Promoting professional excellence in the water sector
The official magazine of the Water Institute of Southern Africa

Water& Sanitation
Complete water resource and wastewater management

Africa

MARISWE

Treating water with
the respect it deserves
WC/WDM

The science of
behavioural nudges

COVID-19

Wastewater surveillance
drives key insights

SANITATION

Social franchising and
entrepreneurship

September/October 2020 • ISSN 1990-8857 • R55.00 (incl. VAT) • Vol. 15 No. 05

Treat your
water-energy
like gold
Unmet efficiency with up to 10%-20% energy
cost reduction
Super high flow rate
Designed for superior cavitation resistance
High regulation capabilities

+27 (0)11 383 4000
www.macsteel.co.za

VOL. 15 NO. 05

SEPTEMBER/OCTOBER 2020
Promoting professional excellence in the water sector
The official magazine of the Water Institute of Southern Africa

Water& Sanitation
Complete water resource and wastewater management

Africa

MARISWE

Treating water with
the respect it deserves
WC/WDM

The science of
behavioural nudges

COVID-19

Wastewater surveillance
drives key insights

SANITATION

Social franchising and
entrepreneurship

September/October 2020 • ISSN 1990-8857 • R55.00 (incl. VAT) • Vol. 15 No. 05

ON THE COVER
Day Zero, predicted for
12 April 2018 in the City of Cape
Town, would have been the largest
drought-induced municipal water
failure in modern history. While
it was narrowly averted, some
municipalities in South Africa
have not been so lucky. P4

Regulars

Editor’s comment
Africa round-up
Index to advertisers

Cover Story

Treating water with the respect it deserves

WISA

CEO’s comment
Chair’s comment
YWP
Events

WC/WDM

‘Behavioural nudges’ towards conservation
Reducing water losses in irrigation canals
Starting with the basics

Sampling & Analysis

SA tracks Covid-19 in wastewater
Major role for wastewater epidemiology

Reuse

Water reuse made easy

3
13
56
4

CONTENTS

08

CHAIR’S COMMENT
TOWARDS A MULTIFACETED APPROACH

7
8
10
56
14
16
18
21
23

30

DAMS & RESERVOIRS
CONSTRUCTING A JOINT-FREE
CONCRETE RESERVOIR

40

DELIVERING ESSENTIAL
TRAINING IN A DIGITAL
LANDSCAPE

46

GETTING TO GRIPS
WITH ACID MINE
DRAINAGE

48

SANITATION
SOCIAL FRANCHISING
AND ENTREPRENEURSHIP

51

SOUTH AFRICA: BEFORE,
DURING AND AFTER THE
COVID-19 PANDEMIC

24

Trenchless Technology

Trenchless pipeline rehabilitation:
technical and practical considerations

Dams & Reservoirs

Constructing a joint-free concrete reservoir

Utilities

PBCs: An important part of a utility’s toolkit

Training

Implementing effective virtual training
Delivering essential training in a digital landscape

Plastic Pipes

Plastic pipes surpass sewer needs

Wastewater

Sanitation planning for eThekwini

Mine Water

Getting to grips with acid mine drainage

Sanitation

Social franchising and entrepreneurship

27
30

34
37
40
42
45
46
48

Covid-19

South Africa: before, during and after the
Covid-19 pandemic
Forced changes to standard contracts		

51
55

infrastructure news

infrastructure4

www.infrastructurenews.co.za

We understand the challenge of ﬁnding the right balance between plant
e�ciency and compliance with industry standards and legal requirements.

OBSERVE
+ CONSERVE
You meet your e�ciency goals and reduce costs
without compromising on water quality.

50%

time saved on veriﬁcation

Meet regulatory demands and ensure accurate billing
with expert veriﬁcation:
• Verify flowmeters with no process interruption using our innovative

Heartbeat technology

• We are a leading manufacturer of process instrumentation –

uniquely qualified to verify

• Our global, harmonized service competences ensure consistent

verification quality

Contact us:
011 268 8000
info.za.sc@endress.com
www.endress.com

Editor Danielle Petterson
danielle.petterson@3smedia.co.za
Managing Editor Alastair Currie
Head of Design Beren Bauermeister
Chief Sub-editor Tristan Snijders
Contributors Jay Bhagwan, Laetitia Coetser,
Kobus du Plessis, Lester Goldman, Alaster Goyns,
Derek Hazelton, Oliver Ive, Dan Naidoo, Herman Smit,
Kevin Wall, Andrew Wood
Operations & Production Manager Antois-Leigh Nepgen
Production Coordinator Jacqueline Modise
Distribution Manager Nomsa Masina
Distribution Coordinator Asha Pursotham
Group Sales Manager Chilomia Van Wijk
Financial Manager Andrew Lobban
Bookkeeper Tonya Hebenton
Printers Novus Print Montague Gardens • +27 (0)21 550 2300
Advertising Sales Hanlie Fintelman
t +27 (0)11 467 6223 • c +27 (0)82 338 2266
Hanlie.Fintelman@3smedia.co.za

Publisher Jacques Breytenbach
3S Media
46 Milkyway Avenue, Frankenwald, 2090
PO Box 92026, Norwood 2117
Tel: +27 (0)11 233 2600 Fax: +27 (0)11 234 7274/5
www.3smedia.co.za

ISSN: 1990 - 8857
Annual subscription: R330 (SA rate)
subs@3smedia.co.za
Copyright 2020. All rights reserved. All articles herein are

copyright protected and may not be reproduced either in whole or in
part without the prior written permission of the publishers. The views
of contributors do not necessarily reflect those of the Water Institute
of Southern Africa or the publishers.

