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PREFACE

This Infrastructure Master Plan 2022 describes:
e Umgeni Water’s infrastructure plans for the financial period 2022/2023 — 2052/2053, and
e Infrastructure master plans for other areas outside of Umgeni 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 2021.

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:

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

® Section 3 relates only to the Umgeni Water Operational Areas and provides a review of historic water sales
against past projections, as well as Umgeni Water’s most recent water demand projections, compiled at the end
of 2021.

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

®  Section 5, which also relates to Umgeni Water’s Operational Area, contains a high level review of the energy
consumption used to produce the water volumes analysed in Section 3.

®  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:

® Volume2 Section? Mgeni System.
® Volume3 Section8 uMkhomazi System
Section 9 uMzimkhulu System

Section 10 Mzintlava System
® Volume 4- Section 11 South Coast System
® Volume5 Section 12 North Coast System
® Volume 6 Section 13 Upper uThukela System
® Volume7 Section 14 Buffalo System

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

® Volume9 Section 17 Umfolozi System
Section 18 uMkhuze / uPhongolo / Lake Sibiya System

Volume 10, Section 19 describes the wastewater works currently operated by Umgeni Water
(shown in pale brown in the adjacent figure) and provides plans for development of additional
wastewater treatment facilities. The status of wastewater treatment in WSA'’s that are not supplied
by Umgeni Water are also described in this section.
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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 of these investigations have been conducted in close collaboration
with Umgeni Water and other major stakeholders in order 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 taken into account in the
preparation of the next update.
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1. INTRODUCTION

1.1 Purpose

“The day you are leaving is not the time to start your preparations.”

Nigerian Proverb

Established in 1974, Umgeni Water has developed into the second largest water utility in
South Africa, supplying over 410 million cubic metres of bulk potable water annually to
seven Water Services Authorities (WSAs), comprising one metropolitan municipality, five District
Municipalities, and one Local Municipality (LM), within the province of KwaZulu-Natal (KZN). The
extent of these eight WSAs, is shown in Figure 1.1.

A~
I
S

| ¥
emKhondo

Standerton

AmajubaWsA KwaZulu-Natal uMkhanyakude
WSA

Newcastle WSA Zululand WSA

Mengkhoaneg A o
uMzinyathi

WSA
¢ e

) King
uThukela WSA A Cetshwayo UMhlathuze & ffy
e NIGA WSA

o 1% N 7 iLembe
# WSA

Mokhiotlong

uMgungundlovu
WSA )
N
Msunduzi WSA
~ " 4 eThekwini
WSA

Harry
Gwala WSA

K 0k 5 13 e f
¢ Ugu WSA

Mzumbe N |
FESAR 1
Legend

KZN Water Service Authorities (WSAs)

. WSAs for whom Umgeni Water is
Bulk Water Service Provider

Not to Scale

Esri, HERE, Garmin, USGS, NGA
e o Ve 1ot il MDB 2021; Umgeni Water 2022

Water Service Provider

Figure 1.1 Locality of Umgeni Water’s area of operation.

The seven WSAs with whom Umgeni Water currently has a signed bulk supply agreement,
collectively contribute approximately 84%* of the province’s Gross Value Added (GVA). However, the

1 KZN Treasury 2022 after IHS Markit Regional eXplorer 2201 (2.6p)




highest poverty densities in KZN are also located in these areas. Hence, Umgeni Water is faced with
the dual challenge of ensuring that the province’s economic engine remains served with a reliable
supply of potable water, whilst also ensuring that water is adequately provided for the eradication of
water backlogs, the improvement of the level of water services, and the alleviation of poverty.

In December 2015 the Minister of Water and Sanitation published a Government Gazette (No.
39491) which extends Umgeni Water’s operational area to include all WSA’s within the province.
With this instruction, Umgeni Water can become the bulk water provider for any of the WSA’s in
KZN if a Bulk Supply Agreement is concluded with the WSA.

This Infrastructure Master Plan (IMP) includes, not only detailed planning for the seven WSAs
supplied by Umgeni Water, but also bulk water infrastructure master plans for the remaining WSA’s
in KwaZulu-Natal. Umgeni Water recognises that many of the WSA’s in KZN do not have the funds or
resources to undertake comprehensive planning. As a result, plans for the areas are included here to
assist these WSA'’s in understanding and planning water supply through their areas.

It is also important to note that, even though Umgeni Water has a bulk supply agreement with a
WSA, it is not mandated to supply bulk water across the entire WSA. In particular, Umgeni Water
does not supply bulk water in the southern portion of Ugu DM, the area north of the uThukela River
in iLembe DM or the entire Harry Gwala DM apart from the town of Ixopo and a small portion of the
southern uBuhlebezwe Local Municipality (that was formerly a part of the Umzumbe Local
Municipality in Ugu DM).

WSAs are responsible for water service delivery to the people who reside within their respective
areas of jurisdiction. The areas that currently receive reticulated water from the WSAs, who in turn
receive bulk potable water from Umgeni Water, are shown in Figure 1.2.




Areas Supplied with UW Treated
] Water

= Areas Anticipated to be Supplied with
UW Treated Water

Areas Supplied by WSA

Figure 1.2 Umgeni Water’s supply footprint including uThukela DM and KCDM.

This collective reticulated area constitutes Umgeni Water’s ‘supply footprint’ and comprises of
various levels of service based on a number of bulk supply schemes that are both interdependent
and stand-alone.

The environment within which Umgeni Water is required to fulfil its function as a regional bulk water
service provider is constantly undergoing change, with many factors influencing both the water
demand and water supply components of its business. In particular, the Covid Pandemic, the
economic up- and down-turns that the country, including KZN, has experienced over the past few
years as well as the most recent drought, have a marked influence. Umgeni Water’s infrastructure
planning therefore needs to be continually reviewed, updated and adapted in order to be responsive
(wherever possible) to this dynamic external environment.

For Umgeni Water or any WSA for that matter, to effectively achieve its mission, it must have,
amongst other things, a clearly defined plan of what is required in the future so that it can be
addressed in the present. This Infrastructure Master Plan 2022 (IMP 2022) describes how Umgeni
Water intends to address the future bulk water infrastructure requirements within its area of
operation in order to meet the anticipated needs and provides plans for other WSA’s in KZN so that
these areas can ultimately achieve universal access to water. It also shows the proposed integration
between water supply infrastructure plans and the regional water resource plans being developed
by the DWS.

This infrastructure master plan comprises the following sections:

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




e Section 3 relates only to the Umgeni Water Operational Areas and provides a review of
historic water sales against past projections, as well as Umgeni Water’s most recent water
demand projections, compiled at the end of 2021.

e 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.

e Section 5, which also relates to Umgeni Water’s Operational Area, 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.

Water Resource Catchments and Water Supply Systems, unfortunately, do not follow WSA /
Municipal boundaries. As a result, Water Supply Infrastructure often crosses municipal boundaries
and for this reason this IMP has been divided into 12 “Systems”. A system is described as a water
resource region (generally conforming to catchment boundaries) and the area supplied by that
resource. The next 12 Sections describe the current water resource situation and water supply
infrastructure of the various systems that have been identified by Umgeni Water for the purpose of
this IMP and which cover the full extent of the KZN Province. These 12 systems include:

e Section 7 Mgeni System

e Section 8 uMkhomazi System

e Section 9 uMzimkhulu System

e Section 10 Mzintlava System

e Section 11 South Coast System

e Section 12 North Coast System

e Section 13 Upper uThukela System
e Section 14 Buffalo System

e Section 15 Middle uThukela System
e Section 16 Mhlathuze System

e Section 17 Umfolozi System

e Section 18 uMkhuze / uPhongolo / Lake Sibiya System

Section 19 describes the wastewater works currently operated by Umgeni Water and provides plans
for development of additional wastewater treatment facilities. The status of wastewater treatment
in WSA'’s that are not supplied by Umgeni Water, are also described in this section.

1.2 Setting the Scene

The extent of the WSA’s in KwaZulu-Natal are shown in Figure 1.3 together with the Umgeni Water
operational area. Also shown in this figure are the system boundaries that have been defined for the
purposes of this IMP and the location of the bulk Water Treatment Plants and Wastewater
Treatment Plants that exist in the province.

The distribution of Umgeni Water’s infrastructure and the projects that have been commissioned
since the publication of the IMP 2021 are shown in Figure 1.4. These changes are summarised in
Table 1.1.
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Figure 1.3 KZN water resource regions and WSA boundaries.




—Hazelmere WTP
; Maphephethwa WTP

17 Durban Héights

WTP

- WigginsswTP

wif O
LA~
Amanzimtoti

WTP

's Nek I
/

;)gcha"s/Nek
; mkomaas

- Umz‘}tﬁ?é’ Wre

)y Mhlabatshane

' __WTP
-3 -Mtwa|ume WTP
/ K = -
i Okstag \Ei_-l‘ardmg WTP y
R 7.
Nsia _ Port Shepstone
‘.’ ¥ EE Vi
: /// Umgeni Water Infrastructure M
/( Esri, HERE, Garmin, FAO, NOAA, USGS,

_ Mengkhoaneng Fort'Louis OU|Un(‘Nts,m’ﬁokazi
Package ackage  Nkanyezi
Plant Melmoth‘“‘T’ lant_J'Rackage
\ ./\IJ Package Plant
Ladysmith | ( Plant '- "‘L\,?
i . Kliombe WTP Greatey,
) R74 1 el wre Mthon]anlenl Ekup'#ﬁmulenl/
- KwaZul (Ml ata | Mi-c_j.(_jledrlft WTP-iCommumty ~WTP; Bay
\Z4n WTP R
| \‘) - -l Eshowe WiTP
Kr\ﬂ“ Mthunzinl WTP
\;\ Gmgmdlovu WTP
Nty Lower
S Thu kela WTP
ik Mpofana WP
o wre
Mokhotlong . \mwRosetta WTP ) K D'ukuza
\ o
7 Trust{Feeds
% s = WP
3489 Howick West e WWW;
e

aster Plan 2022; MDB 2018, 2022

Esri,

USGS,

After ESRI's DCW.

Legend
B wwws Commissioned

. Reservoirs Commissioned
UW Operated WTPs (2022)

i@ uw

@ uMgungundlovu

Ugu
i King Cetshwayo
Bl UW Operated WWWs (2022)

- Dams Supplying UW Operated
Infrastructure (2022)

== UW Operated Pipelines (2022)

== UW Operated Tunnels (2022)

KZN WSAs (2018)

3 WSAs for whom UW is BWSP

= WSAs for whom UW is not a BWSP

Original Scale at 1:2 000 000 on A4

0 20 40 60 km

I l 1 ]
I 1 1 1

Figure 1.4 Changes in Umgeni Water’s infrastructure (January 2021 - present).




Table 1.1 Recent additions to Umgeni Water’s Bulk Supply infrastructure.

Infrastructure

Status

Howick Reservoir Upgrade

Completed in January 2021

Trustfeeds Wastewater Works

Wet commissioning completed in December 2021
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2. SITUATIONAL ANALYSIS

2.1 Administrative Landscape

The different role-players within the KwaZulu-Natal (KZN) water and sanitation “governance
landscape” (KZN Planning Commission 2020: 43) are illustrated in Figure 2.1.

Distribution
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Service delivery

4 (=
G Sas C Leads sector
Legislation & Policy
Bulk supply & Regulation
distribution Norms / Standards
Water grants

Sector planning

Facilitation
Coordination
Support
Monitor

Figure 2.1 KZN water and sanitation role-players (KZN CoGTA 2020: 22).

Umgeni Water’s role within this “governance landscape” is shown schematically in Figure 2.2.
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The KZN “administrative landscape” (KZN Planning Commission 2011: 35) emanating from this
“governance landscape” consists of 14 Water Service Authorities (WSAs) as shown in Figure 2.3.
These 14 WSAs are composed of eThekwini Municipality (the only KZN metropolitan municipality),
all ten KZN district municipalities and three local municipalities viz. Msunduzi Municipality,

Newcastle Municipality and the City of uMhlathuze (Figure 2.4 and Table 2.1).

Table 2.1 KZN Water Service Authorities (after MDB 2020).
Umgeni Water Non-Umgeni Water
Water Service Authority Constituent Local Water Service Authority Constituent Local
(WSA) Municipalities (WSA) Municipalities

eThekwini Metropolitan N/A City of uMhlathuze Local ~ N/A

Municipality Municipality

Msunduzi Local N/A Newcastle Local N/A

Municipality Municipality

uMgungundlovu District uMngeni Municipality Amajuba District Dannhauser Municipality
Municipality Mpofana Municipality Municipality Emadlangeni Municipality

iLembe District
Municipality

Ugu District Municipality

Impendle Municipality
uMshwathi Municipality
Richmond Municipality
Mkhambathini
Municipality
KwaDukuza Municipality
Mandeni Municipality
Maphumulo
Municipality

Ndwedwe Municipality
Umdoni Municipality

uMkhanyakude District
Municipality

Big Five Hlabisa Municipality
Jozini Municipaluty
Mtubatuba Municipality
uMhlabuyalingana
Municipality

uMzinyathi District

Endumeni Municipality

uMzumbe Municipality Municipality Msinga Municipality
Ray Nkonyeni Nqgutu Municipality
Municipality uMvoti Municipaluty
uMuziwabanti
Municipality
Harry Gwala District Dr Nkosazana Dlamini- Zululand District abaQulusi Municipality
Municipality Zuma Municipality Municipality Nongoma Municipality
Greater Kokstad Ulundi Municipality
Municipality eDumbe Municipality
uBuhlebezwe uPhongolo Municipality
Municipality
uMzimkhulu
Municipality
King Cetshwayo District Mfolozi Municipality uThukela District Alfred Duma Municipality
Municipality Mthonjaneni Municipality Inkosi Langalibalele
Municipality Municipality
Nkandla Municipality Okhahlamba Municipality
uMlalazi Municipality
()
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Figure 2.3 Institutional boundaries (DWS 2016; MDB 2020; Umgeni Water 2022).
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Figure 2.4 WSAs and their constituent local municipalities (MDB 2018; Umgeni Water 2022).




The 2022 KZN Spatial Development Framework (SDF) further identifies that:

“Within KwaZulu-Natal there is a spatially varied level of governance where the level of
governance is affected by land ownership... there is a dynamic relationship between traditional
and municipal governance which often impacts on the level of overall governance and service
delivery in traditional areas... The clear role definition between these two leadership systems
and the functional framework for collaboration... will need to be properly addressed towards
improved governance in such areas.”

(KZN CoGTA 2022: 43)

The Ingonyama Trust is the public entity that was established in 1994 to administer the land that
was owned by the former KwaZulu Government with the sole trustee being the king of the Zulu
people (Ingonyama Trust 2019: website). However, areas under traditional jurisdiction are not only
located on Ingonyama Trust land but also on state land and private land as illustrated in Figure 2.5.

ing Cetshwayo DM

Y Pretem r:'bu'qA‘
TR
2.

Ourban

eThekwini Metro

Legend
®  MainTowns
D Distrct Municpality boundary
| TRACITIONAL COMMUNITY BOUNDARY
- Stale Institution oaned property

Ingonyama lrust owned properties

Figure 2.5 Location of traditional authority areas in the KZN WSAs (after KZN CoGTA
2022: presentation).
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The changing “human footprint” (after KZN PGDS 2011) within Umgeni Water’s area of operation is
summarised in Figure 2.6. The 2011 KZN PGDS explains that “the human footprint depicts human
impact on the environment and is related to population density, infrastructure investment and
economic activities” (2011: 33). The “human footprint” shown here is the result of the “assessment
of the REGIO-OECD? degree of urbanisation model using population as an input for the years 1975,
1990, 2000, and 2015” (GHS 2019: website).

Legend
—— UW Operated Pipelines
GHS Settlement Grid 1975

No Data

Rural

Towns or Suburbs or Small Urban Areas
M cities or Large Urban Areas
[ WsAs for whom UW is BWSP
[ WSAs for whom UW is not a BWSP

Legend
—— UW Operated Pipelines
GHS Settlement Grid 1990

No Data

Rural

Towns or Suburbs or Small Urban Areas
N cities or Large Urban Areas
[ WsAs for whom UW is BWSP
[ WSAs for whom UW is not a BWSP

Legend
—— UW Operated Pipelines
GHS Settlement Grid 2000

No Data

Rural

Towns or Suburbs or Small Urban Areas
M cities or Large Urban Areas
[ WsAs for whom UW is BWSP
[ WSAs for whom UW is not a BWSP

Legend
—— UW Operated Pipelines
GHS Settlement Grid 2015

No Data

Rural

Towns or Suburbs or Small Urban Areas
N cities or Large Urban Areas
[ WsAs for whom UW is BWSP
[ WSAs for whom UW is not a BWSP

Figure 2.6 Change in the degree of urbanisation for four epochs, 1975; 1990; 2000;
and 2015 (Global Human Settlements 2019).

2 European Commission’s Directorate-General for Regional and Urban Policy and the Organisation for Economic
Co-Operation and Development.
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The results are illustrated with the following three categories in Figure 2.6:

1 = “rural cells” defined as the grid cells outside high density clusters and urban clusters.

2 = “towns or suburbs or small urban areas” defined as “urban clusters” or low density
clusters which are contiguous grid cells with a density of at least 300 inhabitants per
km? and a minimum population of 5 000 inhabitants.

3 = “cities or large urban areas” defined as “urban centres” or high density clusters
which are contiguous grid cells with a density of at least 1 500 inhabitants per km? or
a density of built-up area greater than 50% and a minimum of 50 000 inhabitants.

(GHS 2019: website after Dijkstra, Lewis and Poelmann 2014)

It is shown in Figure 2.6 that within Umgeni Water’s operational area, the provision of bulk water
infrastructure “follows those areas in which population density increases”.

The land cover components of the “human footprint” are shown in Figure 2.7 at a finer resolution.
The building density (a Thiessen polygon analysis on Stats SA 2017 Dwelling Framework dataset), as
shown in Figure 2.8, correlates with the spatial distribution of urban areas as illustrated in Figure
2.7. The relationship between the distribution of people (using the building density as a proxy) and
access (using the national and provincial roads as a proxy) is shown in Figure 2.9.

The highest levels of human impact are shown to be along the key routes of accessibility viz. the
“T-junction” formed by the N3 and N2 highways and along the provincial roads. In addition to the
“T-junction” (Figure 2.7), Figure 2.8 and Figure 2.9 show that there is a concentration of people in
the “shadow corridor” which runs parallel to the N2 highway.

The urban category of land cover consists of settlements with land uses i.e. “human activity that is
associated with a specific land unit in terms of utilisation, impact or management practice”
(Thompson 1999: presentation) such as residential, commercial, industrial, administration,
recreation etc. The KZN office of the Department of Rural Development and Land Reform (DRDLR) in
2014 updated the methodology used in the 2009 study on “Rural Settlements” and “Urban Edges”
(see Section 2.1 in IMP 2016) to identify the larger settlements shown in Figure 2.10. Also shown in
Figure 2.10, in purple, is the 2019 WorldPop Urban Building Pattern (Dooley et al. 2020) which
shows that the rate of densification for certain of the “rural settlements” are increasing as the
2019 WorldPop Urban Building Pattern dataset classifies these polygons as “urban” due to the
proximity of the buildings to one another. Whilst the methodologies and the scale of the raw data
used in these two studies were different, it is highlighted in Figure 2.10 that for those areas in KZN
conventionally identified as “rural”, the densities within these areas need to be monitored as
increasing densities require higher levels of services.
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Figure 2.7 Land cover (DEFF 2020; MDB 2018; Umgeni Water 2022).
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2022).
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Figure 2.10 Settlement footprints (WorldPop 2020; DRDLR 2015; eThekwini Municipality 2014; MDB 2018; Umgeni Water 2022).



It is shown in Figure 2.11 that whilst Harry Gwala District Municipality has the largest surface area
within Umgeni Water’s area of operation, it only contributes 4.62% (510 865 people) to the total
number of people, whilst eThekwini Municipality has the highest number of people (3 702 231
people) but the second smallest surface area (Community Survey 2016).

The change in the number of people per WSA for the period 2011 - 2016 is shown in Figure 2.12. The
change in the number of households per WSA for the period 2011 — 2016 is shown in Figure 2.13. It
is noted that these two figures are comparing data from two different sources viz. the Census 2011
and the Community Survey 2016. The numbers therefore should be read as estimates as the
Community Survey 2016 is a sample in which the results are extrapolated to represent entire
municipalities.

The average household size decreased in the eThekwini, iLembe and King Cetshwayo WSAs for the
period 2011 — 2016 (3.6 people to 3.3 people in eThekwini, 3.8 people to 3.4 people in iLembe and
4.5 to 4.3 people in King Cetshwayo) as shown in Figure 2.14. It is further shown that the average
household size remained constant in the Msunduzi, uMgungundlovu, Harry Gwala and uThukela
WSAs (3.8 people, 3.7 people, 4.1 people and 4.5 people respectively) and increased in the Ugu WSA
from 4.0 people to 4.3 people (Figure 2.14).

The mid-year population estimates per district municipality (2016 municipal boundaries)* is
presented in Figure 2.15 and Table 2.2.

3 See http://cs2016.statssa.gov.za/?portfolio_page=cs-2016-technical-report-web for the methodology report on the
Community Survey 2016 and http://cs2016.statssa.gov.za/?portfolio page=cs-2016-metadata for the metadata report.
4 See http://www.statssa.gov.za/?page id=1854&PPN=P0302.
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Amajuba 5247.47 5.56 1.29 142 210.00
eThekwini 2 555.95 271 33.46 3702 231.00
iLembe 3269.31 3.46 5.94 657 612.00
Newcastle 1 856.36 1.97 3.52 389 117.00
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Figure 2.11 WSA contribution per number of people (Community Survey 2016) and
surface area (MDB 2016) to KZN.
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Figure 2.12 Change in number of people per WSA for 2011 and 2016 (Stats SA 2017).
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Figure 2.13 Change in number of households per WSA for 2011 and 2016 (Stats SA
2017).
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Figure 2.15 2020 and 2050 population estimates per KZN district municipality (after
Stats SA 2021: spreadsheet).

Table 2.2 Mid-year population estimates per district municipality® (2020 — 2050)
(Stats SA 2021: spreadsheet).
Mani::;::t“ty Consus 2011 s 2016 Mid-Year Population Estimates
2020 2030 2040 2050

eThekwini 3476686 3702231 3981205 4453 358 4944 123 5409 274
uMgungundlovu 1007 806 1095 865 1149439 1290678 1426 494 1561111
iLembe 606 809 657 612 694 540 776 112 857 106 937 627
Ugu 689 051 753 336 801725 921762 1042 346 1162 353
Harry Gwala 467 292 510 865 514 027 564 628 617 177 668 834
uThukela 668 072 706 588 714 217 736 315 758 431 779 856
Amajuba 500 615 531327 570524 644 218 722 012 798 294
uMzinyathi 514 028 554 882 567 568 629 652 692 924 759 170
Zululand 803 575 892 310 880 802 957 686 1038 075 1116 659
uMkhanyakude 625 846 689 090 686 908 746 629 812 476 871377
King Cetshwayo 907 519 971 135 970 672 1031013 1094 337 1155 306
KZN 10 267 300 11 065 240 11531 628 12 752 051 14 005 500 15219 861

52016 municipal boundaries.
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2.2 Natural Environment

There are three distinct climatic zones within Umgeni Water’s operational area (Figure 2.16),
namely:

e The Koppen classification Cwa which is the humid subtropical climate with long, hot dry
winters found in the Battlefields region (see distribution of grassland and thicket, bushland
and scrub forest in Figure 2.7).

e The Koppen classification Cwb which is the alpine-type climate found in and along the
Drakensberg Mountains (see distribution of grassland in Figure 2.7).

e The Kdppen classification Cfb which is the more temperate summer rain climate of the
Midlands region (see distribution of forests in Figure 2.7).

e The Koppen classification Cfa which is the subtropical perennial rainfall characterising the
areas along the coast (see distribution of thicket, bushland and scrub forest in Figure 2.7).

