv)  The northern portion of the iLembe WSA, which is located in the Matigulu watershed.

The headwaters of the uMhlathuze River are located approximately 0.4 km from the
Zululand-King Cetshwayo District Municipal boundary! approximately 1.8 km south-west of
the Babanango Hill and approximately 10.9 km south-west of the settlement of Babanango
(Ulundi Local Municipality), as the crow flies. Babanango is located on the uMhlathuze-
Mfolozi watershed. From the uMhlathuze headwaters, the river meanders in a south-easterly
direction, with the town of Nkandla (Nkandla Local Municipality) to the west and the town of
Melmoth (Mthonjaneni Local Municipality) to the east. At the Nkandla-Mthonjaneni-uMlalazi
local municipal boundary, the uMhlathuze River flows eastward, passing the town of Eshowe
to the south. At the Mthonjaneni-uMlalazi-uMhlathuze local municipal boundary, the
uMhlathuze River meanders in a southerly direction, passing the town of Empangeni to its
east before discharging into Richards Bay (formerly called the uMhlathuze Bay/Lagoon?),
the largest port in South Africa by tonnage, handling about 89 million tonnes of cargo per
year, equating to about 55% of South Africa’s seaborne cargo (KZN Department of
Transport).

The integrated uMhlathuze System consists of:

e The Goedertrouw Dam (owned and operated by DWS), which is the largest water
resource in the system. The dam supplies water to the Greater Mthonjaneni WTP below
the dam wall. Furthermore, water is released from the dam for downstream users
including irrigation, industry and domestic supply.

e« The Mhlathuze Weir (owned and operated by uMngeni-uThukela Water), which is
located at the Mhlathuze River about 10 km before it discharges into the Indian Ocean.

12016 municipal boundary (Municipal Demarcation Board).
2 Jones 2014:1.
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The weir is essential for UUW operations as it is the main source of raw water for the
Nsezi WTP and also supplements Lake Nsezi when required. In addition, the weir
supplies water for irrigation and industrial purposes.

Local coastal lakes, namely, Lake Nsezi, Lake Cubhu, Lake Mzingazi and Lake
Nhlabane. Lake Nsezi, owned by UUW, primarily supplies raw water to Richards Bay
Minerals. The lake also supplies supplementary raw water to the Nsezi WTP, as and
when required. Water is transferred from the Mhlathuze Weir to augment Lake Nsezi
when storage levels decline. Lakes Mzingazi and Chubu supply raw water to the
Mzingazi and Esikhaleni WTPs, respectively, which are operated by the City of
uMhlathuze.

The uThukela-Goedertrouw Transfer Scheme (near Middledrift), which was built as a
drought emergency scheme in 1997. This scheme was designed to pump 1.2 m3/s but
only supplies up to 1.0 m3/s (as a result of operational inefficiencies) from the uThukela
River over the divide into the Goedertrouw Dam. An upgrade of the uThukela-
Goedertrouw Transfer Scheme capacity, from 1.2 to 2.4 m3/s, was proposed and
designed during the 2014/15 drought. This upgrade includes the installation of
additional river abstraction pumps, the construction of a parallel de-sanding works,
parallel high lift pump station and a parallel rising main from the second high lift pump
station to the Mvuzane stream which feeds the Goedertrouw Dam. The construction
component of the project is complete, however, the new scheme is not yet operational
due to power supply challenges. DWS and UUW are in communication with Eskom to
address this challenge.
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Figure 16.1 General layout of the uMhlathuze System.
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16.2 Water Resources of the uMhlathuze System

16.2.1 Description of the uMhlathuze System Water Resource

Regions

a) uMhlathuze Region

i) Overview

From its headwaters, the uMhlathuze River meanders in a south-easterly direction for
approximately 4.2 km, serving as the Zululand-King Cetshwayo District Municipal boundary?.
Thereafter, the uMhlathuze River confinues to meander in a south-easterly direction, with
the Gologodo Stream joining upstream of the Riversmeer and Phambana settlements4. The
Babanango Dam on the Gologodo Stream (approximately 2 km south-west of Babanango as
the crow flies) supplies water to Babanango via a water treatment plant (WTP) located
immediately downstream of the dam wall (Figure 16.2).

The uMhlathuze River continues meandering in a south-easterly direction with contributions
from the Gosweni, Mbizweni, Manzimnyama and Ngwekweni Rivers flowing from the west
across Ingoyama Trust Board (ITB) land. The Nkandla Bulk WTP Abstraction Weir is located
approximately 2 km downstream of the uMhlathuze-Ngwekweni confluence. At the P226
bridge (about 150 m downstream the weir), the Zululand-King Cetshwayo District Municipal
boundary stops following the uMhlathuze River, with the river flowing in a southerly direction
and the Xhaphozini and Nomasila Rivers joining from the east.

The Ntumbeni River, located south of the Nkandla cemetery and wastewater works (WWW),
flows east across ITB land, joining the Madiyana River (also on ITB land east of Nkandla),
which discharges into the uMhlathuze River. The uMhlathuze River meanders in a south-
easterly direction with the Nyawashune River, Middle uThukela-uMhlathuze watershed,
joining it from the west. The uMvuzane River meanders from the west, passing the KwaNtoza
Hill, with the Bomvana River joining it from the south, downstream of the KwaNtoza Hill
before it flows into the uMhlathuze River. Water from the uThukela-Goedertrouw Transfer
Scheme is pumped into the Mvuzane River. The Nhlisa River flows from the south into the
uMhlathuze River downstream of the Bomvana-Mhlathuze confluence. Thereafter, the
uMhlathuze River flows into Goedertrouw Dam in the Nkwaleni Valley.

Tributaries flowing into Goedertrouw Dam from the south include Vuma, Ndlovane and
Ncemaneni. The Manzini River, whose headwaters are near the St. Mary’s Hospital in the
KwaMagwaza settlement, meanders from the north into the KwaMazula River which flows
into Goedertrouw Dam.

3 2016 municipal boundary (Municipal Demarcation Board).
4 Approximately 1.7 km south-east of Owen’s Cutting (2831AC 1:50 000 Topographic Map 2013).
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The uMhlathuze meanders eastwards from the Goedertrouw Dam Wall, with tributaries
including the Mfule River flowing from the north-west. Tributaries of the Mfule include the
Mfulazane on which the Melmoth Abstraction Weir is located. At the Maijaji-Mhlathuze
confluence (the Ntambanana River, whose headwaters are located south of the the
Ntambanana settlement is a tributary of the Maijaji River), the uMhlathuze River flows in a
south-easterly direction, passing the town of Empangeni on the east. The uMhlathuzana
River discharges into the uMhlathuze River from the west and the Mpangeni River, flowing
on the outskirts of Empangeni via the Mpangeni Lake, discharges into the uMhlathuze River
from north. The uMhlathuze River then flows eastwards, passing the Sigwenyane and Niwe
Lakes to the east and the Mangeza Lake, adjacent to the University of Zululand, to the west.
It continues to meander eastward with the Nseleni River flowing into it from the north,
passing the Mhlathuze Weir before it discharges into the uMhlathuze Estuary.

The lower reaches of the Mhlathuze catchment include a number of “off-channel lakes”. The
lakes include Lake Mpangeni, Lake Sigwenyane, Lake Niwe and Lake Mangeza. The lakes
are found in small rivers with insufficient flow to maintain an open channel connection
(Kelbe and Germishuyse, 2001). The lower reaches of these rivers in the uMhlathuze flood
plain are blocked by sand bars, resulting in the formation of small lakes. Due to their
formation being based on rivers, the lakes are dependant on surface runoff for recharge,
while groundwater seepage is also considered to be significant. Discharge into the
uMhlathuze River is generally through groundwater.

The headwaters of the Nseleni River are located to the north, approximately 3 km from the
uMhlathuze-Mfolozi watershed and approximately 1 km from the Ndondondwana settlement
as the crow flies. The Nseleni River meanders eastward and at the confluence with the
Mvuzane River, it flows southwards with the Okula River joining it from the west. The
Nseleni-Okula confluence is located approximately 7 km west of the Nseleni settlement as
the crow flies and approximately 320 m east of the Reding Dam Wall. The Okula River is
located to the north of Empangeni. The Nseleni River meanders to the south of the Nseleni
settlement, forming the eastern boundary of the Enseleni Nature Reserve before flowing into
Lake Nsezi.

Lake Nsezi is located on the western edge of the coastal plain (Kelbe and Germishuyse 2001;
50). This coastal plain is “the largest primary aquifer in southern Africa, extending from
Mtunzini on the Zululand coast up through Maputaland for the full length of the Mozambique
coastal zone. This region is very flat with highly permeable soils that promote rapid recharge
fo the aquifer. The uppermost formation on this coastal plan is an uncontrolled aquifer which
has as its upper boundary a ‘water table’ that is the top of the saturated zone” (Kelbe and
Germishuyse 2001: 17). Due to the aquifer characteristics, Lake Nsezi is considered to have a
significant groundwater component. However, the lake is still controlled, to a large extent,
by the Nseleni River that is situated in a different geological region (Kelbe and Germishuyse
2001: 50). Due to this dual-dependancy on the aquifer and the Nseleni River, Lake Nsezi is
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called a “combination lake” (Kelbe and Germishuyse 2001; 50). Water is also transferred
from the Mhlathuze Weir to Lake Nsezi as and when required (i.e. based on lake water level).

Rivers flowing into Lake Mzingazi, a coastal lake (Kelbe and Germishuyse 2001: 49), include
Nundwane from the north, as well as Mpisini and Bhodlisa from the north-east. Kelbe and
Germishuyse explain coastal lakes as “lakes that have significant flow-through
characteristics where there is generally continuous and simultaneous recharge and
discharge through various parts of the lake bed fo the aquifer. Generally, this seepage rate
/s greatest at the surface shoreline and decreases exponentially with distance underneath
the lake.” Existing geological research suggests that the Zululand coastal lakes also have
direct interaction with the aquifer and that they have similar seepage characteristics. As a
result, these lakes are assumed to be supplied through direct rainfall, surface runoff from
riparian zones, streamflow and groundwater recharge. Lakes controlled by subsurface
conditions in the Richards Bay area include Lake Mzingazi, Lake Nhlabane and Lake Cubhu.

Lake Mzingazi has two main compartments with the northern and southern parts of the lake
separated by a very shallow and narrow section that is exposed during extremely dry
conditions. According to Kelbe and Germishuyse (2001), the southern compartment is
approximately 14 m below mean sea level at its deepest point and is therefore susceptible to
saline intrusion under adverse conditions.

Rivers flowing into Lake Cubhu (or Qhubu) include the Mzingwenya and Mpembeni and the
lake is situated to the south of the Richards Bay Harbour. The physical characteristics of the
lake suggest that it may have originally part of the uMhlathuze Estuary but has become
isolated due to deposition processes on its northern sections (Kelbe and Germishuyse, 2001).
During flood events, overflow from the lake is believed to flow through this section directly
info the uMhlathuze estuary via a small channel linked to a series of canals on the
uMhlathuze floodplain.

The headwaters of the Mlalozi River are located approximately 3 km north-east of the
Entumeni Nature Reserve as the crow flies. It flows approximately 3.5 km in a south-easterly
direction into the Eshlazi Dam and then into the Rutledge Park Dam, with the D313 road
separating the two dams. The Eshlazi and Rutledge Park Dams are located north of the
Dlinza Nature Reserve and Eshowe town. The Mlalazi River meanders north of Eshowe and
then eastward, with tributaries including the Mtilombo, Ndlovini and Tondo flowing from the
north. The Mkukuze and Bhadi Rivers flow into the Mlalazi River from the west before it flows
east around Mtunzini (north of the Umlalazi Nature Reserve), where in discharges into the
Indian Ocean.

The headwaters of the Matigulu River are located approximately 440 m west of the
Osulgulweni settlement, about 850 m south-east of Trig Beacon 79 at an elevation
856.5 mASL, on the uMhlathuze-Lower-uThukela watershed. It meanders in a southerly
direction, flowing through wetlands at Mpongolwane and then heads eastward with the
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Matimefu River joining it from the north. As the Matigulu River continues meandering
eastward, the uMngwenya River joins it from the west, while the Mkono, Nwaku and
Mpushini (with its headwaters located south of the Dlinza Nature Reserve) Rivers joining it
from the north. Af the Mpushini-Matigulu confluence, the Matigulu turns southward, with
Honothi and the Mombeni Rivers flowing into it from the west and the Bumba River from the
north. The Matigulu River continues meandering southward, passing the Catherine Booth
Hospital on the east, the Msunduze River discharging into it from the west and the Nyezane
River flowing into it from the north. The town of Gingindlovu is located approximately 5.6 km
north of the Nyezane-Matigulu confluence. Thereafter, the Matigulu River flows in a south-
easterly direction and at the confluence with the iNoyoni River, which flows parallel to the
coast, the Matigulu River turns eastward into the Matigulu Lagoon.

ii) Surface Water
The predominant land cover categories in the uMhlathuze Water Resource Region are
forested land, cultivation and residential areas (predominately rural). The hydrological
characteristics for this region are summarised in Table 16.1.

Table 16.1 Hydrological Characteristics of uMhlathuze Region (WR2012: Usutu-
Mhlathuze Quat Info WMA 6 July 2015).

Annual Average
Reqi Ri Catch t Area = =
e L) iver (Catchment) (km?) |Evaporation |Rainfall| Natural Runoff | Natural
(mm) (mm) (million m3) [ Runoff (mm)
uMhlathuze |Matigulu River 954 1300 1077 198.2 207.8
(W11)
uMhlathuze  River
(W12) 4209 1375 973 628.6 149.4
Mlalazi River (W13) 498 1300 1205 131.0 264.7
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Figure 16.2 Land cover map of the uMhlathuze Region.



iii) Groundwater
The uMhlathuze Region is located in three hydrogeological regions; the Northern Eastern
Middleveld, KwaZulu-Natal Coastal Forelond and Southern Lebombo (DWAF 2008)
(Figure 16.3).

Hydrogeological Units

The oldest rocks in KwaZulu-Natal, forming part of the Kaapvaal craton, are of Swazian age
and are represented, by the Nondweni Group and Empangeni Metamorphic Suite of the
Barberton Sequence and its intrusive granites. These rocks are overlain by the rocks of the
Pongola Supergroup. These metamorphosed sedimentary and volcanic rocks rest
unconformably upon the granites.

The Natal Group outcrops in the Eshowe and Hlabisa areas, where it rests unconformably on
the basement granites in parts. The Dwyka Formation rests unconformable on the Natal
Group. Pietermaritzburg shale and the Vryheid Formation are the other significant
sedimentary rocks in the area.

Outcrops of Karoo dolerite occur throughout the area and form massive sills that have
intruded the Karoo Formation.

Geohydrology

The Vryheid Formation has a very similar yield distribution to the Pietermaritzburg Shale
contradicting the belief that porosity plays a role in groundwater occurrence and yield in
these rocks. Dykes and sills are as important for the occurrence of groundwater in these
sandstones as for that in the Pietermaritzburg Shales.

The Karoo dolerite sills can form extensive weathered and fractured aquifers with, on
average, moderate borehole yields.

Groundwater Potential

The groundwater resources are suitable for the development of primary rural water supply
boreholes. The main constraints to exploitation are the low permeability’s of the aquifers
and the really limited nature of the weathered and fractured zones of the various rocks
within the area. This results in relatively low to average sustainable borehole yields.

Eighty percent of the reported borehole yields fall into the poor to moderate category (<

3 2/s). Poor yields are typically found in areas of severe topography in all lithologies, but
particularly where unweathered dolerite capping occur.
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Figure 16.3 Groundwater potential in the uMhlathuze Region.



iv) Water Quality

Surface Water

There is no surface water quality information available for this region at this time.

Groundwater

Groundwater quality is generally good with electrical conductivity (EC) <70 mS/m.
Groundwater of unacceptable quality due to excessive EC is found in areas in the Dwyka
Tillite and Pietermaritzburg Formation Shales. Groundwater of acceptable quality occurs in
the basement granites and Natal Group Sandstones (Figure 16.3).

16.2.2 Reserve

a) uMhlathuze Region

This section summarises the latest Gazzeted (DWS, 2024) Resource Classes and Resource
Quality Objectives (RQOs) for Water Resources in the Usutu to Mhlathuze Catchments,
focusing on the Mhlathuze water resource region.

i)  Groundwater
The ftotal groundwater component of the Reserve in the Mhlathuze catchment is
105.4 million m3/a. There is minimal groundwater use in the catchment and, as such, the
Present State Category of the groundwater component of the Reserve is Category A.

ii) Nhlabane Wetlands

The main water users within and around the Nhlobane wetlands are agriculture and
commercial forestry. These land uses threaten critical components such as water quality and
species habitat, which poses a threat to endemic/endangered animal and plant species
found in the wetlands. The Present Ecological State (PES) is Category D and the
Recommended Ecological Category (REC) is C. It is recommended that there should be no
further growth in afforestation and agriculture. In addition, it is recommended that no dams
be developed within the wetlands and that flows and inundation regimes be maintained.

ili) Lake Mzingazi
The PES of Lake Mzingazi is Category D/E and the REC is Category D. In order to achieve
this, it is recommended that; (i) the expansion of forestry and urban development is
controlled; (ii) water quality is improved; (iii)) gill netting is controlled and
upstream/downstream connectivity is mitigated through a fish ladder.
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iv) uMhlathuze Floodplain
The floodplain of the uMhlathuze River is currently at category E and it is recommended that
it is improved to category D. Sugarcane farming is the main land use activity along the
floodplain and it is recommended that the extent of sugarcane is reduced or controlled.

v) aMatigulu/Inyoni Estuary
The ecological health status of the aMatigulu Estuary is currently category B/C and it is
recommended that it is improved towards category B. Some of the key interventions needed
include, among others; (i) the removal of alien invasive plants in order to control base flows;
(ii) restoration of the esuarine floodplain through controlling the impacts of agricultures and
(iii) maintaining flood inflows within 10% of PES (i.e. MAR = 113.77 million m3/annum).

vi) uMlalazi Estuary

The ecological health status of the uMlalalazi Estuary is currently category B/C and it is
recommended that it is improved towards category B. Water quality is one of the most
threatened attribute in the Estuary, due to neigbouring land use activities. It is
recommended that wastewater should not be disposed into the system and that agricultural
practices that reduce fransportation of nutrient-rich return flows into the estuary be
implemented. From a water quantity perspective, it is recommended that hydrological
connectivity is maintained and the following monthly river inflow targets be met:

e Inflow < 0.25 m3/s more than 1% of the time;

e Inflow between 0.25 - 0.5 m3/s more than 2% of the time;
e« Inflow between 0.5 - 1.0 m3/s more than 29% of the time;
e Inflow between 1.0 - 15.0 m3/s more than 29% of the time;
e Inflow > 0.25 m3/s more than 3% of the time.