WISA’s Vision

Inspiring passion for water

WISA Contacts:
HEAD OFFICE
Tel: 086 111 9472(WISA)
Fax: +27 (0)11 315 1258
Physical address: 1st Floor, Building 5, Constantia Park,
546 16th Road, Randjiespark Ext 7, Midrand
Website: www.wisa.org.za
BRANCHES
Central Branch
(Free State, Northern Cape, North West)
Chairperson: Dr Leana Esterhuizen
Company: Central University of Technology
Tel: +27 (0)51 507 3850
Email: lesterhu@cut.ac.za
Eastern Cape:
Branch Contact: Dan Abrahams
Company: Aurecon
Tel: +27 (0)41 503 3929
Cell: +27 (0) 81 289 1624
Email: Dan.Abraham@aurecongroup.com
Gauteng
Branch Lead: Zoe Gebhardt
Cell: +27 (0)82 3580876
Email: zoe.gebhardt@gmail.com
KwaZulu-Natal
Chairperson: Lindelani Sibiya
Company: Umgeni Water
Cell: +27 (0)82 928 1081
Email: lindelani.sibiya@umgeni.co.za
Limpopo
Chairperson: Mpho Chokolo
Company: Lepelle Northern Water
Cell: +27 (0)72 310 7576
Email: mphoc@lepelle.co.za
Mpumalanga
Chairperson: Lihle Mbatha (Acting)
Company: Inkomati-Usuthu Catchment Management Agency
Tel: +27 (0)13 753 9000
Email: mbathat@iucma.co.za
Western Cape
Chairperson: Natasia van Binsbergen
Company: AL Abbott & Associates
Tel: +27 (0)21 448 6340
Cell: +27 (0)83 326 3887
Email: natasia@alabbott.co.za

EDITOR’S COMMENT

Corruption is the
enemy of development

T

he Covid-19 pandemic has
highlighted yet again how deep
the roots of corruption run in
South Africa. We’ve seen UIF
fraud, emergency procurement scandals
and looting of the relief packages intended
for the neediest South Africans.
And while President Cyril Ramaphosa’s
recent open letter to the ANC about
corruption may have been well intended,
it falls flat in the face of non-action against
corrupt government officials.
It was perhaps against this backdrop that
Minister of Human Settlements, Water
and Sanitation Lindiwe Sisulu recently
addressed the chairpersons of South
Africa’s water boards.
In a bid to commit to clean governance,
she told the chairpersons that her
department would not tolerate any
corrupt activity. In fact, she stated that her
department would sign a declaration with
the chairpersons that binds and commits
them to ensuring that no corruption takes
place under their watch.
The chairpersons reportedly unanimously
supported Sisulu’s call for clean governance.
But only time will tell whether this
declaration makes a real difference.
South Africa still has a long way to go in
ensuring equitable access to safe water and
sanitation. Over 3 million people still do not
have access to a basic water supply service
and 14.1 million people do not have access
to safe sanitation.
Unfortunately, it is South Africa’s poorest
and most vulnerable communities who
suffer as a result of corruption, as they are
denied basic services. As former president
of India Pratibha Patil said, “Corruption is
the enemy of development, and of good
governance. It must be got rid of.”
The non-payment dilemma
It is probably with this in mind that Sisulu
implored the water boards to use every cent
they have to ensure that local government,
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including water services authorities, is
provided with the bulk water necessary
for them to distribute to the people of
South Africa.
However, the chairpersons pointed to
non-payment from municipalities who
currently owe water boards over R10 billion.
It was reported that some municipalities are
deliberately not paying for services, which
in turn threatens the operational viability of
the boards.
Unfortunately, we are seeing our
municipalities, even the metros, facing
severe financial constraints due to nonpayment from consumers.
The City of Johannesburg recently
announced that it was only able to escape
a ‘total service delivery shutdown’ due
to ratepayers who kept their municipal
accounts up to date ahead of the lockdown.
Although Covid-19 has exacerbated the
problem, the culture of non-payment is not
new to South Africa. Government cannot
collect money from people who have none,
but research suggests that non-payment is
only driven in part by economic stress. It is
also linked to a culture of entitlement as well
as a lack of trust in authorities to fairly collect
and use revenue for service delivery.
While changing mindsets is a challenging
task, we must begin by addressing
corruption so that the money we have is
spent on delivering services and trust is
restored in the system. Services such as
water and sanitation do not come cheap
and consumers need to understand
why they should pay for services
if we are to ensure the capacity
to fund and maintain critical
infrastructure going forward.
This is no small task, but
if we do not address
the rot and build stable
institutions capable of
effective service
delivery, we risk our
future development.
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New water
tower under
construction in
Benoni, Ekurhuleni

Treating water
with the respect
it deserves
and effluent management. We also
provide services in hydrology, floodline
determination, river diversions, canals
and irrigation.”
“While these projects illustrate
Mariswe’s experience in the water
and wastewater space, they are also
a microcosm of the input we need to
ensure safe and secure clean water and
functioning sanitation for all on the
African continent,” adds Nonkululeko
Sindane, CEO of Mariswe.
“Water is a social need, a human
right, and a vital cog in our
economic future. This dovetails with
Mariswe’s ethos of ‘Improving Lives.
Engineering Solutions’.”

Day Zero, predicted
for 12 April 2018 in
the City of Cape Town,
would have been the
largest drought-induced
municipal water failure
in modern history. While
it was narrowly averted,
some municipalities in
South Africa have not
been so lucky.

S

outh Africans are starting
to understand the
importance of water
conservation and the
implications of ageing and inefficient
water and wastewater infrastructure.
The diversity of water and sanitation
projects in Mariswe’s portfolio testifies
to the experience accumulated by
this South African civil engineering

4
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consulting firm in its 48-year history. It
also shows the many complex factors
that must be combined to create a stable
and sustainable water culture.
“Our biggest asset is a highly
motivated and agile team of experts
that has undertaken numerous projects
throughout Africa,” says Louis Uys, head:
Water and Sanitation Division, Mariswe.
“Our expertise spans the full water
cycle – from water resource planning and
the design of water treatment and supply
infrastructure, to sewage collection,
wastewater treatment works (WWTWs)

National Water and
Sanitation Master Plan

Where does a water-scarce country like
South Africa start on the path to create
a sustainable water supply and create
certainty around future water security?
Sandra Munnik, head: Infrastructure
Planning Division, Mariswe, explains
that the firm was part of a team
that developed the National Water
and Sanitation Master Plan for

Stormwater management and a new
pedestrian bridge in a high-density
area of Lusaka, Zambia, constructed
as part of the LWSSD project

COVER STORY

Upgrade
of the Shemula
Bulk Water Scheme
in KwaZuluNatal

the Department of Water and
Sanitation (DWS).
The project, completed in
October 2019, prioritises actions
and investments required in the next
10 years to ensure a water-secure
future, supporting inclusive
development across the country. “The
plan needs to be implemented by the
entire South African water sector to
achieve the government’s goals and
objectives for water and sanitation
services,” says Munnik.
This is a great place to be in for the
DWS, asserts Sindane. “We have learnt
a few hard lessons in what happens
if there is a lack of planning. All the
relevant departments, from national to
local government, as well as citizens,
need to work together to achieve the
security and quality of water we need.”

conservation, infrastructure renewal
and the management of demand
for commercial, agricultural and
community use. In addition to critical
socio-economic demand, a country
cannot grow food or run industries
without water, Sindane points out.