The mean annual precipitation (MAP) within the Umgeni Water operational area varies between 700
and 1000 mm (Figure 2.16) with most rains falling in summer (October to March), although there are
occasional winter showers. The national average MAP is about 450 mm per year. The peak rainfall
months are December to February in the inland areas and November to March along the coast.

The prevailing weather patterns are predominantly orographic, where warm moist air moves in over
the continent from the Indian Ocean, rises up the escarpment, cools down and creates rainfall. Rain
shadows occur in the interior valley basins of the major rivers where the annual rainfall can drop to
below 700 mm.

The precipitation shown in Figure 2.16 drain into the catchments shown in Figure 2.17. These
catchments encompass, and impact upon, Umgeni Water’s operational area. These catchments have
been grouped into logical regions as shown in Figure 2.17.

The spatial distribution of evaporation is shown in Figure 2.16 (A-Pan and S-Pan). This distribution
has a similar pattern to rainfall where a relative high humidity is experienced in summer. There is a
daily mean peak in February, ranging from 68% in the inland areas to greater than 72% for the coast
and a daily mean low in July, ranging from 60% in the inland areas to greater than 68% at the coast.
Potential mean annual gross evaporation (as measured by ‘A’ pan) ranges from between 1 600 mm
and 2 000 mm in the west to between 1400 mm and 1 600 mm in the coastal areas (Figure 2.16).

Temperature distribution is shown in Figure 2.16. The mean annual temperature ranges between
12°C and 14°C in the west to between 20°C and 22°C at the coast. Maximum temperatures are
experienced in the summer months of December to February and minimum temperatures in the
winter months of June and July. Snowfalls on the Drakensberg Mountain between April and
September have an influence on the climate. Frost occurs over the same period in the inland areas.
The average number of heavy frost days per annum range from 31 to 60 days for inland areas to nil
for the eastern coastal area.

The mean annual runoff is illustrated in Figure 2.16. The spatial distribution of mean annual runoff is
highly variable from the Drakensberg mountain range towards the coastal areas with more runoff
generated from the mountains and the coastal areas and lesser generated in the inland regions. It is
estimated that the surface runoff and groundwater resources occurring in the catchments of the
Mvoti to uMzimkhulu are 433 million m3*/annum and 6 million m3/annum, respectively.
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Climatic Zones (Koppen Classification)

Legend

&
Mean Annual Precipitation

3 Maputa
f

L

1\0‘«\ =Dumbe\ﬁ\ XF)}P"”" k )nzlnl/

poar, AT

\ “7; Hlabisa
S %

b 1

Ulundi Q2

Mtu atuba.

Tl b i<l
\_ Estower /27

Legend

Rivers
' Dams Supplying UW Operated WTPs Mean Annual Precipitation (WR 2012)

Rivers 415 - 500 mm

— National Roads 500 - 600 mm

Climatic Zones (Képpen Classification) g 600 - 700 mm

9 Dry (arid and semiarid climates) - BSh fhstaticte 700 - 800 mm

f Temperate/mesoth -Cfa % 800 - 1000 mm
Port Shepstone el Temperate/mesoth -ch L v 1000 - 1500 mm

- imesothermal cli -Cwb -\\\ \‘ﬂg‘ "é “"é'}? B > 1500 mm

B Temp ; th I -Cwa 5 T 2 J [ WSAs for whom UW is BWSP

[ wsAs for whom UW is BWSP 9 :‘qm/ 3 Fé&_" 1 WSAs for whom UW is not a BWSP

2
Ulundi

5 Nk.ndlrmom."e':ﬁ?(‘wmhqnamhi
L N
o s

3 Richards Bay
Eshiowe:,

Legend
“ Dams Supplying UW Operated WTPs

Sl ;
A e
.
“alrpendiepietdrmaritzburg

: 74 ; —— Rivers
cardelson W .
T S Mean Annual Evaporation A-Pan (WR2012)
Richmond L I < 1200mm

I 1200-1300 mm
1300-1400 mm
1400-1500 mm
1500-1600 mm
1600-1700 mm
Harding 1700-1800 mm
; : 1800-2000 mm
i,\ HE‘ Moun’t Avl Py & fitls 2000-2200mm
c,m.bmk“,u?" 3 WSAs for whom UW is BWSP
4‘\,,,{ sy ‘QEL'"

Creighton

¥

] umxvmkhuln
[Matatiele

SV
Port Shépstone
Slweni~

Hibbefdene

1 WSAs for whom UW is not a BWSP

Mthonjaneni
N}undln

Legend

— Rivers
Mean Annual Evaporation S-Pan (WR90)
B <1200 mm
0 1200-1300 mm
1300-1400 mm
1400-1500 mm
1500-1600 mm
[ WSAs for whom UW is BWSP
[ WSAs for whom UW is not a BWSP

%

Nlabanknlu

Doy
Flngsla'f

Mean Annual Temperature

i N N:)mnmu
Y Asannhauserl, -

8 ~~Dundee .
9 X Nquthu

Wasbank 4 8 Slundil §
r

Mthonjaneni

Ladysmith
() Hkandia

Legend

\‘ Dams Supplying UW Operated WTPs
Rivers
Mean Annual Temperature (BEEH 2001)
Il 2 - 8 degrees Celcius
Il 8- 10 degrees Celcius
Bl 10 - 12 degrees Celcius
[0 12 - 14 degrees Celcius
14 - 16 degrees Celcius
16 - 18 degrees Celcius

,hur g
down

B

Durb

Harding "%-\r Hibberdene
: W

5 5
Mean Annual Runoff e
" J ¢ Maputa
AN ‘{
) X
!nzml
)\ S
ukre:h(
Vrvheld
Noncoml
‘ o Hluhluwe
\ Hlal 'lsl
Nquthu g i
Ulundl
Ftubatuba
1 yiktthonjaneni KwaMbnambi
A Empangenld
Richards Ba
/N_ Eshowey, Y
7 7
b/
’ /g
humulo’Mandini
KwabDul za
/4
N/
//
Legend
7 @ Dams Supplying UW Operated WTPs
— Rivers
Mean Annual Runoff (WR2012)
i ez o 0.0 - 50.0 mm
E" atatiete { 7, 50.1 -100.0 mm
%, Hibbefdene 100.1 - 200.0 mm

y

\ 18 - 20 degrees Celcius o “?,,\"L kil =7 200.1 - 500.0 mm
\ / . a B % : dpst
\\L\ [Rortshepstone [ 20 - 22 degress Celcius \\\ ‘"‘w‘ Mount AVIft Sl petone [ 500.1 - 600.0 mm
" % izana .
B [ WSAs for whom UW is BWSP s ?m..,...k..... [ WSAs for whom UW is BWSP
. 3 o5 8 part 1 WSAs for whom UW is not a BWSP . X, e H; P 1 WSAs for whom UW is not a BWSP

Figure 2.16 Climatic variables (BEEH 2011; KZN DoT 2021; MDB 2018; Umgeni Water 2022; WR2012).
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Figure 2.17

Water resource regions (MDB 2018; Umgeni Water 2022; WR2012).




The groundwater regions (commonly referred to as the Vegter regions) based on lithology and
climatology are shown in Figure 2.18. It is shown that there are three regions in Umgeni Water’s
operational area:

KwaZulu-Natal Coastal Foreland where “the fractured aquifers are formed by predominantly
arenaceous rocks consisting of sandstone and diamictite that is Dwyka tillite, which forms very
productive aquifers in KZN. The intergranular and fractured aquifers are formed by meta-
arenaceous and acid/intermediate intrusive rocks” (DWA 2008: 18).

Transkeian Coastal Foreland and Middleveld where DWS states that the “aquifer types
occurring in this region are mapped as low to medium potential and the geology consists of
mostly arenaceous rocks” (DWA 2008: 20).

Northwestern Middleveld where “the 1 : 500 000 scale hydrogeological map indicate the
aquifer type as intergranular and fractured with an extremely low to medium development
potential. The underlying geology is mostly arenaceous rock of the Ecca Formation” (DWA
2008: 16).
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Groundwater regions (MDB 2018; Umgeni Water 2022; WR2012).




Ezemvelo KZN Wildlife (EKZNW) explains that the:

“KZN Biodiversity Plan (KZN BP) provides a spatial representation of land and coastal

marine area required to ensure the persistence and conservation of biodiversity within

KZN, reflected as Critical Biodiversity Areas (CBA) and Ecological Support Areas (ESA)” .
(EKZNW 2016: 23)

The definitions and categories of the CBAs and ESAs are defined in Table 2.3. The distribution of

these areas in relation to Umgeni Water’s existing and recommended infrastructure (Volumes 2 -
10) and the KZN WTPs is shown in Figure 2.19.

Table 2.3  Definitions of key KZN Biodiversity Plan terms (EKZNW 2016: 25).

KZN Biodiversity Plan Area Purpose of this Area

Critical Biodiversity Areas: Irreplaceable “Areas considered critical for meeting biodiversity targets and thresholds,
and which are required to ensure the persistence of viable populations of
species and the functionality of ecosystems”.

Critical Biodiversity Areas: Optimal “Areas that represent an optimised solution to meet the required
biodiversity conservation targets while avoiding high cost areas as much as
possible (Category driven primarily by process, but is informed by expert
input)”.

Ecological Support Areas “Functional but not necessarily entirely natural terrestrial or aquatic areas
that are required to ensure the persistence and maintenance of biodiversity
patterns and ecological processes within the Critical Biodiversity Areas. The
area also contributes significantly to the maintenance of Ecosystem
Services”.

Ecological Support Areas: Species Specific ~ “Terrestrial modified areas that provide a critical support function to a
threatened or protected species, for example agricultural land or dams
associated with nesting/roosting sites”.

It is shown in Figure 2.19 that some of Umgeni Water’s existing infrastructure and recommended
infrastructure are located within CBAs and ESAs. Similarly, it is shown in Figure 2.20 that some of
Umgeni Water’s existing infrastructure and recommended infrastructure are located on high-value
agricultural land i.e. land the KZN Department of Agriculture and Rural Development (DARD) have
identified as “Category A: Irreplaceable” and “Category B: Threatened”.

KZN DARD undertook a study in 2012 categorising all agricultural land within KZN. This study

(Figure 2.20) is important for food security as it shows the most high-value agricultural land as well
as those areas in which the land has been completely transformed. It is shown in Figure 2.20 that
most of the transformed land is within Msunduzi WSA and eThekwini WSA. It is also shown that the
most high-value agricultural land i.e. the agricultural land that is “Category A — Irreplaceable” is
predominantly located in uMgungundlovu WSA with large areas in Harry Gwala WSA, along the
“shadow corridor” in iLembe WSA and along the Drakensberg in uThukela WSA.

Conventionally, the provision of bulk infrastructure acts as a catalyst in transforming land into
“urban” areas. This means that when Umgeni Water receives requests for the provision of bulk
potable water in areas that are categorised as CBAs and ESAs in terms of biodiversity value or
“Irreplaceable” in terms of agricultural value, Umgeni Water will need to work in close consultation
with the EKZNW and/or KZN DARD to determine the most appropriate form of infrastructure
provision.
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Figure 2.19 KZN Biodiversity Plan Critical Biodiversity Areas and Ecological Supports Areas (EKZNW 2021; MDB 2018; Umgeni Water 2022).
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Figure 2.20 Agricultural land categories (KZN DARD 2015; MDB 2018; Umgeni Water 2022).




The land use occurring on traditional areas (DRDLR 2012) is illustrated in Figure 2.21. A comparison
of Figure 2.20 and Figure 2.21 shows that there are pockets of high-value agricultural land within
traditional areas. There is a common perception that all traditional areas require a complete
network in service provision. However, Figure 2.21 shows that the predominant land use within
traditional areas is agriculture. Therefore, the assumption that a network is required for service
provision may unintentionally compromise food security.

Legend
Land Use on Traditional Areas (2010)

[ settlements

Homestead Gardens
[ Agricultural Small Holders
[ Agricultural Medium Holders
I crazing
- Plantations

- Conservation/ Natural Lands

I Bad Lands

Figure 2.21 2010 land use on traditional areas (DRDLR 2012).
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2.3 Existing Development Status

The Gross Domestic Product by Region (GDP-R) for the KZN WSAs for the period 2001 — 2020 is
shown in Figure 2.22 and the percentage contributions of municipal GDP-R to the total
KwaZulu-Natal GDP-R for 2020 is illustrated in Figure 2.23.

GDP by WSA Contribution (Constant 2010 Prices (R1 000))
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Figure 2.22 GDP by WSA Contribution for the period 2001 — 2020 (KZN Treasury after
Global Insight 2021; 2016 municipal boundaries).
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Figure 2.23 Percentage contribution of municipal GDP to KZN GDP (2020) (KZN Treasury after Global Insight 2021).




The categorisation of municipalities and settlements assists in planning for the appropriate level of
service provision. Schmidt and Du Plessis state that the primary variables used in the classification of
settlement typology are administration; morphology; demographics and function (2013: 13).

The Municipal Infrastructure Investment Framework (MIIF) categorisation (Municipal Demarcation
Board 2012) was developed in 2009 using administration as the predominant variable (the criteria
included municipal category type; budget size; number of people; size of settlements etc.). Based on
the 2009 State of Local Government Report (CoGTA 2009a) and using the 2011 municipal
boundaries, this categorisation is still used in some planning reports e.g. the 2018 KZN Citizen
Satisfaction Survey: Analytical Report. The MIIF categorisation has been used by the National
Treasury, Municipal Demarcation Board (MDB) and Statistics South Africa (Stats SA). Research
undertaken to date has not identified if this categorisation has been updated.

The MIIF categorisation for KZN is illustrated in Figure 2.24. A comparison between Figure 2.23 and
Figure 2.24 shows that Umgeni Water’s existing infrastructure is predominantly located in the higher
performing municipalities.

I A - Metros. Large urban F with populati over 1 million and accounting for 56% of all municipal expenditure in the country.

Il B1 - Local Municipalities with large budgets and containing secondary cities.

B2 - Local Municipalities with a large town as a core.

"] B3 - Local Municipalities with small towns, with relatively small population and significant proportion of urban population but with no large town as a core.
[ B4 - Local Municipalities which are mainly rural with communal tenure and with, at most, one or two small towns in their area.

[ c2 - District Municipalities which are water service authorities

Figure 2.24 Municipal Infrastructure Investment Framework categorisation of
municipalities (CoGTA 2009; MDB 2016; Stats SA 2018).
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The “Functional Settlement Typology” was “originally developed by the Council for Scientific and
Industrial Research (CSIR) as part of the National Spatial Trends Overview project (2008 — 2009)
commissioned by the South African Cities Network, The Presidency and the former DPLG to inform
Cabinet discussions on urban development policy aspects and the process of developing a National
Urban Development Framework” (CSIR 2015: 2). This settlement typology is commonly referred to
as the “CSIR/SACN South African Settlement Typology”® and was updated in 2015 with the objective
of “supporting the identification, description and understanding of:

e Nodes, settlement and land use patterns;

e Sparsely populated areas of South Africa, in terms of key land; and

e Municipality-wide settlement patterns.”

(CSIR 2015: 3)

The definitions used in this typology are shown in Table 2.4 and the typology classification is
illustrated in Figure 2.25.

Table 2.4 CSIR/SACN Settlement Typology functional settlement type (CSIR
2015:6-8).
CSIR/SACN
Settlement Definition Example
Typology Type
City Region Population > 1 million eThekwini City Region

City

Regional Centre 1

Regional Centre 2

Regional Centre 3

Service Town

Local or Niche Town

High Density Rural

Rest of South Africa

Government and Economic Services Index > 7

Population 500 000 — 1 million

Government and Economic Services Index 2 - 5

Population 300 000 — 500 000

Government and Economic Services Index 1 -2

High population numbers and high economic activity

Population 100 000 — 300 000

Government and Economic Services Index > 0.3

High population numbers in densely settlement areas

Population 40 000 — 100 000

Government and Economic Services Index > 0.25

Low population numbers playing a key role in sparsely populated
areas

Population mostly > 20 000

Significant role in hinterland (Service Index 0.065 — 0.25)

Population size varies widely

Service role in immediate surroundings (Service Index 0.001 — 0.065)
Rural nodes in high density settlement areas — meso zones with > 100
people/km2 OR more than 10 people/km? PLUS economic activity in
service sector — identified as areas within high density settlement
areas, with highest levels of access to household income.

These areas typically have very little economic activity, no
consolidated town centre/nodes, and a spread out morphological
structure.

Less densely populated areas, sparsely populated areas, mountainous
areas, national parks.

Pietermaritzburg
This type is not found
within Umgeni Water’s

area of operation
KwaDukuza

This type is not found
within Umgeni Water’s
area of operation
Mandini

Mooi River

Ozwathini

6 See http://stepsa.org/pdf/profiler/201508 South%20African%20Settlement%20Typology Technical Report.pdf

for the CSIR/SACN South African Settlement Typology technical report.
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Figure 2.25

CSIR/SACN Settlement Typology (CSIR and SACN 2016; KZN DoT 2021; MDB 2018; Umgeni Water 2021; WR2012).




It is noted in Figure 2.25 that Umgeni Water’s infrastructure is predominantly located in those
settlements categorised as city region; city; regional centre; local or niche town; high density rural
and dense rural i.e. the infrastructure is located where there is the greatest demand as these areas
have higher numbers of people.

The KZN DRDLR in their 2015 study refined the settlement typology that had been developed in their
2009 study. The 2015 DRDLR settlement typology (Figure 2.26) is useful as the differentiation
includes the function of the settlement and this therefore assists in bulk infrastructure planning as
the type of demands per settlement function can be estimated in the demand projections.
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Figure 2.26 The 2015 DRDLR Settlement Typology structure hierarchy (Kahn in DRDLR
2015: 40).

It is shown in Figure 2.27 that Umgeni Water’s infrastructure is predominated located in those
settlements categorised as “urban” and “recreational” in the 2015 DRDLR Settlement Typology with
the Maphumulo System (Section 12) the only system that is predominated located in settlements
classified as “rural”. The Mhlabatshane System (Section 11) supplies settlements that were not
identified by the 2015 DRDLR Settlement typology methodology i.e. these settlements are less than
the thresholds used.
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Figure 2.27

DRDLR 2015 Settlement Typology (DRDLR 2015; KZN DoT 2021; MDB 2018; Umgeni Water 2021; WR2012).




2.4 Basic Needs

The KZN Provincial Growth and Development Strategy (PGDS) determined the areas of social need
using population density, dependency ratio and the provincial index of multiple deprivation (KZN
Planning Commission 2011; 2016). This is shown in Figure 2.28. The comparison of this figure with
Figure 2.7, Figure 2.10 and Figure 2.28 shows that those with the highest social need are residing in
the “shadow corridor”. A comparison with Figure 2.24 further shows that these municipalities are
classified as “B3”; and “B4” and the comparison with Figure 2.25 identifies that these areas are
predominantly classified as “high density rural”; “dense rural”; and “sparse rural” in the CSIR/SACN

Typology.

Stats SA have improved the provincial index of multiple deprivation by adapting the global
Multidimensional Poverty Index (MPI) which “complements traditional income/expenditure-based
poverty measures by capturing the severe deprivations that each person or household faces with
respect to education, health and living standards” (Stats SA 2014b: 3 after OPHI 2014).

The 2011 SAMPI score per ward is shown in Figure 2.29. It is illustrated in Figure 2.29 that the areas
in which Umgeni Water operated infrastructure is located have relatively low SAMPI scores (shown
in shades of green) except for the Tugela Estates WTP in the uThukela WSA, which located in an area
with a high SAMPI score (shown in red). Therefore, it may be deduced that the areas with high
SAMPI scores (those shown in shades of green) have reasonable access to “piped water in dwelling
or on stand” and a “flush toilet”.

A comparison of Figure 2.29 with Figure 2.23 shows that those areas which have relatively low
SAMPI scores make a larger percentage contribution to the KZN GDP. Therefore, the provision of
bulk water infrastructure in those areas with relatively high SAMPI scores will require additional
public sector funding or cross-subsidisation from those areas with high GDP and relatively low
reliance on government grants as a source of income (Figure 2.29 in UW IMP 2019). The information
could also be inferred that areas with good access to water have the higher contribution to GDP.
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Figure 2.29

2011 SAMPI score per ward (Stats SA 2014).




The contribution of the weighted indicators to SAMPI 2011 in KwaZulu-Natal is shown in Figure 2.30.

It is shown that sanitation is the third largest contributor at 8% and water and heating the fourth
largest contributor at 7%.

Child Mortality Years of
2%

Schooling
15%

School
Attendance
3%
Lighting
6%

Unemployment
35%

Heating
7%

Cooking
6%

Assets
5%

Dwelling  sanitation Water
6% 8% 7%

Figure 2.30 Contribution of weighted indicators to SAMPI 2011 in KwaZulu-Natal
(Stats SA 2014h: 32).

The KZN government has been implementing a number of programmes and projects to address the
components of poverty as discussed above. In 2018, the KZN Office of the Premier and Statistics SA
implemented the second iteration of the KZN Citizen Satisfaction Survey (KZN CSS 2018). The aim of
this survey is to “understand how KZN citizens rated services provided by their provincial and local
governments to assess service delivery performance, inform improved service delivery plans, and to
provide a platform for government to engage more directly with its constituent” (Statistics SA 2018:
8). This survey was undertaken from April to May 2018 and the results released in August 2018. The
overall ranking of water and sanitation services in KZN is shown in Table 2.5; the level of satisfaction
with the provision of water and sanitation services in Table 2.6; and if service delivery complaints
were made with reference to water and sanitation services in Table 2.7. The KZN CSS 2018 further
identified the perceived prioritisation of the municipal services (Table 2.8).
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Table 2.5 The top six very important municipal services in KZN as identified by the
KZN CSS 2018 (Stats SA 2018: 3).

Top six very important municipal services Not important Important Very important
Water services 1.1% 25.8% 73.2%
Electricity services 0.8% 27.6% 71.6%
Municipal clinic services 1.5% 30.6% 68.0%
Affordable housing 1.6% 32.3% 66.1%
Sanitation services 1.9% 33.0% 65.1%
Road maintenance 1.6% 33.6% 64.8%

Table 2.6  Level of satisfaction with KZN local municipal performance on the top five

very important services (Stats SA 2018: 3).

Level of satisfaction with local municipal Outright Somewhat Outright satisfied
performance on top five very important dissatisfied satisfied
services
Water services 25.5% 24.7% 49.8%
Electricity services 19.7% 27.7% 52.6%
Municipal clinic services 15.0% 27.0% 58.1%
Affordable housing 48.6% 21.4% 30.0%
Sanitation services 38.3% 19.3% 42.4%

Table 2.7  Service delivery complaints on the top five very important services (Stats

SA 2018: 3).
Whether (or not) service delivery complaints were made Yes No
Water services 40.8% 59.2%
Electricity services 29.1% 70.9%
Refuse disposal 19.1% 80.9%
Housing 34.0% 66.0%
Sanitation services 23.9% 76.1%

=

44

'




Table 2.8

Top five municipal services perceived as important by MIIF category in
the KZN CSS 2018 (Stats SA 2018: 82).

MIIF Category A

MIIF Category MIIF Category B2

Bl

MIIF Category
B3

MIIF Category
B4

Highest
Proportion
2nd Highest
Proportion
3rd Highest
Proportion
4th Highest
Proportion
5th Highest
Proportion

Water Services

Electrical Services

Municipal Clinic
Services
Road
Maintenance
Sanitation
Services

Water Services

Electrical
Services
Municipal Clinic
Services
Sanitation
Services
Affordable
Housing

Water Services

Electrical
Services
Municipal Clinic
Services
Affordable
Housing
Sanitation
Services

Water Services

Electrical
Services
Affordable

Housing

Municipal Clinic
Services

Road
Maintenance

Water Services

Electrical

Services

Municipal Clinic
Services

Affordable
Housing
Road
Maintenance

It is shown in Figure 2.31 that the KZN CSS 2018 identified that:

“... approximately half of KZN citizens (49.8%) were outright satisfied with the quality of
their main source of drinking water. This is also true across all MIIF categories. MIIF
categories B2 and Bl had the highest proportion of citizens (59.0% and 58.6%,
respectively) who were outright satisfied with the quality of their main source of
drinking water. MIIF categories B3 and B4 had the largest proportion of citizens who
were outright dissatisfied.”