Some of the key interventions needed include, among others; (i) the removal of alien
invasive plants in order to control base flows; (ii) restoration of the esuarine floodplain
through controlling the impacts of agricultures and (iii) maintaining flood inflows within 10%
of PES (i.e. MAR = 113.77 million m3/annum).

vii) iNhlabane Estuary/Nhlabane Lakes

The present health category of the uMhlathuze Estuary is a D and it is recommended that
this is improved to category C both in the short (<5 years) and long-term (5-10 years).
Industrial activities have significantly affected the ecological health of the lake/estuary
system and several inteventions are required to improve its status in the short term. These
include, among others; (i) development of an Estuary Management Plan; development of an
Estuary Mouth Maintenance Plan and ensuring connectivity between the estuary and various
parts of the lakes. From a water quantity perspective, the following is recommended,;
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o River inflow distribution patterns should not differ by <5% from the restoration
scendrio (MAR = 289.59 million m3/annum);

e Historical EWR should be implemented, i.e. (i) continuous fishway discharges of
0.1 m3/s and (ii) an inflow of 33 m3/s for 9 hours every two years for the estuary to fill
up and breach.

¢ Water withdrawals from the lakes should be controlled such to avoid reaching a
point where the North and South Lakes are separated.

viii) uMhlathuze Estuary
The present health category of the uMhlathuze Estuary is a D and it is recommended that
this is maintained both in the short (<5 years) and long-term (5-10 years). The main activity
posing a threat to the Estuary is fishing and it is recommended that regulation be improved
and compliance be enforced. From a water quantity perspective, it is recommended that
river inflow patterns do not differ by more than 5% of the PES (i.e. MAR = 289.59 million
m3/annum) and that the following are met:

e Monthly river inflow >0.5 m3/s more than 60% of the time;

e« Monthly river inflow >20 m3/s more than 30% of the time;

o River inflow flood distribution patterns should not differ by more than 10% of PES (i.e.
magnitude, timing and variability).

ix) uMhlathuze River

The construction of Goedertrouw Dam, together with extensive land use impacts on the
catchment, have resulted in changes in the habitat integrity, ecological status and
hydrology of the river. While the river has low to moderate social importance, it has
moderate to very high ecological importance, which justifies the need for the application of
an Ecological Reserve. The status of the river ecology is shown in Table 16.2 below. Some
parts of the Mhlathuze River were not prioritised in the DWS (2024) study; therefore, the
results from the DWS (2009) report were used for these IUAs.

Table 16.2 uMhlathuze River Ecological Status (DWS, 2009; 2024).

River Reach PES Importance and ensitivity TEC
Instream |Riparian| Ecological Social Instream | Riparian

Matigulu River B B/C Moderate Moderate B B/C
Nseleni River (o (of Moderate Moderate B (o}
*

Goederirouw Dam fo Mfule c/D E Moderate Moderate c/D D
Confluence
*Mfule Confluence to .

uMhlathuze Weir Cc/B D High Moderate B c/D
*uMhlathuze Weir to Estuary E E Very High Low N/A

* From the DWS (2009) studly.
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16.2.3 Existing Water Resource Infrastructure and Yields

a) uMhlathuze Region

The uMhlathuze Water Resource Region is a complex system consisting of numerous water
resources infrastructure, including small farm dams. For the purpose of this report, only the
major water resource infrastructure are discussed.

The largest water resource in the uMhlathuze Region is the Goedertrouw Dam (Figure 16.4
and Table 16.3) on the uMhlathuze River, which supplies water (through releases into the
Mhlathuze River) for downstream irrigation in the Mlalazi LM (KCDM WSA) and the City of
uMhlathuze WSA. In addition, releases are made for industrial and domestic purposes as far
as Richards Bay, with the main abstractions occurring at the uMhlathuze Weir. The dam also
supplies water to the Greater Mthonjaneni WTP, which is located below the dam wall. The
Greater Mthonjaneni WTP has a capacity of 20 My/d, and supply from this WTP includes
potable water transfer to the Eshowe WTP to augment the Eshowe Water Supply Scheme.
This transfer scheme began as a drought mitigation strategy during the 2014-2017 drought
and has remained as an augmentation option as and when required. The Goedertrouw Dam
is owned and operated by DWS and, according to the DWS (2018) Hydrographic Surveys
Dams Database, a new dam hydrographic survey is overdue as the latest survey was
conducted in 1999.

Water supply in the uMhlathuze System is augmented by the uThukela-Goedertrouw
Transfer Scheme, which was built as a drought emergency scheme in 1997. This scheme was
initially designed to pump water at approximately 1.2 m?/s from the uThukela River over the
divide into the Mvuzane stream, which flows into the Goedertrouw Dam. The uThukelo-
Goedertrouw Transfer Scheme is currently being upgraded to increase its capacity to
2.4 m3/s. The main impact of the scheme would be to increase the assurance of supply for
users in the uMhlathuze system.

The Nkandla raw water abstraction weir, located at the headwaters of the Mhlathuze River
(outlet of quaternary catchment W12A), supplies water to the Nkandla Bulk WTP. Being a
run-of-river abstraction system, there is limited storage potential on the infrastructure.
Therefore, the yield is largely dependent on the WTP capacity (3.9 My/d).

Key water resources infrastructure found in the Mthonjaneni LM include the Melmoth
abstraction weir, located in the Mfulazane River, which supplies raw water to the Melmoth
Package Plant. As a run-of-river abstraction system, there is minimal storage in the weir and
yield is limited by plant capacity (3.2 My/d). The Melmoth weir is supported by raw water
from the Melmoth Off-Channel Storage Dam (Figure 16.5 and Table 16.4). According to the
DWS Dams Database, the Dam is owned by the Mthonjaneni Local Municipality. The
Melmoth package plant also supplies water from a borehole near the plant. uMngeni-
uThukela Water recently (2022) conducted a hydrographic survey of the weir and the dam.
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Key water resources infrastructure found in the Mlalazi LM include the Eshlazi Figure 16.6
and Table 16.5) and Rutledge Park Dams (Figure 16.7 and Table 16.6) which are located in
the headwaters of the Mlalazi River (W13A). The dams are owned by the KCDM and supply
raw water to the Eshowe WTP, which supplies water to Eshowe town and surrounding areas.
uMngeni-uThukela Water has recently (2022) conducted hydrographic surveys for the two
dams and the results are shown in Table 16.5 and Table 16.6 below.

Other key water resources infrastructure in the region include:

e Abstraction from the uMhlathuze River upstream of the uMhlathuze Weir on the border
with uMlalazi LM for the Ngwelezane WTP.

« Lake Nsezi, as well as Lakes Nhlabane, Mzingazi and Cubhu (Qhubu), “coastal lakes”.
These coastal lakes are augmented by abstractions from the Mfolozi River.

o Run-of-river abstraction for the Gingindlovu WTP from the Matigulu and Msunduze
Rivers.
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Figure 16.4 Goedertrouw Dam (Aerial photograph taken by Helene Smith showing
the extent of the drop in water levels).
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Table 16.3 Goedertrouw Dam Hydrographic Survey (DWS 2018: Hydrographic
Surveys Dams Database, DWS 2019: List of Registered Dams Database;
WR2012).

Catchment Details

Incremental Catchment Area: 1280 kmz«

Total Catchment Area: 1280 kmz«

Mean Annual Precipitation: 876 mmb

Mean Annual Runoff: 336.38 million m3b
Mean Annual Evaporation: 1450 mm¢b

Dam Characteristics

Gauge Plate Zero: 145.1 mASL ¢

Full Supply Level: 214.0 mASL ¢

Spillway Height: 88 mce

Net Full Supply Capacity: 301.26 million m3 d

Dead Storage: 14.15 million m3d

Total Capacity: 301.27 million m3d
Surface Area of Dam at Full Supply |12 km2¢

Level:

Original Measured Net Dam|315.38 million m3 (1981) ¢
Capacity

Second Measured Net Dam | 315.38 million m3 (1984)
Capacity

Third Measured Net Dam Capacity |304.04 million m3 (1987) d

Fourth Measured Net Dam Capacity |301.26 million m3 (1999) ¢

Dam Type: Earth-fill

Crest Length: 660 m ¢
Crest Length: Spillway Section: 660 m
Type of Spillway: Uncontrolled Ogee ¢
Capacity of Spillway: 7000 m3/s ¢
Date of Completion: 1982 ¢
Date of Area Capacity Survey: 1999 4

Date of next Area Capacity Survey: |2017f

@ WR2012 quaternary catchment dataset (summation of the quaternary catchment areas
contributing

b WR2012 Database of Quaternary Catchment Information.

¢ DWS List of Registered Dams Database (April 2019).

d DWS Hydrographic Surveys Dams Database (2018).

eSANCOLD

f DWS Survey Return Period
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Figure 16.5 Melmoth Off-Channel Storage Dam (UUW, 2022).
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Database; UUW, 2022).

Table 16.4 Melmoth Off-Channel Storage Dam (DWS 2018: List of Registered Dams

Catchment Details

Incremental Catchment Area: 1.75 km?

Total Catchment Area: 1.75 km?

Mean Annual Precipitation: 893

Mean Annual Runoff: -

Mean Annual Evaporation: 1762
Raised Dam Characteristics

Gauge Plate Zero: 683.3 mASL

Full Supply Level: 692.6 mASL

Spillway Height: 18 m

Net Full Supply Capacity:
Dead Storage:

0.118 million m3

N/A

Total Capacity:

0.118 million m3

Surface Area of Dam at Full Supply
Level:

Original Measured Dam Capacity

0.026 km?

0.138 million m3

Dam Type:
Crest Length:
Type of Spillway:

Earth Fill

Crest Length: 182 m

Open Channel

Capacity of Spillway: N/A
Date of Completion: 1995
Date of Area Capacity Survey: 2022
Date of next Area Capacity Survey: |2027
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Figure 16.6 Eshlazi Dam (UUW, 2023).
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Table 16.5 Eshlazi Dam (DWS 2018: List of Registered Dams Database; DWS 2015:

Eshowe Drought Operating Rules Study;

Hydrographic Survey).

UUW 2022: Eshlazi

Dam

Catchment Details

Incremental Catchment Area: 17.5 kmz2a
Total Catchment Area: 17.5 km2a
Mean Annual Precipitation: 1135 mm»®

Mean Annual Runoff:

4.24 million m3 ¢

Mean Annual Evaporation: 1400 mm©®
Raised Dam Characteristics

Gauge Plate Zero: 482.7 mASL ¢

Full Supply Level: 490.2 mASL ¢

Spillway Height: 8ma

Net Full Supply Capacity:
Dead Storage:

0.728 million m3 e

N/A

Total Capacity:

0.728 million m3 ¢

Surface Area of Dam at Full Supply|0.228 km2 e

Level:

Original Measured Dam Capacity

0.909 million m3 @ (1997)

Dam Type:

Crest Length:

Gravity @

Crest Length: 165 m @
Spillway Section:7 md
Non Spillway Section : 140 m ¢

Type of Spillway:

Ogee Spillway @

Capacity of Spillway: N/A
Date of Completion: 1978 @
Date of Area Capacity Survey: 2022
Date of next Area Capacity Survey: |2027

a DWS List of Registered Dams (2018)
b WR2012 Mhlathuze Quaternary Info WMA 2015 spreadsheet.
< DWS (2016) Drought Operating Rules study.
dMeasured on Google Earth.

e uMngeni-uThukela Water Hydrographic Survey (2022).
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Figure 16.7 Rutledge Park Dam (UUW, 2022).
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Dam Hydrographic Survey).

Table 16.6 Rutledge Park Dam (DWS 2018: List of Registered Dams Database; DWS
2015: Eshowe Drought Operating Rules Study; UUW 2022: Rutledge Park

Catchment Details

Incremental Catchment Area: 1.3 km2a
Total Catchment Area: 18 kmz2¢a
Mean Annual Precipitation: 1135 mm»®

Mean Annual Runoff:

0.346 million m3 b

Mean Annual Evaporation: 1300 mm¢®
Raised Dam Characteristics

Gauge Plate Zero: 477.0 mASL ©

Full Supply Level: 482.0 mASL ¢©

Spillway Height: 7m d

Net Full Supply Capacity:
Dead Storage:

0.148 million m3 ¢

N/A

Total Capacity:

Surface Area of Dam at Full Supply
Level:

0.148 million m3 ¢

0.087 km? <

Original Measured Dam Capacity

0.148 million m3 ¢

Dam Type:
Crest Length:

Gravity d

Crest Length: 96 m d

Type of Spillway:

Ogee Spillway ¢

Capacity of Spillway: N/A
Date of Completion: 19254
Date of Area Capacity Survey: 2022
Date of next Area Capacity Survey: |2027

a DWS (2016) Drought Operating Rules study.

b WR2012 Mhlathuze Quaternary Info WMA 2015 spreadsheet.
¢ uMngeni-uThukela Water Hydrographic Survey (2022).
dDWS List of Registered Dams (2018).
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In terms of water resources yield, the Goedertrouw Dam is the most viable source to supply
water to Mthonjaneni, Kwahlokohloko and Eshowe, through the Greater Mthonjaneni WTP.
The Eshowe Water Supply Scheme (which includes the town of Eshowe) is supplied from the
Eshowe WTP, with the deficit supplemented by the Greater Mthonjaneni WTP via an offtake
from the Kwahlokohloko Reservoir. Water supply from the Greater Mthonjaneni WTP to the
Eshowe WTP varies daily depending on (i) the demand from the Eshowe WSS and the
productivity of the Eshowe WTP. This augmentation can be as high as 10 M2/d. Table 16.7
shows the yield of the Goedertrouw Dam, as well as major lakes within the uMhlathuze
System.

Table 16.7 uMhlathuze System yields (DWS 2015).

Dam/Lake Yield (million m3/annum) Yield (Me/day)

Goedertrouw Dam excl. uThukela Transfer 51.5 141.1
Goedertrouw Dam incl. uThukela Transfer 84.5 231.5
Lake Nsezi 6.6 18.1
Lake Cubhu 0.4 1.1

Lake Mzingazi 10.5 28.8
Lake Nhlabane with support from Mfolozi 34.5 94.5
Lake Nhlabane without support from Mfolozi 7.9 21.6
Lt;LleYii)eld from lakes (support from 52.0 1425
L:Ltlxlzi)eld from lakes (no support from 25.4 69.6

The Goedertrouw Dam is the main source of water for users in the uMhlathuze System,
supplying water for irrigation, domestic and industrial purposes in the KCDM and CoU WSAs.
Irrigation is the largest water user in the uMhlathuze System, with a licenced volume of
114 million m3/annum from the uMhlathuze River downstream of the Goedertrouw Dam.

The Milalazi River Catchment is the main source of supply for the Eshowe Water Supply
Scheme, through the Eshlazi and Rutledge Park Dams. These dams are operated in
conjunction to supply raw water to the Eshowe WTP, with abstractions being made from the
downstream dam (Rutledge Park) and releases being made from the upstream dam (Eshlazi)
when the water level at Rutledge Park is low. In addition, this system is supplemented by
potable water supply from Goedertrouw Dam (uMhlathuze River) as and when needed. Two
small treatment plants, namely Catherine Booth Hospital and Obanjeni WTPs, supply the

surrounding communities.

The Matigulu River is the main source of raw water for the Gingindlovu WTP, which supplies
water to the Gingindlovu town and surrounding villages, as well as the area of Emacambini
(Ilembe DM). This river also supports irrigation within the Eshowe Water Supply Scheme
area. The abundance of commercial forestry within the Matigulu River catchment poses a
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threat to water resources sustainability as these plantations have been shown to have
negative effects on runoff generation and system yield (DWA 2011: 14 - 19).

The Kwahlokohloko Water Supply Scheme is supplied by the Mpungose command reservoir,
which receives its potable water from the Greater Mthonjaneni WTP.

DWS has recently completed a study (2021) to review and update of yield of the uMhlathuze
System as part of the improvement of the 2015 Reconciliation Strategy for Richards Bay and
surrounding towns. In the study, DWS (2021) mention that a holistic approach is followed
when assessing the yield of the uMhlathuze System. This approach considers the impact of
tributaries downstream of the Goedertrouw Dam on the system yield, rather than assessing
the Goedertrouw Dam in isolation. From this assessment, a historic firm yield of 141 million
m3/annum was obtained for the uMhlathuze System, including transfers from the uThukela
River. The long-term stochastic yield at various assurance of supply levels is shown in
Table 16.8 below.

Table 16.8 The long-term stochastic yields of uMhlathuze System (DWS 2021).

Stochastic firm yield at levels of assurance in supply (million m3/a)

1:200 1:100 1:50 1:20

243.3 251.6 260.0 2723

To enable annual and seasonal water resources planning, the short-term stochastic yield of
the uMhlathuze System was also assessed in the DWS (2021) study (Table 16.9). Short-term
stochastic modelling is important for short-term operation of the system based on starting
storage levels.

Table 16.9 The short-term stochastic yield of uMhlathuze System at different starting
storage levels (DWS 2021).