City of uMhlathuze water reuse PPP

Creative solutions are required to
preserve this precious resource and
the City of uMhlathuze in northern
KwaZulu-Natal has prioritised the
treatment and reuse of large quantities
of wastewater in an innovative bid to

use recycling to save both water
and costs.
Mariswe was appointed to conduct
a feasibility study that was completed
in 2019 and has since been appointed
for the procurement of a public-private
partnership (PPP) agreement for this
75 Mℓ/day water reuse project.
“The project entails the collection and
treatment of domestic and industrial
wastewater from the Richards Bay and
Empangeni areas, and the distribution
Upgrade of the Mthatha WWTW

Integrated Vaal River System
Reconciliation Strategy

Another DWS project that aims to
achieve sustainable water supply for
the inland provinces of South Africa
involves a study to reconcile current
and future water requirements with
the available water in the Integrated
Vaal River System. This includes
implementing measures to increase
available water, save water through
water conservation and water demand
management, and improve water
quality in the river systems.
Mariswe is proud to be involved
in this strategic project that
illustrates the link between water
S E P T /O CT 2020
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Mariswe
designed
and supervised
the removal and
replacement of a
floating cover on the
Neptune Reservoir above
Simon’s Town, Cape Town

of the reuse water to industrial offtakers in Richards Bay,” reports Annalize
Visser, project manager, Mariswe.
“These kinds of interventions are
going to become more common with
the reality of climate change and the
need to conserve resources.”

Upgrading of infrastructure

Ageing, inefficient water infrastructure
cannot meet the demands of a growing
population. The upgrading and
expansion of existing water treatment
and storage infrastructure are key
to meeting increasing demand and
improving quality of supply. Mariswe
has played a role in scores of such
projects across Southern Africa.
Current projects include the
expansion of the chlorination system
at the Vaalkop Water Treatment Plant
from 270 Mℓ/day to 360 Mℓ/day;
emergency repairs to the Jabulani
Reservoir Complex in Soweto; and
the upgrading of the Outapi Water
Treatment Works (WTW) near Oshakati
in northern Namibia to provide a new
283 m3/h capacity WTW.
Two of the more complex treatment
projects recently designed by Mariswe
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in South Africa are the expansion and
upgrading of the Mthatha WWTW in
the Eastern Cape and the upgrading
of the Durban Heights WTW for
Umgeni Water.
The upgrading of the Shemula WTW
in northern KwaZulu-Natal is another
Mariswe project requiring the skill
to combine old systems with new
technology to provide quality water
solutions for multiple communities
well into the future. This is a good
compromise that avoids costly
investment in new infrastructure
when funding is constrained.

International commissions

Mariswe’s major international
breakthrough in water treatment
projects came in the form of the Lower
Ruvu Water Treatment Plant Expansion
in Tanzania, which supplies 75% of the
water requirements of Dar es Salaam.
Mariswe was responsible for
the review of all designs and
equipment, contract administration
and site supervision, witness testing
and endorsement of equipment
supplied, as well as health and
safety oversight. The plant capacity

was increased from 180 Mℓ/day to
270 Mℓ/day, with provision for further
expansion to 360 Mℓ/day.
The firm was subsequently engaged
as construction supervision engineer
for six large water infrastructure
projects in Lusaka, Zambia. Collectively
known as the Lusaka Water Supply,
Sanitation and Drainage (LWSSD)
project, this was Mariswe’s largest
award ever. It included upgrading the
bulk water supply infrastructure and
distribution network; new potable
water storage infrastructure and
reticulation networks; new waterborne
sewage infrastructure; the upgrading
and expansion of the sewage treatment
works; and the construction of 30 km of
stormwater canals. As part of its social
responsibility in this project, Mariswe
replaced an unsafe structure used by
all, particularly children and the elderly,
with a new pedestrian bridge.
“These projects illustrate Mariswe’s
ability to provide multidisciplinary
services across the whole water
spectrum,” Sindane points out. The
firm’s new Strategic Projects Unit
(SPU) aims to leverage this expertise
by offering innovative solutions over
the full life cycle of projects – from
feasibility studies through capital
development, operation and
maintenance, to project closure.
The SPU’s mandate will encompass
turnkey solutions for private sector
clients, including sourcing project
funding and extending to the sale of
commodities produced, such as water,
to end-users.
“We will continue to do what we are
doing, and we’ll do it well,” asserts
Sindane. “However, the SPU is an
exciting step up that will help make
Mariswe more relevant to future
needs in a South African and an
African context.”

www.mariswe.com
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#AllHandsOnDeck
for SA’s water future
As many of you may now be
aware, we are forging ahead
with the WISA 2020 Conference,
opting for a virtual conference
experience in light of the current
lockdown conditions.
By Dr Lester Goldman

W

hile the Covid-19
global pandemic and
subsequent national
lockdown have
brought many challenges for all of us,
WISA has embraced the changes they
have ushered in. Rather than cancelling
our biennial conference, we have opted to
make WISA 2020 completely virtual.
WISA is a learning organisation and, as
we continue to learn every day during
this pandemic, we hope to leverage these
lessons to improve our future offerings.
We are therefore confident that our virtual
conference will pave the way for new
event formats that will serve the water
sector and our members.
The WISA Biennial Conference and
Exhibition continues to be the premium
conference for the Southern African water
sector and remains highly relevant. We
encourage everyone active in the water
and related sectors to attend.