(Stats SA 2018: 82)

Municipalities

KwaZulu-Natal

MIIF Category A
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Figure 2.31 Percent distribution of persons aged 15 years and older by MIIF category
and level of satisfaction with the quality of their main source of water as
identified in the KZN CSS 2018 (Stats SA 2018: 83).
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The KZN CSS 2018 results identified that:

“As seen in the previous analysis (Table 2.8), citizens of KZN perceived sanitation
services as one of the most important services. It is evident from Figure 2.32 that
regardless of MIIF category, less than 5% of citizens reported being very satisfied with
the sanitation services used by their households. In terms of satisfaction, 42.4% of
citizens were outright satisfied with the overall quality of sanitation services used by
their households. Moreover, 19.3% were somewhat satisfied and 38.3% were outright
dissatisfied with the overall quality of sanitation services used by their households. Over
40% of citizens were outright satisfied with the overall quality of sanitation services
used by their households in MIIF categories A, B1 and B2 with 44.9%, 44.2%, and 52.7%,
respectively.”
(Stats SA 2018: 91)

KwaZulu-Natal 25.0 19.3

|
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17.9 17.6
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S
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MIIF Category B4

1}

Figure 2.32 Percent distribution of persons aged 15 years and older by MIIF category
and level of satisfaction with the overall quality of sanitation services
used by their households as identified by the KZN CSS 2018 (Stats SA
2018: 91).

The Community Survey results showing the number of people with the main source of water for
drinking per WSA is shown in Figure 2.33. The number of people with the main source of water for
drinking per WSA in Umgeni Water’s operational area is listed in Table 2.9.
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Table 2.9

Community Survey 2016 number of people with main source of water for
drinking per WSA (Stats SA 2017).

Main Source of eThekwini Msunduzi uMgungundlovu iLembe Ugu Harry Gwala uThukela KCDM
Water
Piped (tap) water 2205 755 267 470 108 140 118 349 125739 45 814 120 240 46 415
inside the
dwelling/house
Piped (tap) water 992 591 361535 129 268 145 753 95 485 105 593 227213 212062
inside yard
Piped water on 283 625 23894 63 654 171 811 286 129 126 563 94 457 88225
community stand
Borehole in the yard 9 880 723 3700 2796 2 705 7 689 8024 3490
Rain-water tank in 4278 858 4128 12 630 8940 13011 4652 8786
yard
Neighbours tap 63 646 10 208 8131 8280 3192 3418 10 162 9204
Public/communal 85 045 7 205 26 490 23180 134 285 38 591 54 570 43 926
tap
Water- 29 603 4544 23 493 49 406 22 306 10771 42 996 56 302
carrier/tanker
Borehole outside 8263 401 4 405 3097 8024 22 300 67 233 16 515
the yard
Flowing 9413 970 37701 110 867 63 772 125157 45 009 67 384
water/stream/river
Well 0 123 79 345 500 776 5967 228
Spring 227 48 4825 7 598 690 9940 24 032 6 496
Other 9903 1062 2811 3500 1568 1242 2032 1636
Total 3702231 679 039 416 825 657 612 753 336 510 865 706 588 560670

The distance people travel on average to their main source of water for drinking per WSA is

illustrated in Figure 2.34. The main supplier of drinking water per WSA is shown in Figure 2.35.

The main type of toilet facility per WSA is presented in Figure 2.36.

eThekwini Municipality is the predominant contributor of people to Umgeni Water’s operated area
at 55% (Figure 2.11) and has the largest number of people with access to piped water inside their
dwellings (Figure 2.33) as well as with a flush toilet connected to a public sewerage system

(Figure 2.36).

A comparison of Table 2.9, Figure 2.33, Figure 2.34, Figure 2.35 and Figure 2.36 with Figure 2.37 and
Figure 2.38 show that the data categories currently collected are not aligned with those of the
National Norms and Standards for Domestic Water and Sanitation Services (Government Gazette No.
41100 No. 982, 8 September 2017). It is anticipated that this mis-alignment may be addressed in the

next Census’.

7 Was scheduled for 2021 but may occur in 2022 due to the Covid-19 pandemic.
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Figure 2.33 Community Survey 2016 number of people with main source of water for
drinking per WSA (Stats SA 2017; KZN Treasury after Global Insight 2021).
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Figure 2.34 Community Survey 2016 number of people per distance travelled to main
source of water for drinking per WSA (Stats SA 2017; KZN Treasury after

Global Insight 2021).
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Figure 2.35 Community Survey 2016 number of people per main supplier of drinking

water per WSA (Stats SA 2017; KZN Treasury after Global Insight 2021).
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Community Survey 2016 number of people per main type of toilet facility
per WSA (Stats SA 2017; KZN Treasury after Global Insight 2021).
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Figure 2.37 Norms and standards for water supply services (DWS 2017: 14). Figure 2.38 Norms and standards for sanitation services (DWS 2017: 32).
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KZN CoGTA undertook an “Access to Water” study in 2020 to determine household access to water
via infrastructure. The results of this study are summarised in Table 2.10.

Table 2.10 Summary of Results of the KZN CoGTA “Access to Water” Study (2020: vi).

Percentage Household Water Access

District Municipality Infrastructure Water Access No Water Access No Access to Reliable
Functional Dysfunctional (No Infrastructure) Water Supply

(KZN CoGTA 2020 Study) (UAP Ph3 2020 Study)
Amajuba 81.4% 6.8% 11.8% 31%
Harry Gwala 75.0% 9.0% 16.0% 44%
iLembe 33.7% 35.4% 29.5% 19%
King Cetshwayo 72.7% 3.6% 23.7% 32%
uMgungundlovu 78.8% 10.6% 10.6% 20%
uMkhanyakude 41.3% 40.5% 18.8% 60%
uMzinyathi 60.6% 2.4% 28.1% 49%
uThukela 90.2% 2.9% 6.9% 17%
Zululand 81.9% 5.5% 10.7% 23%
Ugu 82.1% 0.0% 17.9% 37%
eThekwini 100.0% 0.0% 0.0% 0.0%
Total 78.3% 6.3% 15.4% 30.2%

2.5 Development Plans

The KZN Planning Commission summarises the alignment of the key strategic plans occurring at the
different spheres in Figure 2.39.
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Figure 2.39 Alignment between key strategic plans occurring at the different spheres
(KZN Planning Commission 2018a: 5).

At the local scale, the “Metro Growth and Development Plan (GDP)/District Growth and
Development Plan (DGDP)” shown in Figure 2.39 has been replaced by what is referred to as the
“One Plan”, a product of the “District Development Model” (DDM). National CoGTA explains the
District Development Model as follows:

“The District Development Model was initiated by President Cyril Ramaphosa in his Budget
Speech in 2019. Subsequently, the District Development Model was discussed and adopted by
Cabinet, the 2019 Presidential Coordinating Council (PCC), the March 2020 extended PCC and
various MINMECs. The President in the 2019 Presidency Budget Speech (2019) identified the
“pattern of operating in silos” as a challenge which led to “to lack of coherence in planning and
implementation and has made monitoring and oversight of government’s programme difficult”.
The consequence has been non-optimal delivery of services and diminished impact on the triple
challenges of poverty, inequality and employment... The Model consists of a process by which
joint and collaborative planning is undertaken at local, district and metropolitan by all three
spheres of governance resulting in a single strategically focussed One Plan for each of the 44
districts and 8 metropolitan geographic spaces in the country, wherein the district is seen as the
‘landing strip’.”

(CoGTA 2021: website)

Identified as an “operational model” (CoGTA 2021; IUDF 2020), the DDM is summarised in
Figure 2.40 and the implementation framework for the DDM shown in Figure 2.41. eThekwini
Municipality is one of the three pilots (Phase 2 in Figure 2.41). Thekwini Municipality’s One Plan is
awaiting adoption by national DCoG and will be discussed in the next review of the IMP.
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All-of-government approach

that seeks to reorganize state
accountability & coherence to
better address poverty,
inequality and unemployment.
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cooperative governance

through a more cohesive system
of programmatic planning,
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bolster developmental impact.

Anchored on development
of the “One Plan”
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strategic framework to guide
investment & delivery in the 52
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district/metro spaces to unlock
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Figure 2.40 District Development Model (DDM) overview (DBSA and CoGTA 2020:

website).

District Development Model (DDM) Strategic Implementation Framework

Problem Statement
Poor service delivery and development impact caused by:
lack of coherent planning, budgeting & implementation; weak
inter-sphere collaboration; deficient strategic focus of plans;
existing IGR mechanisms not optimally utilised; and no real
joint planning by government depariments & entities.

people and government; deliver integrated services and M&E;

Outcomes
Sustainable development resulting in poverty
reduction, increased employment & improved
equality; Inclusive & gender-mainstreamed
budgets based on people/ community needs.

Objectives
Solve herizontal & vertical silos; narrow distance between

maximising impact and aligning resources; facilitate inclusive
economic development; infuse long-term strategic planning.
Build state capacity and strengthen system of LG

I
Establishment\<

Objectives:
To develop and obtain approval for
the DDM coneept document

Outputs:

Piloting
Objectives:

+ One Plan development

Key indicators:
+ 3 pilots launched by Nov. 201

National and provincial DDM
inter-governmental coordinating
structures established.

CoGTA national and provincial
DDMteams established
Political champions appeinted

* One Plan process guidelines

CoGTA  intemal  DDM
leted by March 2021

/)

Enablers (tools, frameworks & systems):
DDM Information Management System; Stakeholder Management
& Communications; Risk Management; etc.

To launch the three pilots and establish the requisite
technical capacity for the DDMimplementation

Delivery packages/work streams: Delivery packages/work streams: .
~ Concept note developed « Launch of tree pilts + Budget reprioritisation and spatiaiisation. Delivery packages/work streams:
* Broad Intergovernmental & . i of Agent (DBSA) *  One Plan development & implemenation * One Plan implementation & monitoring
. E”Sff sector e heid. | Development of 52 disticymetro profiles + Intergovernmental (IGR) coordination & structures * IGR coordination & structures
o Cf’”"el" approved by + Establistment of DDMhubs in pilots »  Local Govemnment Recovery & Stabilisaticn. « Local Govemment Stabilisation.
inet.

+ DBSAappointed by March 2020
* 52 profiles developed & published by Aug. 2020

* 3 DDMhubs launched by Oct. 2020
* One Plan prototypes developed by March 2021
+ DDMIMS One Plan module launched by March 2021

Sustainability \

Objectives:

To improve quality of life and transform

I ies and further enhance the
institutional and financial sustainability of LG,

I
\'6 Institutionalisation

Objectives:
Toirmprove Integrated long-term planning, budgeting &
i tion and the inability of local

y indicators: All 52 Spaces;
Inclusive repasitioned economies

Spatial transformation and environmental
sustainability

*  Sustainable Infrastructure Development
Reliable service provisioning

«  Empowered citizens and good govemance
Functiening hubs and IGR coordinating
structures by 1 April 2025

LG system supported & effectively performing
mandated functions

Key indicators:

+ IMS fully developed by Sept. 2021

+ IGR structures strengthened & aligned to DDM

approach by March 2021

IGRF Act regulations promulgated by April 2021.

52 Cne Plans developed & adopted by March 2022

Identified DDM hubs established by March 2022

LG suppart & shared services (powers & functions
reviewed) implemented by March 2023

Kawlget reprioritisation and spatialisation principles

infused across govt by March 2025

Ke

9

issued by Sept. 2020

institutional ~ realignment /,

Critical Success Factors:
CoGTA internal DDM realignment & focus; Whole of government buy-in; Leadership & guidance; Spatial budgeting; Opportunities for
reflection, key shifts & bold ideas; Credible data & evidence-based planning; Process management & joint planning facilitation; etc.

Figure 2.41 District Development Model (DDM) implementation framework (DBSA

and CoGTA 2020:

website).
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At the global scale, the 17 Sustainable Development Goals (SDGs) of the 2030 Agenda for Sustainable
Development (adopted by the 193 Member States of the United Nations in September 2015) became
officially operational on 1 January 2016 (United Nations 2016: website). The global indicator
framework for the SDGs was agreed upon at the 48th session of the United Nations Statistical
Commission in March 2017 (United Nations Statistical Commission 2017: i). The targets and
indicators for Goal 6 Ensure availability and sustainable management of water and sanitation for all

is listed in Table 2.11.

Table 2.11 Targets and indicators for SDG Goal 6 Ensure Availability and Sustainable
Management of Water and Sanitation for All (United Nations Statistical
Commission 2017: 9/26 — 10/26).

Targets

Indicators

6.1 By 2030, achieve universal and equitable access to safe
and affordable drinking water for all.

6.1.1 Proportion of population using safely managed
drinking water services.

6.2 By 2030, achieve access to adequate and equitable
sanitation and hygiene for all and end open defecation,
paying special attention to the needs of women and girls
and those in vulnerable situations.

6.2.1 Proportion of population using safely managed
sanitation services, including a hand-washing facility with
soap and water.

6.3 By 2030, improve water quality by reducing pollution,
eliminating dumping and minimising release of hazardous
chemicals and materials, halving the proportion of
untreated wastewater and substantially increasing
recycling and safe reuse globally.

6.3.1 Proportion of wastewater safely treated.

6.3.2 Proportion of bodies of water with good ambient
water quality.

6.4 By 2030, substantially increase water use efficiency
across all sectors and ensure sustainable withdrawals and
supply of freshwater to address water scarcity and
substantially reduce the number of people suffering from
water scarcity.

6.4.1 Change in water use efficiency over time.

6.4.2 Level of water: freshwater withdrawal
proportion of available freshwater resources.

as a

6.5 By 2030, implement integrated water resources
management at all levels, including through transboundary
cooperation as appropriate.

6.5.1 Degree of integrated water resources management
implementation (0 — 100).

6.5.2 Proportion of transboundary basin area with an
operational arrangement for water cooperation.

6.6 By 2020, protect and restore water-related ecosystems,
including mountains, forests, wetlands, rivers, aquifers and
lakes.

6.6.1 Change in the extent of water-related ecosystems
over time.

6.a By 2030, expand international cooperation and
capacity-building support to development countries in
water- and sanitation-related activities and programmes,
including water harvesting, desalination, water efficiency,
wastewater treatment, recycling and reuse technologies.

6.a.1 Amount of water- and sanitation-related official
development assistance that is part of a government-
coordinated spending plan.

6.b Support and strengthen the participation of local
communities in improving water and sanitation
management.

6.b.1 Proportion of local administrative units with
established and operational policies and procedures for
participation of local communities in water and sanitation
management.

Put forward as “an extension of the 2030 Agenda for Sustainable Development” (UN Habitat 2016:
website), the New Urban Agenda, the “framework that lays out how cities should be planned and
managed to best promote sustainable urbanisation” was adopted at Habitat Ill, the United Nations
Conference on Housing and Sustainable Development in October 2016 in Quito, Ecuador (UN Habitat
2016: website). The New Urban Agenda is unique as it has four items out of 175 items that are
specific to water i.e. in contrast to the convention of water issues being included with the natural
environment or with all basic services:

“72. We commit to long-term urban and territorial planning processes and spatial
development practices that incorporate integrated water resources planning and
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management, considering the urban-rural continuum at the local and territorial scales,
and including the participating of relevant stakeholders and communities.

73. We commit to promote conservation and sustainable use of water by rehabilitating
water resources within the urban, peri-urban, and rural areas, reducing and treating
waste water, minimising water losses, promoting water reuse, and increasing water
storage, retention, and recharge, taking into consideration the water cycle.

119. We will promote adequate investments in protective, accessible, and sustainable
infrastructure and service provision systems for water, sanitation, and hygiene, sewage,
solid waste management, urban drainage, reduction of air pollution, and storm water
management, in order to improve safety against water-related disasters, health, and
ensure universal and equitable access to safe and affordable drinking water for all; as
well as access to adequate and equitable sanitation and hygiene for all; and end open
defecation, with special attention to the needs and safety of women and girls and those
in vulnerable situations, We will seek to ensure that this infrastructure is climate
resilient and forms part of integrated urban and territorial development plans, including
housing and mobility, among others, and is implemented in a participatory manner,
considering innovative, resource efficient, accessible, context specific, and culturally
sensitive sustainable solutions.

120. We will work to equip public water and sanitation utilities with the capacity to
implement sustainable water management systems, including sustainable maintenance
of urban infrastructure services, through capacity development with the goal of
progressively eliminating inequalities, and promoting both the universal and equitable
access to safe and affordable drinking water for all, and adequate and equitable
sanitation and hygiene for all.”

(UN Habitat 2016: 10; 16)

The water sector falls within two priority areas in the African Union (AU) Agenda 2063:

e The “Priority Area Water Security” under the “Environmentally sustainable and climate
resilient economies and communities” Goal which falls under the “A prosperous Africa, based
on inclusive growth and sustainable development” Aspiration (African Union 2015: 94 — 95);
and

e The “Priority Area Modern, affordable and liveable habits and quality basic services” which
falls under the “A high standard of living, quality of life and wellbeing for all citizens” Goal
which falls under the same Aspiration as above (AU 2015: 94).

At the national sphere, the National Development Plan (adopted in 2011) identified 17 Strategic
Integrated Projects (SIPs) and required the preparation of a National Spatial Development
Framework (NSDF). A draft version of this NSDF was released in September 2018 and once adopted,
will be discussed in the next version of the IMP. The National Infrastructure Plan (2012) elaborates
on the 17 identified SIPs and added an additional SIP, SIP 18 for Water and Sanitation.

In July 2020, the Presidential Infrastructure Coordinating Commission “in terms of Section 8(1)(a)
read with Section 7(1) of the Infrastructure Development Act, as amended, 2014 (Act No. 23 of
2014) designated a further 18 SIPs with Water and Sanitation being assigned to SIP 19” (Figure 2.42).
SIP 19 has 11 sub-projects with “SIP 19c. uMkhomazi Water Project” located in KZN (Government
Gazette No. 43547 No. 812, 24 July 2020).
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The National Water Resources Strategy Second Edition (NWRS2) responds to the National
Development Plan and “outlines the strategy for protecting, using, developing, conserving, managing
and controlling South Africa’s scarce water resources towards achieving the 2030 Vision” (DWS
2013: 1). The NWRS2 therefore responds directly to SIP 18 and SIP 19. The original 18 SIPs and those
which are applicable to KZN are illustrated in Table 2.12. All sub-projects for SIP 19 are listed in
Figure 2.42 and only those applicable to KZN are in Figure 2.42 for SIPs 20 — 36.

Table 2.12 Strategic Integrated Projects applicable to KZN (KZN Planning Commission

2013).

SIP No. Strategic Integrated Project KZN
1 Unlocking the Northern Mineral Belt with Waterberg as a Catalyst
2 Durban - Free State - Gauteng Logistics and Industrial Corridor Yes
3 South Eastern Node and Corridor Development
4 Unlock the Economic Opportunities in the North West Province
5 Saldanha - Northern Cape Development Corridor
6 Integrated Municipal Infrastructure Project Yes
7 Integrated Urban Space and Public Transport Programme Yes
8 Green Economy in Support of the South Africa Economy Yes
9 Electricity Generation to Support Socio-Economic Development Yes
10 Electricity Transmission and Distribution for All Yes
11 Agri-Logistics and Rural Infrastructure Yes
12 Revitalisation of Public Hospitals and other Health Facilities Yes
13 National School Build Programme Yes
14 Higher Education Infrastructure Yes
15 Expanding Access to Communication Technology Yes
16 SKA and Meerkat
17 | Regional Integration for African Co-operation and Development |
18 | Water and Sanitation | Yes

Note: SIPs 2, 6 and 18 influence Umgeni Water’s planning.
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Strategic Integrated Project No. 19: Water and Sanitation

SIP 19: Sub-Projects

a. Vaal River System including Phase 2 of the Lesotho Highlands Water Project: Gauteng

b. Phase 2A of the Mokolo Crocodile River (West) Augmentation Project: Limpopo

¢. uMkhomazi Water Project: KwaZulu-Natal
d. Olifants River Water Resource Development Project - Phase 2: Limpopo

e. Vaal-Gamagara: Northern Cape

f. Mzimvubu Water Project: Eastern Cape

g. Rehabilitation of the Vaalharts-Taung Irrigation Scheme: Northern Cape & North West
h. Groot Letaba River Water Development Project - Nwamitwa Dam: Limpopo
i. Berg River Voélvlei Augmentation Scheme: Western Cape

j. Rustfontein Water Treatment Works: Free State

R. Orange-Riet Canal Increase of Bulk Raw Water Supply: Free State

2. Strategic Integrated Project No.
20: Energy

SIP 20: Sub-Projects
a. Emergency/Risk Mitigation Power
Purchase Procurement Programme
(2000MW): National
b. Small IPP Power Purchase
Procurement Programme (100MW):
National

c. Embedded Generation Investment
Programme (EGIP)-400MW: National

. Strategic Integrated Project No.
25: Rural Bridges "Welisizwe"
Programme

10. Strategic Integrated Project No.
28: PV and Water Savings on
Government Buildings Programme

13. Strategic Integated Project No.
31: Removal of Alien Vegetation and
Innovative Building Materials
Programme

16. Strategic Integrated Project No.
34: Student Accommodation

3. Strategic Integrated Project No.
21: Transport

SIP 21: Sub-Projects

e. N2 Mtunzini Toll Plaza to
Empangeni T-Junction: KwaZulu-
Natal

f. N3 Cato Ridge to Dardanelles:
KwaZulu-Natal

g. N3 Dardenelles to Lynnfield Park:
KwaZulu-Natal

h. N3 Paradise Valley to Mariannhill
Toll Plaza: KwaZulu-Natal

i. N2 Edwin Swales to South of EB
Cloete Interchange: KwaZulu-Natal
j. N3 Ashburton Interchange to
Murray Road: KwaZulu-Natal

k. N3 Mariannhill Toll Plaza to Key
Ridge: KwaZulu-Natal

I. N2 EB Cloete Interchange: KwaZulu
-Natal

fh. Small Harbours Development:
National

8. Strategic Integrated Project No.
26: Rural Roads Upgrade
Programme

11. Strategic Integrated Project No.
29: Comprehensive Urban
Management Programme

14. Strategic Integrated Project No.
32: National Upgrading Support
Programme (NUSP)

17. Strategic Integrated Project No.
35: SA Connect Phase 1B
Programme

4.Strategic Integrated Project No.
22: Digital Infrastructure

SIP 22: Sub-Project

@. National Spatial Infrastructure Hub

5. Strategic Integrated Project No.
23: Agriculture and Agro-Processing

6. Strategic Integrated Project No.
24: Human Settlements

SIP 24: Sub-Projects
a. Greater Cornubia: KwaZulu-Natal

k. Newcastle Hospital Street Social
Housing Project: KwaZulu Natal

9. Strategic Integrated Project No.
27: Upgrading and Repair of
Township Roads in Municipalities
Programme

12. Strategic Integrated Project No.
30: Digitising of Government
Information Programme

15. Strategic Integrated Project No
33: Solar Water Initiatives
Programme

18. Strategic Integrated Project No.
36: Salvokop Precinct

Figure 2.42 SIPs 19 — 36 designated in July 2020 (Government Gazette No. 43547 No.
812, 24 July 2020).
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The study for the KZN portion of SIP 2 was completed in 2016. Called the “N3 Strategic Corridor
Development Plan 2016”, the study area is illustrated in Figure 2.43. The regions identified by this
study occurring in Umgeni Water’s area is summarised in Figure 2.44.
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Figure 2.43 “N3 Strategic Corridor Development Plan 2016” study area (KZN CoGTA
2016).