Yield million m3/a at indicated Recurrence Interval in years
Starting 1:200 1:100 1:50 1:20 1:10 1:4
storage
(% of live
FSC)
100% 207.33 214.00 227.44 250.46 269.27 297.76
80% 192.48 202.43 217.12 239.02 261.36 295.86
60% 174.18 184.10 198.77 22401 247.87 289.51
40% 145.33 158.56 170.54 193.71 226.94 270.59
20% 101.50 114.83 126.15 153.84 179.65 212.59
10% 78.39 87.67 95.95 107.61 132.34 164.74
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The impact of the 2014-2017 drought prompted DWS to conduct a Drought Operating Rules
(DOR) study for the Eshowe WSS (DWS, 2016). According to this study, the combined historic
firm yield of Eshlazi and Rutledge Park Dams is 1.29 million m3/annum (3.53 M2/d). The long-
term stochastic yield of this integrated system was assessed using three different scenarios
(for optimal utilisation of the resource between the two dams):

e Scenario 1 - both dams are drawn down simultaneously;

e Scenario 2 - the Rutledge Park Dam is emptied before the Eshlazi Dam is utilised;
and

e« Scenario 3 - the storage in both dams is split 50/50 to ensure that water was
utilisation altered between Rutledge Park and Eshlazi Dams.

The long-term stochastic yield of the system, for different assurance levels of supply, is
provided in Table 16.10. Different orders in utilisation of the storage from the two dams had
little effect of safe yield of the system. This is likely due to the dams being close together
and there being an insignificant catchment area for runoff generation into the lower
Rutledge Park Dam. The current operating philosophy is to utilise the Rutledge Park Dam
until it reaches the abstraction intake level (i.e. ~65%) where pumps begin to trip, before
water is released from the Eshlazi Dam.

Table 16.10 The long-term stochastic yield of the integrated system of Eshlazi and
Rutledge Park Dams for three different scenarios (DWS 2016).

Yield at corresponding assurance level (million

m3/annum)
Scenario Description 1:20 1:50 1:100
1 Dual drawdown 21 1.77 1.57
2 Rutledge fully then 21 177 1.58

Eshlazi

50/50 Stepwise
3 drawdown with 2.1 1.77 1.57
Rutledge first

The DWS (2016) study also developed short-term stochastic yield curves for the integrated
system, for short-term operation of the system, based on combined system storage levels
(Table 16.11).
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Table 16.11 The short-term stochastic yield of the integrated system of Eshlazi and
Rutledge Park Dams at different starting storage levels (DWS 2016).

Yield at indicated Recurrence Interval (million m3/a) for 1st May start date
Starting 1:200 1:100 1:50 1:20 1:10
storage
(% of live FSC)
100% 1.53 1.66 1.81 2.08 2.33
80% 1.50 1.60 1.78 2.02 2.30
60% 1.35 1.48 1.64 1.87 211
40% 1.15 1.25 1.40 1.50 1.78
5% 0.80 0.84 0.90 1.10 1.28

16.2.4 Operating Rules

a) Mhlathuze Region

The Department of Water and Sanitation prepared an Annual Operating Analysis (AOA) for
the uMhlathuze Water Supply System and the Goedertrouw Dam in May 2026. The purpose
of AOA is to define and optimise the short-term (annual) allocation of water by means of
operating rules. The outcome of the AOA is to minimise the risk of non-supply for users in the
system. The annual operating rules for the 2026/27 operating year were as follows
(Figure 16.8):

« No restrictions were proposed for the 2026/27 operating year if irrigators were limited
to 94.7 million m3/annum (of which 80 million m3/annum is the limit for schemes
dependent on the Goedertrouw Dam).

e Pumping from the uThukela-Goedertrow Transfer Scheme is not required in the
2026/27 planning year, i.e. while the water levels are high.

e The operation of the uThukela-Goedertrow Transfer Scheme will be required, at the
earliest, in 2028. The scheme should be operated such that pumping only occurs when
the Goedertrouw Dam drops to 90% FSL and ceased when the dam reaches full supply
level.
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Figure 16.8 Storage trajectories for the uMhlathuze system based on a May 2026
decision date.

Monitoring of storage levels in the Goedertrouw Dam and Lake Nsezi, as well as actual
water use for all sectors is required to manage the system. uMngeni-uThukela Water will
frack the storage levels against model projections and recalibrate the model when
necessary.

The water supply operating rule aims to utilise resources in the most cost-efficient manner
while maximising the yield of the system. In the Eshowe WSS, for example, DWS (2016)
concluded that it is more cost-effective to optimise supply from the local Rutledge Park and
Eshlazi Dams before water is transferred from the Goedertrouw Dam. A drought-operating
rule was developed to determine the maximum allowable volume of water that should be
abstracted each year from the Rutledge Park and Eshlazi Dams. The operating rules for
these dams include the following (DWS, 2016):

o If the dams were spilling, a maximum of 8 M2/day could be withdrawn from the local
resource; and

e Once the dam stops spilling, abstraction should be reduced to a maximum of 5.8
M£&/day.

The drought operating rule curtailment curves for the Milalazi System are shown in
Figure 16.9. The rule is based on three decision date curves (August, May and February).
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Figure 16.9 The drought operating rules (Curtailment curves) for the Eshowe WSS
(DWS 2016).

The following conclusions can be drawn from the curtailment curve:

e The maximum amount of water that should be allocated from the two local dams is
2.1 million m3/annum (5.8 M£/day), when the storage volume is 100%;

e« Once the combined storage volume drops below 80%, allocation should be reduced
to less than 2.0 million m3/annum (5.5 M2/day); and

o If the combined storage level drops to approximately 50%, the maximum allocation
should be reduced to 1.5 million m3/annum (4.1 MZ/day) for a May decision date and
1.2 million m3/annum (3.3 M2/day) for a February decision date.

The operating rules of the uMhlathuze System, including Goedertrouw Dam, are as follows
(DWS, 2020):

e« Supply as much as possible of the 9 million m3/annum required for the smelter from
Lake Nhlabane;

o« If Lake Nhlabane cannot supply the full 9 million m3/annum demand, supply the
difference from uMngeni-uThukela Water via Lake Nsezi;

e Supply the required 23 million m3/annum for the RBM ponds from the Mfolozi River;

« If the Mfolozi River supply is insufficient, then supply from Lake Nhlabane (up to a
total of 12 million m3/annum, including supply for the smelter), and
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o If the RBM ponds demand is still not met, then supply from uMngeni-uThukela Water
via Lake Nsezi (up to a total limit of 16 million m3/annum, including supply for the
smelter).

e The transfer from the uThukela is to take place when Goedertrouw Dam drops to 90%
of full supply capacity (2024 AOA).

16.3 Supply Systems

16.3.1 Description of the uMhlathuze System

a) Overview

The uMhlathuze System is the main source of water for KCDM and the City of uMhlathuze
(Figure 16.1). It supplies water to the rural settlements, urban areas and industries in the
Nkandla, Mthonjaneni, uMlalazi and uMhlathuze Local Municipalities of KCDM. The
uMhlathuze Local Municipality is a legislated water service authority referred to as City of
uMhlathuze (CoU).

The following WTPs obtain water from the uMhlathuze River or its tributaries. In some of
these plants, the river augments supply and, in the case Greater Mthonjaneni WTP, supply is
supplemented by an inter-basin transfer from the uThukela River. WTPs that have a
freatment capacity greater than 2 M2/day include the:

o Nkandla WTP;

o Middledrift WTP;

e Greater Mthonjaneni WTP;
e Eshowe WTP;

« eSikhaleni WTP;

o Nsezi WTP;

o Ngwelezane WTP;

e« Mzingazi WTP.

b) Nkandla Water Treatment Plant and Supply System

The Nkandla WTP (Figure 16.11) abstracts raw water from a weir on the uMhlathuze River
(Figure 16.10). The plant has a capacity of 3.6 Mg/day and potable water is pumped to the
Mpongose Tribal Authority, fowards Nkandla Town. The Nkandla WTP currently produces
3.36 Mg/day (June 2024) which is just within the design treatment capacity. The 12 month
moving average of daily demand is 3.36 Mg/day (June 2024). Associated bulk infrastructure
consists of two pump stations, pumping a total head of 280 m, four bulk storage reservoirs,
with a total capacity of 3 600 kg and 67 km of bulk pipelines, ranging from 90 mm to 160 mm
in diameter.
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Figure 16.10 Nkandla abstraction weir at Mhlathuze River (Photo by UUW, 2023).

Figure 16.11 The Nkandla WTP (Photo taken by UUW).

The Nkandla Water Treatment Plant Supply System is shown in Figure 16.12 and the
characteristics of the plant are indicated in Table 16.12.
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Table 16.12 Characteristics of the Nkandla WTP

WTP Name: Nkandla WTP

System: Nkandla Bulk Supply System
Maximum Design Capacity: 3.9 MI/day!

Utilisation (July 2024): 3.36 Ml/day

Raw Water Storage Capacity: 0

Raw Water Supply Capacity: 10 Ml/day

Pre-Oxidation Type: Chlorine

Primary Water Pre-Treatment

Chemical:

Polymeric Coagulant (SUDFLOC 3856)

Total Coagulant Dosing Capacity:

61/hr

Rapid Mixing Method:

Hydraulic mixing

Clarifier Type:

Sedimentation Tanks (Dortmund type clarifiers)

Number of Clarifiers:

2

Total Area of all Clarifiers:

137.28 m?

Total Capacity of Clarifiers:

205.92 m3

Filter Type:

Slow Sand Filters

Number of Filters:

3

Filter Floor Type

Porous concrete floor type

Total Filtration Area of all Filters

1875 m?

Total Filtration Design Capacity of all
Filters:

162.5 m3/hr

Total Capacity of Backwash Water
Tanks:

1M| - Backwash water obtained from clear water
reservoir

Total Capacity of Sludge Treatment |N/A
Plant:
Capacity of Used Washwater System: | N/A

Primary Post Disinfection Type:

Chlorine gas

Disinfection Dosing Capacity: 0.4 kg/hr

Disinfectant Storage Capacity: 700 kg

Total Treated Water Storage|1 Ml Clear water reservoir
Capacity:

INkandla Bulk Waterworks, Design Capacity Assessment, 2020
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Figure 16.12 Schematic of Nkandla WTP Supply System

The Nkandla WTP is a conventional treatment plant comprising of the following process

components:

0]

(i)

(iii)

(iv)

)

Raw water is gravity fed from a weir located on the uMhlathuze River into a Pre-
sedimentation tank from which two submersible pumps (duty/standby) convey water
to an aerator.

Flocculation channels: The raw water flows by gravity to the dosing room for pre-
chlorination and coagulation. Lime is dosed after the hydraulic jump that is used for
flash mixing. The coagulated water flows through the flocculation channel.
Clarification (sedimentation) tanks: The flocs that have formed in the flocculation

channels are settled in the two existing sedimentation tanks under gravity. The
settled sludge is removed by frequent de-sludging of the tanks.

Slow Sand Filtration: The clarified water is then filtered through a set of three slow
sand filters as a final polishing before chlorination of the treated water.

Chorine contact tank: The filtered water is disinfected and gravitate to the onsite
clear water reservoir (1My) before pumping the water to the command reservoirs in

the Nkandla supply area.

The reservoir, pump station and pipeline details are summarised in Table 16.13, Table 16.14

and

Table 16.15.
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Table 16.13 Pump Details: Nkandla WTP Supply System

Number of Pumps
A q Duty
Pump Station Number rfl Static Duty Head 5
System Name Number p Pump Description Supply From Supply To Head (m) m) Capacity
< (Mi/day)
of Duty
Standby
Pumps
Pumps
uMhlathuze Nkandla Pump 2 1 KSB WKLn 100/7 WTP Cholwane 139 147 3.12
Station
Table 16.14 Pipeline Details: Nkandla WTP Supply System
Length et Capacit Age
System Pipeline Name From To 9 Diameter Material pactty 9
(km) (Ml/day) | (years)
(mm)
uMhlathuze Raw Water Abstraction WTP 0.6 300 Steel 9.2! 25
uMhlathuze Nkandla Bulk WTP Cholwane 6.4 250 uPVC 6.41 25
1Based on a velocity of 1.5m/s
Table 16.15 Reservoir Details: Nkandla WTP Supply System
. s . Capacity . TWL FL
System Reservoir Site Reservoir Name (MI) Function (mASL) (mASL)
uMhlathuze Nkandla WTP Nkandla Potable 1 Clear Well 873 868
uMhlathuze Cholwane Cholwane Reservoir 2.5 Balancing 1146 1141
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c) Middledrift Water Treatment Plant and Supply System

The uThukela-Goedertrouw Water Transfer Scheme abstracts raw water from the left bank
of the uThukela River (Figure 16.13). This scheme is being operated and maintained by
Mngeni-Uthuleka Water on behalf of Department of Water and Sanitation. The Madungela
High Lift Pump Station (Figure 16.16) and the Mkhalazi High Lift Pump Station
(Figure 16.17) transfer water across the catchment into the uMhlathuze catchment. Raw
water for the Middledrift WTP is supplied from the Madungela High Lift Pump Station and is
conveyed into two onsite raw water-holding tanks.

The Middledrift WTP, which is being operated and maintained by uMngeni-uThukela Water,
is at the Middledrift Village and supplies the village itself and surrounding villages up to

Msobotsheni in the north east and Ntingwe in the south. The Middledrift WTP is shown in
Figure 16.14 and Figure 16.15 and the supply system is shown in Figure 16.18.

Figure 16.13 Thukela Transfer Scheme Abstraction Works.
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Figure 16.14 An aerial photo of the Middledrift WTP.

Figure 16.15 Photo of Middledrift WTP Clarifiers.
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Figure 16.16 The Madungela High Lift Pump Station.

Figure 16.17 The Mkhalazi High Lift Pump Station.
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Figure 16.18 A schematic of Central uMhlathuze System.
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The Middledrift WTP (Table 16.16) is a conventional treatment plant comprising the

following process components:

O]

(i

(iii)

@iv)

™)

Raw water holding tanks: Raw water for the Middledrift WTP is supplied from the
Madungela pump station and is conveyed info two onsite raw water-holding tanks
Static inline mixers: The raw water is conveyed by gravity to the inlet head of works
(HoW) chamber where polymeric (SUDFLOC 3870) and Soda ash for pH correction is
injected before two static inline mixers to achieve flash mixing. Chlorine is added for
pre-chlorination process after the inline mixers.

Clarification (sedimentation) tanks: The flocs that have formed are settled in the two
clari-flocculators under gravity. The settled sludge is removed by frequent de-
sludging of the tanks.

Rapid Gravity Sand Filtration: The clarified water is then filtered through a set of five
rapid gravity sand filters as a final polishing before chlorination of the treated water.
The filters are backwashed daily using the final water from the 1.25 Mg onsite
reservoir. The spent backwash water is sent to the sludge holding tanks. The
supernatant from the holding tanks is recycled to the head of works and the settled
sludge is discharged to the drying beds.

Final water reservoir: The filtered water flows into the clearwells then into a collection
chamber where chlorine is added before entering the final water reservoir, before
pumping the water to the command reservoir in the Middledrift supply area.

The reservoirs pump station and pipeline details related to the Middledrift Supply Scheme
are summarised in Table 16.17, Table 16.18 and Table 16.19.
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Table 16.16 Characteristics of the Middledrift WTP

WTP Name: Middledrift WTP

System: Middledrift Bulk Supply System
Maximum Design Capacity: 10 Ml/day

Current Utilisation (June 2024): 9.58 Ml/day

Raw Water Storage Capacity: 5 Ml

Raw Water Supply Capacity: 10 M

Pre-Oxidation Type: None

Primary Water Pre-Treatment

Chemical:

SUDFLOC 3870 and Soda Ash

Total Coagulant Dosing Capacity:

20.5 I/hr

Rapid Mixing Method:

Static inline mixers

Clarifier Type:

Clarifloculators with paddle mixers and scrapers

Number of Clarifiers:

2

Total Area of all Clarifiers:

1005.42 m2

Total Capacity of Clarifiers:

926 m3

Filter Type:

Rapid Gravity Sand Filters

Number of Filters:

5

Filter Floor Type

Suspended floor slap (CADAR GRC Monolithic flat
panel) with underfloor drainage.

Total Filtration Area of all Filters

87.5 m?

Total Filtration Design Capacity of all
Filters:

417 m®/hr

Total Capacity of Backwash Water
Tanks:

1.25 Ml - water obtained from Clear water reservoir

Total Capacity of Sludge Treatment
Plant:

1296 kI

Capacity of Used Washwater System:

1296 kIl - Included in the Sludge Lagoons

Primary Post Disinfection Type:

Chlorine gas

Disinfection Dosing Capacity:

0.4 kg/hr

Disinfectant Storage Capacity:

2 820 kg

Total Treated
Capacity:

Water  Storage

1.25 Ml Clear water reservoir
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Table 16.17 Pump Details: Middledrift WTP Supply

Number of Pumps
A q Duty
Pump Station Number rfl Static Duty Head 5
System Name Number p Pump Description Supply From Supply To Head (m) m) Capacity
< (Mi/day)
of Duty
Standby
Pumps
Pumps
uMhlathuze rﬁldunge'a Transfer ), 2 Sulzer SM 302.640 | Abstraction Umkhalazi PS {230 254 86.4
uMhlathuze | KCDM Transfer| ) 1 KSB - WKn 150/6 | Abstraction WTP 233 270 5.7
Pumps
uMhlathuze . . Grundfos NK 200- Middledrift
Middledrift 1 1 450,455 WTP Command 60.6 70 10.3
Table 16.18 Pipeline Details: Middledrift WTP Supply
Length gl Capacit Age
System Pipeline Name From To 9 Diameter Material pactly 9
(km) (Ml/day) | (years)
(mm)
Raw Water
uMhlathuze Transfer! Thukela River Middledrift 12.6 1500 Steel 86.4 27
uMhlathuze Supply to WTP Transfer take-off Middledrift WTP 0.16 500 DI 25 12
Middledrift Res
uMhlathuze supply Middledrift WTP Middledrift Command |0.5 500 DI 25 12
1This pipeline is the raw water transfer to Goedertrouw Dam.
Table 16.19 Reservoir Details: Middledrift WTP Supply
. s . Capacity . TWL FL
System Reservoir Site Reservoir Name (MI) Function (mASL) (mASL)
uMhlathuze WTP Middledrift Command 6.0 Balancing 487.7 480.5
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d) Greater Mthonjaneni Water Treatment Plant and Supply System

The Goedertrouw Dam remains the most viable water source to the Greater Mthonjaneni,
Kwahlokohloko and Eshowe supply areas. Abstraction from the dam is via an existing 1.8 m
diameter steel pipe to the Greater Mthonjaneni WTP, from which potable water is distributed
to pump stations serving both the northern areas (which form part of the Mthonjaneni Local
Municipality) and the southern areas (within the uMlalazi Local Municipality).