Addressing the water crisis

The Covid-19 pandemic has served to
highlight some of South Africa’s shortfalls
in the adequate provision of water and
sanitation. It is more vital than ever that
we get #AllHandsOnDeck to address
the many challenges facing the
water sector and generate long-term,
sustainable solutions.
With this in mind, WISA 2020 focuses on
six core themes:

1

Reduce water demand and
increase supply

South Africa’s water demand continues
to rise, contributing to an estimated

WISA 2020 WILL
TAKE PLACE FROM
7 TO 11 DECEMBER 2020

water deficit of 2.7-3.8 billion m3/annum
by 2030. We must address issues and
opportunities around non-revenue water,
efficiencies for agricultural industrial
and domestic consumers, optimising
the water mix, revenue management
and partnerships.

2

Manage the resource for a
capable ecology

South Africa possesses richly diverse
aquatic ecosystems, including freshwater
ecoregions, rivers, wetlands and estuaries
within their catchments. Unfortunately,
most of our high-value aquatic ecological
assets are poorly protected and therefore
deteriorating. We must develop strategies,
programmes and the capacity to restore
these ecosystems.

3

Manage and monitor effective
water and sanitation services
and infrastructure

The water and sanitation sector is not
currently financially sustainable. There is a
significant gap between the funding that
is needed and what is available, both from
fiscal transfers and revenue. It is critical
that all sectors address maintenance,
operation, optimisation, cost reflection
and investment in infrastructure, skills,
partnerships and models.

4

Govern and regulate the sector

The roles of sector leaders are
crucial for an integrated approach towards
a secure water future. We must explore
how the key actors need to work across
boundaries with other institutions and
state departments to place water at the

centre of South Africa’s future growth
and well-being.

5

Improve raw water quality
and management

6

Develop skills and technology
innovations and disruptors

The chemical, physical and biological
deterioration of water bodies poses
a threat to economic growth, social
development and aquatic ecological
functioning. Pollution, technologies,
financial flow and functionality of systems
and people must all be addressed to
ensure that raw water quality is protected.

Skills to develop, implement and monitor
innovative solutions and disruptive
technologies are at the core of a
water-secure future for South Africa. The
country’s ability to educate and grow
the required skills base, transfer new
knowledge and shift technology
into practice is crucial.
Opportunities can be realised
to address our growing water
crisis. WISA 2020 provides a
platform for these issues to be
discussed, solutions shared,
and decisions taken
as we work to get
#AllHandsOnDeck
towards a sustainable
water future.

Dr Lester Goldman,
CEO, WISA

S E P T /O CT 2020
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Towards a
multifaceted
approach
South Africa remains a world leader
in water technology, knowledge and
innovation. We have no shortage
of technical solutions. And yet,
the 2019 Global Innovation Index
identified infrastructure as one of
South Africa’s key weaknesses.
By Dan Naidoo

W

ater industry
professionals are
well aware that
South Africa’s water
infrastructure is declining in terms of
functionality, efficiency and meeting
the needs of all. The most recent
SAICE Infrastructure Report Card
awarded South Africa a D- for bulk
water resources, a C+ for supply in
major urban areas, and a D- supply for
all other areas.
Once globally
revered, South
Africa’s water
and sanitation
sector now
faces challenges
of insufficient
maintenance,

Dan Naidoo, chair, WISA
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funding shortfalls, loss of skills, major
project delays, rising non-revenue water
levels, declining water quality, and a
discontinuation of effective monitoring,
such as through the Blue and Green
Drop reports.
All this while over 3 million people
still do not have access to a basic water
supply service and 14.1 million people
are without access to safe sanitation.
It is clear that the problem does not
lie in the technical solutions, of which
there are no shortage, but rather in
the implementation thereof. We must
broaden the discourse in the sector
to explore the economic, political and
behavioural aspects that govern water
and sanitation if we are to implement
effective and sustainable solutions.

The economics of it all

The Covid-19 pandemic has placed
economics at centre stage. While nonpayment has long been a challenge, the
pandemic and resultant lockdown have
exacerbated this growing problem.
The capex and opex needed to address
South Africa’s water and sanitation
challenges run into the billions. But
the economic impacts of the Covid-19

pandemic
and resultant
increase in nonpayment have decimated our
municipalities. The drop in income
amounts to billions of rand and many
of our municipalities, including the
metros, find themselves in dire
financial circumstances that place
future investments in the sector at
significant risk.
The most recent Auditor-General (AG)
report highlights a growing trend of
established businesses across the value
chain showing signs of a diminishing
ability to pay for services, or completely
refusing to pay. Individuals and
households feel the same pressures
and are similarly not forthcoming
with payments.
Added to this, the report paints a
bleak picture of the way billions of rand
allocated to municipalities are being
managed. In fact, the AG describes
it as “contrary to the prescripts and
recognised accounting disciplines.”
Revenue management and
enhancement is absolutely crucial
moving forward. And unfortunately, this

WISA • CHAIR’S COMMENT

is not only up the financial experts,
but to the technical experts as well.
The technical experts need to change
the way they think and find new
ways of solving problems. This
requires understanding the financial,
as well as political, issues facing
our municipalities.
If we do not enhance revenue, we
will not be able to get the financing
required to implement the technical
solutions – no one is prepared to invest
in a project that does not offer a return
on investment.