== National Roads
SIP 2 KZN Mega Regions
B Region 1 KZN Industrial & Logistics Hub
Il Region 2 KZN Port City
Region 3 KZN Aerotropolis
B Region 4 KZN Autotropolis
Region 5 KZN Agrotropolis
Region & Mooi-Mngeni Agri-Lifestyle City}

Figure 2.44 Location of the SIP 2 KZN Mega Regions in Umgeni Water’s area (KZN
CoGTA 2016; KZN DoT 2017; MDB 2016).

A summary of the regional interventions required for water and sanitation as identified by this study
is shown in Table 2.13. Those regional interventions identified by this study that are direct water
users are summarised in Table 2.14. It is noted that Region 5, the KZN Agrotropolis displays a
polycentric nodal approach and is different from the other regions in that the identified nodes are
not all located along the national roads (Table 2.13). From a bulk water supply planning perspective,
this means that not all the identified nodes in Region 5 may be supplied from one regional bulk WTP
in an economically sustainable manner (see Section 12).
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Table 2.13 Summary of regional interventions required for water and sanitation (KZN CoGTA 2016: 258).

Utilities Sector Utilities Sector
Development — Bulk Development — Bulk
Water Capacity Sanitation Capacity
SIP 2 KZN Region Proposed Land Use Improvements — Water Improvements — Sewer
Demand (Ml/day) Flow (MI/day) (Additional
(Additional Capacity Capacity Required 30
Required 30 Years) Years)

Utilities Sector
Development — Water
Transfer Schemes /
Augmentation Schemes
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Utilities Sector
Development — Bulk

Utilities Sector
Development — Bulk

Utilities Sector

Water Capacity Sanitation Capacity
. Development — Water
SIP 2 KZN Region Proposed Land Use Improvements — Water Improvements — Sewer
.. Transfer Schemes /
Demand (Ml/day) Flow (Ml/day) (Additional .
.- A . . Augmentation Schemes
(Additional Capacity Capacity Required 30
Required 30 Years) Years)
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Table 2.14 Summary of regional interventions that are direct water users (KZN CoGTA 2016: 256).

Tourism Sector

Office and

P AgriParks / Agri-Villages / | Manufacturing Development Warehouse ) Services Sector Integ'rated
SIP 2 KZN Region Sector e e Sector (No. of Hotels up ' a'nd ' Retail Sector Development — Sustainable
Do —— TS Development to 2045) (Short- Distribution Development sq m Human
Stay Sector (additional up Settlements
Accommodation) to 2045)
Region 1 Industrial and Unleashing Mkhambathini - AgriPark 908 ha required 10. 1328 ha 118 738 m2. 107 871 m2. 179 751 units.
Logistics Hub 10 000 ha of (Eston) / Agri-village / by 2045. required by
new Commercial AgriZones 2045.
agricultural potential.
land. Msunduzi — Agri-Village /
Commercial AgriZones
potential.
eThekwini — Commercial
AgriZones (Intensive
farming).
Region 2 Durban Port City | Unleashing Commercial AgriZones 132 ha required 12 193 ha 20 996 m2. 73282 m2. 240 140 units.
600 ha of new (Intensive farming). by 2045. required by
agricultural 2045.
land.
Region 3 Aerotropolis Unleashing AgriPark (DTP/Stanger) / 1323 ha 13 1935 ha 87 260 m2. 64 006 m2. 180 108 units.
16 000 ha of Agri-Village / Commercial required by required by
new AgriZones potential. 2045. 2045.
agricultural
land.
Region 4 Autotropolis Unleashing Agri-Village / Commercial 648 ha required 6 948 ha 214 m2, 3746 m2, 18 119 units.
2 000 ha of AgriZones potential. by 2045. required by
new 2045.
agricultural
land.
Region 5 Agrotropolis Unleashing uMtshezi- Agri-village / 250 ha required 7 366 ha 58 297 m2, 39 859 m2. 56 807 units.
25 000 ha of Commercial AgriZones by 20245. required by
new potential. 2045.
agricultural
land. Okhahlamba- AgriPark
(Bergville) / Agri-Village /
Commercial AgriZones
potential.
Emnambithi/Ladysmith-
Agri-village / Commercial
AgriZones potential.
Region 6 Agri-Tourism and | Unleashing uMngeni — AgriPark 161 ha required 2 236 ha 25926 m2, 21 699 m2, 36 553 units.
Lifestyle City 7 000 ha of (Dargle / Cedara) / Agri- by 2045. required by
new Village / Commercial 2045.
agricultural AgriZones potential.
land. Mpofana — Agri-Village /
Commercial AgriZones
potential.
(o)




In October 2018, DWS released Version 10.1 of the National Water and Sanitation Master Plan
(NW&SMP). Consisting of three volumes, the National Water and Sanitation Master Plan:

e “Sets out a schedule of prioritised actions for the period to 2030 that will create a water and
sanitation sector that can meet national objectives as set out in the National Development
Plan and the Sustainable Development Goals” (Table 2.11).

e “Sets out the roles and responsibilities in government, the private sector and civil society for
the implementation of the plan”.

(DWS 2018: 1-16).
DWS explains the three volumes as follows:

“Volume One of the NW&SMP is the Call to Action, which is divided into two sections,
Water and Sanitation Management, and Enabling Environment, each having six sub-
sections. Each section includes critical actions that, when implemented, will have a
significant impact on addressing the crisis...

Volume Two: Plan to Action provides a more detailed analysis of and rationale for the
key issues identified in the Call to Action.

Volume Three: Schedule of Actions provides a detailed costed implementation plan
covering all the actions required across the sector to achieve the objectives of the plan.”
(DWS 2018: 1-16 —1-17)

The philosophy of the NW&SMP is illustrated in Figure 2.45 and the alignment with other planning
instruments’ timelines in Figure 2.46.

The NW&SMP shows that there is a 63% reliability of water and sanitation services in KZN
(Figure 2.47). Section 4 and Section 19 discuss Umgeni Water’s water demand management
planning and wastewater planning respectively as initiatives contributing towards improving the
reliability of water and sanitation services in KZN.

The NW&SMP further notes that the predominant water quality problems in KZN are agricultural
chemicals, urban/industrial effluent and metals (from mining and waste disposal). Sections 7, 8, 11,
12 and 13 summarise briefly the water quality monitoring at the dams Umgeni Water operates in
the different systems.

Critically, the NW&SMP identifies the “key strategic water source areas i.e. the 10% of South Africa’s
land that delivers 50% of South Africa’s water which must be protected and maintained if water
security is to be achieved” (DWS 2018a: 35). It is shown in Figure 2.49 that some of these key
strategic water source areas are located in Umgeni Water’s area of operation and these are
discussed further in Sections 7, 8 11, 12 and 13. The NW&SMP summarises the inter-basin transfers
in South Africa (Figure 2.50) and shows these water transfers out of the key strategic water source
areas (Figure 2.51). It is shown in Figure 2.51 that the uThukela key strategic water source area,
located within Umgeni Water’s operational area, supplies the Johannesburg economic hub.
Figure 2.50 shows that a portion of this water also supplies the Richard’s Bay area i.e. Umgeni Water
now contributes to the water supply management to the largest economic hub in the country and to
the second largest economic hub in KZN.

62

=
| —


http://www.dwa.gov.za/National%20Water%20and%20Sanitation%20Master%20Plan/DocumentsReports.aspx
http://www.dwa.gov.za/National%20Water%20and%20Sanitation%20Master%20Plan/DocumentsReports.aspx

Without improved
revenue generation
from transfers and

INSTRUMENTS

# National Water and Sanitation Master Plan
¥ Water Security Framework
¥ Municipal Finance Management Act

Figure 2.45 National Water and Sanitation Master Plan philosophy (DWS 2018: 7).

) S
&V 5
-s e

Figure 2.46 National Water and Sanitation Master Plan timelines relative to other
planning instruments (DWS 2018: 2-2).
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Figure 2.47 Reliability of water and sanitation services per province (DWS 2018a: 21).

Figure 2.48 Different types of water quality problems across South Africa (Ashton
2012 in DWS 2018a: 30).
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Figure 2.49 “Strategic water source areas: the 10% of South Africa’s land that delivers
50% of our water” (DWS 2018a: 36).
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Figure 2.50 Inter-basin water transfers in South Africa (DWS 2018b: 3-12).
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Figure 2.51 Water transfers out of the key water source areas (DWS 2018b: 8-9).

In July 2020, the National Planning Commission (NPC) released the National Water Security
Framework (NWSF) for South Africa. The NPC explains the NWSF as follows:

“The National Water Security Framework (NWSF) responds to the question of the
extent of the threat to water security in South Africa and the actions required in the
short, medium and long term to mitigate or offset the threat. It frames a national
pathway to a water secure country up to 2050 to enable inclusive economic growth,
poverty eradication and reducing inequality, in line with the National Development Plan
(NDP) imperatives.”

(NPC 2020: iii)

The five key recommendations from the NWSF are:

a) “Adopt the NWSF as a national guide.
b) Adopt a relational definition of water security for South Africa, in addition to the UN Water
definition.
c) Adopt the following eight principles:
i)  Source to sea across the water value chain/water cycle.
i) Long-term view based on scenario planning and associated risks.
iii) Policy and legislation as starting point.
iv) NEXUS approach to planning, implementation and management.
V) Decision support from credible information and research results.
vi) Mass balance approach to assessment and implementation.
vii)  Accountability and clear roles and responsibility.
viii)  Total value chain ownership concept in context of the trusteeship doctrine.
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d) Adopt the following ten focus areas as guide to NWSF implementation to be responded to by
all institutions and organisations implementing the NDP:
i) Focus Area 1 — Narrowing the inequality gap.
i) Focus Area 2 — Water infrastructure and finance.
iii) Focus Area 3 — Diversifying water sources.
iv) Focus Area 4 — Water research, monitoring and information.
V) Focus Area 5 — Nexus aspects of water security.
vi) Focus Area 6 — Ecological infrastructure.
vii) Focus Area 7 — Water and spatial planning.
viii) Focus Area 8 — Enabling planning for water security.
ix) Focus Area 9 — Managing water risks.
X) Focus Area 10 — Communication and Stakeholder empowerment.
e) Establish a NWSF implementation oversight, monitoring and evaluation.”

(NPC 2020: xxi — xxv)

The KZN Provincial Growth and Development Strategy (PGDS) and KZN Provincial Growth and
Development Plan (PGDP) are currently under review with no anticipated date of adoption. The KZN
Situational Overview 2016; the KZN PGDS and KZN PGDP were reviewed in 2016 with the
development of a 2035 Vision: “KwaZulu-Natal, a prosperous Province with a healthy, secure and
skilled population, living in dignity and harmony, an acting as gateway to Africa and the world” (KZN
Planning Commission 2018: 13). It is noted that the KZN Situational Overview 2016 briefly
summarised the information on the water resource regions from the Umgeni Water 2015 IMP. This
information is updated in Section 7, Section 8, Section 11, Section 12 and Section 13 of this report.

The seven long term goals shown in Figure 2.52 are identified in the KZN PGDS 2016 to “guide policy
making, programme prioritisation and resource allocation” (KZN Planning Commission 2018b: 8).

The KZN PGDS Sustainability Framework is illustrated in Figure 2.53.

Umgeni Water contributes directly to Strategic Objective 4.4 Ensure availability and sustainable
management of water and sanitation for all under Strategic Goal 4 Infrastructure Development in
the KZN PGDS (Umgeni Water contributes to Outcome 6: An efficient, competitive and responsive
economic infrastructure network and the Sub-Outcome 4: Maintenance and supply of our bulk water
resources ensured in the NDP) (KZN Planning Commission 2018a: 15).

The alignment between the AU Agenda 2063 Strategic Goals, the 2016 KZN PGDS and the SDG Goals
to which Umgeni Water contributes is summarised in Table 2.15.
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Strategic Goals and

Objectives for KZN until

the Year 2035

The PPC generated many far-reaching and
ambitious responses to the challenges raised in
this analysis. It needed to group these responses,
a culmination of months of discussion and
synthesis, in a way that reflects the main aims
embodied in the Vision. It was found that the
responses cohered around a number of goal areas
and objectives and finally shaped into seven goal

areas and 31 objectives.
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SPATIAL
EQLNTY

No STRATEGIC OBJECTIVE 2016

1.1|Develop and promote the agricultural potential of KZN

1.2|Enhance sectoral development through trade investment and business
retention

1.3|Enhance spatial economic development

1.4llmprove the efficiency, innovation and variety of govemment-led job
creation programmes
1.5|Promote SMME and entrepreneurial development

1.6|Enhance the Knowledge Economy
2.1|Improve earty childhood development, pimary and secondary education

2.2|Support skills development to economic growth

2.3|[Enhance youth and adult skills development and life-long leaming

3.1|Eradicate poverty and improve social welfare services

3.2|[Enhance health of communities and citizens

3.3|Safeguard and enhance sustainable livelihoods and food security
3.4|Promote sustainable human setiements

3.5|[Enhance safety and security

3.6|advance social cohesion and social capital

3. 7|Promote youwth, gender and disability advocacy and the advancement of
[women

14.1|Development of seaports and airports

|4 2|Develop road and rail networks

|4.3[Develop ICT infrastructure

|4 4|[Ensure availability and sustainable management of water and sanitation for
all

|4.S|Ensure access to affordable, reliable, sustainable and modemn energy for all
|4 6[Enhance KZN waste management capacity
5.1|[Enhance resilience of ecosystem sernvices

5.2|[Expand the application of green technologies

5.3ladapt and respond climate change

6.1|Strengthen policy, strategy coordination and IGR

6.2|Build government capacity

6.3|Eradicate fraud and corruption

6.4|Promote participative, facilitative and accountable govemance

7.1|[Enhance the resilience of new and existing cities, fowns and rural nodes,
nsuring equitable acesss to resources, social and economic opportunities
7_2|[Ensure integrated land management use across the Province, ensuring
uitable access fo goods and services, attracting social and financial

investment

Figure 2.52 The KZN PGDS Vision 2035, Goals and Strategic Objectives (KZN Planning
Commission 2018b: 8).
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Figure 2.53 KZN PGDS Sustainability Framework (KZN Planning Commission 2018b: 6).

Table 2.15 Alignment between the AU Agenda 2063 Strategic Goals, the KZN PGDS
2016 Goals and the SDG Goals to which Umgeni Water contributes (KZN
Planning Commission 2017: 23 — 24).

AU Agenda 2063 Goals KZN PGDS 2016 SDG Goals
7. Environmentally sustainable and 4. Strategic Infrastructure (4.4 Ensure 6. Ensure availability and sustainable
climate resilient economies and availability and sustainable management of water and sanitation
communities. management of water and sanitation).  for all.

12. Ensure sustainable consumption
and production patterns.

13. Take urgent action to combat
climate change and its impacts.

10. World class infrastructure 4. Strategic Infrastructure. 6. Ensure availability and sustainable
criss-crosses Africa. management of water and sanitation
for all.

7. Ensure access to affordable,
reliable, sustainable and modern
energy for all.

9. Build resilient infrastructure,
promote inclusive and sustainable
industrialisation, and foster
innovation.

69

——
| —




The indicators and the interventions for Strategic Objective 4.4 identified in the KZN PGDS 2018 are

listed in Table 2.16.

Indicators and interventions
Commission 2018a: 128).

Table 2.16

for Strategic Objective 4.4 (KZN Planning

Strategic Objective 4.4 Indicators

Strategic Objective 4.4 Interventions

4.4.1 Surface water storage as a percentage of surface
mean annual runoff per district.

4.4.2.1 Quantity of surface water abstracted per annum in
each district.

4.4.2.2 Quantity of groundwater abstracted per annum in
KZN as a percentage of groundwater potential in each
district.

4.4.3 Percentage of households with access to a basic level
of sanitation (Ventilated Improved Pit Latrine) and higher.
4.4.4 Percentage of households with access to potable
drinking water, within 200m of the dwelling.

4.4.5.1 Non-revenue water — real physical water loss as a
percentage.

4.4.5.2 Non-revenue water — non-physical water loss as a
percentage.

4.4.6 Percentage of water service systems in balance
(supply and demand).

4.4.7 Percentage of households with infrastructure access
to 75 litres of water per person per day and higher.

4.4.8 Percentage of households with yard water
connections and higher level of service.

4.4(a) Review and implement the Provincial Water Sector
Investment Strategy.

4.4(b) Policy and guidelines on the inclusion of quaternary
catchment for groundwater, grey water and desalination.
4.4(c) Develop and implement water sector capacity
building programme with all water institutions.

4.4(d) Develop new water and sanitation tariff policy.
4.4(e) Expedite the approval of water use licences.
4.4(f) Programme for development of water sources

(desalination, rainwater, recycling, groundwater).
4.4(g) Programmes for reduction of non-revenue water.

The KZN PGDP 2018 elaborates on the interventions listed in Table 2.16 and further identifies
targets for the indicators shown in Table 2.16 (see pgs. 128 — 131 in the KZN PGDP 2019).

The KZN PGDP 2019 explains that “spatial variables were considered collectively and a ranking order
to key elements applied” to update the KZN Provincial Spatial Development Framework (SDF) (KZN
Planning Commission 2018: 23). This process identified “Broad Provincial Spatial Planning
Categories” as shown in Figure 2.54.
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Figure 2.54 Composite map of priority intervention areas in KZN (KZN Planning
Commission 2018a: 23).

The KZN PSDF is also currently under review with the anticipated date of adoption being in 2022. The
KZN PSDF 2016 is shown in Figure 2.55 and Umgeni Water’s infrastructure and the KZN WTPs in
relation to the KZN PSDF 2016 is illustrated in Figure 2.56. It is shown that Umgeni Water’s existing
infrastructure is predominantly located in those areas identified as “economic support areas” and
“economic value adding areas” and that the recommended projects (Figure 2.63 in UW IMP 2019)
are predominately located in those areas identified as “priority intervention areas”.

With reference to the KZN WTPs, it is shown in Figure 2.56 that whilst some of the WTPs are located
in the identified nodes and corridors; mandated service delivery areas, agricultural service areas and
priority intervention areas, there are some nodes that do not have WTPs in close proximity. This
suggests that these planned nodes may not have an assured supply of water.
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SPATIAL DEVELOPMENT FRAMEWORK 2016
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Figure 2.55 KZN PSDF 2016 (KZN Planning Commission 2018a: 25).
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Figure 2.56 KZN WTPs in relation to the KZN PSDF 2016 (KZN DoT 2021; KZN Planning Commission 2018; MDB 2018; Umgeni Water 2021; WR2012).



The development of the “KZN Provincial Infrastructure Master Plan” was initiated to facilitate the
achievement of the PGDP Strategic Goal 4: Strategic Infrastructure. The KZN Planning Commission
explains that the “KZN Infrastructure Master Plan (KZN-IMP) attempts to provide a basis for
alignment of the sector master plans of infrastructure implementing agents operating in the
Province, focussing on:

e Sea Ports and Airports;

e Road and Rail;

e Water and Sanitation;

e Electricity;

e ICT;

e Health and Education Facilities;
e Human Settlements; and

e Waste Management.”

(KZN Planning Commission 2017: 10)
The KZN Planning Commission continues to state that:

“The KZN-IMP is not an attempt to write a unique Provincial Infrastructure Master Plan,
but to record and co-ordinate stakeholder sector Infrastructure Master Plans to align
with the Provincial objectives. It does not execute or dictate sector master planning.

The KZN-IMP is being developed to:

e Promote provincial alignment to national SIPs, the PGDP, National and Provincial
policy as well as support the co-ordination of Strategic Infrastructure Integration.

e Provide an institutionalised decision-making framework and tools in support of the
above.”

(KZN Planning Commission 2017: 11)

The KZN Planning Commission explains that the KZN-IMP “attempts to provide a model for
integration, alignment and prioritisation support to stakeholders based on variables related to:

e Policy and Planning performance and spatial/land use considerations and alignment to
national, provincial and sector policies as well as norms and standards;

e Infrastructure Delivery Management System (IDMS): Service delivery and positioning in
the project life-cycle;

e Projects alighment and contribution to PGDP/S Strategic Goals;

e Financial and funding model considerations.”

(KZN Planning Commission 2017: 16)
The institutional framework for the KZN-IMP is illustrated in Figure 2.57. Umgeni Water engages

with the KZN-IMP through Action Work Group (AWG) 14 (Figure 2.58) and the Provincial
Infrastructure Co Ordination Work Group?.

8 See Section 2.5 in IMP 2016 for a discussion on the institutional model.
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Figure 2.57 The KZN-IMP institutional framework (KZN Planning Commission 2018a:

181).
) Cluster receives reports
Execuuve i i i i i
Council Responsible for the following Strategic Objectives
Cluster Convening
AWG No.
Dept
1 DARD | 1.1 |Develop and promote Agricultural Potential
1.2 |Enhance sectoral development through trade investment and business retention
2 DEDTEA
1.3 | Enhance spatial economic development
3 DPW 14 Improve the efficiency, innovation and variety of government-led job creation

programmes
4 DEDTEA | 1.5 |Promote SMME and entrepreneurial development
5 DEDTEA | 1.6 |Enhance the knowledge economy

4.1 |Development of seaports and airports

4.2 |Develop road and rail networks

12 DOT

13 DEDTEA | 4.3 |Develop Information and Communications Technology (ICT) infrastructure

4.4 |Ensure availability and sustainable management of water and sanitation for all

14 COGTA

Economic Sector and
Infrastructure Development

4.5 |Ensure access to affordable, reliable, sustainable and modern energy for all

15 DEDTEA | 5.2 |Expand the application of green technologies

4.6 |Enhance KZN waste management capacity
16 DEDTEA | 5.1 |Enhance resilience of ecosystem services
5.3 | Adapt and respond to climate change

Figure 2.58 Action Work Groups reporting to the Economic Sector and Infrastructure
Development Cluster of the KZN Executive Council and the PGDP
Technical Committee (KZN Planning Commission 2017: 13).

The KZN-IMP is summarised in Figure 2.59. The KZN-IMP supports the use of the Infrastructure
Delivery Management System (IDMS). In October 2019, National Treasury released a circular
requiring all government departments and public entities to start using the IDMS. In October 2020,
National Treasury released a circular requiring all municipalities to start using the IDMS at the start
of the 2021/2022 financial year. Umgeni Water’s infrastructure planning and implementation
process is aligned to the IDMS.
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Figure 2.59 lllustration of what the KZN-IMP is (KZN Planning Commission 2017: 28).

A sector plan informing the KZN-IMP is the KZN Provincial Water Master Plan (October 2020), which
was developed by KZN CoGTA. This Provincial Water Master Plan included the information from the
Umgeni Water IMP 2020 and the Universal Access Plan (UAP) Phase 3 project, undertaken by
Umgeni Water. The recommendations from the KZN Water Master Plan are discussed briefly in
Sections 7 —19.

The 2007 KZN Provincial Spatial Economic Development Strategy (PSEDS) (IMP 2008) was reviewed
and updated in 2016. The KZN Department of Economic Development, Tourism and Environmental
Affairs (EDTEA) undertook research to identify the main economic drivers in the KZN district
municipalities and analysed the comparative advantages of each district municipality. The results
were then spatially analysed to “objectively determine a framework for the prioritisation of spatial
economic development initiatives in the province” (KZN EDTEA 2017: ii). The refinement of the
PSEDS is shown in Figure 2.60.

Umgeni Water’s infrastructure and the KZN WTPs in relation to the 2016 PSEDS is shown in
Figure 2.61. It is shown in this figure that Umgeni Water’s existing infrastructure and recommended
projects (Figure 2.68 in UW IMP 2019) align with the proposed nodes and corridors of the PSEDS
2016.

However, it is also shown in Figure 2.61 that some of the identified nodes of local influence do not
have WTPs located in close proximity and therefore may not have an assured supply of water.
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Figure 2.60 The PSEDS 2007 and 2016 (KZN EDTEA 2017: database).