The Goedertrouw Dam is on the uMhlathuze River and its yield is augmented by an inter-
basin transfer from the uThukela River (described in Section 16.1 above). This transfer
scheme includes a second high-lift pump-station (Mkhalazi) at the end of the 1.5 m diameter
pipeline, to pump water over the watershed, through an extra rising main and gravity main.

A 450 mm diameter ductile iron rising main from the Greater Mthonjaneni WTP
(Figure 16.19) supplies water to a 2.5 Mg concrete reservoir and four pump stations
(Zigigaya Booster 1, Zigigaya Booster 2, Zimela Booster and PSA). The system supplies
Greater Mthonjaneni.

The WTP also supplies south via a 300 mm pipeline (previously a raw water pipeline from
Goedertrouw Dam) to Kwahlokohloko. The pipeline extends to Eshowe to supply the Eshowe
Command reservoirs. A schematic of the Greater Mthonjaneni WTP Supply System is shown
in Figure 16.20. The reservoir, pump station and pipeline details are summarised in
Table 16.21, Table 16.22 and Table 16.23.

The Greater Mthonjaneni WTP is a conventional treatment plant comprising the following
process components:

(i)  Hydraulic rapid mixing: Raw water for the Greater Mthonjaneni WTP is sourced
from Goedertrouw Dam. The pre-treatment process involves polymeric coagulant
dosing to aid coagulation followed by hydraulic rapid mixing.

(iiy  Clarification (sedimentation) tanks: The coagulated water is controlled through
sluice gates and conveyed into two clari-flocculators. The flocs that have formed
are then settled in the sedimentation tanks under gravity. Sludge from each of the
clari-flocculators and spent backwash water is discharged into three sludge
lagoons.

(iii) Rapid Gravity Sand Filtration: The clarified water from the clari-flocculators is then
conveyed into five rapid gravity sand filters as a final polishing step before
chlorination of the freated water.

(iv) Chlorine Contact Tank: Filtered water from the clear wells is disinfected with
chlorine gas. Final water is then stored in a 1 Ml onsite reservoir before it is pumped
to Kwahlokohloko, Mthonjaneni and Eshowe command reservoirs.
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Figure 16.19 Greater Mthonjaneni WTP.
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Table 16.20 Characteristics of the Greater Mthonjaneni WTP

WTP Name: Greater Mthonjaneni WTP
System: Goedertrouw Bulk Supply System
Maximum Design Capacity: 20 Ml/day

Current Utilisation (June 2024): 20.43 Ml/day

Raw Water Storage Capacity: 0

Raw Water Supply Capacity: 25 Ml/day

Pre-Oxidation Type: None

Primary Water Pre-Treatment SUDFLOC 3450

Chemical:

Total Coagulant Dosing Capacity: 50 I/hr

Rapid Mixing Method:

Compartment Drop

Clarifier Type:

Sedimentation Tanks

Number of Clarifiers: 2
Total Area of all Clarifiers: 780 m?
Total Capacity of Clarifiers: 20 Ml/day

Filter Type:

Rapid Gravity Sand Filtration

Number of Filters:

5

Filter Floor Type

Monolithic flat panel with underfloor drainage

Total Filtration Area of all Filters 196 m?
Total Filtration Design Capacity of all | 20 Ml/day
Filters:

Total Capacity of Backwash Water 1Ml

Tanks:

Total Capacity of Sludge Treatment
Plant:

Three sludge lagoons

Capacity of Used Washwater System:

Unknown

Primary Post Disinfection Type:

Chlorine Gas

Disinfection Dosing Capacity: 4 kg/hr
Disinfectant Storage Capacity: 6 *1 Tonne
Total Treated Water Storage 1Ml

Capacity:
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Table 16.21 Pump Details: Greater Mthonjaneni WTP Supply

Number of Pumps
. c Duty
Pump Station Number Pump Static Duty q
SYEISE Name Number f Description ST (AT SUEEIE Head (m) | Head (m) EEfely
= (Mi/day)
of Duty
Standby
Pumps
Pumps
Mthonjaneni Zigigaya Booster 1 |1 1 KSB WKLn 150/5 |Goedertrouw WTP | Zigigaya 1 202 211 6.7
Mthonjaneni Zigigaya Booster 2 |1 1 KSB WKLn 150/5 |Zigigaya 1 Zigigaya 2 195 211 6.7
Mthonjaneni Zimela 1 1 KSB WKLn 150/5 |Zigigaya 2 Zimela Res 198 211 6.7
Kwahlokhloko Eshowe 1 1 KSBMTC D100 |Goedertrouw WTP g:sch'°k°h'°k° 450 420 4.2
Table 16.22 Pipeline Details: Greater Mtonjaneni WTP Supply
T Length | Nominal Diameter q Capacity | Age
System Pipeline Name From To (km) ) Material (Mi/day) | (years)
uMhlathuze Mthonjaneni Bulk WTP Zigigaya Booster 1 29 450 Ductile Iron |6.72 16
uMhlathuze Mthonjaneni Bulk Zigigaya Booster 1 Zigigaya Booster 2 3.4 450 Ductile Iron |6.72 16
uMhlathuze Mthonjaneni Bulk Zigigaya Booster 2 Zimel2 Res 3.6 450 Ductile Iron |6.72 16
uMhlathuze Kwahlokohloko Bulk WTP Kwahlokohloko 10 300 Steel 9.2t 16

ICapacity based on 1.5m/s velocity
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Table 16.23 Reservoir Details: Mthonjaneni WTP Supply

System Reservoir Site Reservoir Name Cag:lt;ity Function (JXVSLL) (mi\LSL)
uMhlathuze Greater Mthonjaneni WTP | Goedertrouw Potable 1 Balancing 163 160
uMhlathuze Zigigaya Zigzag 1 0.25 Pump Suction Storage 375.8 373
uMhlathuze Zigigaya Zigzag 2 0.25 Pump Suction Storage 574.7 571
uMhlathuze Zimele Zimele Reservoir 25 Distribution 767.39 762
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e) Eshowe Water Treatment Plant and Supply System

The Eshowe Water Supply Scheme comprises of one main freatment works namely the
Eshowe WTP (Figure 16.21). The Eshowe WTP abstracts raw water from the Rutledge Park
Dam (Figure 16.7) through a raw water pumping station at the outlet works of the dam. The
supply from the dam to the treatment plant is through a 1.1 m diameter steel pipeline. The
Rutledge Park Dam is augmented with raw water from the Eshlazi Dam (Figure 16.6). The
Rutledge Dam and Eshlazi Dams have a combined historical firm yield of 1.29 million
m3/annum (3.53 M£Z/day). The Eshowe WTP also receives 9.9 My/day (June 2024) potable
water from the Greater Mthonjaneni WTP via a 300mm diameter pipeline. The Eshowe WTP
is currently producing 1.79 Mg/day (June 2024), which is below the design treatment
capacity.

The WTP is located within the fown of Eshowe and supplies the existing domestic users in
Eshowe and the surrounding communities, which is made up of several formal and informal
townships in Eshowe and rural villages. The town also has several small industries as well as
commercial concerns, businesses and institutions such as the hospital, schools and municipal
buildings. Treated water from the Eshowe WTP is pumped from the clearwater tanks to
service reservoirs in Eshowe town and surrounding villages to the west and east of the town
before distribution to the users (Figure 16.22).
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Figure 16.21 The Eshowe WTP.
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Figure 16.22 Schematic of Eshowe System.
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Table 16.24 Characteristics of the Eshowe WTP

WTP Name: Eshowe WTP

System: Kwahlokohloko Bulk Supply System
Maximum Design Capacity: 10 Ml/day

Current Utilisation (June 2024): 1.79 Ml/day

Raw Water Storage Capacity: River Abstraction

Raw Water Supply Capacity: 16 Mi

Pre-Oxidation Type: Flocculation channels

Primary Water Pre-Treatment | RHEOFLOC 35643 XI

Chemical:

Total Coagulant Dosing Capacity: 6.94 |/hr (solution flow rate)

Rapid Mixing Method: Pump diffusion/in-line mixer
Clarifier Type: Dortmund and Upflow Circular Type Clarifier
Number of Clarifiers: 4

Total Area of all Clarifiers: 565.28 m?

Total Capacity of Clarifiers: 10 Ml/day

Filter Type: Rapid Gravity filters & Airlift filters
Number of Filters: 12 no’s

Filter Floor Type Porous concrete floor type

Total Filtration Area of all Filters 1085 m?

Total Filtration Design Capacity of all | 10 MI/day
Filters:

Total Capacity of Backwash Water |4 Ml Clear water reservoir used for backwashing
Tanks:

Total Capacity of Sludge Treatment |N/A
Plant:

Capacity of Used Washwater System: | N/A

Primary Post Disinfection Type: Chlorine Gas
Disinfection Dosing Capacity: 2.1 kg/hr
Disinfectant Storage Capacity: 1050 kg

Total Treated Water  Storage | Eshowe WTP complex 1 x 2.34 M|, 1 x 1 MI, 1 x 0.57 M|,
Capacity: 1x 0.134 M
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Table 16.25 Pump Details: Eshowe WTP Supply

p Number of Pumps b
ump . uty
System Station | Number Number Pump Description Supply From Supply To DB | 27 e Capacity
of (m) (m)
Name of Duty (Ml/day)
Standby
Pumps
Pumps
Kwahlokohloko g:‘:lnedge 1 1 KSB Eta 100-250 Rutledge Dam [Eshowe WTP Unknown Unknown Unknown
Kwahlokohloko Eshowe 0 1 KSB MTC D 100 Goedertrouw Kwahlokohloko 450 420 4.2
WTP Res
Kwahlokohloko \Ej‘ll"]swe 1 1 WILo NL 125/400-08 Eshowe WTP Eshowe Town Unknown Unknown Unknown
Kwahlokhloko |Eshowe Salmron 125-400V-
WTP 1 1 H31/GM Eshowe WTP Eshowe Rural Unknown Unknown Unknown
Table 16.26 Pipeline Details: Eshowe WTP Supply
Nominal .
System Pipeline Name From To penatt Diameter Material (Ll Age
(km) (Ml/day) (years)
(mm)
Kwahlokohloko | Kwahlokohloko Bulk Rutledge Dam Eshowe WTP 4 1100 Steel 123.161 Unknown
uMhlathuze Kwahlokohloko Bulk Goedertrouw WTP |Eshowe WTP 10 300 Steel 9.2! Unknown
Kwahlokohloko | Kwahlokohloko Bulk Eshowe WTP Eshowe Town 250 PVC 6.361 Unknown
Kwahlokohloko | Kwahlokohloko Bulk Eshowe WTP Eshowe Rural 250 PVC 6.361 Unknown

ICapacity based on 1.5m/s velocity
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Table 16.27 Reservoir Details: Eshowe WTP Supply

System Reservoir Site Reservoir Name Caa:lt;ity Function (n.:xvsLL) (mI:\I;L)
uMhlathuze Greater Mthonjaneni WTP Goedertrouw Potable 1 Balancing 163 160
Kwahlokohloko Eshowe WTP Eshowe Potable 1 25 Balancing Unknown Unknown
Kwahlokohloko Eshowe WTP Eshowe Potable 2 1 Balancing Unknown Unknown
Kwahlokohloko Eshowe WTP Eshowe Potable 3 0.5 Balancing Unknown Unknown
Kwahlokohloko Eshowe WTP Eshowe Potable 4 0.2 Balancing Unknown Unknown
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f) Ngwelezane Water Treatment Plant and Supply System (CoU)

Ngwelezane and Madlebe townships are supplied from the Ngwelezane WTP (Figure 16.23
and Table 16.28). Ngwelezane WTP abstracts water from the uMhlathuze River upstream of
the uMhlathuze Weir on the border with uMlalazi LM. The communities are supplied via three
(3) reservoirs located on the edge of town. The WTP has a capacity of 8 Mg/day and has
operated at full capacity in the past but is currently operating at 4.5 Mg/day (May 2026)5,
due to operational issues

Figure 16.23 Ngwelezane WTP.

The Ngwelezane WTP is shown in Figure 16.23 and the Supply System is shown in
Figure 16.24.

Water is abstracted from the left bank of the uMhlathuze River and pumped to the WTP
located on the river bank. At the head of the works, the raw water is dosed with coagulant
(Sudfloc) at a flash mixing point, before running into the flocculation channels. There are
reported to be four clarifiers, of the horizontal flow sedimentation tank type. Eight rapid
gravity sand filters carry out filtration requirements and the filtered water is disinfected with
chlorine gas. A 250 mm and a 225 mm diameter pipeline (rising main) from the high lift pump
station feeds treated water to the 13.4 My Ngwelezane Bulk Reservoir (total capacity of the
four reservoirs). The reservoir supplies the Ngwelezane community.

The reservoir, pump station and pipeline details are summarised in Table 16.29, Table 16.30
and Table 16.31.

5 Personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Figure 16.24 Schematic of CoU System
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Table 16.28 Characteristics of the Ngwelezane WTP*

WTP Name: Ngwelezane WTP

System: Ngwelezane Bulk Supply System
Maximum Design Capacity: 8 Ml/day

Current Utilisation (Maay 2026): 4.5 Ml/day

Raw Water Storage Capacity:

River Abstraction

Raw Water Supply Capacity:

16 Ml/day (using the standby pump as a Duty pump,
when required)

Pre-Oxidation Type: none
Primary Water Pre-Treatment | none
Chemical:

Total Coagulant Dosing Capacity:

Sudfloc 3256 150 |/d Sudfloc 475 100 I/d

Rapid Mixing Method:

Flash mixing

Clarifier Type:

Horizontal Flow Sedimentation tanks

Number of Clarifiers:

4

Total Area of all Clarifiers:

Horizontal Flow Sedimentation tanks 14 x 7.5 m (x 4
clarifiers) = 420m?

Total Capacity of Clarifiers:

8 Ml/day

Filter Type: Rapid Gravity filters
Number of Filters: 8 no’s
Filter Floor Type Unknown

Total Filtration Area of all Filters

5mx4mx8no’s = 160m?

Total Filtration Design Capacity of all| 8 Ml/day
Filters:
Total Capacity of Backwash Water | Unknown

Tanks:

Total Capacity of Sludge Treatment
Plant:

Sludge Lagoons

Capacity of Used Washwater System:

Unknown

Primary Post Disinfection Type:

Chlorine Gas

Disinfection Dosing Capacity:

Unknown

Disinfectant Storage Capacity:

Unknown

Total Treated
Capacity:

Water  Storage

Ngwelezana complex 2x1.68 Ml, 1 x 6.5 Ml, 1 x 3.5 M|

% personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.29 Pump Details: Ngwelezane WTP Supply’

Number of
p Pumps Static| D
ump tatic| Duty .
System | Station | Num | Numb Despct:'?l:ion S:r%p:‘y Su.:_::Iy Head | Head DUILIC/:':’;"Y
Name |ber of | er of P m) | m) y
Duty | Stand
Pump| by
s Pumps
S| e
9 2250 uMhlath | Ngwele Y
zane . the standby as
Abstrac 1 1tbc Submersible |uze zane 8 tbc a duty
. (54kW, 400V, |River |WTP ’
tion 1475 rpm) therefore 2
P duty, 0 standby)
uMhlath 4.8 (has access
uze to two pipelines
Ngwele |Ngwele -
Ngwele 2 2 KSB WKLN zane zane 104.4 |124 for pumping,
zane 125/5 and can run
WTP Res
three duty
pumps)
Table 16.30 Pipeline Details: Ngwelezane WTP Supply’
Lenath Nominal
System Pipeline Name From To g Diameter Mate
(km)

(mm)
uMhlathuze Ngwelezane Bulk Ngwelezane WTP Ngwelezane Res 4 250 fibre ce
uMhlathuze Ngwelezane Bulk Ngwelezane WTP Ngwelezane Res 4 225 tbc fibre

Table 16.31 Reservoir Details: Ngwelezane WTP Supply?’
Capacity TWL FL
System | Reservoir Site | Reservoir Name (Ml Function (mASL) (n:l)\s
uMhlathuz 13.4 (In|Storage and
e Ngwelezane Ngwelezane total) distribution 148 144

g) eSikhaleni Water Treatment Plant and Supply System (CoU)

The eSikhaleni WTP (Figure 16.25 and Table 16.32) sources water from Lake Cubhu and is
supplemented by raw water from the uMhlathuze Weir. This WTP supplies eSikhaleni,

Vulindlela and surrounding industries, i.e. Mondi Felixton and Tongaat-Hulett.

An emergency pipeline exists between the uMhlathuze Weir and the eSikhaleni WTP for use

during times when the Lake Cubhu water level is too low for abstraction. The lake is

generally preferred as a water source for the municipality, since the river abstraction

7 Personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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requires pumping, which has cost implications. The WTP has a reported capacity of
36 M¢/days.

Historically eSikhaleni WTP relied completely on Lake Cubhu as a source. Serious problems
were experienced during the 1992-94 drought, with low lake levels and an augmented supply
from the uMhlathuze River was implemented. The scheme from the uMhlathuze River was
implemented as part of the Iscor Mining water supply scheme, and was completed during
May/June 2001. This system has a capacity of 34 Mg/day.