Addressing consumer behaviour

In addressing revenue enhancement, it
becomes critical to address consumer
behaviour. I would encourage our
engineers and scientists to start
engaging their counterparts in
the finance and customer service
departments to start having a
conversation with residents.
Many of the bigger metros are now
looking at introducing smart city
projects. By embracing the digital

revolution and building digital utilities,
we can begin to share more information
with citizens in order to facilitate
behaviour change. If consumers can be
empowered to understand their water
consumption (good or bad) and the
associated costs, we may start to see a
positive change.
And this extends beyond payment
for water consumption – an important
topic as demand increasingly outstrips
supply. We have approached this as
a demand programme for the past
few decades and it is not getting us
anywhere; the numbers are not going in
the right direction. Instead, we should
look at implementing small-scale
projects among certain LSM groups to
promote behavioural changes, among
the other initiatives.
The current pandemic has shown us
the importance of sharing data. We
must emulate this in the water sector
and become more transparent with our
data and share it in a meaningful way.
And this needs to extend beyond
water to the elephant in the room

Over 3 million people
still do not have
access to a basic
water supply service
and 14.1 million
people are without
access to safe
sanitation
– sanitation. Sanitation is still a major
issue in South Africa and deserves
equal attention.
While we must accept that we do
not have all the answers, we must also
acknowledge that the current approach
is not working. We need to join all
the dots between resiliency, climate
change, digitisation and finance –
together with the work we do in
our sector – to add up to the same
end game.
If we begin to look at the problem
from a new angle, we can start a new
conversation and work towards a
meaningful solution.

WISA • Y WP

YWP-ZA Women’s Month
Webinar Series:

“She leads with her power, voice and pride”
In honour of Women’s Month and the 20 000 women
that marched to the Union Buildings on 9 August 1956 to
protest the Pass Laws, the WISA Young Water Professionals
(YWP-ZA) hosted a webinar series honouring the incredible
women working in South Africa’s water sector in 2020.

he first
of three
webinars,
held on 10 August
2020, was entitled
‘She leads: with her
power, voice and
pride’ and included
a dialogue with
seven phenomenal
women from diverse
backgrounds, with amazing stories,
sharing their experiences navigating
their chosen fields and what the current
Covid-19 pandemic has meant for their
personal and professional lives.
Monica Malunga, acting executive:
Operations, Umgeni Water, started the
webinar with an all too familiar story
of how she, like many others, joined
the water sector by chance in her
youth: “It found me, I didn’t find it,” she
confessed with a laugh.
However, after many years of hard
work, she had managed to work
her way into the upper echelons of
leadership in the sector that ‘found her’
and in answering the question of how
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she came to be an executive at Umgeni
Water, Malunga says that when she was
given an opportunity to lead, she took
that opportunity while at the same time
making sure that – through her hard
work and excellent leadership – she
would not just be a token woman in
leadership, but would use her voice to
make sure that women in the sector
would have similar opportunities.

Each time
a woman
stands up for
herself, without
knowing it possibly,
without claiming it,
she stands up for
all women.”
Maya Angelou

Malunga advises young women
that while South African society is
still battling to accept women in
boardrooms and there still remains
a perception that women who raise
their voice are ‘just being emotional’, it
does not mean you have to start acting
like a man to be accepted in positions
of power. “Stay true to yourself and
know that, as a woman, you have all
the capabilities that men have and
you must demand that space in the
boardroom and not be afraid to speak
and stand up for yourself,” she said.

Mentorship

The need for mentorship among
women was a consistent talking point
among the panellists, with Dr Tebogo
Mashifana, senior lecturer, University
of Johannesburg, challenging those
women that are the first to enter the
male-dominated boardrooms to ask
themselves what they are doing to
empower other women to achieve the
same and taking the time to mentor
these young women who are following
in their footsteps.
Matome Selelo, microbiologist,
ERWAT, further advised that while
she agrees mentorship is critical,
young water professionals (YWPs)
must equally “come with a teachable
attitude” and a willingness to learn, so
as to harness this mentorship better.
“Whenever there was a new student,
it was always a man,” recalled Lungi
Zuma, senior chemical engineer,
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eThekwini Municipality, of her days
studying chemical engineering at the
University of KwaZulu-Natal (UKZN)
back in 2012, as she spoke to the issue
of ensuring that more women enter
the water sector in technical positions.
Although she conceded that work in
sanitation is definitely a dirty job, she
is encouraged to see more women
joining the field in recent years. “We
need to keep women in technical
positions and ensure that when we
see a photo of the executives of a
water service provider that the women
aren’t always only the heads of the
HR departments,” she said, lamenting
how many of the female engineers she
started working with at Sasol are no
longer in the same technical positions.

Disabilities and diversity

While the conversation was dominated
by critical talking points such as
women in leadership, the need for
mentorship, and the need for women
in technical positions in the water
sector, we were also reminded, by Thuli
Mkhize, works administrator, Umgeni
Water, about the struggle that women
with disabilities face in the workplace,
especially in terms of accommodating
physical disabilities at water and
wastewater treatment plants across
the country.
Although she said that she is
seeing a change, as many new plants
being constructed do attempt to
accommodate physical disabilities, and
she believes that this is an indication
of barriers that are slowly, but surely,
fading away due to a multitude of
diverse voices that are finally being
listened to. She reassured us that while
change might not happen overnight,
it will eventually happen somewhere
along the line.
Furthermore, a proudly queer YWP,
Thandolwethu Jele (MSc candidate
ecological science, UKZN), highlighted
the need to create workspaces that
promote diversity and safe spaces,
both for women and for non-binary
persons, by holding individuals
accountable, designating genderneutral bathrooms, and encouraging
the use of different pronouns for
different individuals.

Covid-19

But let us not forget the backdrop
against which this webinar was held:
the Covid-19 pandemic. According
to Dr Rebecca Sindall, operations
manager: Sanitation Prototype
Testing Platform, UKZN, the Covid-19
pandemic, especially in South Africa,
has highlighted the inequality in water
provision and sanitation.
While some people can stay safely
at home and wash their hands with
warm running water from a tap, many
people, mainly women, still have to
walk kilometres to the nearest water
collection point for basic functions,
such as cooking, washing and hygiene.
And while she commended the
government response to provide
water during the crisis to the areas
that lack easy access to water, she
said that these measures are only
short-term solutions. It is imperative
that we find economically sustainable
and alternative long-term solutions to
achieve universal access to water and
sanitation in South Africa, she noted.
In the words of John Lewis, “Never,
ever, be afraid to make some noise
and get in good trouble,” she quoted,
adding that it is up to us to decide
what the normal is going to be that we
return to after the pandemic.
In conclusion, it was Dr Mashifana
that passionately summed up the spirit
of the webinar when she stated: “As
a woman, I cannot postpone doing
some things because I am a woman.
I cannot postpone being a mother
because I want to be a student. I
cannot postpone being a business
woman because I want to be a wife. It
is a matter of women taking up space
and owning that space.”