77

——
| —



\ Vo
s Y [ ] —
o | . egen
“ ; = KZN WTPs (2022)
%
\\ ESWATINI : i@ UW Operated WTPs
‘ kY ) Mgy — -~ # WSA Operated WTPs
- %g0/a.. I wir N UW Operated WWWs (2022)
L = AN o Dams Supplying UW Operated
NG=— | e = E S Infrastructure (2022)
L PR %V’mw G v — UW Operated Pipelines (2022)
32 - 7\‘\ I\ N 4 Q @ Cross-Border Nodes
i S WP E@ Q [ Economies of Scale
wre i@ N High growth / strategic
= X & Local Influence
: ! Vﬁuﬁ o Poverty Intervention
@ // % i 6 e l'\ﬂ N Planned Corridors
e ( /
A U TR . NA R == Planned Corridors
s S v = > 4Rich415 Ba N
o ; s y .
e L ‘ L e Ve jivp 771 Economies of Scale
4 ¢ wre =
2 Wy ~ TR o’/n High Growth / Strategic
4 WTP 1y
T 4 e i -./ Local Influence
f )\ / Poverty Intervention
2 . Cross Border
Ukhahlamgg,!D!rSkenst
/Park# Tourism
X 3
Drakensb erg “: == Tourism Corridors
Range e KZN WSAs (2018)
/ 3 WSAs for whom UW is BWSP
)
=y =) WSAs for whom UW is not a BWSP
) //\\
LESOTHO-_-—~ N
77 ‘\’
X A wre :
“ © \‘\; 713 7 : ‘l
P i <] W f-f' -/
N 2l e .
/ 2 .
7 G =~ / -' g ’
g g\'-f_". v E(
. Y Original Scale at 1:3 000 000 on A4
O A
Ly : 0 50 100 km
« Umgeni Water Infrastructure Master Plan 2022; KZN EDTEA 2017; MDB 2018, 2022 1 1 1
& Esri, HERE, Garmin, FAO, NOAA, USGS, Esri, USGS, After ESRI's DCW. ! ! !

Figure 2.61 KZN WTPs in relation to the KZN PSEDS 2016 (KZN DoT 2021; KZN EDTEA 2017; MDB 2018; Umgeni Water 2021).



The KZN Department of Human Settlements (DHS) and the KZN branch of the Housing Development
Agency (HDA) developed the KZN Human Settlements Master Spatial Plan in 2016. The purpose of
this plan is to:

e “Create a spatial framework to guide investment by all state departments and state owned
companies and private sector actors in relation to the human settlement sector.

o Achieve a create balance between spatial equity, economic competiveness and environmental
sustainability to overcome the legacy of apartheid spatial planning.

e Provide guidance to the implementation of all Medium-Term Strategic Framework (MTSF)
targets in alignment with a human settlement spatial plan.

e Provide guidance to the implementation of strategically chosen catalytic interventions to
achieve spatial transformation.”

(KZN DHS and HDA 2016: 4)

This plan used the HDA’s Land Identification and Assessment Criteria (Figure 2.62) with a scoring
system and a sensitivity analysis to identify focus areas for human settlements.

Context Suitability Integration Alignment

Urban/ Rural Access to
Landscape

EnVifOf_lme“tal services
Risk with spatial
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Land Capability
& Biodiversity
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with spatial
targeting
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v

Data Source: Adaptation from original model prepared for the HDA, 2014

Figure 2.62 HDA’s Land ldentification and Assessment Criteria (LIAC) (KZN DHS and
HDA 2016: 143).

The alignment of these focus areas with Umgeni Water’s infrastructure and the KZN WTPs is shown
in Figure 2.63.
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Figure 2.63 KZN WTPs in relation to the KZN Human Settlements Master Spatial Plan 2016 Focus Areas (KZN DHS and HDA 2016; KZN DoT 2021;

MDB 2018; Umgeni Water 2021).




In May 2020, the Minister of Human Settlements declared 22 Priority Housing Developments Areas
(PHDASs) (Government Notice No. 526, 15 May 2020) in KZN. Section 1 of the Housing Development
Agency Act, 2008 defines “Priority Housing Development Areas” as “land identified by the Agency for
housing purposes where buildings or structures will be built for the purpose of housing delivery”.
The HDA elaborates further by identifying the following criteria:

e “High housing demand.

e Large enough to accommodate social and economic amenities.

e Supports sustainable environmental management and integrated land uses.

¢ Integrated transportation, integrated bulk services, sustainable economic activities.
¢ Not situated in environmental sensitive areas.”

(KZN HDA 2019: Slide 4)

Of the 22 PHDAs identified in KZN, four are located in Umgeni Water’s operational area
(Figure 2.64). Two of the PHDAs viz. the eThekwini Inner City PHDA and the Edendale PHDA are
supplied by the Mgeni System (Section 7) and the remaining two viz. the eThekwini Northern
Regional Development PHDA and the Shakaskraal, Tinley Manor and Ballito PHDA are supplied by
the North Coast System (Section 12). The Edendale PHDA could be treated by the Darvill WWW

(Section 19). Umgeni Water does not operate the wastewater infrastructure supplying the remaining
PHDAs.

A summary of the municipal Spatial Development Frameworks (SDFs) within Umgeni Water’s
operational area is presented in Figure 2.65. It is shown in this figure that Umgeni Water’s existing
and proposed infrastructure align with the nodes and corridors identified by the municipalities.

A comparison of Figure 2.56, Figure 2.61, Figure 2.63 and Figure 2.65 shows that there is alighment
between the different public sector plans within Umgeni Water’s operational area. This alignment is
summarised in Figure 2.66. Whilst it is clearly shown in Figure 2.66 that there is existing and
planned bulk water infrastructure in the areas that are densifying, it is unclear whether there is
sufficient sanitation infrastructure to support the growth.
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Sanitation system/technology types may be categorised as those shown in Table 2.17.

Table 2.17 Sanitation system/technology types (after DoH and CSIR 2000: 10.4).

Conveyance Required
Sanitation System Type Water Added (Either Sewer Pipelines
or Truck)

Full waterborne sanitation Yes Yes
Flushing toilet with conservancy tank Yes Yes
Shallow sewers Yes Yes
Flushing toilet with septic tank and subsurface soil absorption field Yes No
Low-flow on-site sanitation systems Yes No
Aqua-privy toilet Yes No
Chemical toilet No Yes
Ventilated improved pit toilet No No
Ventilated improved double-pit toilet No No
Ventilated vault toilet No No
Urine-diversion toilet No No
Pit No No
Bucket No No
Other No No
No sanitation system No No

The planned changes in the sanitation system/technology type is explained by Bradley (2012: Slide
23) who states that:

“Feasible solutions to domestic water and sanitation needs are dependent upon
residential density to a substantial degree, and the transition from ‘standard’
approaches to alternatives is at a higher residential density for sanitation than for
water... This is particularly so with current technological advances...”.

Bradley (2012: Slide 23)

This is summarised in Figure 2.67. It is shown in Figure 2.67 that as residential densities increase, the
most appropriate (conventional) sanitation system/technology is that of “piped/sewered waste from
household” and that this is the sanitation/technology conventionally used when there is “piped
water to household”.
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WATER SANITATION
Clustered _Piped water to Household
_Other improved arrangement
i | Piped/sewered waste from household
On site arrangement with service
Dispersed Other on site arrangement

Figure 2.67 Relationship between residential densities and water and sanitation
supply options (Bradley 2012: Slide 23).

A simplistic analysis using the relationship shown in Figure 2.67 was undertaken to identify if there is
sufficient existing and planned sanitation infrastructure for the areas planned for densification
(Figure 2.66) within Umgeni Water’s operational area:

e The planned areas for densification are shown in Figure 2.68 (after Figure 2.66). It is noted
that these areas have been identified at a strategic level.

e The location of the planned densification areas in relation to those areas in which the
dominant access to piped water is “piped water inside the dwelling” as identified by the
Census 2011 is shown in Figure 2.69. It is shown in this figure that not all the planned
densification areas have piped water inside the dwelling and therefore water service levels are
likely to increase in these areas. However, it was shown in Figure 2.66 that there is planned
bulk water infrastructure to cater for this increase in water demand (see Sections 7, 8, 11, 12
and 19).

e The location of those areas in which the dominant toilet facility is a “flush toilet connected to
a sewerage system” as identified by the Census 2011 in relation to the planned densification
areas and those areas in which the dominant access to piped water is “piped water inside the
dwelling” is shown in Figure 2.70. It is shown clearly in this figure that there are “gaps”
between the sewered system areas and the areas that will be densifying and some areas with
piped water inside the dwelling.

e Those areas in which the dominant toilet facility is a “flush toilet with a septic tank” are shown
in Figure 2.71. As densification increases, the use of a septic tank technology becomes a public
health hazard and the sanitation technology should change to a sewered system. It is shown in
this figure that when the sanitation technology changes from septic tank to that of a sewered
system, there will still be “gaps” between the sewered system areas and the areas that will be
densifying.

The above analysis, based on a number of assumptions, suggests that existing wastewater
infrastructure may not be sufficient to cater for existing and future needs. This is discussed further
in Section 19.
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Legend
Planned Densification

Figure 2.68 Public sector planned densification areas (KZN DHS and HDA 2016; KZN
EDTEA 2017; KZN Planning Commission 2018; MDB 2020).

Legend
Dominant Access to Piped
Water (Census 2011)

Piped (tap) water inside
dwelling/institution

Planned Densification

Figure 2.69 Public sector planned densification areas and those areas with a
dominant access to piped water inside the dwelling (Census 2011; KZN
DHS and HDA 2016; KZN EDTEA 2017; KZN Planning Commission 2018;
MDB 2020).
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Legend
Dominant Toilet Facility
(Census 2011)

Flush toilet (connected to
sewerage system)

Dominant Access to Piped
Water (Census 2011)

Piped (tap) water inside
dwellingfinstitution

Planned Densification

Figure 2.70 Public sector planned densification areas and those areas with a
dominant access to piped water inside the dwelling and flush toilet
connected to sewerage system (Census 2011; KZN DHS and HDA 2016;
KZN EDTEA 2017; KZN Planning Commission 2018; MDB 2020).

Legend
Dominant Toilet Facility
(Census 2011)

Flush toilet (connected to
sewerage system)

Flush toilet (with septic
tank)

Dominant Toilet Facility
(Census 2011)

Flush toilet {connected to
sewerage system)

Dominant Access to Piped
Water (Census 2011)

Piped (tap) water inside
dwelling/institution

Planned Densification

Figure 2.71 Public sector planned densification areas and those areas with a
dominant access to piped water inside the dwelling, flush toilet
connected to sewerage system and flush toilet with septic tank (Census
2011; KZN DHS and HDA 2016; KZN EDTEA 2017; KZN Planning
Commission 2018; MDB 2016).
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2.6 Regional Water Planning Overview

This section provides an overview of the infrastructure and supply planning throughout Umgeni
Water’s Operational Area. The 2020 Infrastructure Master Plan now includes the status quo of water
resources and supply infrastructure for all areas in KwaZulu-Natal, even those areas outside of
Umgeni Waters Operational Area. Included in this IMP are Umgeni Water’s recommendations of
regional and other schemes that could be implemented to improve bulk water supply services to
these other areas. Since these recommendations have not, necessarily, been adopted by the WSA'’s,
the areas outside of Umgeni Water’s Operational Area are not included in this Chapter.

As shown in the previous section, the municipalities of eThekwini and uMgungundlovu are the two
main economic contributors within KwaZulu-Natal (KZN). This economic activity is dominated by the
two cities of Durban and Pietermaritzburg.

With reference to Figure 2.56 and Figure 2.61, the Provincial Growth and Development Strategy
(PGDS) (KZN Provincial Planning Commission 2018) and the PSEDS 2016 identifies
eThekwini Municipality as a Primary Node within KZN, which is an urban centre with very high
existing economic growth and with the potential for expansion and is of national and provincial
economic importance. It is the only Primary Node in the province. Pietermaritzburg has been
identified in the PGDS as a Secondary Node within KZN, which is an urban centre with good existing
economic development and the potential for growth and services to the regional economy. It is one
of four such nodes in the province. These two centres and the development corridor between them
is the economic hub of the province (Figure 2.56).

Richards Bay on the North Coast, as the second busiest port in KZN and the third largest contributor
to the provincial economy, is also classified as a Secondary Node. The corridor between Durban and
Richards Bay is also considered to be of economic importance where significant development is
expected to occur in the future, particularly in the area surrounding the Dube Trade Port and
King Shaka International Airport.

Port Shepstone is also classified as a Secondary Node, and the corridor between it and Durban is
experiencing steady growth and has potential for further economic development.

This key KZN developmental region (T-shaped) defined by primary and secondary nodes and
corridors constitutes the KZN portion of SIP2 and falls largely within Umgeni Water’s current area of
operation (Figure 2.43 and Figure 2.44). It was further shown in Figure 2.50 and Figure 2.51 that the
water within Umgeni Water’s area of operation not only supports this area but is also transferred to
the largest economic hub in the country viz. that Gauteng region and the Richard’s Bay area, the
second largest economic hub in KZN.

The primary, secondary and tertiary development nodes are indicated as circles in Figure 2.72 with
the size proportional to its hierarchical level of importance. The KwaZulu-Natal Reconciliation
Strategy Study that was completed by the Department of Water and Sanitation® (DWAF 2009)
termed this region “the KwaZulu-Natal Coastal Metropolitan Area”.

In order to maintain its significance, and realise its future growth potential, this region needs to be
supported by a sustainable long-term supply of water. The responsibility for the planning,
constructing and operating of the required water resource and water supply infrastructure rests
with the Department of Water and Sanitation, Umgeni Water and the relevant Water Service

9 At the time the study was published, the department was called the Department of Water Affairs and Forestry (DWAF).
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Authorities. The roles and responsibilities of these institutions in this regard vary, with some overlap
in certain instances.
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Figure 2.72 Current bulk water supply strategy.

With reference to Figure 2.72, the major sources of water to supply the area are as follows:

1. Water is abstracted from Nagle Dam on the uMngeni River to supply primarily the northern
and central parts, and to a lesser extent the western part, of eThekwini Municipality. Raw
water storage for this abstraction is provided at Albert Falls Dam, and can be supported by
Midmar Dam situated upstream;

2. Water is abstracted from Inanda Dam on the uMngeni River to supply primarily the central
and southern parts, and to a lesser extent the northern part, of eThekwini Municipality and
the southern coastal strip as far south as Scottburgh within Ugu District Municipality. Raw
water storage for this abstraction is provided at Inanda Dam, and can be supported by Albert
Falls and Midmar Dams upstream;
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3. Water is abstracted from Midmar Dam on the uMngeni River to supply the
Msunduzi Local Municipality (Pietermaritzburg and Vulindlela), the western part of the
eThekwini  Municipality and the connecting corridor, which is  within
Umgungundlovu District Municipality;

4. When the volume at the Mearns Weir is greater than 60% of its capacity then water is
transferred from both the Mearns Weir and from Spring Grove Dam to support the Mgeni
System. In this scenario the following applies:

a. 3.2m3/sis abstracted from Mearns Weir; and
b. 1.3 m3/s from Spring Grove Dam;

5. When the Mearns Weir is less than 60% of full supply capacity then 4.5 m3/s is transferred
directly from Spring Grove Dam, to the Mgeni System, to support all abstractions from the
uMngeni River; and

6. Water is abstracted from Hazelmere Dam on the uMdloti River to supply the northern part
of eThekwini Municipality and the northern coastal strip of iLembe District Municipality as
far north as the town of KwaDukuza.

7. Water is abstracted from the uThukela River to supply the southern coastal areas of Mandini
Local Municipality and the northern coastal areas of KwaDukuza LM as far south as the town
of KwaDukuza.

8. Water is abstracted from Spioenkop Dam on the uThukela River to supply the Ladysmith
area.

9. Water is abstracted from the uThukela River to supply the Ezakheni Area.

10. Water is abstracted from the Olifantskop Dam to supply the Ekuvukeni Area.

11. Water is abstracted from the upper reaches of the uThukela River to augment the water
supply to the Gauteng economic region.

12. Water is abstracted from the lower reaches of the uThukela River to augment the water
supply to the Richard’s Bay area.

13. Water is abstracted from the Goedertrouw Dam on the uMhlathuze River to supply the
northern areas which form part of the Mthonjaneni Local Municipality and the southern
areas which lie within the uMlalazi Local Municipality. Goedertrouw Dam vyield is
supplemented by an inter basin transfer from the uThukela River.

14. Water is abstracted from the Rutledge Dam through a raw water pumping station at the
outlet works of the dam. The Ruthledge Dam is augmented with raw water from the |hlazi
Dam. The Eshowe WTP is located within the town of Eshowe and supplies the existing
domestic users in Eshowe and the surrounding communities.

From a planning perspective, water from the Mgeni system is required to be supplied at a 99% level
of assurance (i.e. a 1:100 year risk of failure) due to the economic and strategic significance (based
on the industrial and commercial output) of the greater eThekwini-Msunduzi region. A 98% level of
assurance (i.e. a 1:50 year risk of failure) is currently required for the supply from the Mdloti system,
the uThukela System and for the South Coast as these regions are predominantly of a domestic
nature.

A holistic view of the projected water demands from the entire Mgeni System is shown in
Figure 2.73 together with the existing yield (at a 99% level of assurance) available from the system.
This yield includes the maximum additional support that it can obtain from the Mooi River. The
demand is projected to exceed the available yield once current drought curtailments are lifted. This
deficit means that water is being supplied at a lower level of assurance than is required and
therefore the risk of a shortfall being experienced has increased. This risk increases as the size of the
deficit increases.
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Figure 2.74 illustrates a holistic view of the projected water demands from the entire North Coast
Supply System (including supply from Hazelmere and Lower Thukela) together with the historical
and existing yield (at a 98% level of assurance) available for the system. Similarly, Figure 2.75
illustrates a holistic view of the projected water demands for the entire South Coast Supply System
and includes the historical yield (at a 98% level of assurance).

The recent commissioning of Phase 1 of the Lower Thukela Bulk Water Supply Scheme and the
raising of Hazelmere Dam Wall have increased the yield of the system to greater than the
anticipated 30-year projected demand.

Umgeni Water have only recently become the bulk water supplier to King Cetshwayo District
Municipality in particular to uMlalazi Local Municipality, uMfolozi Local Municipality, Nkandla Local
Municipality and Mthonjaneni Local Municipality. As a result, it has not been possible to undertake
an analysis of supply versus demand for these areas. This will be included in the next version of the
Umgeni Water Infrastructure Master Plan.
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Water Demand Management (WDM) initiatives are the quickest measure to implement and have
the effect of lowering the demand curve and thereby either reducing the deficit or by delaying the
need to implement other measures. However, the extent of the success to be achieved through the
implementation of WDM initiatives is very difficult to accurately predict, and once achieved can be
difficult to maintain unless there is constant monitoring and management of the systems.
Nevertheless, the municipalities that Umgeni Water supply are implementing a wide range of WDM
initiatives and these can have a marked impact on the demand requirements from the systems.
Notwithstanding these initiatives, it is evident that the long-term projection still anticipates a growth
in water demand for the regions where economic development and improved levels of water service
outweigh any savings achieved through the WDM initiatives. Hence, further water resource
augmentation measures still have to be considered.

eThekwini Municipality is in the process of constructing the Western Aqueduct Pipeline and this will
extend the existing pipeline system that runs from Midmar Dam to the western area of eThekwini.
The Western Aqueduct will be able to supply parts of the central and northern areas of the
municipality. This project will create an important modification to the current bulk water supply
strategy and is being sized to cater for future demand growth (Arrow 3 in Figure 2.76).
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Figure 2.76 Future bulk water supply strategy.

The following have been identified as feasible surface water options available to augment the water
resources to supply the KwaZulu-Natal Coastal Metropolitan Area:

. Transfer water from the adjacent uMkhomazi River into the Mgeni catchment. An inter-
basin transfer scheme, known as the uMkhomazi Water Project, is current being
investigated. This entails the construction of two dams on the river, viz. Smithfield Dam
(Phase 1) and Impendle Dam (Phase 2), a new Water Treatment Plant, and a conveyance
system of a tunnel and pipelines. Potable water can then be added into the conveyance
system (3) from Midmar Dam that supplies the eThekwini area (western, central and
northern). Supply would be primarily under gravity and pre-feasibility indications are that
the yield (99% assurance) obtainable from Phase 1 is approximately 600 M€/day (Arrow 15
in Figure 2.76);

. The Department of Water and Sanitation is currently implementing a project to raise the
Hazelmere Dam Wall by 7m. This will increase the yield (98% assurance) that can be supplied
to the northern part of eThekwini Municipality and the northern coastal strip by an
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additional 20 M&/day excluding Reserve requirements (Arrow 6 in Figure 2.76). This project
will be completed in 2022;

. The Lower Thukela Bulk Water Supply Scheme can be upgraded from 55 M&/day to a
maximum capacity of 110 M&/day when needed. The Lower Thukela Bulk Water Supply
Scheme can feed water south into the North Coast Pipeline (currently supplied from
Hazelmere Dam on the uMdloti River) thereby allowing areas along the North Coast Pipeline
to be fed from two separate sources if needed. The Lower Thukela Bulk Water Supply
Scheme currently supplies demands as far south as Stanger. Hazelmere Dam can, therefore,
be used to satisfy increasing local demands (Arrow 7 in Figure 2.76). Once upgraded, the
Lower Thukela Bulk Water Supply Scheme will also have the capacity to supply north of the
uThukela River to the King Cetshwayo District Municipality area;

. A dam can be developed on the uMvoti River to link into the supply system from Hazelmere
Dam (and the uThukela River). Earlier studies indicated that a supply of approximately
127 M€/day (98% assurance) could be available from this scheme (Arrow 16 in Figure 2.76)
although this figure will likely reduce once the In-stream Flow Requirements of the Mvoti
River are modified;

o Water can be abstracted from the lower reaches of the uMkhomazi River and linked into the
existing pipeline system to supply a large portion of the south coast economic corridor.
Water could be supplied northwards to the southern area of eThekwini Municipality and
southwards to the northern areas of Ugu Municipality. Reliance on the Mgeni system (2) to
supply this area could then be removed. The South Coast Supply System could be extended
to link into the supply from the Mzimkulu River to create an integrated system. The total
capacity of this system is 100 M&/day and the project is to be completed by 2023 (Arrow 17
in Figure 2.76).

The following have been identified as wastewater reuse options available to augment the water
resources to supply the KwaZulu-Natal Coastal Metropolitan Area:

. eThekwini Municipality have identified their Northern Wastewater Works (WWW) and
KwaMashu WWW as potential sites for reclamation plants. These WWWs are both situated
within the northern part of the municipality, and the intention is to treat the effluent back to
potable standards on site and feed it directly into the local bulk supply network. These
reclamation plants could, jointly, augment the system by approximately 110 M#&/day by
either a direct reuse option (not considered favourable at present because of public
resistance) or indirect reuse through the discharge of treated effluent into existing
impoundments such as Hazelmere Dam (Point A in Figure 2.76); and

Two seawater desalination options have been identified at Points C and D in Figure 2.76. These
options would be able to augment the water resources to supply the KwaZulu-Natal Coastal
Metropolitan Area and are as follows:

. A desalination plant situated in the vicinity of the uMdloti River Estuary to the north of the
city of Durban. Potable water can be fed into the local bulk supply network to augment the
northern part of eThekwini Municipality as well as into the bulk supply network running
northwards from Hazelmere Dam (5) into the iLembe District Municipality. It is estimated
that the maximum volume that these bulk networks can accommodate (based on pipeline
capacities) is in the order of 150 M2/day; and

. A desalination plant in the vicinity of the Lovu River Estuary to the south of the city of
Durban. Potable water can be fed into the local bulk supply network to augment the
southern part of eThekwini Municipality as well as into the bulk supply network running
southwards from Inanda Dam (2) into the Ugu District Municipality. It is estimated that the
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maximum volume that these bulk networks can accommodate (based on pipeline capacities)
is in the order of 150 M£/day.

The time it takes to commission any of the options listed above becomes important if the existing
and projected supply deficits are to be adequately addressed. Further to this, there is a spatial
context to each option. The importance of developing any specific option is also linked to its area of
supply and the rate at which the water demands in that specific area is predicted to increase.