Due to the decreasing lake levels, as from August 2014, eSikhaleni WTP was supplemented
with 7.5My/day (raw water from uMhlathuze Water Weir Pump Station) and this volume was
increased gradually to a maximum system capacity of 34Mg/day in January 2015. The
current demand for raw water from UUW (Mhlathuze Weir) by eSikhaleni WTP is 9 Mg/day as
at March 2026 (the 12 month moving average is 8 Mg/day), with the daily balance obtained
from Lake Cubhu.

8 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Figure 16.25 eSikhaleni WTP.

The eSikhaleni WTP Supply System is shown in Figure 16.24 and the details of the WTP is
shown in Table 16.32. The reservoir, pump station and pipeline details are summarised in
Table 16.33, Table 16.34 and

Table 16.35.
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Table 16.32 Characteristics of the eSikhaleni WTP?

WTP Name: eSikhaleni WTP

System: eSikhaleni Bulk Supply System
Maximum Design Capacity: 36 Ml/day

Current Utilisation (May 2026): 34 Ml/day

Raw Water Storage Capacity: Lake Chubu

Raw Water Supply Capacity:

36 Ml/day, including Lake Chubu which has a yield of
1.1 Ml/day (DWS 2015)

Pre-Oxidation Type:

None

Primary Water Pre-Treatment
Chemical:

Hydrated Lime (doses 6 to 10 bags; 25kg each)
(1.5kW Imbe pump)

Total Coagulant Dosing Capacity:

110 I/hr (dosing Aluminium Sulphate) (0.37kW
Wallace and Tiernan pump)

Rapid Mixing Method:

Concrete inlet chamber

Clarifier Type:

4 No’s Horizontal flow tanks 11x38m each

Number of Clarifiers:

4

Total Area of all Clarifiers:

1675 sgqm

Total Capacity of Clarifiers:

36 Ml/day (9MI/d per clarifier)

Filter Type:

Rapid gravity ( dual media)

Number of Filters:

8 Rapid Gravity filters

Filter Floor Type

False Floor

Total Filtration Area of all Filters

8m x 5 m x 8No’s 40 sqm each

Total Filtration Design Capacity of all
Filters:

36 Ml/day (9MI per clarifier)

Total Capacity of Backwash Water
Tanks:

None

Total Capacity of Sludge Treatment
Plant:

Sludge Lagoons exist but capacity is tbc

Capacity of Used Washwater System:

Uses sludge lagoon (above)

Primary Post Disinfection Type:

Chlorine Gas

Chlorine contact tank (& sump for 1Ml/d
pump station)
Disinfection Dosing Capacity: 7kg/hr

Disinfectant Storage Capacity:

12 x 1 ton cylinders

Total Treated Water Storage
Capacity:

eSikhaleni = 3 x 20 Ml/day Forrest reservoir (9kms
from the WTP)

9 Personal Communication, Mr Musongaka Khwela,

Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.33 Pump Detdails: eSikhaleni WTP Supply?°

Number of Pumps
A q Duty
Pump Station Number A Static Duty Head A
System Name Number p Pump Description Supply From Supply To Head (m) m) Capacity
2 (Ml/day)
of Duty
Standby
Pumps
Pumps
uMhlathuze |Esikhaleni High Lift Enviro Tech Forrest
Pump station 5 1 DSB200, 315kW Treatment Plant Reservoir 125 140 13
Grindex
Emergency Submersible, head of works
Submersibles 5 0 Magnum N Series, Lake Cubhu WTP 15 53 z
57kWw, 400V
Raw water Lake Cubhu raw head of works
Abstraction Lake 4 0 APE, 37kW water pump station 15 34 28.8
WTP
Cubhu (from sump)
Table 16.34 Pipeline Details: eSikhaleni WTP Supply10 abovet©
.. Length N.ominal . Capacity Age
System Pipeline Name From To Diameter Material
(km) (Ml/day) | (years)
(mm)
Steel section
600 Rising Main to and HDPE
uMhlathuze Forrest Reservoir eSikhaleni WTP Forrest Reservoir 9.3 600 section 34 24
450 Rising Main to
uMhlathuze Forrest Reservoir eSikhaleni WTP Forrest Reservoir 7.0 450 Steel 24

10 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.35 Reservoir Details: eSikhaleni WTP Supply!!

. s . Capacity . TWL FL
System Reservoir Site Reservoir Name (MI) Function (m ASL) (m ASL)
uMhlathuze Cemetery Forrest Reservoir 60 Balancing and storage 135 130

1 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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h) Nsezi Water Treatment Plant and Supply System (UUW)

The Nsezi WTP was originally constructed in 1984 to supply the Mondi factory. Situated on
the banks of Lake Nsezi, the consumers of the Nsezi Water Treatment Plant are the City of
uMhlathuze and bulk industrial consumers like Mondi Paper, Richards Bay Minerals (RBM),
Tronox and Foskor.

The natural flow in the Mhlathuze River is normally insufficient to meet the demands of the
areaq; so the river flow is augmented by water releases from the Goedertrouw Dam, which is
operated by the Department of Water and Sanitation. The dam is further replenished by
transfers from the uThukela River via the uThukela-Goedertrouw Transfer Scheme.

The primary raw water source for the Nsezi WTP is the Mhlathuze Weir (Figure 16.26). The
Mhlathuze Weir is supported by releases from Goedertrouw Dam (owned and operated by
DWS) which is about 90 km upstream. Raw water for the Nsezi WTP (Figure 16.30) is also
sourced from Lake Nsezi as and when required, i.e. when the demand is high, or during
maintenance of the Mhlathuze Weir supply. The operating rule is such that Lake Nsezi
primarily supplies raw water to RBM and supports the Nsezi WTP, as and when required.

This WTP is the most significant in CoU and supplies most of Empangeni, Richards Bay, and
Ngwelezane. An 800 mm diameter pipeline, from the WTP, supplies the 20 Mg Hilltop
Reservoir, 7 My Pearce Crescent Reservoir and 14 My Hillview Reservoir, and these supply
Empangeni. There is also an 800 mm diameter pipeline supplying 95 Mg Mandlazini
Command Reservoir that serves Richards Bay.
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Figure 16.26 uMhlathuze Weir (UUW, 2023).
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Figure 16.27 Nsezi Supply System.



Figure 16.28 Mhlathuze Weir to Nsezi WTP.



Figure 16.29 Nsezi WTP



Figure 16.30 Nsezi WTP (Photo taken by UUW, 2025).

Nsezi WTP was constructed to supply bulk water to both industrial and domestic users. The
design capacity of the plant has been upgraded from the previous 74.8 million m*/annum
(205 MZ/day) to 94.9 million m*/annum (260 M£2/day)!2

The WTP comprises a raw water system primarily from Mhlathuze Weir (or alternatively from
Lake Nsezi) chemical dosing, pre-settling, flocculation, flotation cells (employ’s dissolved air
flotation), rapid gravity filters, disinfection, four pump stations and five purified water
storage reservoirs. The following storage capacity is available at the WTP:

e 6MZ -City of uMhlathuze supply reservoir

e 3M{Z -Empangeni supply reservoir

e 3No of 20MZ - Mondi Supply Reservoirs

e 0.5M? - Clarified storage reservoir for Foskor at the WTwW

Pump Stations to supply the main bulk customers are located at the Nsezi WTW and include:

. Mondi Pump Station

. Foskor Clarified Water Pump Station
. Empangeni Pump Station

. City of uMhlathuze Pump Station

12 2025 Plant O&M Manual (pg 14)
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The following four pipelines supply bulk water to main consumers:

. 800 ND rising main delivering treated water to the CoU

. 2 x 900 ND gravity main delivering treated water to Mondi

. 800 ND rising main delivering treated water to Empangeni Town
. 600 ND rising main delivering clarified water to Foskor.

The Nsezi WTP Supply System is shown in Figure 16.24 (and Figure 16.28) and details of the
WTP are shown in Table 16.36.

The reservoir, pump station and pipeline details are summarised in Table 16.37, Table 16.38
and
Table 16.39.

i)  Mhlathuze Weir

Mhlathuze Weir, with a rated capacity of approximately 2.7 m3/s (233 M£/day), consists of
diversion flumes at the weir, a pump station and rising main. The original weir was
constructed in 1983, but was damaged during the October 1985 floods and repairs were then
undertaken. In September 1987 the original 1983 weir, that incorporated a low-level bridge
structure over the crest, was largely washed away by a flood recorded as the largest
measured historical event. The weir was reconstructed without the bridge and with new
sheet piling upstream and downstream to replace the original sheet piles where these were
washed away.

In March 2017, a new Mhlathuze Weir Structure was commissioned that included:

*  New weir structure and new inlet channel

»  Stabilisation of the new structure and construction of a fishway/ladder

* Incorporation of a DWS flow gauging station

*  Provide a safe crossing for vehicles and stabilise the river bed and both banks

By replacing the old weir structure and providing a strengthened and more stable weir, the
project prolonged the life of a critical asset that is used to tfransfer raw water to the Nsezi
WTP. The Completion Certificate for the above work was issued on 23 January 2020. Further
details are in the Mhlathuze Water - Mhlathuze Weir Completion Report dated June 2020. To
increase the security of raw water supply to the Nsezi WTP, a backup power supply was
installed at the Mhlathuze Weir in the form of a standby diesel generator. Raw water is also
pumped from the Mhlathuze Weir to the Hillendale and Fairbreeze Mines with an offtake to
enable augmentation of the eSikhaleni WTP. Another recent project has involved upgrading
the existing 1200mm diameter pipeline from the Mhlathuze Weir to the Nsezi offtake
(shooting range) to a 1500mm diameter continuously welded mild steel pipeline, and this

was completed (commissioned) in 2019.
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Table 16.36 Characteristics of the Nsezi WTP13

WTP Name:

Nsezi WTP

System:

Nsezi Bulk Water Supply System

Maximum Design Capacity:

260 Ml/day

Current Utilisation (May 2026):

149.3 MI/day (2026 UUW WRMDSS)

Raw Water Storage Capacity:

Lake Nsezi, (Mhlthuze River, Goedertrouw system)

Raw Water Supply Capacity:

333 MI/day (combined supply from lake and weir)

Pre-Oxidation Type:

UnknownThere is a prechlorination facility at the
plant, but it is unused

Primary Water Pre-Treatment

Chemical:

Unknown

Total Coagulant Dosing Capacity:

Aluminium Sulphate and Polyelectrolyte

Rapid Mixing Method:

Hydraulic jump (drop) at head of works, and
Concrete Flash mixing chamber & Flocculation
conditioning (horizontal paddle mixer before DAF
unit)

Clarifier Type: Clarri-flocculators: 1 no’s 34 m dia , 4 no’s 48 m dia
Number of Clarifiers: 5No’s

Total Area of all Clarifiers: 7589 sgm

Total Capacity of Clarifiers: 260 Ml/day

Total Capacity of Dissolved Air
Flotation Units

260 Ml/day (12 in total, each 7.7m x 16.6m; 128m2 per
DAF unit)

Filter Type:

Degramont V type - Rapid Gravity Sand Filters

Number of Filters:

16 filters

Filter Floor Type

Monolithic Filter Floor (Cadar nozzles)

Total Filtration Area of all Filters

17.5 m x 8 m x 16 No’s = 2240 sgm

Total Filtration Design Capacity of all| 260 Ml/day
Filters:
Total Capacity of Backwash Water|2 Ml

Tanks:

Total Capacity of Sludge Treatment
Plant:

Conveyed to AlkanStrand Pump station (blended with
the waste stream from other industries)

Capacity of Used Washwater System:

1200 m3/hr

Primary Post Disinfection Type:

Chlorine Gas and Caustic Soda

Disinfection Dosing Capacity:

Unknown

Disinfectant Storage Capacity:

Unknown

Total Treated Water

Capacity:

Storage

3x20Ml res for Mondi; 3Ml res; 6 Ml res (therefore total
is currently 69 M)

13 2025 Plant 0&M Manual
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Table 16.37 Pump Details: Nsezi WTP Supply4

. Number of Pumps . Duty
Pump Station et Static Duty A
System Number of | Number of Pump Description Supply From Supply To Capacity
Name Head (m) | Head (m) 1/d
Duty Standby (Ml/day)
Pumps Pumps
uMhlathuze . 14/18 EME Mather Platt . Empangeni(
Empangen 2 1 Split Case (1400kW) Nsezi Hillview & Pearce) 120 158 %0
Weir Pump Station Flygt C3531 Submersible | Mhlathuze .
(raw water) 5 1 pump (680kW) Weir Nsezi WTW z 58 64.8
. Verticle Turbine (VIT) 32 . . .
Mondi 3 1 inch 1STG (132kW) Nsezi WTW | Mondi Reservoirs 5 17.4 31
Tsunami Axial Flow pump . Mandlazini
Mhlathuze (BRB) 2 0 (320kW) Nsezi WTW Reservoirs 34 65 27
KP16204-DV707S Paco . Mandlazini
Mhlathuze (CoU) 1 1 Split Case pump (690kW) Nsezi WTW ReServoirs 34 67 49
e Vertical Turbine (VIT)
Foskor (clarified 2 1 18HC 3STG Vertical | Nsezi WTW Foskor 4 33 24
water) .
Turbine pump
Table 16.38 Pipeline Details: Nsezi WTP Supply
Length L] Capacit Age
System Pipeline Name From To 9 Diameter Material pacity 9
(km) (Ml/day) | (years)
(mm)
uMhlathuze Empangeni Supply Nsezi WTP Pierce Crescent Res. | 5.7/1.8 800/600 Steel 65/37 tbc
uMhlathuze Empangeni Supply T-off Hilltop/Hillview Res. 1.5 600 Steel 37 tbc

14 personal Communication, Mr Qiniso Mhlongo, Mechanical Technician, UUW (May 2026)
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Table 16.39 Reservoir Details: Nsezi WTP Supply?s*

System Reservoir Site Reservoir Name Cag:lt;ity Function (:;V:le:) (mF:SL)
uMhlathuze Hilltop Hilltop Reservoir 20 Distribution 135 130
Hillview Hillview 1x9and1x5 Distribution 161 151
Nsezi WTP Mondi Reservoirs 3x20 S'rf)rd'ge gnd 40 30
Distribution
Nsezi WTP Empangeni 3 Distribution 28 24
Nsezi WTP City of uMhlathuze 6 Distribution 28 24
Pearce Crescent Pearce Crescent 2x35 Distribution 132 128
15

Meerensee and Mandlazini Reservoirs are included under Mzingazi WTP (next section of this document)

16

Levels are informed by combination of Google Earth and reservoir heights (as estimated by Operations staff)
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ii) Mzingazi Water Treatment Plant and Supply System (CoU)

Mzingazi WTP (Figure 16.31) has a capacity of 65 Mg/day’. Raw water is abstracted from
Lake Mzingazi, which is then treated and distributed into Richards Bay and the industrial
areas. The industrial area within the city of Richards Bay includes the Alton area, where
Mondi, Hillside and Bayside Aluminium and Foskor are located. The residential suburbs
include Meerensee, Arboretum and Veld en Vlei and the commercial/ light-industrial centre.
Both residential and commercial / light industry, are supplied from the Mzingazi WTP, and
supplemented, when necessary, from the Nsezi WTP. The rural town of Nseleni is also
supplied via this scheme.

Mzingazi WTP supplies two command reservoirs, namely Mandlazini and Meerensee
Reservoirs.

The Mzingazi WTP Supply System is shown in Figure 16.24 and details of the WTP is shown
in Table 16.40.

The reservoir, pump station and pipeline details are summarised in Table 16.41, Table 16.42
and Table 16.43. There are three concrete open channels that convey raw water from Lake
Mzingazi to a raw water sump, where screening is undertaken. From the sump, raw water is
pumped by two duty pumps through an 800mm diameter pipeline (steel) to a static mixer.
An ultrasonic flowmeter is installed just upstream of the static mixer. Pre-chlorination is
applied at the inlet to the treatment process. There are no clarifiers at this plant and
consequently, the water is directed to the eight rapid gravity sand filters. After chlorination
by gas, there is a 1 Mg Chlorine Contact Tank (& sump for pump station). Water is then
pumped to the Mandlazini reservoirs and the Meerensee Reservoirs. At present (May 2026),
two raw water pumps and two Meerensee pumps dre being repaired. All valves within the
RGSFs are being replaced, and electrically actuated valves are being installed on the rapid
gravity sand filters.

17 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Figure 16.31 Mzingazi WTP
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Table 16.40 Characteristics of th

e Mzingazi WTP1s

WTP Name:

Mzingazi WTP (built in 1971)

System:

Mzingazi Bulk Supply System

Maximum Design Capacity:

65 Ml/day

Current Utilisation (May 2026):

27.5 Ml/day (due to repairs, but the WTP was
producing 52.5 Ml/day in 2026)

Raw Water Storage Capacity:

Mzingazi Lake 164 sq/km - 47.6 million cubic meters

Raw Water Supply Capacity:

The estimated duty of the existing pumps are
1300m*/h at a head of 13.5m per pump (3 pumps)

Pre-Oxidation Type:

chlorine gas

Primary Water Pre-Treatment
Chemical:

Caustic soda Dosing for pH correction

Total Coagulant Dosing Capacity:

500 |/day Aluminum Sulphate (Sew Eurodrive pump,
0.37kW)

Rapid Mixing Method:

Injection into pipeline

Clarifier Type:

None (there are no clarifiers)

Number of Clarifiers:

None (there are no clarifiers)

Total Area of all Clarifiers:

None (there are no clarifiers)

Total Capacity of Clarifiers:

None (there are no clarifiers)

Filter Type:

Rapid gravity ( dual media)

Number of Filters:

8 Rapid Gravity filters

Filter Floor Type

False Floor

Total Filtration Area of all Filters

9m x 7.5 m = 67.5 sqm. each x 8No’s = 540sgm

Total Filtration Design Capacity of all | 65 Ml/day
Filters:

Total Capacity of Backwash Water None
Tanks:

Total Capacity of Sludge Treatment |None
Plant:

Capacity of Used Washwater System: | None

Primary Post Disinfection Type:

300kg/day (for the 55 MlI/day)Chlorine Gas

Disinfection Dosing Capacity:

300kg/day (for the 55 MlI/day)Chlorine Gas

Disinfectant Storage Capacity:

1 fon cylinders (8 on scales, and a further 6 cylinders
in storage)

Chlorine Contact Tank (& sump for
pump station)

1Ml

Total Treated Water Storage
Capacity:

off site, at Mandlazini 2 x 47.5 M| & Meerensee 1 x 10
Ml

18 Personal Communication, Mr Musongaka Khwela,

Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.41 Pump Details: Mzingazi WTP Supply?®?