Each of the panellists was asked
what advice they would give to
their younger self. Here are some
of the responses:

“The journey is not always
linear, but you will get
there eventually through
twists and turns.”
Lungi Zuma

“Remember that behind
every successful woman there
is a tribe of women that has
your back and never believe
you are alone.”
Matome Selolo

“Believe in your dreams and do
not allow anything to derail you.”
Dr Tebogo Mashifana

“Seek opportunities and
always be open to learning,
even if it is outside of your
academic scope.”
Thandolwethu Jele

The YWP-ZA would like to thank
the members of the YWP-GP and
YWP-KZN chapters for organising
this necessar y and incredibly
successful webinar.
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Water & Sanitation in Africa
Word from around Africa – including the latest
industry, project and development news.

AFRICA
School handwashing facilities lacking
Data from the WHO/Unicef Joint
Monitoring Programme (JMP) reveals that
43% of schools around the world lacked
access to basic handwashing with soap
and water in 2019.
This translates to around 818 million
children at increased risk of Covid-19 and
other transmittable diseases.
More than a third of these children
(295 million) are from sub-Saharan Africa.
In the least developed countries, 7 out
of 10 schools lack basic handwashing

facilities and half of schools lack basic
sanitation and water services.
“Access to water, sanitation and
hygiene services is essential for effective
infection prevention and control in
all settings, including schools,” says
Dr Tedros Adhanom Ghebreyesus,
director-general, WHO. “It must be a major
focus of government strategies for the safe
reopening and operation of schools during
the ongoing Covid-19 global pandemic.”
Other key findings from the report include:
• 355 million children went to schools that
had facilities with water but no soap, and

462 million to schools that had
no facilities or water available
for handwashing.
• 1 in 3 schools worldwide had either
limited drinking water service or no
drinking water service at all.
• 698 million children lacked basic
sanitation service at their school.

NIGER
Accelerating a municipal
WASH approach

MALAWI
Protecting watersheds
Malawi’s water resources are under threat from severe land degradation and a loss
of forest cover. Critical watersheds are becoming degraded, leading to reduced
water availability, deteriorating water quality, increased vulnerability to droughts
and floods, reduced energy security, and reduced agricultural productivity.
The Malawi Watershed Services Improvement Project, which has secured
US$157 million (R2.63 billion) in funding, will help to increase the adoption of
sustainable landscape management practices in priority watersheds and improve
watershed services and rural livelihoods.
Within the first three years, the project will provide $40 million (R670 million)
in livelihood support to over a quarter of a million beneficiaries through various
community grant schemes.
It also makes available $45 million (R754 million) worth of water infrastructure,
including 10 small multipurpose dams, 20 rainwater harvesting structures, and 10
small-scale irrigation schemes to increase access to water for productive use. The
infrastructure will create over 2 500 construction jobs.

MOZAMBIQUE
Water project boosts farm yields
SMozambique has been experiencing
weather volatility in the form of longer
and more frequent cyclones and droughts.
Extreme climate events severely affect the
agriculture sector – a source of employment
for 70% of Mozambicans.
With funding from the African
Development Bank (AfDB), Climate
Investment Funds and the Mozambican
government, the Sustainable Land and
Water Resources Management Project
has provided irrigation kits, constructed
boreholes, small dams and water troughs

that increased access to water for
people and cattle and also helped boost
farmers’ yields to the benefit of nearly
60 000 people across five districts in the
drought-prone Gaza province.
Lessons learned from the project
mean it can be replicated and scaled
up in other districts. Best practice from
its implementation has already been
incorporated into the AfDB’s Drought
Recovery & Agriculture Resilience
Project. In addition, Mozambique
government staffers have been trained
in how to roll out and manage climate
adaptation strategies.

Unicef has provided Niger with
equipment to boost its Accelerated
Sanitation and Water for All (ASWA 2)
programme. This includes four new
vehicles and 362 handwashing devices,
which also support the government’s
response to the Covid-19 pandemic.
This programme aims to strengthen
the management and the supply of
WASH services at municipality level
and accelerate action to end open
defecation in the country. Since 2019,
five additional municipalities in the
Maradi and Tahoua regions have
ended open defecation, enabling
more than 734 000 people to live in a
healthier environment.
However, the access rates to drinking
water, hygiene and sanitation in the
country remain low. Nearly 68% of
the population still practises open
defecation due to a lack of sanitation
facilities and/or the persistence of poor
hygiene and sanitation practices.
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‘Behavioural nudges’
towards conservation
Growing water demand in
a water-scarce country like
South Africa necessitates
behaviour changes
among users towards
conservation and efficient
use. Danielle Petterson
speaks to Jay Bhagwan,
executive manager:
Water Use and Waste
Management, Water
Research Commission
(WRC), about how
‘behavioural nudges’
can successfully
influence water use
behaviour change.

W

ater in South Africa
has historically been
relatively cheap and
readily available,
making prompting households to save
water a challenge. Bhagwan notes that
this can largely be attributed to the
fact that water is cheap enough that
the economic impacts on middle- and
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high-income households are negligible,
even if their consumption is high.
Enter behavioural nudges. Bhagwan
describes behavioural nudges as
interventions that preserve freedom
of choice while influencing people’s
decisions. These are non-price-based
behavioural interventions that are
inexpensive, scalable and don’t
feel punitive.
Behavioural nudges form part of
the emerging field of behavioural
economics, which shows greater
and more sustained success than
typical strategies to promote water
conservation, such as demand-side
management, punitive tariffs and
taxes, water restrictions, and
education campaigns.

Behavioural economics

Behavioural economics is a discipline
within economics that seeks to expand
the classic model of rational human
decision-making within economics
by allowing for the various biases
and heuristic foibles that characterise
people as they really are.
Insights from the discipline are
increasingly being used to craft policy
in order to achieve policy goals through
encouraging behaviour change among
the target population.
The WRC has been studying
behavioural economics for several

years. With many South African
municipalities increasingly needing to
manage the demand on their water
resources, behavioural economics
presents opportunities to reduce
household water demand, which
already constitutes a significant share
of total water demand.