Phase 2A of the Mooi-Mgeni Transfer Scheme was commissioned in November 2013 and Phase 2B in
April 2016. This augmentation maximizes the benefit obtained from the Mooi River to support the
entire Mgeni system. The total available yield, at a 99% assurance level, is still, however, below the
projected demand and hence a deficit will remain in the system.

Of all the remaining options for the Mgeni system, the uMkhomazi Water Project (12) can provide
the largest contribution and has the ability to meet the long-term requirements of the eThekwini
region, particularly making use of the new Western Aqueduct infrastructure (3) which was
completed in 2020. This option would relieve the demands placed on other Mgeni abstraction points
(1) (2) (4) (6) so that all the Mgeni system needs could be met. However, the earliest date for the
commissioning of Phase 1 of this project is estimated to be 2028, whilst a more realistic date is likely
to be around 2030. With either of these dates, a deficit in the system will still exist and will have to
be managed or mitigated through the implementation of one or more of the other options.

The reuse (A) and seawater desalination (C) (D) options, are relatively quick to implement and can
be commissioned as early as 2026 if required and all legislative environment requirements can be
met. None of these options are able to make as significant a contribution as the
uMkhomazi Water Project and would only be able to supply the coastal strip. The DWS
Reconciliation Strategy Study has hence highlighted that the uMkhomazi Water Project should
proceed in the earliest possible time frame and the Department of Water and Sanitation has now
given a directive to TCTA and Umgeni Water to proceed with the development of the project
without delay.

The raising of of Hazelmere Dam Wall (6) is considered adequate to meet the short-term water
resource requirements of the Mdloti System.

With the implementation of both the Lower Thukela Bulk Water Supply Scheme and the Raising of
Hazelmere Dam and the potential to further augment the Mdloti system from the Northern
Seawater Desalination Plant (C), the requirements of the northern coastal region should be
adequately addressed in the medium to long-term.

The Lower uMkhomazi Bulk Water Supply Scheme (17) is the preferred option for augmenting
supply on the South Coast. The detailed design of the scheme has been completed and a five year
implementation programme is expected for the project.
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2.7 Floods and Landslides 11 — 13 April 2022

2.7.1 Disaster Description

Exceptionally heavy rainfall occurred during a cut off low event from the 11t to the 13 April 2022.
Parts of the KZN Province, eThekwini Metro, the districts of iLembe, Ugu, King Cetshwayo and
uMgungundlovu, including some of the areas in the Eastern Cape Province were affected.

As a result of this heavy rainfall, severe flooding and landslides were experienced along much of
coastline of KwaZulu-Natal and the Eastern Cape. South African meteorologists, including the South
African Weather Service did issue warnings related to the event although the manner in which the
cut-off low developed, meant that these warnings did not provide much lead time and did not
highlight the extent and intensity of the event.

According to national authorities, at least 443 people died in KwaZulu-Natal and over 40,000 were
considered missing at the time. More than 40,000 people were displaced and almost 4,000 houses
were destroyed (with more than 8,000 others damaged). A National State of Disaster was declared
in response to the floods and landslides, and rescue teams were deployed to the affected areas to
provide humanitarian assistance to those most affected. This Section describes how the cut-off low
developed and provides a summary of some of the impacts of the flooding on Umgeni Water and
Municipal Infrastructure.

2.7.2 Development of the Cut-Off Low (Weather System)

In the early morning of Saturday 09 April 2022, a weather system (cut-off low) formed over the
central interior of South Africa. Thereafter it slowly moved eastward into the Indian Ocean along the
KwaZulu-Natal coast (Figure 2.77). Rainfall began over the coastal areas from 09 April 2022 and the
rain continued for a few days as indicated by the image below, enhanced by moisture-laden air from
the southern Indian Ocean. The resultant rainfall totals were especially substantial between 11 — 12
April exceeding 450mm in 48 hours in some areas.

Cut-off lows are associated with widespread instability in the atmosphere, which can promote
periods of prolonged rainfall, as was the case over many of the interior provinces of South Africa
over the weekend of 09 April 2022. For KwaZulu-Natal however, the effect of the cut-off low system
was markedly enhanced by the presence of sustained low-level oceanic air. This air was fed in from
the southern Indian Ocean, thus driving the system to produce more rainfall. Moreover, the original
source of the oceanic air was from warmer, sub-tropical parts of the ocean, with a greater capacity
to transport moisture, an essential ingredient of any rain-producing system. When the system
reached the warmer and more humid climate in off the coast of Durban in KZN province, additional
rainfall was produced.

The scientific paper released by World Weather Attribution organisation and South African Weather
Service (SAWS) (May 2022)* concludes that major synoptic rainfall-producing weather systems over
South Africa during the summer rainy season include cut-off lows amongst other systems. The cut-
off lows can occur throughout the year, but occur most frequently during the March-May season
peaking during the month of April. The paper states that “About 20% of cut-off lows over the South
African region are associated with heavy rainfall and can therefore result in flash floods and
mudslides with consequent damage to infrastructure and sometimes loss of life".
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According to the paper, there have been cut-off lows in Port Elizabeth in 1968 with more than
500mm falling in 24-hr period, KZN Province in 1987 with rainfall exceeding 900 mm over a 3-day
period, East London in 2002 with more 300 mm of rain over a 24-hr period, Port Alfred in 2012,
Durban in 2019 which produced heavy rains resulting to infrastructural damage with more than 80
deaths.

! Climate change exacerbated rainfall causing devastating flooding in Eastern South Africa -
WorldWeatherAttribution.org & SAWS, May 2022
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Figure 2.77 Satellite imagery from 09-14 April 2022, indicating the formation of cut-
off low, associated with heavy rain, off the KwaZulu-Natal coastline
(Source: Zoom-Earth, 2022).
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According to a media statement released by SAWS, the exceptionally heavy rainfall overnight and
the next morning exceeded even the expectations of the southern African meteorological
community at large (SAWS, 12 April 2022). The strength and intensity of the storm as a result of the
cut-off low was not detected by the weather monitoring models. All the moisture that was brought
in from the Indian Ocean into KZN created the “perfect storm”.

“Some parts of KZN, especially the coastal areas, received between 200mm and 400mm of rainfall
within a 24 hour period. That amounts to nearly half of Durban's annual rainfall of 1,009 mm”, said
SAWS forecaster (Figure 2.78).

Rainfall (mm) for 08-11 April 2022 \\/)\D)

South African
Weather Service

Rainfall (mm)

[ Jo-01
[ Jo1-s
[ ]s-10
[ 10-25
B 25 - 50
I so- 100
I 100 - 150
B s50-200
I 200 - 400

Figure 2.78 Accumulated rainfall (mm) for the period 8 to 12 April 2022. Of particular
interest and relevance are the values indicated in light pink, indicating
200-400 mm. (Source SAWS).

According to South African meteorologists, these events have occurred in the past but it is a concern
that there's evidence that their frequency of occurrence is increasing. The number of heavy rainfall
events has systematically been increasing over the last five decades. As a result it is expected that
the frequency of extreme rainfall-producing events, such as cut-off low pressure systems will
increase in South Africa in the future. According to EUMeTrain, an international project founded by
EUMETSAT dedicated to the development of satellite meteorology training resources and training
methods, the occurrence of cut-off lows is not limited to the southern hemisphere but also in the
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northern hemisphere (eumetrain.org). Cut-off lows are common in South Africa, Namibia, South
America and Australia with an average of 40 storms per annum (eumetrain.org).

2.7.3 Post flooding mitigation measures

The KwaZulu-Natal provincial government called for a declaration of the state of disaster so the
province can access emergency funding from the state. On April 13, a provincial state of disaster
which was later upgraded to a national state of disaster, was declared specifically referencing the
loss of life and damage to property, infrastructure, and the environment as reasons for the
declaration. The infrastructure damage included the Port of Durban, which is one of the largest and
busiest shipping terminals on the continent and which is vital to the country’s economy.

The state of disaster enables the mobilisation of more resources, capabilities and technical expertise
in providing relief, recovery and rehabilitation to affected communities. It allowed for the disaster to
be mitigated in three phases:

e Immediate humanitarian relief, ensuring that all affected persons are safe and that their basic
needs are met.

e Focus on stabilisation and recovery, rehousing people who have lost homes and restoring
provision of services.

e Focus on reconstruction and rebuilding.

The National Treasury also assisted with an initial amount of funds available as part of efforts to
implement these support measures.

Damage to infrastructure within UW customer areas is shown in Figure 2.79. Sixteen projects are
being implemented to repair the damage to the infrastructure at the sites shown in Figure 2.79.

Addressing the nation on government’s response to these catastrophic floods, President Cyril
Ramaphosa noted that these floods were a tragic reminder of the increasing frequency of extreme
weather conditions. He stated that South Africa needs to increase its investment in climate
adaptation measures to better safeguard communities against the effects of climate change. At the
same time, South Africa needs to pursue its own emission reduction targets aimed at protecting
vulnerable communities and safeguarding jobs.
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3. DEMAND FORECASTS IN THE UMGENI WATER
OPERATIONAL AREA

This section documents Umgeni Water’s water demand forecast review that was completed in
September 2021. This process:

e Reviewed the figures for the financial year ending in June 2021 (2020/2021).

e Assessed and revised the short-term forecast for the financial year ending in June 2022
(2021/2022);

e Compiled short-term forecasts for the financial years ending in June 2023 (2022/2023),
June 2024 (2023/2024) and June 2025 (2024/2025); and

e Extended these short-term forecasts to a long-term forecast (30-year forecast) to the end of
June 2052 (2051/2052)

All data presented has been updated to include the November 2020 sales figures and all statistics
and trends have been based on the moving annual average and year-on-year growth figures as
determined at 30 November 2020.

3.1 Review of 2020/21 Sales

The initial forecasted water sales value for the financial year ending in June 2021 (2020/21), as
determined in September 2019, was 1 241 M&/day. In September 2020 this figure was revised to
1 415 M#8/day after updated discussions with customers and the inclusion of KCDM as a supply area.
Total sales recorded for the 2020/21 financial year averaged 1 474 M#£/day (538 195 M#). This was
4.2% higher than the September 2020 projection and can mainly be attributed to increased non-
revenue water in many of the municipalities as well as additional supply through the Western
Agueduct to eThekwini.

Total average water sales for the 2019/20 financial year was 1 396 M&/day, and hence the 2020/21
sales were 5.6% year-on-year higher than the 2019/20 financial year. As discussed above, this
increase in demand was as a result of increased sales through the Western Aqueduct as well as new
sales to KCDM. Demand is expected to increase further over the next year although, unfortunately,
this is mainly attributed to increased water loss in many of the supply systems (municipal water
loss). Figure 3.1 shows the 12-month moving average of Umgeni Water’s total average daily water
sales for the past 10 years.

Bulk water sales to eThekwini Municipality constituted by far the largest percentage (70.8%) of
Umgeni Water’s total water sales for 2020/21. Their proportion of the total sales increased slightly
from the previous year (69.3%). The Msunduzi Municipality is Umgeni Water’s second largest
customer, accounting for 14.8% of the organisation’s total sales. The remaining customers make up
the balance of the sales. Figure 3.2 illustrates the average daily sales volume distribution per
customer for the financial year 2020/21.
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Figure 3.1 Umgeni Water Total Average Daily Sales.
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Figure 3.2 Distribution of Sales Volumes for 2020/2021.
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3.2 2021 Short-Term Bulk Water Sales Forecasts

Curtailments were lifted in the Mgeni System in April 2018. This resulted in an increase in demands
to pre-drought figures in December 2018. Increased growth, as a result of the commissioning of
eThekwini Municipality’s Western Aqueduct, coupled with Umgeni Water’s expansion into KCDM
and an unfortunate increase in water loss in some customer areas, means that a steady growth in
demand has been experienced over the past years and this has increased the pressure on supply
infrastructure. This demand growth is further projected to increase to 1 518 M#£/day for the
2021/2022 financial year following which demand growth is expected to increase to 1 577 M2/day in
2022/2023, 1 618 M8/day in 2023/2024 and 1 667 M£/day in 2024/2025 (Figure 3.3). This demand
increase, which is mostly driven by increased water loss in systems, is not sustainable and the
infrastructure that should supply these high demands is almost certainly inadequate. As a result,
these predicted demand increases will have to be reduced through water demand management or
curtailment of supply.
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Figure 3.3 Total Average Daily Sales Volumes - Annual short-term forecast comparison.

3.2.1 eThekwini Municipality

In the 2020/2021 financial year, the year-on-year growth in sales to eThekwini Municipality
increased by 7.36%. The continued increase in sales is attributed to the commissioning of the
Western Aqueduct during the end of 2019. The growth in sales is shown in Figure 3.4, where the
twelve-month moving average of sales increased from 972 M€/day in July 2020 to 1044 M&/day in
June 2021.

Proposed developments and the associated demand, as a result of these developments within the
eThekwini area of supply, were discussed with the municipality during September 2021. Five (5)
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total demand scenarios of expected increase in demand were analysed. A hybrid demand projection
scenario was mutually agreed, taking into account the WC/WDM projects to be completed. . A year-
on-year increase in demand of 4.5% is expected and includes the anticipated full utilisation of the
Western Aqueduct; albeit limited to 170 M2/day until the uWP. This full utilisation includes the 14
M2/day supply to Umbumbulu once the booster pump station has been commissioned. The flow at
Point M will thus be reduced by the marginal increase in demand to Umbumbulu. The WC/WDM
interventions were deemed to have a low to medium outlook of making any significant impact in the
ensuing 2 years, explaining the upward trend of the 12-month moving average in Figure 3.4. The
historical sales and future demand projection for eThekwini Municipality is presented in Figure 3.4.
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Figure 3.4 eThekwini Municipality Total Volumes - Annual short-term forecast.

3.2.2 The Msunduzi Municipality

The water sales to Msunduzi Municipality increased by 2.8% from 212 M&/day in the 2019/2020
financial year to 218 M#&/day in 2020/2021 Projected demands for 2020/2021 were determined in
consultation with the municipality and it was agreed that, since water restrictions had been lifted,
the demand projection of 5% increase would be accepted.

Msunduzi Municipality's council have approved the low to medium income housing development in
the Shenstone/ Ambleton area, which is planned over the next five years. The bulk of this new
demand will be taken up during the next financial year. There has been a significant growth in
demand in the northern areas due to consumer behaviour. Msunduzi envisage that a major part of
the growth will be in this area. The Pietermaritzburg tourism portfolio envisage a major drive to
increase tourism in the Edendale area around the Henley Dam Hotel and this will increase the
demand in this area. The Clarendon demands have increased significantly and this is currently being
investigated. A Copesville and Murray Road new development has been identified and will increase
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the demand for this area. The Belfort Reservoir high increase in water demand is being investigated
by the UW and Msunduzi team.

Msunduzi Municipality have commenced with the implementation of the Vulindlela masterplan to
realise a sustainable water supply to Ward 39 off Vulindlela Res 10 and plan to implement the
recommendations over the next 4 years. Uncontrolled building regulations have also resulted in high
growth in the Vulindlela area and a high increase in water demand is foreseen in this area over the
next 5 years due to the inefficient use of water with an increase in demand of approximately 1.5
Me/day in the last financial year. The majority of the supply to the municipality will be from the
Midmar WTP.

The Msunduzi Municipality is implementing water demand management (WDM) initiatives within
the supply area, including the Vulindlela rural area. It is estimated that savings from these initiatives

will offset the growth in sales in the area in the short term.

The projection for Msunduzi Municipality is reflected in Figure 3.5.
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Figure 3.5 Msunduzi Municipality Total Sales Volumes - Annual short-term forecast.

3.2.3 uMgungundlovu District Municipality

The water sales to uMgungundlovu Municipality increased by 14% from 62 M&/day in the 2019/2020
financial year to 71 M&/day in 2020/2021. Projected demands for 2020/2021 were determined in
consultation with the municipality and it was agreed that an 8 % increase would be adequate.

It is envisaged that growth in housing development will be experienced in the Mid lllovo area over
the next two years and this will increase the demand in this area. UMDM is planning to improve the
level of service in the Greater Richmond area to house connections and plans to install waterborne
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sewerage systems in this area thereafter. The water connection project will start at the beginning of
the 2022/2023 financial year.

An increase in housing development in the Lion Park/Manyavu area is also planned towards the end
of the 2022/23 financial year and is likely to extend over the next 5 years. The Enkanyezini Project is
planned to be implemented. An increase in demand of 6 M€/day to 7.5 M&/day for the Howick West
to Mpophomeni Supply area, mainly due to high water losses in the area. The Mpophomeni WDM
Project is out on tender.

The uMshwati BWSS is now fully commissioned and operational and increases in supply to Cool Air,
Dalton and Swayimana has already been noted. The Dalton sales figures increased from 3 M€/day in
2019/2020 to 6 M&/day in 2020/2021. UMDM is in the process of connecting the Efaye and
Oswathini areas within the uMshwati BWSS. Reticulation construction in Efaye is planned to be
completed in 2024. The Ozwathini reticulation work is currently being implemented.

A number of commercial development areas have been planned for UMDM and construction for the
Hilton commercial development has progressed steadily.

The projection for uMgungundlovu District Municipality is shown in Figure 3.6.
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Figure 3.6 uMgungungdlovu District Municipality Total Sales Volumes - Annual short-term
forecast.
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3.2.4 iLembe District Municipality (including Siza Water)

Sales to Ilembe District Municipality can be described as follows:

e Sales to the Coastal Area of iLembe through Siza Water.
e Sales to the Coastal and rural inland areas of iLembe through iLembe District Municipality.

Historical demand has been gradually increasing over the past year. This is reflected in Figure 3.7
and Figure 3.8.

It is predicted that Siza Water’s demand will grow at a rate of approximately 3%. There is high
income housing that will be developed over the next 5 years with some occupation taking place. This
uptake is accommodated within the short term growth forecast. Siza Water operates a waste water
recycling plant that blends about 3 M¢/day into the potable supply system. Umgeni Water’s supply
to Siza Water is expected to be 10.03 Mé/day in 2021/2022, 10.33 Mé¢/day in 2022/2023 and
10.64 M¢/day in 2023/2024. The historical and future predicted increase in demand for the company
is presented in Figure 3.7.

At the time of determining the projections in August 2021, iLembe DM indicated their intention to
recommission Mvoti Water Treatment Works. As a result, the demand projection for 2021/22 was
reduced by 7.4 Mé/day. Demands prediction for the Lower Thukela have been higher than expected
resulting in the actual demand exceeding the projection. The demand for iLembe District
Municipality is expected to be 56.27 Mé/day in 2021/2022, 57.30 Mé/day in 2022/2023 and
59.02 M¢/day in 2023/2024. The historical and future projected increase in demand for iLembe
District Municipality is presented in Figure 3.8.
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Figure 3.7 Siza Water Total Sales Volumes - Annual short-term forecast.
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Figure 3.8 iLembe District Municipality Total Sales Volumes - Annual short-term forecast.

3.2.5 Ugu District Municipality

Total sales to the Ugu District Municipality remained “constant” during the 2020/2021 financial year.
The flattening out of sales to Ugu DM may be attributed to challenges in existing supply to various
areas, as well as installed capacity constraints at the various WTP’s.

The expected growth in sales to the Municipality is estimated at 10.9% in the 2021/2022 financial
year and 5.3% in 2022/2023 (Figure 3.9). The current water resources are insufficient to meet the
projected water demands. Furthermore, the water requirements exclude an estimated 30 M&/day
suppressed demand within the supply area as a result of infrastructure constraints. Although the
water resources within the local rivers and dams have recovered, the area is still augmented by up
to 70% from the Mgeni System via the South Coast Augmentation Pipeline and the South Coast
Pipeline.

The demand projection scenario was based on operating the local Water Treatment Plants at design
capacity. Hence the forecast sales growth is constrained by the available supply in the short term.

The recommended augmentation for the Upper and Middle South Coast Supply Area (refer to
Section 10) is the Lower uMkhomazi Bulk Water Supply Scheme (LUBWSS). A shortfall in water
supply is projected from 2017 until the LUBWSS is implemented.
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Figure 3.9 Ugu District Municipality Total Sales Volumes - Annual short-term forecast.

3.2.6 Harry Gwala District Municipality

The Ixopo WTP supplies the Greater Ixopo Area. Average daily sales from the WTP between July
2020 and June 2021 is approximately 2.35 M£/day. There was a decrease in the monthly sales from
September 2020 to June 2021. The year on year growth was -10.37%. The demand decrease over the
year can be mainly attributed to the stop in supply of tankers that supply water outside of Ixopo. The
Harry Gwala Municipality has agreed that a growth of 1.5 % is an appropriate for demand
projections over the next four years for this area (Figure 3.10).
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Figure 3.10 Harry Gwala District Municipality Total Sales Volumes - Annual short-term
forecast.

3.2.7 King Cetshwayo District Municipality

Umgeni Water became the bulk potable water provider for the King Cetshwayo District Municipality
in October 2020. This includes the operation, maintenance and management of some existing
secondary bulk schemes, including WTPs, Package Plants, and a number of Rudimentary Schemes.
The average daily sales for the 2020/2021 financial year to the King Cetshwayo District Municipality
area of supply was 43.36 M£/day (Figure 3.11).

Umgeni Water commenced with billing KCDM for potable water supply from the uMfolozi
Rudimentary Schemes in February 2021, i.e. actual sales volumes accounting for the unbilled
previous months. This explains the sharp increase in actual sales volumes for the month of February
2021 and the steady decline in sales volumes in March 2021.

The King Cetshwayo District Municipality anticipates a growth of 1%, which is appropriate for
demand projections over the next three years for this area.
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Figure 3.11 King Cetshwayo District Municipality Total Volumes - Annual short-term
forecast

3.3 Long-Term Forecast

The 30-year long-term sales forecast for Umgeni Water’s supply area (Figure 3.12) takes into
account increased sales (following the recent drought and commissioning of the eThekwini Western
Agueduct, new supply to KCDM, anticipated natural growth from the existing supply system, and
bulk sales from new supply infrastructure that would extend the area supplied. A base projection has
been developed from the short-term forecasts described in Section 3.2 of this report and then
extended at a compounded 1.5% per annum growth rate until 2051/2052. This growth rate has been
agreed to by the major water users in the region and is considered acceptable for this long-term
forecast as it closely matches the forecast that was independently derived as part of the “Water
Reconciliation Strategy Study for the KwaZulu-Natal Coastal Metropolitan Areas” undertaken by
DWS, which used a population projection technique to estimate demand forecasts.

Furthermore, Umgeni Water (UW) has embarked on a water demand project to install flow control
valves at the sales meters of supply areas that have been drawing far more than their agreed
theoretical water demand. A take on gate review meeting has been concluded in May 2022 and the
project is an inception stage (feasibility). Theoretical demands of respective zones within each WSA
will be agreed with the respective WSAs for the purpose of design and installation of flow control
valves. This will enable UW to provide equitable supply to all customers. At present, WTWs of UW
are under strain due to some areas/communities having an unacceptably high water demand, and
these are the points at which UW will look to install flow control valves at the sales meters, in
consultation with the respective WSAs. UW has begun liaising with the WSAs in this regard.
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Figure 3.12 Umgeni Water Long-Term Bulk Water Sales Forecast.




4. WATER CONSERVATION AND WATER DEMAND
MANAGEMENT

4.1 Background

Umgeni Water’s Water Conservation (WC) Policy was adopted in 1999 and the Water Demand
Strategy in 2013. These two documents elaborate on the legislative requirements (Umgeni Water
1999; 2013) and the primary reasons for Umgeni Water implementing water demand management,
namely:

e To be able to supply all reasonable demands without placing undue stress on exploitable
water resources
e To minimise expenditure on developing new resources
e To postpone capital expenditure on expanding bulk water infrastructure.
(Umgeni Water 2013: 3)

The purpose of this section is to:

(i) Summarise briefly the water demand management (WDM) practices currently being
implemented within Umgeni Water; and

(ii) To detail and elaborate on the WDM initiatives that Umgeni Water is undertaking in
partnership with Department of Water and Sanitation (DWS) to assist the Water Service
Authorities (WSAs) within the KwaZulu-Natal (KZN) province.