Number of Pumps
Static Duty Head Duty
System Pump Station Name | number Number | pump Description Supply From Supply To Head (m) Zm) Capacity
Gl (Ml/day)
of Duty
Standby
Pumps
Pumps
uMhlathuze .. Samco Vertical . . . .
Mandlazini 4 1 turbine, 240kW Mzingazi WTP Mandlazini Res. |54 67 24
Samco Vertical unknown
Meerensee 2 1 . Mzingazi WTP Meerensee Res |72 (estimated |23.3
turbine, 110kW
at 140)
Ab:sfroctlon Lake 2 1 Samco, 90kW Lake abstraction Mzingazi  WTP 5 15.3 31.2
Mzingazi head of works
KSB end suction . . Brackenham tbe (n(? tbc (no pump
Brackenham 3 1 ’| Mzingazi WTP tbc pump info |.
22kW Res info plate)
plate)
Table 16.42 Pipeline Details: Mzingazi WTP Supply??
Length el Capacit Age
System Pipeline Name From To 9 Diameter | Material pactly g
(km) (Ml/day) (years)
(mm)
uMhlathuze Meerensee Pipeline (rising main) Mzingazi WTP |Meerensee Res. (3.2 400 Steel 16.3 50
uMhlathuze Meerensee Pipeline (rising main) Mzingazi WTP | Meerensee Res. (4 315 Steel 16.3 Unknown40
uMhlathuze Mandlazini Pipeline (rising main) Mzingazi WTP | Mandlazini Res. |6.1 600 Steel 36.7 50

19 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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Table 16.43 Reservoir Details: Mzingazi WTP Supply2°

. s . Capacity . TWL FL
System Reservoir Site Reservoir Name (MI) Function (m ASL) (m ASL)
uMhlathuze Meerensee Meerensee 10 Distribution 51 47
uMhlathuze Mandlazini Mandlazini 95 Distribution 67 62

20 personal Communication, Mr Musongaka Khwela, Supervisor Operations, City of uMhlathuze (May 2026)
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16.3.2 Status Quo and Limitations of the uMhlathuze System

a) Nkandla Water Treatment Plant and Supply System

The WTP was currently operating at 3.36 Mg/day as at June 2024 (Figure 16.32), which is
within its design treatment capacity (3.6 Mg/day). The demand in this area is now
constrained by the WTP capacity. The existing bulk treated water supply capacity is not
sufficient to meet future water requirements of the Nkandla Water Supply Scheme.

Apart from the Nkandla System, there are numerous boreholes, springs and minor river
abstractions that serve the Nkandla Local Municipality. These standalone schemes do not
have a sustainable supply and are also an operational challenge. There is a need to
consolidate these schemes into a more sustainable bulk supply system. The population in the
region is projected to be 128 694 by 2050 with a total demand of 24 My/day. The current
Nkandla Supply System cannot meet this demand. A new resource will have to be developed
to ensure a sustainable future supply. In addition, an assessment of the maximum potential
yield from the existing resource should be established to evaluate the potential of upgrading
the WTP.

Figure 16.32 Water demand for Nkandla WTP
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b) Middledrift Water Treatment Plant and Supply System

The water treatment plant was operating at approximately 9.46 Mg/day as at June 2024
(Figure 16.33). The plant is approaching its capacity (10 Mg/day) and will need to be
upgraded as some months it exceeds the design capacity. Supply to the WTP is heavily
dependent on the operation of the uThukela-Goedertrouw Transfer Scheme. There is a need
for a dedicated supply to this plant to alleviate this dependency. This will require new pump
stations and a dedicated raw water pipeline. In addition, a formal water resource structure
should be established to improve the assurance of raw water availability.

KCDM is in the process of implementing secondary bulk infrastructure that relies on supply
from this water treatment plant. As the supply increases, there will be a need to upgrade the

bulk supply infrastructure and treatment capacity. The population in the region is projected
to be 106 063 in 2050 with a total demand of 19.71 Mg/day.

Figure 16.33 Water demand for Middledrift WTP
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c) Greater Mthonjaneni Water Treatment Plant and Supply System

The utilisation of the plant was 20.43 My/day as at June 2024 (Figure 16.34). The plant is
approaching its capacity and will need to be upgraded. KCDM have appointed a PSP to
upgrade the plant in phases to its maximum capacity of 80 Mg/day. The first phase, which
will take the capacity to 40 Mg/day, is being designed and construction will likely be
completed by 2026.

The Goedertrouw Supply System has three bulk supply zones which includes Mthonjaneni,
Kwahlokohloko and Eshowe. Mthonjaneni to the north is expected to have a population of
113 317 in 2050 with a total demand of 22.02 M¢/day. The bulk infrastructure for this system
is currently being completed in order to ensure that the 2050 water demand is met.

The supply to the south is to Kwahlokohloko. The Kwahlokohloko Water Supply area is
supplied by the Mpungose command reservoir which gets its potable water from Greater
Mthonjaneni WTP. The scheme has a number of smaller schemes abstracting from run-of-
river abstractions (e.g. Gingindlovu Water Supply Scheme) or from boreholes. The scheme
supplies a rudimentary level of service. There are plans (currently at design phase and some
at construction phase) to develop a bulk supply system from Greater Mthonjaneni WTP into
Kwahlokohloko and further on to Eshowe and Gingindlovu.

Figure 16.34 Water demand for Greater Mthonjaneni WTP
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d) Eshowe Water Treatment Plant and Supply System

The water freatment plant at June 2024, was operating at approximately 1.8 Mg/day
(Figure 16.35) and the usage as at March 2025 was 3.93 Ml/day. The Universal Access Plan
Phase 3 for KCDM reported that the plant has a design capacity of approximately
6.9 Myg/day. The existing raw water abstraction works, including the raw water pumps, have
sufficient capacity to meet the hydraulic design requirements of the existing WTP. Eshowe
WTP also receives 9.9 My/day potable water from Greater Mthonjaneni WTP via a 300mm
diameter pipeline. Represented below is the combined demand at the plant.

Figure 16.35 Water demand for Eshowe WTP
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e) City of uMhlathuze Bulk Water Supply

The WTPs within CoU are integrated, and a review of the sustainable approach to bulk water
supply in CoU suggests that more optimal usage of these plants is required. This is also
guided by the depletion of some of the lakes. The existing WTPs were used as the basis for
establishing future water supply arrangements.

CoU currently has four (4) WTPs that are considered to be operational. Nsezi WTP (which is
owned and operated by UUW) serves as a redundancy fto both Mzingazi WTP and
Ngwelezane WTP by supplementing supply to the Northern and Western areas when
required. During the 2015 drought, low water levels in Lake Mzingazi, Lake Nsezi and Lake
Chubu resulted in the Nsezi WTP being used to serve the supply areas of these lakes
(Richards Bay, Empangeni and eSikhaleni). This, in reality, meant that the plants were being
operated as one water supply scheme.

The Nsezi WTP is operating at an average 150. Mg/day (as at May 2026). The plant has
recently been upgraded to 260 My/day, and UUW are now planning the upgrade of the
uMhlathuze weir abstraction and raw water pumping system. This plant provides key supply
to the region and serves as a back up to supply the Mzingazi Supply System, which carries
the risk of an erratic supply from Lake Mzingazi, as well as other operational issues.

The draft Water and Waste Water Master Plan by Mhlathuze Water (2016), lists various WTP

scenarios for future potable water supply to CoU based on the aforementioned relationships
between the existing WTPs. These scenarios are listed in Table 16.44.

Table 16.44 WTP Scenarios in CoU

Scenario Water Treatment Plant

Scenario A « Nsezi WTP (Lake Nsezi supplemented by uMhlathuze Weir)

« Nsezi WTP (Lake Nsezi supplemented by uMhlathuze Weir)

Scenario B « eSikhaleni WTP (Lake Chubu supplemented by uMhlathuze Weir)

« Nsezi WTP (Lake Nsezi supplemented by uMhlathuze Weir)
Scenario C » Mzingazi WTP (Lake Mzingazi)
» eSikhaleni WTP (Lake Chubu supplemented by uMhlathuze Weir)

Nsezi WTP (Lake Nsezi supplemented by uMhlathuze Weir)
Mzingazi WTP (Lake Mzingazi)

eSikhaleni WTP (Lake Chubu supplemented by uMhlathuze Weir)
Ngwelazane WTP (uMhlathuze River)

Scenario D (Status
Quo)

Scenario B is considered the most likely option (UUW 2016: 42). This scenario dictates the
suggested upgrades that will be required.

109




f) Ngwelezane Water Treatment Plant and Supply System

The existing treatment capacity of the Ngwelezane WTP is 8 Mg/day and is supplied from
the uMhlathuze River. The current operation of this plant is 4.5 Mg/day (CoU Superintendent,
June 2026), due to current operational issues but the plant normally operates well above its
design capacity and optimal operating capacity.

Ngwelezane WTP is very old and is experiencing many operational problems which, apart
from operating above its design capacity, has the following challenges:

« Low water levels in the river resulting in insufficient flow fo the intake tower;

« Variable sand and silt levels in the river. This not only results in problems at the
abstraction but high turbidity levels at the plant;

e Pump damage during flooding.

Given the age of the works and the relatively small amount of water it supplies, the plans by
CoU is to decommission the works and supply this system from the Nsezi WTP. There are
intfer-connections between these systems that will allow a quick change to introduce this
operational regime. The load transfer is, however, dependant on the upgrade of the
treatment capacity of the Nsezi WTP.

Alternatively, the Ngwelezane WTP can be upgraded to 20 M¢/day and the bulk conveyance
and storage infrastructure can also be upgraded to ensure that the current and future
demands are met.

g) eSikhaleni Water Treatment Plant and Supply System

The current treatment capacity of the eSikhaleni WTP is 36 My/day. The current operation of
this plant is 34 Mg/day (CoU Plant Superintendent, May 2026) which is 94.4 % of its maximum
operating capacity.

After consolidation of the WTPs, eSikhaleni WTP will supply the northern and western areas
of CoU. There is no redundancy for good operating practices such as taking filters offline for
cleaning.

The plant relies on Lake Chubu, augmented by a supply from the uMhlathuze River at the
Weir. There is an increased reliance on the uMhlathuze weir. This has resulted in an increased

cost to produce potable water due to the pumping required.

The plant supplies the eastern portion of KCDM and the ideal solution is to load-shed this
zone onto a different supply system.
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h) Nsezi Water Treatment Plant and Supply System

The current treatment capacity of the Nsezi WTP is 260 Mg/day. The Nsezi WTP is operating
at an average of 150 My/day which is 58 % of its maximum design capacity and is below the
optimal operating capacity. The demand growth has been estimated at 0.55% per annum
and is illustrated in Figure 16.36. The Nsezi WTP produces potable water for Richards Bay,
Empangeni, Mondi and supplies clarified water to Foskor. Figure 16.37 and Figure 16.38
illustrate the average daily supply of the two variants of water supplied by the WTP over the
last year, including the split in clarified and treated water.

After consolidation of the WTPs, Nsezi WTP will supply the southern areas of CoU. The
Ngwelezane, eSikhaleni and Mzingazi Water Treatment Plant Supply zones are planned to
eventually be supplied from Nsezi WTP. The long-term demand is anticipated to be
approximately 240 My/day. Included in this estimate is the supply of 90 My/day and 21
M¢/day to Mondi and Foskor respectively. Richards Bay Minerals utilises raw water and is
excluded from these demands. This should, however, need to be considered in the resource
calculations.

Nsezi is a key water treatment plant in the supply of potable water to CoU. The resource to
supply this plant with adequate raw water is critical. The primary supply is from the
uMhlathuze weir with the assurance of supply from Goedertrouw Dam via controlled
releases. This, however, is hot enough to meet the long term demands and other resources
are required to augment supply to the plant. The resource options are discussed in the
recommended projects section of this report. (Section 16.5.1))

Figure 16.36 Water demand for Nsezi WTP (Potable and Clarified Water only)
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Figure 16.37 Average Water Supply from Nsezi WTP (till end May 2026)

Figure 16.38 Average Daily Percentage Split on Potable and Clarified Water from
Nsezi (till end May 2026)
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i) Mzingazi Water Treatment Plant and Supply System

The biggest concern with regards to the Mzingazi WTP is the supply of raw water from Lake
Mzingazi. During droughts, the lake level drops, resulting in very little to no water flow to the
intake tower. This has an impact on the treatment capacity of the works. Historical figures
indicate a reduction in production to zero. This occurred during the drought of 2011/12 and
has since occurred more frequently. This has resulted in an increased reliance on supply
from Nsezi WTP.

When there is sufficient supply from Lake Mzingazi, raw water from Lake Mzingazi (HFY of
10.5 million m3/annum or 28.77 M¢/day) is abstracted and is treated at the Mzingazi WTP for
distribution into Richards Bay and the Industrial areas. The Mzingazi WTP has an existing
treatment capacity of 65 Mg/day and cannot be upgraded in future due to the Historic Firm
Yield of Lake Mzingazi that restricts the allocation to 28.77 Mg/day. As at May 2026, the plant
was producing 27.5 Mg/day (due to repairs being carried out).

Because there is a low assurance of raw water supply to the plant, any upgrades to this
plant is not prudent at this stage. Furthermore, the WTP was built in 1971 and therefore
encounters serious operational issues quite frequently (such as in the first half of 2026). This
supply zone could be supplied from Nsezi WTP in the future (discussion between CoU and
UUW is ongoing).

16.4 Water Balance/Availability

The Department of Water and Sanitation completed a Reconciliation Strategy study for
Richards Bay and surrounding fowns (DWS, 2021). Thereafter, DWS commissioned a project
to review, evaluate, update and monitor the implementation progress of the Strategy. The
results from the final project report are shown below (Figure 16.39). The reconciliation
strategy study compares demand growth projections with available water resources and
provides potential intervention options where the demand exceeds available supply. Key
findings from the DWS, 2021 and DWS, 2024 reports include the following:

e« The combined firm yield of the Eshlazi and Rutledge Park Dams is 1.29 million m3/annum
(3.53 Ml/day). Supply from these dams, including the transfer from the Greater
Mthonjaneni WTP, is sufficient to meet the current demand.

o Existing resources at Mtunzini are sufficient fo meet the demand.

e The towns of Gingindlovu and Melmoth are not supplied at a satisfactory level of
assurance.

e The actual water use in the uMhlathuze System has been less than the projections in the
DWS (2021) study. The existing water resources in the uMhlathuze System, are currently
insufficient to meet the demand at a satisfactory assurance of supply.
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« Two key interventions, viz. improved operational efficiency, as well as the upgrade of the
uThukela-Goedertrouw Transfer Scheme (additional 33 million m3/annum) are expected
to ensure that demands are met until 2030.

e Thereafter, raising Goedertrouw Dam by 2.8 m (additional 5.8 million m3/annum) should
be considered.

e There is also an option to develop new water resources infrastructure through assessing
the to potential to build a dam on the Nseleni River and an off-channel dam on the
Mfolozi River.

e Promote development of groundwater resources on a local municipal level by
determining groundwater resources for local water supply.

It is important to note that the water balance scenario in Figure 16.39 includes (i) increasing
the capacity of the Greater Mthonjaneni WTP to 80 Mg/d from 2040 onwards, as well as (ii)
water transfer from the Mfolozi River (Mpukunyoni) growing from 5 million m3 to
10 million m3? between 2030 and 2038. In addition, this scenario includes implementation of
water conservation and water demand management measures.

The Goedertrouw Dam storage level has been relatively high over the last five years due to
good rains, and the system has been able to meet current demand. However, Figure 16.39
shows that available resources cannot sustainably meet demand. Therefore, it is important
that the next supply intervention, i.e. the uThukela-Goedertrouw Water Transfer upgrade be
implemented.

Figure 16.39 uMhlathuze System Balance for a moderate growth scenario.

114



16.5 Recommendations for the uMhlathuze System

16.5.1 System Components

a) Nkandla Water Treatment Plant and Bulk Water Supply System

An upgrade of this system may be constrained by its run-of-river abstraction nature, where
the assurance of supply, particularly during the dry season, cannot be assured as there is no
storage facility. There is also limited physical space to expand the water treatment plant.
There are numerous standalone schemes and small treatment plants within the Nkandla
municipal area and a regional scheme is needed to consolidate these schemes.

The Universal Access Plan Phase III (UUW, 2021) recommended the establishment of a new
dam on the Nsuze River. Further investigation into the potential site dam, as well as the
potential yield of the proposed Nsuze Dam is recommended as the current abstraction is
insufficient to meet the water requirements for all the water users in the future. A new
proposed Nsuze WTP (20 MZ/day) would be linked to the Nsuze Dam by a bulk pipeline. It is
also recommended that a new pump station at the Nsuze WTP be constructed. Both the
existing primary, secondary and fertiary bulk pipelines and storage will have to be
augmented in order to ensure that the current and future demand for the Nkandla supply
area can be met.

b) Middledrift Water Treatment Plant and Supply System

The Middledrift Regional Water Supply Scheme area is supplied from the uThukela-
Goedertrouw Water Transfer scheme abstraction works downstream of the uThukela-Nsuze
confluence. The uThukela-Goedertrouw Transfer Scheme Pipeline has a diameter of 1.5 m
and raw water is pumped from the uThukela River to a tributary of the uMhlathuze River,
above Goedertrouw Dam. Operationally, it is preferred that there is a dedicated supply to
the treatment plant so that there is no conflict with the uThukela-Goedertrouw Transfer
Scheme’s operational regime.