Cape Town study

In November 2015, the WRC and
the University of Cape Town, in
collaboration with the City of Cape
Town, implemented a six-month study,
targeting Cape Town’s residential
households, to explore the effects of
behavioural nudges on residential
water consumption.
Notably, this was one of the first
studies to implement a large-scale
behavioural intervention via a local
municipality in a developing country.
The trial also coincided with the
severe drought in the region, with
dams being at their lowest in 20 years
and level 2 water restrictions as well as
tariff increases (starting 1 January 2016)
in place. Thus, the experiment provides
a test of the ability of behavioural
messages to encourage water
conservation in times of water scarcity.
The trial involved over 400 000
households at varying income levels
and consisted of one control group and
nine treatment groups, each of which
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received different messaging. This
behavioural messaging included:
Information around water
saving: Households were
provided with water conservation
tips as an insert in their bills. The
tips quantified, where possible, the
water savings associated with a
particular action.
Financial information: This
involved a graphical breakdown
of the information on the bill. The
messages are intended to make both
tariff rates and level of consumption
more apparent.
Social comparisons: The social
norm message graphically
compared the household’s average
daily water consumption to that of the
average for their neighbourhood.
Social recognition for
conservation efforts: These
messages encouraged households to
reduce their water consumption as part
of a municipality-led initiative. Some
households were further told that their
water-saving achievements would be
publicly recognised on the
municipality’s website.
Appeals to the public good for
voluntary reductions in the
context of water scarcity: The message
highlighted the public-good context
by encouraging households to
voluntarily reduce their water
consumption in order to reduce the
stress on water resources and prevent
future water restrictions.

1
2
3
4
5

Bhagwan notes that all the
messaging resulted in significantly
greater reductions in consumption
compared to the control group,
even in the context of water
scarcity, water restrictions and
tariff increases. In fact, the
behavioural messaging led to
an average reduction of water
usage of between 0.57%
and 1.86% across various
messaging types.
It was found that
public recognition of
water conservation
efforts is the most
effective motivator of
pro-environmental
behaviour. Households
that were told they would be publicly
recognised on the city’s website if they
succeeded in reducing their usage
by 10% consistently outperformed
the households who received other
messages, both over the short and
longer term.
This was most effective among the
wealthiest homes, where consumption
was reduced by an average of 996 litres
(2.7%). In this income group, publicgood messaging also proved highly
effective – decreasing consumption
by an average of 534 litres (1.45%).
Importantly, these ‘behavioural
nudges’ are generally cheap to
deploy, require limited infrastructure
and offer few to no opportunities
for corruption.

Behavioural economics
is a discipline within
economics that seeks
to expand the classic
model of rational human
decision-making within
economics by allowing
for the various biases
and heuristic foibles that
characterise people as
they really are

The way forward

As Bhagwan points out, water
management in South Africa has
traditionally focused on revenue
management along with a strong
engineering bias that still exists. Even
as Gauteng faces the prospect of
water demand exceeding supply, the
emphasis on large engineering water
transfer projects undermines quick and
lasting low-cost interventions such as
behaviour change.
While South Africa has in many
instances been a pioneer on the
technical aspects around governing
water, communication has not kept
pace. As we transition to a more
integrated society, communication
becomes critical. In this regard,
Bhagwan identifies the
need for new skills and
capacity to help manage
the business side of
water and to help people
understand the value of water
and their contribution.
“The people in Cape Town
started to understand the
true value of water during the
crisis and it has resulted in many
practices today that are guided by
behaviour change ,” he notes.
Most municipalities have never
had a behaviour change unit in place
or implemented a behaviour change
intervention. But as water scarcity
becomes an increasing concern, South
Africans may need many more nudges
to change their behaviour and reduce
consumption patterns.
S E P T/ O CT 2020
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Reducing water losses in irrigation canals
As the biggest water user in South Africa, the agricultural
sector presents significant opportunities to save water, and the
possibility to make the biggest impact on overall water loss
control in South Africa. By Kobus Du Plessis*

A

t present, around a million
hectares of land is under
irrigation, accounting for
approximately 62% of total
national water use. Large volumes of
water are transported through thousands
of kilometres of irrigation canal systems
across the country, all of which experience
a level of water loss.
It is estimated that a minimum average
of 20% to 30% of the water supplied to
the irrigation sector is lost due to leakages
out of conveyance structures, evaporation,
evapotranspiration, spillage and flooding,
among others. Some older schemes record

periodic losses of more
than 50% on certain canals.
Based on current agricultural tariffs, a
mere 10% saving in the current water loss
(taken as 25% of usage by the agricultural
sector), can result in savings of at least
R120 million per annum and release more
than 550 million m3/annum of water
for use by other sectors or extensions of
irrigation land.

The vegetation challenge

Many of these water conveyance structures
(both lined and earthen structures) are
plagued by aquatic vegetation, such as
Algae build-up in a canal

Kobus Du Plessis, managing director,
Envirokonsult Scientific Services

filamentous algae and submersed aquatic
macrophytes. During the summer season,
optimal environmental conditions, along
with the presence of plant nutrients such
as phosphates and nitrates, lead to an
explosion in aquatic vegetation biomass on
affected irrigation canal systems.
Aquatic vegetation proliferates in a
relatively short period to form dense
masses of organic material that result in
substantial operational problems with
economic implications in water supply
systems and waste significant volumes
of water.

Resulting problems

A canal being treated for aquatic
vegetation build-up
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Aquatic vegetation causes a host of
operational problems in water conveyance
structures, such as reducing hydrological
capacity and flow speed in affected canals
– some to such a degree that the supplied
water cannot reach the terminal point of
the canal system.
Vegetation can also impede sluice gates,
water log long-weirs, block irrigation
systems and filters at water purification
works, and cause structural failures of
concrete-lined irrigation
canals due to flooding.
The summer season often sees an explosion in aquatic
Furthermore, submersed
vegetation biomass
aquatic vegetation can
replace significant volumes
of the capacity of a canal,
leading to spillage and water
loss from the system, and
extends to crop losses due
to under-supply of water
to irrigators.
As aquatic vegetation
biomass replaces water in
a canal, a higher volume
of water is recorded at

Structural damage caused by overflow

measuring devices than what is in fact
passing at that specific location. This leads
to an overestimation of the volume of
water supplied to the user, which makes
the optimal operation of water supply a
challenging task.
To compensate for these artificially higher
water levels, more water is often released
into the system, giving rise to flooding
with subsequent water loss and damage to
canal infrastructure.