4.2 Current Water Demand Management Practices
within Umgeni Water

Umgeni Water undertakes water balances in each of the bulk water supply systems that it operates
(Sections 8, 9, 10, 11 and 12) in order to determine an indication of the water losses. The results of
these water balances indicate that the overall water loss in the bulk systems (including losses from
backwash water at the water treatment plants) is less than 5%. This does not include the King
Cetshwayo District Municipality, which is a new growth area/region of Umgeni Water. Umgeni
Water is committed to reducing or maintaining the average water loss below this level of 5% by
continuing to implement asset management plans and ensuring targeted investment in maintenance
throughout all the bulk systems.

Current WDM practices being implemented within Umgeni Water include:

e Monthly water balance exercises

e Meter accuracy testing, and calibration thereof (meters are replaced every five years)

e Monitoring and reduction of the average turn-around time to repair leaks and bursts

e Education programme / communication on water conservation water demand management
(WCWDM)

The above practices are undertaken diligently and are budgeted for, and thus contribute to the
achievement of Umgeni Water’'s WCWDM objectives summarised in Table 4.1.
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Table4.1 Water Demand Management objectives for Umgeni Water (2013: 10).

Objective Purpose

1. Implement efficient distribution management measures. | Minimise non-revenue water and manage distribution

losses.
2. Ensure adequate information to support Accurate information on all aspects of the supply system is
decision-making. vital for the management of system performance.
3. Promote the efficient use of water by customers. Educate all consumers on the efficient use of water.
4. Adopt Integrated Planning principles. Develop a sound relationship with customers to integrate

planning and development initiatives.

5. Contribute to the Catchment Management strategy. Effective WDM initiatives will relieve the stress on the
resource and thus aid in the management of catchments.

6. Ensure adequate institutional and financial capacity for | Constantly review and modify (if needed), Umgeni Water’s
WDM. structure and work ethic.

4.3 Assisting WSA’s in Reducing Non-Revenue Water

Umgeni Water, as a Bulk Water Services Provider, is cognisant of the impact that Non-Revenue
Water (NRW) has on the ability of WSA’s to sustainably supply consumers. WSA’s within KZN face
the challenges of poor and ageing infrastructure. They still have some challenges with regards to
technology and vital skills needed to combat NRW. As a result the municipalities are “faced with
almost insurmountable odds in combatting water loss”.

Umgeni Water, in response to the mandate provided by the Honourable Minister of Water and
Sanitation, has been providing strategic assistance to all KZN WSA’s so that sustainable
improvements can be made in the province. This assistance is through the KZN Regional Office of
DWS and the Department of Cooperative Governance and Traditional Affairs (CoGTA).

Umgeni Water established a WDM Unit in 2016 to provide support to WSA’s in curbing water losses
in their respective water supply systems. This WDM Unit provides measurement and analytical
support with technical recommendations where necessary. Four areas of framework support that
Umgeni Water is currently providing assistance with are:

(i) Strategic — preparation/updating of specific WCWDM master plans for each WSA

(ii)  Tactical — provision of specialist technical assistance and engineering advice for WCWDM
or NRW reduction implementation.

(iii) Regulatory — provision of assistance and support for No Drop assessments, monthly
reporting to DWS (e.g. WSA submission of water balance and water saving reports to DWS
in compliance with regulatory requirements) and training to WSA’s to ensure sustainability.
This includes tailor made WCWDM handbooks for each WSA.

(iv)  Financial — not direct funding support, but assistance in preparation of business plans and
funding applications, and for the tailor made WCWDM handbooks for each WSA. etc.

In 2016/17 the DWS developed a report into the State of Non-Revenue Water in KwaZulu-Natal. This
report provided comprehensive water balances for each of the 14 Water Service Authorities (WSA's)
in the Province. In addition, Key Performance Measures, economic analysis and an institutional
assessment of the capacity and capability of the WSA’s to plan, deliver and monitor Water
Conservation/Water Demand Management projects were also defined.
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The first study was completed in 2019 and an update of the Non-Revenue Water state in the
Province was prepared to highlight any changes in water supply conditions. The figures used in The
State of Non-Revenue Water report for the 2020/2021 financial year have been based on
information provided by the WSA’s in terms of their regular reporting to DWS.

It has not been possible to verify the accuracy of the data provided — where relevant, comments on
the validity of the submitted data per WSA have been raised by UW, and the WSAs have been
sensitised to this at the quarterly WCWDM forums (and through email correspondence).

The full report therefore presents the following:

i) A summary review of the status of Non-Revenue Water in KwaZulu-Natal for the
2020/2021 financial year;

ii) An assessment of the status of Non-Revenue Water in KwaZulu-Natal for the
2020/2021 financial year, as well as a comparison to the 2019/2020 financial year;

iii) A review of historical trends of water balances in the Province, dating from the
2016/17 financial year (pre-drought conditions);

iv) Challenges experienced by the WSA's that affect NRW;

v) Cautionary notes; and

vi) Recommendations for continued assistance, monitoring and evaluation.

In the spirit of intergovernmental relations (IGR), a partnership between DWS, Umgeni Water and
the CoGTA was formed in 2017/18 to further assess the state of Non-Revenue Water across the
Province, and to identify cost-effective measures to reduce Non-Revenue Water. This partnership is
ongoing and is part of KZN Water Conservation and Water Demand Management Forum.

4.4 Update of Relevant Water Supply Scheme
Information

A comparison of the 2019/2020 data with the 2020/2021 data identified the following (State of Non-
Revenue Water Report for the 2020/2021 financial year):

e The length of mains increased by 542 km in KZN from the 2019/20 to 2020/21 financial year.
It is unlikely that this physical increase in length of mains occurred in this short period and
therefore the accuracy of the data is questionable. This figure excludes 12 173km increase
reported by Newcastle Local Municipality from June 2020 to July 2020 which is highly
unlikely as it exceeds the total length of mains of eThekwini Municipality;

e A connection is defined as any point of water supply by the WSA and can be formal,
informal, or unauthorised. The total number of connections was reported as being 3 833
more than what was recorded in 2019/20. Several errors have been identified from the data
submitted by the WSAs, including confusion on what constitutes a connection and how to go
about categorising them for input into the IWA water balance. It appears that some WSAs
do not update these figures as they remain constant for years. Nonetheless, an increase in
water connections is a positive trend as an increase in formal and informal connections
results in an increase in the consumption;

e Average supply pressure has decreased by an average of 5m from a Provincial perspective.
Only Amajuba and Newcastle made improvements in reducing the supply pressure since the
2019/20 financial year, whilst other WSA’s average operating pressure remained the same.
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There is still confusion and uncertainty from the WSAs on how to calculate/estimate average
pressure, as Zululand reported an average system pressure of 3m, which is extremely low;

e Average percentage time pressurised in the networks decreased by 1% from a Provincial
perspective. Most WSA’s percentage time pressurised remained the same, with exception to
uThukela and Newcastle whose systems deteriorated.

(MAP AFRICA / AB PROJECTS JV 2021: 6)

4.5 Update on Water Balance

The International Water Association (IWA), developed the standard water balance to benchmark and
evaluate the performance of water distribution systems (bulk and reticulation) and it is being
promoted across the world as best practice. The IWA standard water balance was slightly modified
for South Africa to allow for free basic water (Table 4.2).

Table4.2 Modified International Water Association (IWA) Water Balance.

Water
Exported Revenue
(corrected Billed Water Exported
Water
for known
B U IS
Billed Authorized Billed Metered Consumption Revenue
Consumption Water
Volume Authorized
from Own Consumption Billed Unmetered Consumption
Sources
(corracted Unbilled Unbilled metered Consumption
for known Authorized
System A
errors) ::mut Consumption Unbilled unmetered consumption
Volume Water ] -
supplied Systematic Data Handling Errors
Apparent Losses Customer Metering Inaccuracies
Unauthorized Consumption
Non-
Leakage on Transmission and revenue
Distribution Mains
Water
Water Losses
Water Real Losses Leakage and Overflows at Utility's
Imported Storage Tanks
(corrected
for known
errors) Leakage on Service Connections up to
the point of Customer Metering

MNOTE: All data in volume for the period of reference, typically one year.

The water balance tracks, from left to right, how a water utility supplies water volumes from source
to customer, and provides the format for the utility to quantify amounts of billed and lost water.

Figures indicated below are mostly based on this IWA table and are supplied by WSA’s on a monthly
basis as part of DWS’s regulatory requirements on a specially prepared spreadsheet.
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The following is noted in terms of the change in water balance components across the Province from
the 2019/20 to 2020/21 financial years:

e (Water Supplied (System Input Volume) into the reported water supply systems across the
province increased by 1% (7 369 574 kl). It is still noted that many WSAs are not correctly or
accurately reporting the Water Supplied volumes, particularly from standalone or borehole-
supplied schemes. It has been noted that the system input volume for Harry Gwala
Municipality decreased by 30.9% (1 342 201 kl), which is attributed to the implementation of
smart meters as consumers became more water conscious and internal household leaks
became easier to identify.

e Authorised Consumption increased by 6.2% while Billed Metered Consumption increased by
8.5% and Billed Unmetered Consumption decreased by 5%.

e In terms of improving revenue through the billed metered consumption, uMgungundlovu,
City of uMhlathuze and eThekwini Municipality showed great improvement by 5 599 092 kl,
2760 262 kl and 27 091 904 ki respectively. Zululand showed a decrease in billed metered
consumption by 1 878 780 KI.

e Potential Revenue Water (volume only, not revenue as measured in monetary terms)
increased by 8.2% (29 745 505 kl). eThekwini Municipality were the main contributor to the
increase as the WSA recorded an increase of 27 091 904 kl in billed metered consumption.

e Unbilled Authorised Consumption decreased by 7.6% (4 736 174 kl) from the 2019/20
financial year, with City of uMhlathuze contributing 2 492 477 kl to the decrease. However,
data integrity is questioned as City of uMhlathuze’s unbilled authorised consumption was
recorded as zero from July 2020 to May 2021 and 174 462 kl in June 2021.

e Apparent Losses decreased by 3.5% (1 501 457 kl) and Real Losses (leakage) decreased by
13.8% (37 587 976 kl). Most WSAs in the province utilise the Percentage Commercial Loss
Guideline for calculating their apparent losses and with the remainder of the losses being
real losses. It was noticed that WSAs do not put much analysis into these percentages as it
remains the same for many financial years, which results in incorrect water loss distribution.
It is advised that the WSAs calculate the percentages based on in-situ data and calculation
viz:

Unauthorised consumption %: unauthorised connections divided by total number of
connections

Meter error %: In-situ meter accuracy testing during normal operation and maintenance
procedures.

Date transfer error %: Actual consumption subtracted by the consumption in the billing
reports, divided by the actual consumption.

e Non-Revenue Water volumes decreased by 3.7% (13 778 604 kl) since the 2019/20 financial
year.

In summary, a total of 2 050 Ml/day (compared to 2 030 Ml/day from the previous financial year) is
supplied to the province’s served population, with 1 054 Ml/day of that being billed to consumers
(compared to 996 Ml/day from the previous financial year). This means that 996 Ml/day is being lost
to Non-Revenue Water, of which 829 Ml/day is lost to apparent and real losses (compared to 866
Ml/day from the previous financial year). The comparison of the different water balance
components has been presented in Figures 4.1 to 4.9. Available key performance measure
information of all the water supply systems across the province, per WSA.)

(MAP AFRICA / AB PROJECTS JV 2021: 15)
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4.6

Non-Revenue Water Economics

The unit cost of water increased from a provincial weighted average of R7.18/kf to R12.19/ké
excluding VAT, while the lowest average sales tariff for domestic consumers also increased from a
provincial weighted average of R12.53/k€ to R15.04/ké. These rates were used to calculate either the
cost or equivalent lost revenue of various water balance components.

In summary, the following can be noted for the 2020/2021 financial year:

4.7

(The annual estimated cost of Water Supplied across the province decreased by 0.65% from
R8 815 773 228.08 in the 2019/20 financial year to R8 758 198 219.53 in the 2020/21
financial year;
The annual estimated cost of Non-Revenue Water across the province decreased by 3.7%
from R4 421217 692.43 in the 2019/20 financial year to R4 258 786 875.95 in the 2020/21
financial year;
The annual estimated equivalent lost revenue from Unbilled Authorised Consumption across
the province decreased by 6.9% from R955 725 481.09 in the 2019/20 financial year to
R890 102 922.26 in the 2020/21 financial year; and
The annual estimated cost of Real Losses (Leakage) across the province decreased by 13.7%
from R3 216 487 699.91 in the 2019/20 financial year to R2 775 985 330.37 in the 2020/21
financial year.)

(MAP AFRICA / AB PROJECTS JV 2021: 40)

KZN WSA Non-Revenue Water Trends

A comparison for the period 2019/20 — 2020/21 for the KZN WSA’s is summarised below.

4.7.1 Water Balance Analysis Across the Province

Water Supplied, Billed Authorised Consumption, Non-Revenue Water and Real Loss volumes from
the period 2016/17 financial year to 2020/21 financial year i.e., five years of historical data and
trends for both the province (Figure 4.1).

(MAP AFRICA / AB PROJECTS JV 2021: 41)
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Historical Water Balance Analysis - Water Supplied, Billed
Authorised Consumption, Real Losses and Non-Revenue

Water
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Figure 4.1 Historical Water Balance Analysis (2016/2017 to 2020/2021) (MAP
AFRICA / AB PROJECTS JV 2021).
4.7.2 Length of Mains

The length of mains, as reported 2020/21, was reported as being 57 934km, which is 12 715km more
than that recorded in 2019/20 (
2).This increase is due to the substantial reported increase in length of mains for Newcastle Local
Municipality, which increased by 12 173 from June 2019 to July 2020. It is unlikely that this physical
increase in length of mains occurred in this short period and therefore the accuracy of the data is
guestionable as the figure exceeds that of eThekwini Municipality. The accuracy of the data reported
in 2020/21 could not be verified at the time of drafting this report.

(MAP AFRICA / AB PROJECTS JV 2021: 7)
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Figure 4.2 WSA length of mains (2019/2020 vs 2020/2021) (MAP AFRICA / AB
PROJECTS JV 2021).
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4.7.3 Number of Connections

A connection is defined as any point of water supply by the WSA and can be formal, informal, or
unauthorised. The number of connections was reported as being 1461 408, an increase of 3 833
between 2019/20 and 2020/21 (Figure 4.3). As mentioned earlier, a number of errors have been
identified from the data submitted by the WSA’s, including confusion on what constitutes a water
connection.

(MAP AFRICA / AB PROJECTS JV 2021: 7)
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Figure 4.3 WSA total number of connections (2019/2020 vs 2020/2021) (MAP
AFRICA / AB PROJECTS JV 2021).
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4.7.4 Percentage Time System Pressurised

Average percentage time pressurized in the networks decreased by 1% from a Provincial
perspective. Most WSA’s percentage time pressurised remained the same, with exception to
uThukela and Newcastle whose systems deteriorated (Figure 4.4).

(MAP AFRICA / AB PROJECTS JV 2021: 7)
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Figure 4.4 WSA percentage time system pressurised (2019/2020 vs 2020/2021)
(MAP AFRICA / AB PROJECTS JV 2021).
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4.7.5 Non-Revenue Water by Volume

Non-Revenue Water volumes decreased by 3.7% (13 778 604 kl) since the 2019/20 financial year. A
total of 2 050 Ml/day (compared to 2 030 Ml/day from the previous financial year) is supplied to the
province’s served population, with 1 054 Ml/day of that being billed to consumers (compared to 996
Ml/day from the previous financial year). This means that 996 Ml/day is being lost to Non-Revenue
Water, of which 829 Ml/day is lost to apparent and real losses (compared to 866 Ml/day from the
previous financial year) (Figure 4.5).

(MAP AFRICA / AB PROJECTS JV 2021: 16)

200

180

160

140

120

100

NRW by Volume (Million KL/Year)

m 2019/20 2020/21

Figure 4.5 WSA Non-Revenue Water by volume (2019/2020 vs 2020/2021) (MAP
AFRICA / AB PROJECTS JV 2021).
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4.7.6 Non-Revenue Water by Volume Percentage

Non-Revenue Water by Volume Percentage regressed from 44.5% to 51.6% vyear-on-year
(Figure 4.6). However, the use of percentages as a performance measure is not considered
international best practice and is actively discouraged. However the performance measure is
presented for compliance purposes for the Department of Water and Sanitation.

(MAP AFRICA / AB PROJECTS JV 2021: 26)
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Figure 4.6 WSA non-revenue water by percentage (2019/2020 vs 2020/2021) (MAP
AFRICA / AB PROJECTS JV 2021).
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4.7.7 Annual Cost of Real Losses

The annual estimated cost of Real Losses (Leakage) across the province decreased from
R3 216 487 699.91 in the 2019/20 financial year to R2 775 985 330.37 in the 2020/21 financial year
(Figure 4.7).

(MAP AFRICA / AB PROJECTS JV 2021: 39)
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Figure 4.7 WSA annual cost of real losses (2019/2020 vs 2020/2021) (MAP AFRICA /
AB PROJECTS JV 2021).
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4.7.8 NRW Historical Trends

Figures 4.8 and 4.9 indicate the 5-year historical trends, comparison of non-revenue water by
volume for all 14 KZN WSAs.
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Figure 4.8 Historical NRW comparison between KZN WSAs by percentage volume
(2016/2017 — 2020/2021) (MAP AFRICA / AB PROJECTS JV 2021).
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Historical NRW comparison between KZN WSAs
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Figure 4.9 Comparison of non-revenue water by volume (MAP AFRICA / AB PROJECTS JV 2021)



4.8 Summary on the 2020/21 KZN WCWDM Support
Programme

The project was successfully completed which resulted in:

e Updating of 6 master plans

e Preparation of 7 business plans for funding applications

e Revenue improvement strategies documents for 11 WSAs

e Determination of true cost of water documents for all 14 WSAs, and

e The

state of Non-Revenue Water in KwaZulu-Natal (2020/21) report.

Full reports available from DWS Regional Office (KwaZulu-Natal) and Umgeni Water, Planning
Services Department. The above reports were submitted to the WSAs for comment and input.
Finalised reports were shared with the WSAs.

4.9 Future WCWDM Projects

Umgeni Water will continue to support the KZN WCWDM programme in the 2021/22 financial year,
with further improvements based on lessons learned and on WSA requests. In support of the overall

programme

objectives, six Key Support Areas (KSA’s) have been identified. These are summarised as

follows and will form part of the 2020/21 as well as 2021/2022 financial year report:

e KSA1:
e KSA?2:
e KSA3:
e KSA4:

WC/WDM State of the Province Report

Development and Monitoring of Implantation Plan for WC/WDM in the Province
Development of three (3) Business Plans (for WSAs) for Funding Application.

DWS Reporting Assistance (UW actively participates in and facilitates the KZN

WCWDM quarterly forum)

e KSAS:
e KSAG:

WSA WCWDM Mentorship
Program Support

Umgeni Water is committed in ensuring that the continued implementation of the NRW reduction
support programme yields positive results and as such the following future projects are proposed:

(i) Confirmation of System Input Volume for Water Balance for UW and WSAs

This will involve an assessment and evaluation of bulk meter points. As part of this
exercise any new bulk meters that are required for the NRW systems will be identified
and motivation made for damaged meters to be repaired, replaced or calibrated. Many
WSAs employ estimation for water schemes that do not contain water meters. Other
areas of focus such as zoning and thus zonal meters will also be considered, in order to
improve monitoring and control. Consolidation and updating of ACIP bulk metering
requirements for the Province, detailing remaining meters to facilitate systems-based
water balance reporting as well as updated budgets.

(ii) Development of three (3) Business Plans (for WSAs) for Funding Application

The Professional Service Provider will be required to undertake all necessary
preparatory, investigatory, analytical and reporting activities that could form part of the
development of these business plans, including facilitating the approval of them at
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Umgeni Water Executive Committee (EXCO) and DWS KZN’s Sector Appraisal
Committee (SAC).

During this process, areas of intermittent water supply will be identified. Special
projects will then be motivated to address these areas of intermittent supply problems.
Pressure management areas should also be identified within each WSA and motivations
done to ensure that the average zone pressure is approximately 50 m. Excess pressure
causes undue stress on pipeline networks, resulting in premature aging and
bursts/leaks. Reduction of pressures at night through modulated pressure reduction
valves can also relieve the stress on the pipeline infrastructure, and reduce water
losses, thus promoting reliability of supply.

(iii) On-going Monitoring and Evaluation for UW and WSAs

e  Preparation of quarterly water balances.

° Preparation of water savings reports.

e No drop assessment improvement reports.

e Acquiring of NRW equipment for assisting WSAs with special projects/requests. The
equipment includes a Ground Penetrating Radar (GPR) for detecting underground
services, latest insertion probe meters, clamp-on meters, ground microphones and
noise correlators.

e UW has also acquired a remotely piloted aircraft (RPAS), also known as a drone, to be
used for various applications including arial mapping and leak detection. UW is still busy
with the SACAA registration of this drone for official usage.

4.10 Way Forward

Water conservation and water demand management has become an integral part of Umgeni
Water’s operating philosophy. WSA’s have been assisted to develop 5 year WC/WDM master plans
to specifically deal with NRW. NRW can be reduced to acceptable levels when the KZN water sector
has:

° A common vision regarding water efficiency;

) Identified NRW reduction as a critical business activity;
° Strong and informed leadership;

) Dedicated NRW teams;

° Strong cooperation between departments; and

° A strong asset management philosophy.

Water conservation and water demand management is often listed as the top priority in all the DWS
Reconciliation Strategies for areas of KZN (2012 onwards). This has not changed, and UW views this
as the TOP priority for WSAs to implement with urgency. This will result in the sustainable use of the
natural water resources and improvement of reliability of supply. By default, it will also free up
water for use in areas where there is still a backlog. Considering the unacceptably high water losses
and non-revenue water, the WSAs cannot afford to continue with new capital works, without also
replacing old AC pipes, resolving illegal connections, and metering all customers with individual
connections.

Bulk metering is also a key priority in order to be able to calculate the water balance in each scheme.
It should also be remembered that the water demand model utilised for the water master plans of
WSAs includes the assumption that water losses percentage will decrease over time, as it plans for
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good business, not poor management. If the WSAs do not intervene, and reduce water losses, the
actual demands for the various schemes will almost certainly exceed the resource yield, leading to
reduced supply to consumers. This is exactly what is being discovered at present in the WSAs of KZN,
and curtailment of daily water volumes will have to be instituted where communities refuse to
comply with responsible water consumption.

In the longer term, as the service landscape changes, the WSAs needs to move out of the current
crisis management to a pro-active WCWDM programme that includes the four elements of WCWDM
(Figure 4.10) expounded on in the National Water Resources Strategy (DWA 2013).

WATER RESOURCE MANAGEMENT

+ Water quality management « Social awareness and
education « Rehabilitation of a water resource
+ Dam storage optimisation » Removal of invading
alien plants * Drought management
A

RETURN FLOW MANAGEMENT . WC we DISTRIBUTION MANAGEMENT
+ Minimisation of losses « Minimisation of storm ~ WC » Pressure management & metering + Replacement
water infiltration » Minimisation of pollution K wC of infrastructure * Preventative maintenance
reclamation ¥.... @ 'A « Infrastructure optimisation « Loss minimisation
* Polluter pays/effluent charges « Dual distribution systems

v
CONSUMER DEMAND MANAGEMENT
+ Social awareness and education * Retro-fitting

« Effective pricing and billing « Repair of leaks - loss
minimisation » Regulations

Figure 4.10 Elements of Water Conservation and Water Demand Management
(NWRS, DWS, 2013: 57).