The uThukela-Goedertrouw Transfer Scheme is undergoing a capacity upgrade and an
additional 1.0 m3/s will then be pumped to the Goedertrouw Dam through the transfer
scheme. The capacity upgrade includes the installation of additional river abstraction
pumps, the construction of a parallel de-sanding works, parallel high lift pump stations and a
parallel rising main from the second high lift pump station to the Mvuzane stream which
feeds Goedertrouw Dam.

In order to meet the future demand, the existing Middledrift WTP will have to be upgraded
to 19 M¢/day. It is also necessary to upgrade and extend both the existing secondary and
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tertiary bulk pipelines storage infrastructure. The existing pump station at Middledrift WTP,
that pumps water to the Command Reservoir, will also have to be upgraded.

c) Greater Mthonjaneni Water Treatment Plant and Supply System

To meet the future 80 Mg/day demand, the WTP should be upgraded by 60 Mg/day to a total
capacity of 80 My/day. These upgrades should be implemented incrementally in 20 Mg/day
modules. The first phase is being designed and should be implemented as soon as possible
so that it can supply Kwahlokohloko and Mthonjaneni. The bulk infrastructure to
Kwahlokohloko and Mthonjaneni is in place for the increased treatment requirements.

The Goedertrouw Dam will be able to support this upgrade as its assurance of supply will
improve due to the capacity upgrade of the inter-basin transfer scheme from the uThukela
River. The dam is a major source of water for the City of uMhlathuze through controlled
releases for abstraction at uMhlathuze Weir. Two interventions are recommended:

e Increasing the capacity of the inter-basin transfer scheme from 100 Mg/day to 200
M¢/day, which is currently in construction; and
e Raising the Dam Wall. This involves a 2.8 m raising of the dam wall by building a

concrete wave wall on the existing earthfill dam wall, and increasing the capacity of
the spillway through a labyrinth spillway configuration (DWS, Reconciliation Strategy
2015).

The following infrastructure upgrades and augmentation will be required in order to
adequately meet the current and future demand:

o Upgrade the existing Goedertrouw WTP to 80 My/day. Upgrades to be implemented
incrementally in 20 Mg/day modules.

« Upgrade the existing primary and secondary bulk pipelines.

« Extend the existing secondary and tertiary bulk pipelines.

« Increase the existing primary, secondary, and tertiary storage.

e Increase pumping capacities of the existing pump stations.

e« Add four (4) new pump stations - One (1) at Melmoth WTP, one (1) pump station at
the Mfule River to pump to Nomponjwane WTP, one (1) pump station at the
Nomponjwane WTP, and one (1) pump station at KwaMagwaza WTP.

d) Eshowe Water Treatment Plant and Supply System

The current capacity (and efficiency) of the Eshowe WTP is insufficient to meet present day
water demand. Raw water from the Rutledge Park Dam is limited and additional potable
water should be supplied from the Greater Mthonjaneni WTP (Goedertrouw). In addition, the
Eshowe WTP is characterised by aging infrastructure which requires maintenance and/or
upgrade works. KCDM is considering decommissioning this plant and supply Eshowe from
Greater Mthonjaneni WTP and the Lower Thukela Bulk Water Supply Scheme (See
Section 16.5.2). It is a possibility to supply Eshowe, Gingindlovu and Mtunzini by extending
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the Lower Thukela pipeline to feed into the Eshowe WTP clear wells. This will shift the
demand from Goedertrouw Dam and, therefore, the uMhlathuze catchment.

UAP Phase 3 recommended that the Lower Thukela Bulk Water Supply Scheme be extended
to transfer 55 My/day via a 60 km long, 1 000 mm diameter bulk pipeline to supply the
Goedertrouw Regional Scheme (Eshowe, Kwahlokohloko and Mthonjaneni). This would shift
the demand from the Goedertrouw WTP.

The following infrastructure upgrades and augmentation will be required in order to
adequately meet the current and future demand:

o Upgrade the Eshowe WTP to 30 M¢/day or extend the Lower Thukela BWSS to feed

into the Eshowe WTP clear wells.

« Upgrade the secondary bulk pipelines.

o Extend the secondary and tertiary bulk pipelines.

o Increase the existing primary, secondary and tertiary storage capacity.

o Upgrade the pump station at Matigulu River,

e) Supply to CoU

Future configuration of water supply to the CoU is shown in Figure 16.40. With the potential
consolidation of the WTP’s, there is a need to review and develop further raw water
resources. CoU commissioned a Water Recourses Study in 2020 and the following resource
augmentations are mooted (CoU 2020: 31):

e Increased capacity of the uThukela-Goedertrouw Transfer Scheme.

¢ Kwesibomvu Dam on the Mfolozi River. Due to the very high ecological impacts that
this scheme would have, it was regarded as preferable to consider an off-channel
daminstead.

« Off-channel transfer scheme from the Mfolozi River.

e Nseleni Dam on the Nseleni River.

e UThukela-Mhlathuze Transfer Scheme.

o Desalination of seawater.

e Bulk effluent re-use.

Off-channel storage dam: This would involve pumping from a weir on the Mfolozi River to
an off-channel earthfill dam at the Nkatha Pan. The scheme would transfer water to Nsezi
WTP and provide a regional water supply to Mtubatuba and other small towns.

The proposed use of only Nsezi WTP and eSikhaleni WTP, to meet 2035 potable water
demands, means that the four (4) existing water schemes will have to be consolidated into
two (2) future schemes, namely the Southern Scheme and Nsezi Scheme. The Southern
Scheme boundary remains unchanged. The Nsezi Scheme is a consolidation of the existing
Western, Empangeni and Northern Scheme.
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According to the Mhlathuze Water Annual Report 2019/2020, Mhlathuze Water proposes
alterations and additions to the existing Mhlathuze weir. The execution of which includes:
new mass concrete ogee spillway; bulk earthworks; new inlet channel to existing pump
station; installation of permanent sheet piles; construction of a fish ladder; stabilisation of
riverbed and banks with excavation and the placement of riprap. The overdll purpose of
undertaking this exercise is to strengthen and stabilise the weir structure, thus prolonging
useful life.

It was also proposed that a new 1500mm diameter Raw Water Pipeline from the Nsezi
offtake (shooting range) to the WTP be constructed. The current project scope includes
construction of a 1500mm diameter, 4.5km long continuously welded mild steel pipeline
from the “Shooting Range” to the WTP. The overall purpose of undertaking this exercise is to
upgrade the maximum abstraction capacity at the weir pump station from 205My/day to 265
M¢/day. This project is now in construction with 21% progress (as at May 2026).

Mhlathuze Water has upgraded the Nsezi WTP from 205 M¢/day to 260My/day potable water
capacity in July 2024, of which 25Mg/day clarified water is allocated to FOSKOR; the
balance will be further treated by dissolved air flotation, rapid gravity filtration and
disinfection to achieve an excellent water quality to satisfy the stringent requirements of
MONDI for paper making and for potable water distribution, as well as distribution to
Richards Bay and Empangeni. The project scope included upgrading the inlet tower; two new
48m diameter Clariflocculators; four new Rapid Gravity Filters; new Dissolved Air Flotation; a
new 2M¢ Backwash Recovery Tank; a new Sand Trap and a new loading bay.
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Figure 16.40 Future Bulk Scenario for CoU
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f) eSikhaleni Water Treatment Plant and Supply System

The existing design capacity for eSikhaleni WTP is 36 M¢/day. The potable water demand
projected to 2050 is estimated at 51.64 Mg/day. There is thus a shortfall of 15.64 M¢/day of
treatment capacity when comparing the future demand against the existing supply
capacity. Lake Chubu is unlikely to meet this demand and given its dramatic reduction in
yield, during droughts, abstraction from uMhathuuze Weir should become a permanent
solution. This will require upgrades to the abstraction works, pumps and pipelines.

Forrest Reservoirs function as balancing and reticulation reservoirs. The storage capacities
of the three (3) existing Forrest Reservoir Complex reservoirs (Res 11, Res 12, and Res 13)
and the Felixton Reservoir (Res 9) is sufficient to meet the demand in 2050.

It is a possibility to supply the eSikhaleni supply system by extending the Lower Thukela
pipeline to feed into the eSikhaleni WTP clear wells. This will shed the demand from
Goedertrouw Dam and thus the uMhlathuze catchment. This option will be investigated in
the LTBWSS Phase 3 Detailed Feasibility Study and Preliminary Design that is currently in
progress by uMngeni-uThukela Water.

d) Nsezi Water Treatment Plant and Supply System

Development of an uMfolozi off-channel dam is required to meet future resource deficits.
For the future abstraction required from uMhlathuze Weir, an upgrade to the abstraction
works and raw water pipelines is required.

The existing design capacity of Nsezi WTP is 260 Mg/day. An upgrade of 44 - 89 My/day will
be required to meet the future demand for the Northern, Empangeni and Western Scheme.
The upgrade included the following:

« Upgrading of inlet tower;

o New 48 m diameter clarifier;

« Four new rapid gravity filters;

« New dissolved air flotation;

o New 2 My backwash recovery tank;
o New sand trap;

o Sludge handling facility;

« New office and training facility.

uMhlathuze Water has increased the treatment capacity from 205Mg/day to 260My/day

(potable water) in July 2024 An additional 60 Mg storage is required at Mandlazini Reservoir
and an additional 80 Mg at Pearce Crescent and Hillview Reservoirs.
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Due to the proposal that the Nsezi WTP becomes the main supplier of potable water to the
Northern Scheme (Richards Bay and surrounding areas), a new dedicated line from Nsezi
WTP to Mandlazini is required. The new line is estimated to be 950 - 1000 mm ND pipe,
7700 m in length. To supply the existing Empangeni and Western Scheme, the following
upgrades to existing pipelines are proposed:

o Upgrade Nsezi WTP to Hilltop Reservoir with an additional 300 mm diameter pipeline.
o Upgrade the pipeline to Hilltop Reservoir and Pearce Reservoir with additional 350mm

diameter pipeline

16.5.2 Bulk Water Augmentation Projects

a) Lower Thukela BWSS Phase 3 - Supply to KCDM

Planning No. KCDM - 208.1

Project No. FA2020/011-03

Project Status | Detailed Feasibility Stage

i)  Project Description
Construction of Phase 1 of the Lower Thukela Bulk Water Supply Scheme (LTBWSS) was
completed in August 2017. The Lower Thukela Bulk Water Supply Scheme supplies the town
of KwaDukuza and other communities on the KwaZulu-Natal North Coast (between Ballito
and the uThukela River). Phase 2 of the LTBWSS will double the treatment capacity from 55
M¢/day to 110 Mg/day and construct a pipeline to feed into a new 30 Mg reservoir on the
outskirts of Mandini.

The Universal Access Plan Phase 3 planning study (Umgeni Water 2020) identified an option
to use the LTBWSS to supply approximately 55 Ml/day to the King Cetshwayo District
Municipality and the City of uMhlathuze.

Key information on this project is summarised in Table 16.45 and shown in Figure 16.41.

Table 16.45 Project information: Lower Thukela BWSS - Phase 3

e 47km of 660mm diameter steel pipeline to supply the Gingindlovu
. Water Supply Scheme, Mthunzini Water Supply Scheme and Eshowe
Project
Components Water Supply Scheme.
P o Two Booster Pump Stations
o Clear water wells at Eshowe WTP
Capacity 55 Ml/day
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Figure 16.41 General layout of Lower Thukela Bulk Water Supply Scheme Phase 3.



ii) Institutional Arrangements
uMngeni-uThukela Water would own, operate and maintain the infrastructure of the Lower
Thukela BWSS and would sell potable water from this system to King Cetshwayo District
Municipality. A PSP appointed by uMngeni-uThukela Water has conducted a feasibility study
to assess the financial and technical viability of this project. The project has been put on hold
and would only be reinstated if / when UUW becomes a bulk water provider to King
Cetshwayo District Municpality once more.

iii) Beneficiaries
The beneficiaries of this scheme will be the Eshowe WTP supply area, Mthunzini water supply
ared, and Gingindlovu WTP supply area within King Cetshwayo District Municipality. The
estimated number of beneficiaries from the Lower Thukela BWSS Phase 3 is 176 756 people.

iv) Implementation

The Lower Thukela Bulk Water Supply Scheme - Phase 1 is complete and Phase 2 is currently
in the detail design stage. The Universal Access Plan identified various options to supply
King Cetshwayo District Municipality and the City of uMhlathuze. A PSP was appointed by
uMngeni-uThukela Water and recently completed a feasibility study of the Lower Thukela
BWSS Phase 3 in order to assess the financial and technical viability of this phase and will be
implemented if it is determined to be a preferred supply option. The detailed feasibility has
been completed. The project has been placed on hold until the institutional arrangements
can be finalised by KCDM and UUW.

Based on the Options Analysis report completed for the Lower Thukela BWSS Phase 3, the
estimated capital cost required for the implementation of Phase 3 of the project is R584 551
552 (2021 costs-excluding professional fees for the design development and construction
monitoring phase).
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b) Eshowe BWSS

Planning No. KCDM - 208.2

Project No. FA2020/012-05

Project Status | Pre-Feasibility Stage

i) Project Description

The existing bulk infrastructure for the Eshowe Water Supply Areas consist of the Eshowe
WTP which abstracts raw water from the Rutledge Park Dam through a raw water pumping
station at the outlet works of the dam. The supply from the dam to the treatment plant is
through a 1.1 m diameter steel pipeline. The Rutledge Park Dam is augmented with raw
water from the Ihlazi Dam which is situated on the Milalazi River, a tributary of the
uMhlathuze River. The Eshowe WTP dalso receives 4 My/day potable water from the Greater
Mthonjaneni WTP via a 300mm diameter pipeline. From the Eshowe WTP, there is existing
bulk conveyance infrastructure to supply the Eshowe town and surrounding rural
communities. The Eshowe BWSS also includes the Gingindlovu WTP (1.5 My/day) and the
Catherine Booth Hospital WTP (1 Mg/day).

The Universal Access Plan Phase 3 planning study (Umgeni Water 2020) identified the
proposed bulk water supply interventions required to address the water supply backlogs in
Eshowe and surrounding rural communities. The Eshowe scheme is expected to have a
demand of 23 Mg in 2050.

The key information on this project (Figure 16.42) is summarised as follows:

e« Upgrade the Eshowe WTP to 30 My/day and/or construct a pipeline from Mandeni
Reservoir to supply Eshowe WTP clear wells.

« Upgrade approximately 30 km secondary bulk pipelines ranging between 200 mm
and 650 mm diameter,

o« Extend the secondary and tertiary bulk mains by adding approximately 47 km
secondary bulk pipelines ranging between 63 mm and 450 mm and 107 km of tertiary
bulk ranging between 63 mm and 450 mm diameter.

e The existing primary storage capacity should be increased to 32.8 Mg and the
secondary storage to 16.2 Mg. The tertiary storage capacity needs to be increased to
880 kg. Additional secondary storage of approximately 18 Mg and tertiary storage
15.4 My should also be added.

e The pump station at Matigulu River (next to Amatikulu community) should be
upgraded.

e« Upgrade the pump station which pumps from the Matigulu River to the Catherine
Booth WTP.
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ii) Institutional Arrangements
If implemented by UUW then UUW would own, operate and maintain the infrastructure of
the Eshowe BWSS and would sell potable water from this system to King Cetshwayo District
Municipality. A PSP has completed a feasibility study to assess the financial and technical
viability of this bulk water supply scheme. This project was assessed and found to be not
viable due to the ongoing project by KCDM that should cater for the needs of this area.

iii) Beneficiaries
The beneficiaries of this scheme will be the town of Eshowe and surrounding rural
communities. The anticipated population in 2050 is 103 835 with a water demand of 23Mg.

iv) Implementation
A PSP has been appointed by uMngeni-uThukela Water to complete a feasibility study of the
Eshowe BWSS to assess the technical and financial viability of this scheme. The project will
be complete by December 2023

The total bulk cost requirement for the Eshowe BWSS is estimated at R426.4 million (2021
costs-excl VAT).

The pre-feasibility study has been completed and subsequent to the project commencing
and after numerous attempts to obtain information on current projects in the areq, it has
been established that KCDM has funding approved for the extension of the supply scheme in
the area and there is a duplication of work for the area. For this reason, UUW will only take
the project up to detailed feasibility stage and will not proceed further.
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Figure 16.42 General layout of the Eshowe Bulk Water Supply Scheme.



c) Mthonjaneni BWSS

Planning No. KCDM - 208.3

Project No. FA 2020/011-06

Project Status | Pre-Feasibility Stage

i) Project Description

The Mthonjaneni Water Supply Scheme area is supplied by two main Water Treatment
Plants (WTPs) at Greater Mthonjaneni and Nomponjwana. The scheme receives raw water
from the Hlambanyathi River, a fributary of the uMhlathuze River. A 450mm diameter
ductile iron rising main from the Greater Mthonjaneni WTP supplies water to a 2.5Mg
concrete reservoir with four pump stations (Zigigaya Booster 1, Zigigaya Booster 2, Zimela
Booster and PSA). The Mthonjaneni Command Reservoir (2.5My) serves Sub-Supply Area 1.
An approximate 45km bulk pipeline (ranging from 355mm - 640mm diameter) services Sub-
Supply Area 1. Sub-Supply areas 4 & 5 are provided with water through 5 reservoirs (1 & 4
reservoirs respectively) and an almost 38km bulk pipeline (8km and 30km and ranging from
110mm - 400mm diameter).

The Universal Access Plan Phase 3 planning study (Umgeni Water 2020) identified the
proposed bulk water supply interventions required to address the water supply backlogs in
Melmoth and surrounding rural communities. The Mthonjaneni scheme is expected to have a
demand of 22My/day in 2050.