An aggressive, expanding WCWDM project needs to be planned for each water supply scheme in the
preparation for schemes migrating to a higher level of service. A dedicated WCWDM team is not
needed. Instead, the reticulation operations teams, and the maintenance teams in each WSA need
to have WCWDM KPls, with maintenance schedules that ensure coverage of all schemes. This should
be coupled with a strong consumer awareness programme, and the implementation of a “citizen
science” reporting mechanism to report leaks, bursts etc. This system should be implemented
immediately as part of business as usual, by the staff of WSAs. A 5 year WCWDM Master Plan was
developed for each of the WSAs through support of UW, DWS and CoGTA KZN but these are not
being used by the WSAs to initiate projects. The costed interventions within the primary schemes of
each WSA are available in these 5 year WCWDM Master Plans. This is an intense programme dealing
with the highest priority interventions.

Due to the significant backlog of water problems, and the urgent nature thereof (and the scale or
magnitude of these water supply schemes), this should be a set of outsourced projects to make a
rapid, significant impact on NRW in the WSAs. WSAs need to be compelled by CoGTA and DWS to
prioritise a certain minimum percentage of funding for implementation of NRW projects.

A significant aspect that is not dealt with specifically in the 5 year WCWDM Master Plan is AC pipe
replacement in the older areas of the established towns e.g. Vryheid, Greytown, Pietermaritzburg,
etc. This ageing infrastructure is a significant contributor to the water losses in these towns and a
prioritized programme of replacement needs to be developed and implemented. A set of projects
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for this replacement, over the next 10 years, is needed urgently and funding would have to be
sought from DBSA or international donors e.g. the Orio projects of uMgungundlovu DM.

UW will therefore continue to raise the above issues with the water sector (especially the WSAs) at
the quarterly WCWDM forums and assist where possible, in an effort to get the WSAs to priortise
funding for NRW reduction programmes and revenue enhancement programmes.

4.11 WCWDM Projects Currently Underway in KZN

Water Services Infrastructure Grant (WSIG) is, amongst other functions, meant to support
municipalities in WCWDM related projects. Some WSAs are taking advantage of this grant and are
implementing WCWDM projects whereas others are still behind. Table 4.3 indicate a list of current
projects underway in KZN.

Table 4.3 List of WCWDM Projects currently Underway in KZN.

WSA Name of the Project Project Stage | Funding
llembe DM Old Water Mains Replacement: Ndwedwe South and North and Construction WSIG
KwaDukuza
Old Mains Replacement — KwaDukuza and Mandeni (Phase 4) Construction WSIG
Non-revenue water reduction program Construction WSIG
King Cetshwayo DM | (Revenue Enhancement) WC/WDM Strategy Implementation: Phase 3 Construction WSIG
Newcastle LM Reduction of Non-Revenue Water Construction WSIG
City of uMhlatuze Richards Bay Pipe Replacement Construction WSIG
tM Reduction of Non-Revenue Water Construction WSIG
uThukela DM Wembezi WCDM Phasel Construction WSIG
Ezakheni water supply system: WCDM Planning WSIG
Ugu DM Non-Revenue Water Reduction Programme Construction WSIG
Refurbishment and Replacement of Infrastructure in Ugu DM area of Construction WSIG
supply
Revenue Management Plan Construction WSIG
Non-Revenue Water Reduction: Phase 3 - AFA Construction WSIG

Furthermore, Umgeni Water (UW) has embarked on a water demand project to install flow control
valves at the sales meters of supply areas that have been drawing far more than their agreed
theoretical water demand. A take on gate review meeting has been concluded in May 2022 and the
project is an inception stage (feasibility). Theoretical demands of respective zones within each WSA
will be agreed with the respective WSAs for the purpose of design and installation of flow control
valves. This will enable UW to provide equitable supply to all customers. At present, WTWs of UW
are under strain due to some areas/communities having an unacceptably high water demand, and
these are the points at which UW will look to install flow control valves at the sales meters, in
consultation with the respective WSAs. UW has begun liaising with the WSAs in this regard.
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5. SYSTEMS ENERGY ANALYSIS IN THE UMGENI
WATER OPERATIONAL AREA

5.1 Overview

The energy efficiency of water supply cannot be optimised unless the impact of infrastructure on
energy use is understood. With this in mind, an analysis of energy use is provided in this section of
the Infrastructure Master Plan (IMP) and shows the energy “cost” of regional and local water supply.

Umgeni Water’s operational area consists of the following systems:

e Mgeni System comprising the Upper Mgeni and Lower Mgeni (Section 7)
e uMkhomazi System (Section 8)

e South Coast System (Section 11)

¢ North Coast System (Section 12)

e Middle uThukela and uMhlathuze System (Section 15 and Section 16)

This section focuses on the period July 2020 to June 2021 and for areas where information was not
available, the closest full year cycle was utilised. Values indicated in this section are an indication of
power consumption and some values have been averaged due to the lack of available meter
readings. Values have also been corrected where obvious errors were detected. These errors could
be attributed to meter reading errors and administration errors.

Figure 5.1 indicates the power usage per system. An average of 244 299 MWh was used across all
systems within Umgeni Water to supply approximately 593 853 ME per annum. The two systems
with the highest power usage are the Upper and Lower Mgeni Systems and their combined systems
account for 82.79 % of water produced and 80.82 % of total power usage throughout the Umgeni
Water supply area. The majority of water produced by these systems supply the uMgungundlovu
and eThekwini municipalities with a smaller percentage been supplied to the southern and northern
coastal area.

Table 5.1 shows a 0.47 % increase in the energy consumption across the company, with the largest
increase (in terms of a percentage) being the Upper Mgeni System. All other systems show a
decrease in the energy usage. Note must be made that Umgeni Water does not provide water to the
Upper uThukela region and the previous years total power included the region. If the usage in this
area was to be taken out from the previous year, the increase in power usage for the company
would be 6.77 %.

The large increase (31.8 %) in the electricity usage in the Upper Mgeni System is attributed to the
corresponding increase in supply of 8.12 % and the increase in the pumping times and volumes from
the inter-basin transfers from the Mooi System via the Mearns pump station. Mearns pump station
used 58.36 % more power than the previous years and that equates to 7 319 MWh more than 2020
and pumped an additional 20 268 MC of raw water into the Midmar system.

The second largest drop in energy consumption was the South Coast system. This is attributed to the
corresponding drop in the water supply in the Mtwalume WTP. Since this supply is heavily
dependent on pumping, the drop in sales has resulted in a drop in the energy usage by 3 728 MWh
for the year. The south coast has had many challenges with electricity supply and the reported usage
may also be flawed due to billing correction issues.
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The decrease in the power usage in the Ixopo System is due to the decrease of 9.7 % in water supply
for the year. The supply of tankers that deliver water outside of the area has been stopped and has
resulted in the energy usage drop. The Ixopo system has been flagged as an inefficient system year
on year and further investigation must be carried out to optimise this system.

Table 5.1 Yearly comparison on power usage.

Year 2020 2021 % Diff
System kWh/annum kWh/annum kWh
Upper Mgeni 66 117 944 87144970 31,80
Lower Mgeni 111 448 868 110290876 -1,04
North Coast 32 109 950 31549664 -1,74
South Coast 17 775 527 14039928 -21,02
Ixopo 1360 160 1274520 -6,30
Upper uThuleka 14 876 556 N/A
Total 243 689 005 244299958 0,25

geni Water Power Usage (kWh/annum)

Ixopo 1274520

South Coast 14 039 928

31 549 664

North Coast

Lower Mgeni 110 290 876
Upper Mgeni 87 144970
B kW...
0 20 000000 40000000 60000000 80000000 100000000 120000 000

Figure 5.1 Total Energy Consumption for Umgeni Water Systems 2020/21.

Energy Intensity graphs provide an indication of the rate at which power is consumed to produce or
transport water i.e. kWh per K€ This indicator is used to compare power usage of different
infrastructure components and systems.
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Figure 5.2 represents the different power intensity rates for the Umgeni Water systems. The
average energy requirement is 0.41 kWh/ke i.e. the power used across the entire Umgeni Water
supply area divided by the total volume produced or pumped. This value is a decrease of 3.12 %
from the previous year. The Ixopo system is 3.65 times above the average and is by far the costliest
system, in terms of energy intensity in the Umgeni Water supply area and seems to be increasing in
energy intensity yearly.

Umgeni Water Systems
Energy Intensity (kWh/kl)

Ixopo 1.50
South Coast - 0.23
Lower Mgeni _- 0.34
-I O.IZO 0.I40 0.I60 0.I80 1.I00 1.I20 1.I40 1.I60

Figure 5.2 Energy requirement to supply water in Umgeni Water Systems 2020/21.

5.2 Energy Usage per Infrastructure Component

The analysis is further broken down per Umgeni Water’s individual infrastructure components
(mainly WTP’s and Pump Stations) across the area of supply (Figure 5.3).

Figure 5.3 and Figure 5.4 show that the largest power consumers across all the Umgeni Water
systems is the Durban Heights Shaft Pumps, with an annual consumption of approximately
29 000 MWh per annum followed by the Wiggins High Lift Pump Station. Thereafter, Hazelmere WTP
followed by the Spring Grove Pump Station.
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Figure 5.3 Annual Power Usage Comparison Umgeni Water Installations.
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5.3 Energy Intensity per Supply Point

To further illustrate the power intensity usage across Umgeni Waters Supply area, the energy
requirement was further analysed per supply point and is illustrated in Figure 5.5. This graph
provides an indicative cost per kilolitre in terms of energy usage from source to supply point.

Figure 5.5 indicates the most expensive points of supply, in terms of energy usage, throughout all
Umgeni Water’s Supply Areas. The average energy requirement across the 51 supply points is
1.21 kWh/ké€ and 15 of the 51 supply points are supplied at a rate above the average.

The highest energy requirement per kilolitre of water supplied is the supply from Midmar to
Vulindlela with the highest intensity being the supply to Vulindlela Reservoir 5 at 5.75 kWh/ké. The
supply to Vulindlela has a high intensity because of the low volumes pumped to high heads. The
same applies for the supply to Ndwedwe from the Hazelmere WTP with the supply to Reservoir 5
being 3.2 kWh/ke.
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5.4 Observations and Recommendations

The two most energy intensive sub-systems are the supply to the Vulindlela area from Midmar Dam
and the supply to the Ndwedwe area from the Hazelmere Dam. The Maphumulo System has also
increased in the power intensity and may be attributed to an increase in supply to the higher
portions of the system.

The highest energy use per annum are the high lift pump stations that deliver raw water to the
systems. This is generally the case where the WTP is not situated close to the resource, or where raw
water is transferred to another basin.

Monitoring of the energy usage throughout the organisation is conducted by the Operations Division
and detailed records are kept in the majority of the areas. There is however, room for improvement
in this regard.

It must be noted that receiving of timeous bills with correct readings from power suppliers within
the area of supply is an ongoing issue. Certain bills are received once every 6 months and there are
no check meters in place to verify readings.

Certain installations, such as Hazelmere WTP, receive a consolidated billing account. This cannot be
used to accurately measure the cost of supply to the various areas supplied by this WTP.

Errors in recording of information of power consumption have been encountered in some instances,
which can be attributed to human error. Data capturers are encouraged to interrogate information
prior to submitting as these records are relied upon for reporting purposes.

Umgeni Water will have to invest in electrical sub-meters to ensure the accurate recording of energy
per sub system, and to assist in vetting billed power consumption (as received from Eskom and
municipalities).

The following recommendations are made to better monitor and improve the energy usage
throughout the supply area:

e Electrical and flow meters be installed and monitored in/at all Umgeni Water’s pump stations.

e The electrical meters can be used as check meters as there is no means to currently verify the
readings supplied by the power suppliers.

e Monitoring of the energy usage will provide an early warning sign to mechanical wear on
pumps and maintenance can be planned timeously.

e Umgeni Water should investigate the use of power saving technology to reduce its carbon
footprint and operational costs thereby creating a more cost effective product for the end
user. A typical example is the fitment of variable speed drives (VSDs) which will also reduce
the occurrence and severity of water hammer (transient pressures).

e Investigations should be undertaken on the Ixopo System to determine the cause of the high
energy usage.

e UW toinvestin smart meters which can be monitored and operated online and remotely.
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6. OVERVIEW OF SYSTEMS

6.1 Overview of Systems

All existing water resources and water supply infrastructure, as well as the proposed infrastructure,
has been categorised into a number of primary systems in order to assist with better describing and
understanding the dependencies and interconnectivity between the many components (refer to
Figure 6.1). Each of these systems is defined by the catchment which forms the primary, or original,
source of water for a particular bulk supply network. The catchments are grouped in logical regions
as shown in Figure 6.1. The exception here is the South Coast where a number of small adjacent
catchments provide the necessary water resources, and hence have been grouped together. It is
further noted that whilst the Mgeni and Mooi Systems are primary systems, with the Mooi-Mgeni
Transfer Scheme, these two systems work concurrently and therefore the Mooi System is discussed
with the Mgeni System in Section 7.

For further clarity, the larger primary systems have been divided into secondary systems as shown
in Figure 6.2 for Umgeni Water’s operational area.

Within a primary system, and where applicable a secondary system, logical networks of water supply
infrastructure have been classified as sub-systems. The larger networks can contain a number of
sub-systems.

Whilst each water supply system is generally self-contained, in most cases there is interconnectivity
between the various systems. Linking the various supply systems such that they can receive potable
water from more than one source is important to ensure that a sustainable supply of water can be
provided within each system at all times. These linkages therefore form part of the long-term
planning processes undertaken by Umgeni Water.

Figure 6.2 illustrates all the existing and proposed water system configurations and linkages (within
the Umgeni Water Operational Area), and provides a point of reference for Section 7, Section 8,
Section 11, Section 12 and Section 13 of the IMP 2021.

150

=
| —



\/(1(“ 1/‘\ ! 1

Lake
Sibiya

|
N e BSWATINI:
|

\1"11'0119010 ol

| K

ANy
Newca Al F
V
'M...'\u Mkuze o
‘B.u ffalo
g ¥ . E
MAfolozi I@ \E &
Q
N
N
e Q
b N
A
/
\—//
\
Ukhahlan?ba Drakens
Park M ozozir/ ]\IULlll
4 .‘
Drakensberg IR
Range lU'llll/l
I \K\
LESO T H [0} T
Mz1u1khﬁ‘l‘$l
\'\ ‘1(1(119
/\, [ 1: peh ; Somth-
\,‘/ \Ib/lnll 1‘e -f V\(\oq SI
/
z

o ry= B
Y

Umgeni Water Infrastructure Master Plan 2022; MDB 2018, 2022
Esri, HERE, Garmin, FAO, NOAA, USGS, Esri, USGS, After ESRI's DCW.

Legend
UW Operated WTPs (2022)

‘ Upper Mgeni System
- Lower Mgeni System

lﬂ North Coast System

- South Coast System

- Lower South Coast

uMkhomazi System

' Middle uThukela
- uMhlathuze

Non-UW Operated WTPs (2022)

Buffalo

Bl ower south coast
Mfolozi

Bl viddie uThukela
Mzimkhulu

- Upper Mzintlava
- Upper uThukela
B8 uvhiathuze

TP umkuze

- uPhongolo

Original Scale at 1:3 000 000 on A4

0 50 100 km

Figure 6.1 KZN primary systems.




uMkomazi System Mooi System : Mgeni System

I\ I\

ST Meamns Weir
Lower Mkomazi Upper Mkom L

v

Lower Mgeni

Upper Mgeni

Inanda Dam

WTP
D — b 4 b - A 4 _d

s é ¢ : N S ' aneEs 2 o

Impendle §
pan N R Midmar Dam

e . S”B‘::‘em Greater Mpofana
4 > : Subr- System 6 } } :
{ Ixopo WTP . .
< S : a Y - o a Y " Durban Heights o Y :

: i Midmar WTP 1 [ DVHariswTP | | wiggnswiP { ] | Maphephethwa WTP |

: L L i /

/ H . I y P N N .
—_— . H : : . [ | [ eThekwini | eThekwini | [ eThekwini | eThekwini H
. . Howick North Howick West WidmarfUmilaas Msunduzi Wartburg .
v H : b b- Road Sub- — St b. Durban South ‘ Durban Central Durban Horth ‘ Maphephethwa :
: Sub- System Sub- System oad Sub- System upply | Sub- System | Supply Supply ) | Supply Supply :
uMkomazi River | : . - A . :
: A :
. v A 4 : :
. - - :
e - B Umlaas Road o eThekwini N
]: Lower Mkomazi WTP ] South Coast SyStem e e » Sub- System ¥ Outer west Supply N
' : uMhlathuze System
Middle South Coast Upper South Coast :
Central Ndwedwe Southern Ndwedwe . ‘ { L l }
: Middledrift System Nkandla System Goedertrouw System Eshowe System
Mhlabatshane Umzinto Dam EJ Smith Dam Nungwane North Coast System :
Dam N . Dam '
I\ A 5
;/ Amanzimtoti WTP \\4—’ ‘ ‘ } : Ihiazi Dam
. v . . Lower Thukela :
: Mvoti System Mdloti System <
v \ System
Mhlabatshane L
Sub- System v Upper Middle South
4 Coast Sub- System Rutledge Dam
Central Ugu - i
Inland Supply Upper Mvoti Lower Mvoti uMhlathuze River Gces:c;rcuw
(" ™ B B B
Southern Ugu - Gentral Ugu - H
Goastal Supply Goastal Supply :
L Py L el e
A A : : ) . 4 g . .
. : Imvutshane : & b | Middledrift WTP { Nkandla WTP ‘\\ \'/ Goedertrouw WTP | i EshoweWTP |
: Dam [ HazelmerewTP . | Lower Thukela WTP | | { | § ) i owe |
: < o : o - g - A > = _ 4
— — - G
e ] LTS | B N
Goast Sub-System : I l L
A A . v h 4
o N = %N [ emean | eTenum |
[ L " X Y Hazelmera/Avondale Ndwedwe Middledrift Sub- Nkandla Sub- Mthonjaneni Sub- KwaHlokehloko
\\ Maphumulo WTP | Mvoti WTP Lower MvotiWTP | Sub- System Sub- System Water;:?’r:';oemx ‘ ‘ Gran sg:::\'f:l;ularn ‘ System System ‘System Sub-System Eshowe Sub-System
e Y ra Y
Northern Ugu - Southern eThekwini A
Coastal Suppl; Suppl: N
LEGEND L poly R pRly ) v C v
= . ¥
PRIMARY SYSTEM g . Existing WTP Maphumulo AvondalefHonolulu ch:ﬂ'l:mke\a Lov’\;er“'l;lhuke\a
SECONDARY SYSTEM ) Proposed WTP Sub- System Sub- System P Sub- h\;:m Sub m—if:;m
Tertiary System — Linkage : ; - -
Sub-System L EXreen Proposad Linkage :
Proposed Sub-System Honaluluf :
pu - » KwaDukuza L B
C 7 Non-LIv¥ Supply Sub- System
A cistins dam
AR, Fropossd dam
A 4
\_ . llembe - KwaDukuza
" Supply

Figure 6.2 Water infrastructure system configurations and linkages.

152

—
| —



ACKNOWLEDGEMENTS

Umgeni Water’s comprehensive 2021 Infrastructure Master Plan has been updated and improved to
produce this 2022 version. The concerted effort of the Planning Services Department as a whole in
producing this document is acknowledged and appreciated. This was all achieved under ever trying
conditions with many staff working remotely whilst contending with the COVID-19 Lockdowns.
Specific contributions by the various team members deserves acknowledgement:

e Alka Ramnath (Planner) Project management, Section 2, Spatial information, Research and
input to all volumes

e Graham Metcalf (Geohydrologist) Groundwater and Wastewater

e Gavin Subramanian (Planning Engineer) Infrastructure on the North Coast System

e Angus Nicoll (Planning Engineer) Infrastructure on the South Coast and Mgeni Central
Systems

e Vernon Perumal (Planning Engineer) Infrastructure on the uMkhomazi, Upper uMzintlava
and Upper uMzimkhulu Systems and compiling the Energy Section

e Mark Scott (Planning Engineer) Infrastructure on the uMfolozi, uMkhuze, uPhongolo and
Lake Sibiya Systems

e Reshina Maharaj (Planning Engineer) Infrastructure on the Mgeni Inland System

e Nathaniel Padayachee (Planning Engineer) Infrastructure on the Upper uThukela and Buffalo
Systems

e Nkosi Cele (Planning Engineer) Infrastructure on the uMhlathuze and Middle uThukela
Systems

e Ntuthuko Ngcamu (Head — Water Demand Management Unit) with support from Mathews
Nokhanga and Sithembile Mbuyisa Water Demand Management Section

e Sakhile Hlalukane (Hydrologist) Water resources of the North Coast, South Coast and Upper
uThukela Systems

e Sandile Sithole (Hydrologist) Water resources of all systems excluding the North Coast, South
Coast and Upper uThukela Systems

e Mlungisi Shabalala (Hydrologist — Graduate Trainee) Water resources of the Middle
uThukela and uMhlathuze Systems

e Sithembile Mbonambi (Hydrologist — Graduate Trainee) Water resources of the uMkhomazi,
Upper uMzintlava and Upper uMzimkhulu Systems

The 2022 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 Umgeni Water and WSA Operations Staff, Umgeni Water’s Water and
Environment Department (water quality) and Umgeni Water’s Process Services Department (process
and treatment details for UW plants and others).

Kevin Meier,
MANAGER: PLANNING SERVICES

——
| G-



	UW_Infrastructure Master Plan 2022 _Covers
	Contact_Details_Page
	
Vol1_Signature_Page
	UWIMP_2022_Vol1
	Preface
	Table of Contents
	List of Figures
	List of Tables
	List of Acronyms
	List of Units
	1. Introduction
	1.1 Purpose
	1.2 Setting the Scene

	2. Situational Analysis
	2.1 Administrative Landscape
	2.2 Natural Environment
	2.3 Existing Development Status
	2.4 Basic Needs
	2.5 Development Plans
	2.6  Regional Water Planning Overview
	2.7 Floods and Landslides 11 – 13 April 2022
	2.7.1 Disaster Description
	2.7.2 Development of the Cut-Off Low (Weather System)
	2.7.3 Post flooding mitigation measures


	References
	3. Demand Forecasts in the Umgeni Water Operational Area
	3.1 Review of 2020/21 Sales
	3.2 2021 Short-Term Bulk Water Sales Forecasts
	3.2.1 eThekwini Municipality
	3.2.2 The Msunduzi Municipality
	3.2.3 uMgungundlovu District Municipality
	3.2.4 iLembe District Municipality (including Siza Water)
	3.2.5 Ugu District Municipality
	3.2.6 Harry Gwala District Municipality
	3.2.7 King Cetshwayo District Municipality

	3.3 Long-Term Forecast

	4. Water Conservation and water Demand Management
	4.1 Background
	4.2 Current Water Demand Management Practices within Umgeni Water
	4.3 Assisting WSA’s in Reducing Non-Revenue Water
	4.4 Update of Relevant Water Supply Scheme Information
	4.5 Update on Water Balance
	4.6 Non-Revenue Water Economics
	4.7 KZN WSA Non-Revenue Water Trends
	4.7.1 Water Balance Analysis Across the Province
	4.7.2 Length of Mains
	4.7.3 Number of Connections
	4.7.4 Percentage Time System Pressurised
	4.7.5 Non-Revenue Water by Volume
	4.7.6 Non-Revenue Water by Volume Percentage
	4.7.7 Annual Cost of Real Losses
	4.7.8 NRW Historical Trends

	4.8 Summary on the 2020/21 KZN WCWDM Support Programme
	4.9 Future WCWDM Projects
	4.10 Way Forward
	4.11 WCWDM Projects Currently Underway in KZN

	References
	5. Systems Energy Analysis in the Umgeni Water Operational Area
	5.1 Overview
	5.2 Energy Usage per Infrastructure Component
	5.3 Energy Intensity per Supply Point
	5.4 Observations and Recommendations

	6. Overview of Systems
	6.1 Overview of Systems

	Acknowledgements

	Blank Page