The key information on this project (Figure 16.43) is summarised as follows:

e Upgrade the existing Greater Mthonjaneni WTP to 80Mg/day.

o Upgrade the existing primary bulk pipeline from 450mm to 660mm diameter.

e Upgrade 64km existing secondary bulk pipelines ranging between 125mm and
660mm diameter and upgrade approximately 24km existing tertiary bulk pipelines
ranging from 75mm and 160mm diameter.

e Extend the secondary and fertiary bulk mains by adding approximately 80km
secondary bulk ranging between 50mm and 355mm diameter and approximately
171km of tertiary bulk ranging between 50mm and 140mm diameter.

e« Existing primary storage capacity to increase to 7.5My and existing secondary
storage capacity would need to increase to 5.8M¢. Existing tertiary storage capacity
also needs to increase to 5.1My Additional secondary storage capacity of
approximately 16My and tertiary storage of 13Mg.

« Increase pumping capacities of the existing Zigigaya Booster 1, Zigigaya Booster 2
and Zimele Booster pump stations (800kW, 576kW & 795kW).

e« Add four (4) new pump stations - One (1) at Melmoth WTP (76kW) to Res 1, one (1)
pump station at the Mfule River towards Nomponjwane WTP (35kW) and one (1)
pump station at the WTP (32kW) and a pump station at KwaMagwaza WTP (87kW).
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Figure 16.43 General layout of the Mthonjaneni Bulk Water Supply Scheme.



ii) Institutional Arrangements
If implemented by UUW then UUW would own, operate and maintain the infrastructure of
the Mthonjaneni BWSS and would sell potable water from this system to King Cetshwayo
District Municipality. A PSP appointed by uMngeni-uThukela Water is conducting a feasibility
study to assess the financial and technical viability of this project. The project will be put on
hold after the feasibility study and would only be reinstated if / when UUW becomes a bulk
water provider to King Cetshwayo District Municpality once more.

iii) Beneficiaries
The beneficiaries of this scheme will be the town of Melmoth and surrounding rural
communities. The anticipated population in 2050 is 113 317 with a water demand of 22Mg.

iv) Implementation

A PSP has been appointed by uMngeni-uThukela Water to complete a feasibility study of
Mthonjaneni BWSS to assess the technical and financial viability of this scheme. The pre
feasibility study has been completed and subsequent to the project commencing and after
numerous attempts to obtain information on current projects in the areq, it has been
established that KCDM has funding approved for the extension of the Mthonjaneni Bulk
Water Supply Scheme in the area and there is a duplication of work for the area. UUW will
continue with the study by investigating alternatives to allow for a greater assurance of
supply for the area. The project has been put on hold until the institutional arrangements
between UUW and KCDM has been re-established.

The total bulk cost requirement for the Mthonjaneni BWSS is estimated at R1.124 billion (2021
costs-excl VAT).
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d) Nsezi Raw Water Pipeline

Planning No. uMhlathuze -

Project No. Contract Number: 2024 /035

Project Status | Stage 5: Construction

i) Project Description

The proposed route for the Nsezi Raw Water Pipeline is shown in Figure 16.44. The existing
1.2m diameter pipeline (raw water rising main) from shooting range to Nsezi WTP is aging,
hence the need for implementation of this new raw water rising main. Approximately 4.5km
of DN1500 continuously welded steel pipeline is to be installed from the Nsezi Water
Treatment Work Site and to be tied into the existing DN1500 at the shooting range.

The main components of the works are as follows.

* Tie-ins of the newly constructed DN1500 mains to the existing pipework.

» Undertake extensive earthworks for pipeline construction.

 Concrete encasement to the pipeline under road crossing and water course crossings.

» Conduct surveying and/or levelling to establish pipeline levels and intervals.

* Construction of scour valve, air valves and insolation valves assemblies with concrete
chambers.

* Extensive shoring of trench walls and chambers.

* Extensive proving of existing services. (Mark-up services found and supply to EAP)

* Protection of existing services or relocation of services.

* Coordination of a shutdown with Mhlathuze Water when conducting the tie in.

* Construction of gabions and other earth retaining structures.

« Cathodic Protection of all steel pipelines.

« Extensive dewatering in areas of high water table or heavy rainfall.

* Reinstatement of the site to its original condition.

* Preservation of the area’s ecosystem in accordance with the required EMPr specifications.

ii) Institutional Arrangements

The pipeline and associated infrastructure are being constructed by UUW. They will be owned
and operated by UUW.

iii) Beneficiaries
The new pipeline benefits the areas of Richards Bayand Empangeni, including industrial
customers. It provides a higher level of assurance andreliability to existing customers, as the
existing 1.2m diameter pipeline from shooting range to Nsezi WTP is aging. Hence, there is a
need for implementation of this new 4.5km DN1500 raw water rising main, which will enable
a raw water transfer capacity of 277 M£/day to the Nsezi WTP, which was upgraded to
260 M2/day capacity in July 2024.
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iv) Implementation

The project is in the construction stage, and is currently 21% complete. It is envisaged that
the project will be completed by February 2027. The project is being implemented with
urgency by UUW, through Jamijo Civils (contfractor) and Naidu Consulting (Employer’s Agent).
R9.6 million of the R122 million contract value has been spent to date (June 2026).
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Figure 16.44 Nsezi Raw Water Pipeline.



e) Mondi Bypass Pipeline at the Mondi Reservoir Site and Bypass Effluent

Pipeline

Planning No. uMhlathuze - 210.6

Project No. Contract number 2025/045

Project Status |Stage 4: Design, Documentation & Tender Stage.
Bids are currently being evaluated by UUW

i) Project Description

The location of the Mondi Bypass Pipeline at the Mondi Reservoir Site is shown in
Figure 16.45. The project deals with the construction of a bypass bulk water supply to the
Mondi Group in Richards Bay. The objective is to bypass the old 20M¢ rectangular reservoir
and supply water directly from the two new 20MZ reservoirs to the outlet of the existing
rectangular reservoir. The scope includes supply, laying and bedding galvanised mild steel
grade X42 pipes with a wall thickness of 10mm, 3LPE coating and S.F.E. lining, complete with
welding for diameters of 1200NB, 103m in length, including elbows, bends and pipe specials,
between the existing Mondi reservoirs at the Nsezi WTP. The project includes a flow meter
chamber and a pressure reducing valve chamber. A bypass will also be installed on Mondi
effluent piping systems, linking to the existing line A UUW effluent pipeline system. The
construction works comprise of the following activities:

. Trench excavations and off-site disposal of surplus material;

. Installation of galvanized steel water pipelines, control valves and flow meter;

. Installation of HDPE water pipeline, control valves and pipe specials;

. Ordering large bore control valves and flow meter well in advance of site
establishment;

. Design, supply and installation of electrical supply to the flow meter and pressure
reducing station required to operate the valves and meter in the separate chambers;

. Construction of valve and flow meter chambers; and

. Connection to existing bulk water supply pipes.

ii) Institutional Arrangements

The pipeline and associated infrastructure is being constructed by UUW. UUW will own and
operated the pipeline. This project is infended for the benefit of Mondi, a long-standing
primary customer of UUW. The Mondi Group in Richards Bay is supplied with water directly
from the Nsezi Water Works via a set of three 20 M2 flow-balancing reservoirs connected in
series. Mondi Group effluent is discharged through an effluent pipeline that connects into the
A-Line sea outfall operated by UUW. When maintenance or repairs are required on any
component of these systems, the whole supply (or effluent) system must be shut down,
disrupting Mondi Group’s operations until service is restored. Consequently, maintenance
work must often be delayed to coincide with Mondi’s planned annual maintenance
shutdowns. UUW Operations aims to improve reliability of the water supply and to decouple
its maintenance activities from  Mondi’s maintenance schedule, thereby enhancing
operational flexibility and service continuity.
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iii) Beneficiaries

This project is for the benefit of Mondi, a primary longstanding customer of UUW.

iv) Implementation

The project is at Documentation & Tender Stage. Bids are currently being evaluated by UUW
(June 2026).
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Figure 16.45 Mondi Bypass Pipeline at the Mondi Reservoir Site.



f) RBIDZ Phase 1F Clarified Water Pipeline

Planning No. uMhlathuze - 210.7
Project No. Mw/11/07/2020/2021/03

Project Status |Stage 2: Concept Prefeasibility (readiness for
Gate 3 Review)

i)  Project Description
The Richard’s Bay Industrial Development Zone (RBIDZ) Phase 1F Pipeline is shown in
Figure 16.46. The scope of works for this project includes the construction of a 750k#
concrete balancing reservoir with an inlet from the tie-in point and an outlet to a new pump
station that will pump 1500k&/hr of clarified water along 5.8km of 710mm diameter HDPE
pipeline to a 30 MZ reservoir to be constructed by Nyanza Light Metals (NLM) in the future.

Based on the options analysis report, route Option 4 was identified to be the best pipeline
route. A geotechnical investigation and topographical survey have been completed along
this route to provide information for the detailed design stage. Additional studies and
investigations will be required to support the Environmental Authorisation application.
Wayleaves and servitudes will also need to be obtained as part of the detailed design
process. The value of works, including both direct and indirect fees is estimated to be R
116 752 519.03 as at 2025. The project team has classified this Project as category B. The
water supply is required by NLM by 2030, highlighting the urgency of the project for UUW.,

ii) Institutional Arrangements
The pipeline and associated infrastructure are being constructed by UUW. They will be owned
and operated by UUW. This project is for the benefit of Nyanza Light Metals, a primary
customer.

iii) Beneficiaries
The beneficiary of this project is Nyanza Light Metals, an existing customer that is expanding
its industrial works (output) and thus requires higher volumes of clarified water. As NLM is
residing on Phase 1F of RBIDZ, which by default will also be a beneficiary of this project.

iv) Implementation
The project is in the pre-feasibility stage (readiness for Gate 3 Review as at June 2026), and
has passed the Take on Gate Review at end 2025. The appointed consultants are ZAI
consultants. The project will move forward after receipt of signed service contract document
between NLM, RBIDZ, UUW and possibly CoU.
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Figure 16.46 RBIDZ Phase 1F Clarified Water Pipeline.



dg) Nseleni Dam (Study)

Planning No. uMhlathuze - 210.9

Project No. Tender No. FA-2020-011-014

Project Status |Stage 2: Concept - Prefeasibility Study

i) Project Description

The Nseleni River Dam was recommended in the DWS Water Reconciliation Strategy. UUW is
appointing a suitable Professional Service Provider (PSP) for the Nseleni River Dam
Prefeasibility Study, as recommended by DWS. The outcome of the study will determine
whether or not to proceed to the detailed feasibility stage, where sufficient information is
then presented to enable a final decision to be made (regarding the implementation of the
project). The PSP is required to evaluate the Nseleni River Dam at Prefeasibility level taking
into account any previous studies as well as the items outlined below (but not limited to):

« Define project objectives, needs and acceptance criteria.

o Verify the selection of the dam site.

o Investigate dam volumes / dam sizes (Capacity in million m3, Height in m, Surface
Area million m?2 and Yield in million m3/a) taking into account the effects of
sedimentation and provision of the reserves, amongst other factors.

e« Water sampling and testing as well as analysing the water characterises.

« It may be necessary to evaluate a refined Ecological Water Requirements (EWR) for
the Nseleni tributary.

e« Determine the environmental impacts and possible environmental studies that may
be required if the project is deemed feasible to proceed to the feasibility stage.

o Determine the socio-economic impacts of constructing the dam.

« Potential operational benefits need to be carefully quantified.

It is important to note that the water resources component of this study entails the entire
Nseleni River catchment. This task involves a hydrological analysis of the entire Nseleni
River catchment in order to update and extend the existing hydrological dataset for the
catchment.

ii) Institutional Arrangements
If proven to be feasible, the dam and associated infrastructure will be constructed by UUW.
It will be operated by UUW, in all likelihood, as UUW is the long term bulk water supplier to
the CoU. These arrangements can only be confirmed at a later stage, upon the completion of
the feasibility studies, as DWS is the custodian of the water resources.

iii) Beneficiaries
This project is for the benefit of CoU, a primary customer of UUW. It seeks to augment water
resource availability in the supply area and thus supplies to existing beneficiaries. This
includes Richards Bay, Empangeni and industries.
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iv) Implementation
The project is currently at the start of prefeasibility study stage i.e. UUW is in the final
process of appointing an engineering consultant to undertake the prefeasibility study. The
scope (terms of reference) is very comprehensive and is thus overlapping somewhat with the
next work phase (detailed feasibility study).
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h) Upgrade of Mhlathuze Weir Pump Station

Planning No. uMhlathuze - 210.12
Project No. Tender No. FA-2020/012/12

Project Status |Stage 2: Concept Prefeasibility (readiness for
Gate 4 Review)

i)  Project Description

The project is between Richards Bay and Empangeni in the uMhlathuze Local Municipality,
concerning infrastructure that is owned and operated by UUW.

The weir raw water pump station is a vital (primary) operational source of raw water to the
Nsezi Water Treatment Works. The WTP is adjacent to Lake Nsezi, and the lake is meant to
be a supplementary source of raw water. However, the quantity and quality of water from
the lake is not deemed reliable. Therefore, the weir pump station can be regarded as the
only source of raw water, so any upgrade would have to be planned with caution to ensure
an uninterrupted raw water supply to the WTP.

The existing raw water transfer system includes the uMhlathuze River weir, pump station,
and pipelines to deliver raw water to the Nsezi Water Treatment Works and the Nsezi Lake.
Though the transfer system no longer delivers raw water to the Nsezi Lake. The WTP
capacity has been upgraded in 2025 to 260 M£/d. In the proposed project, the WTP has an
ultimate design capacity of 385 MZ/d to meet a projected demand up to 2050. Raw water is
transferred at present by a combination of DN1200 and DN1500 steel pipelines. Construction
is underway for a new DN1500 steel pipeline from the “shooting range” to the WTP.

The weir, pump station, WTP, and pipelines were constructed in 1983. In June 2021
significant modifications were made to stabilize the existing weir. The pump station has
remained substantially unchanged from the original design. A surge tank was constructed
next to the pump station and connected to the original discharge manifold inside the pump
station. The four original vertical turbine pumps were replaced with submersible pumps in
2010 with a new discharge manifold. This upgrade did not provide a connection to the
existing surge tank, which has remained unused. In 2024 the pump station was fitted with
variable speed drives (VSD).

A project is now proposed to ensure the appropriate capacity and operation of the weir,
pump station and pipeline supplying Nsezi WTP in the medium term. A professional team of
engineering consultants has to inspect the existing weir pump stations current capacity,
operational efficiency, and recommend upgrade options for design that will meet the
projected 2050 raw water target daily demand of 385 M£/day (envisaged). The original
scope was for an upgrade to supply 260 M2/d of raw water (interim target) according to the
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brief, but the desired design flow of 385 M£Z/d (2050) of raw water was confirmed with UUW,
The upgrade of the weir raw water pump station is urgent as many existing customers (and
new customers) of UUW in the Mhlathuze region are submitting requests for significant
water supply demands that will be applicable from 2030 onwards. The Nsezi raw water
pipeline project is currently in construction and corresponds to this project in order to supply
260 M£2/d of raw water (interim target). In order for the raw water pumping main fo convey
385 M¢/day from the weir pump station to the Nsezi WTP, the existing 1200mm diameter
rising main (from shooting range to Nsezi WTP) would have to be used in conjunction with
the newer 1500mm pipeline system.

ii) Institutional Arrangements

The upgrades of the pump station and weir (and associated infrastructure) will be
undertaken by UUW. It will be owned and operated by UUW.

iii) Beneficiaries
The planned upgrades are to benefit the primary areas of Richards Bay, Empangeni, and
includes the industrial customers. It provides a higher level of assurance and/reliability to
the existing customers, as the existing 1.2m diameter pipeline from shooting range to Nsezi
WTP is aging., Hence, there is a need for implementation of this new 4.5km of DN1500 raw
water rising main, which will enable a raw water transfer capacity volume of 277 MZ/day to
the Nsezi WTP,

iv) Implementation
The project is in the pre-feasibility stage i.e. Gate 3 Review convened 28 January 2026. The
project will move forward with greater urgency after receipt of signed service contract
documents between NLM, RBIDZ, UUW and ColU. Milestones for delivery of project phases
(construction) have not yet been set as the exact scope of the project (for design) has yet to
be confirmed (hence the current feasibility studies).
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uMzintlava, Upper uMzimkhulu, Middle uThukela systems and compiling the Energy
Section with support from Lindokuhle Biyela (Graduate Trainee)

o Silondiwe Gumede (Planning Engineer) Infrastructure on the Upper uMngeni System

« Nathaniel Padayachee (Planning Engineer) Infrastructure on the Upper uThukela,
and uMhlathuze Systems

e Siphokazi Mabaso (Acting Head - Water Demand Management Unit) with support
from Mathews Nokhanga and Dillon Jacks Water Demand Management Section

« Sandile Sithole (Hydrologist) Water resources of the uMngeni, uMkhomazi, Upper
uMzintlava, Upper uMzimkhulu, North Coast, Buffalo and Upper uThukela systems
with support from Sbonelo Mtetwa (Graduate Trainee) and Zuko Mavundla
(Graduate Trainee)

« Mlungisi Shabalala (Hydrologist) Water resources of the South Coast, Middle
uThukela, uMhlathuze, uMfolozi, uMkhuze, uPhongolo and Lake Sibiya Systems with
support from Abulele Mgxobane (Graduate Trainee) and Effluent Quality for
Wastewater

e Sithembile Mbonambi (Planning Analyst) and Nombuso Dladla (Data Analyst) with
support from Nokubekezela Mbatha (Graduate Intern) ensured that the information
used in many of the analyses were captured and quality checked

« Hlengiwe Cele (Administrator) kept the department functioning throughout the
project

The 2026 Infrastructure Master Plan was not completed by the abovementioned people
without the valued assistance of numerous other persons and parties. Their contributions are
gratefully acknowledged. These include uMngeni-uThukela Water and WSA Operations Staff,
uMngeni-uThukela Water’s Water and Environment Department (water quality), Process
Services Department (process and treatment details) and Creative Studio for the covers.

Kevin Meier,
MANAGER: PLANNING SERVICES
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