The history of aquatic
vegetation control

While various aquatic vegetation control
options have been investigated over the
years with varying levels of success, the
problem has often only been treated
once it visibly influences the operation
of the system.
Since most South African canals are in
operation almost 365 days a year, one
of the greatest challenges was finding a
control option that takes the canal out of
operation for as short a time as possible.
The mechanical removal of vegetation
has been popular in the past, but is
expensive, labour-intensive and timeconsuming. And in peak summer months,
the biomass often cannot be removed fast
enough. To date, attempts to control the
biomass mechanically in continuous supply
systems seem to be relatively unsuccessful
and uneconomic.
The so-called ‘lower pH-method’, using
copper sulfate after lowering the pH of
the water with sulfuric acid, was favoured
in the 1980s and 1990s. At the time,
local herbicidal options were limited
to the treatment of aquatic vegetation
with herbicides/algaecides with mainly
copper and diquat as active ingredients.
Unfortunately, both substances have their
limitations under local conditions.
Other algaecides and herbicides with
heavy metals as active ingredients were
tested over the years, but were corrosive
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to canal infrastructure and irrigation
equipment, and resulted in the build-up of
toxic residues in irrigation soils.

Solution

An alternative herbicide, Magnacide H
Herbicide (L8655), was recently introduced
to the South African market from the USA.
This water-soluble aldehyde, which comes
in liquid form and has acrolein as its active
ingredient, can be used in operational
water conveyance systems without
interrupting water delivery.
Notably, acrolein (an organic molecule)
does not accumulate in crops, soil or
groundwater, and can be applied directly
to crops without harming them in any
way. It also dissipates to harmless carbon
dioxide and water as end products, which
makes it more environmentally friendly.
Furthermore, it is effective on both algae
and submersed macrophytes. It is used
widely in the USA, Australia, Canada and
other countries.
Scientific trials with Magnacide have been
completed successfully in the Roodeplaat
and Hartbeespoort canal systems. In
the case of Hartbeespoort, water losses
reduced by 17%. Even better results were
obtained in the Roodeplaat canal system,
where water losses were cut by 19% with
ad hoc treatments.
It was found that the herbicide provides
excellent control of both vascular
submersed aquatic vegetation and algae,
providing more effective results than any
other control method. A single application
generally restores canal flow capacity
within 24 hours after application and
nuisance vegetation disintegrates over a
five- to ten-day period. The product has no
effect on civil canal structures and is not
corrosive to irrigation equipment.
Integrated aquatic vegetation
management plans (IAVMPs), which
involve preventative maintenance,

are now being implemented on local
irrigation canal systems, with Magnacide
as a chemical control component on the
flowing canal water and sterile Chinese
grass carp (Ctenopharyngodon idella)
as a biological control component in
balancing dams, irrigation dams and other
semi-stationary impoundments. These
IAVMPs are also incorporated into the
water management plans of the water
user associations.
The introduction of sterile Chinese
grass carp has proven very successful.
The combination of the herbicidal control
method with the bio-control agent has
proven an effective solution to aquatic
vegetation problems in irrigation
canal systems.
With preventative maintenance IAVMPs
in place, water distribution systems can be
kept in optimal operational condition with
minimal disruption to water delivery and
maximum water savings.

*Kobus Du Plessis is the managing
director of Envirokonsult Scientific Services.
As a professional water scientist with
30 years of experience, he specialises in
water resource management, integrated
aquatic vegetation management, water
loss control, urban lake management
and irrigation canal maintenance.
For more information, contact
duplessisk@envirokonsult.co.za.
A clean canal after treatment
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Starting with the basics
While reducing municipal water losses is
not complicated, there is no single water
conservation and demand management
(WC/WDM) intervention that will always
provide the best savings at the least cost.
Instead, a dedicated and methodical
approach is needed to achieve real and
sustainable savings.

Underground leak running at low
pressure (Credit: Ken Brothers)

S

outh Africa’s National Water
and Sanitation Master Plan
(NW&SMP) highlights the fact
that the country could face
a projected 17% water deficit by 2030.
Essentially, if demand continues to grow
at current levels, the deficit between water
supply and demand could be between
2.7 and 3.8 billion m3/annum by the end of
the next decade.
As South Africa faces increasing water
stress, WC/WDM will have a key role to play
in ensuring long-term water security.
Dr Ronnie McKenzie, former chairman
of the IWA Water Loss Specialist Group,
notes that many municipalities struggle to
reduce the often-high levels of water losses
in their reticulation systems. He has written
a guide to the reduction of water losses
from municipal water supply systems,
which is available freely from the Water
Research Commission. Many of the issues
discussed below have been summarised
from his report*.

Dealing with losses

The NW&SMP points out that 35% of
municipal water is lost through leakage,
resulting in an annual loss of around
1 660 million m³. At the current average
unit cost of over R10/m³, this amounts
to approximately R17 billion in losses for
municipalities throughout South Africa
each year.
Given the fact that many municipalities
are dealing with billions in lost revenue
due to economic impacts of the Covid-19
pandemic and subsequent lockdown,
Underground leak running at high
pressure (Credit: Ken Brothers)

addressing water losses presents an
opportunity to reduce financial losses.
And for municipalities facing drought, such
as those in the Eastern Cape, it presents an
ideal opportunity to recover much needed
water resources.
McKenzie notes that municipalities
should begin with addressing the basic
issues first. “Until the basic issues have
been properly addressed, there is relatively
little benefit to be gained by introducing
some of the more expensive and
sophisticated measures.” he notes.
However, even addressing the basics
requires a budget and real effort from
the municipality, often involving the
excavation of pipelines and repairs
where necessary.

Where to start

According to McKenzie, repairing visible
and reported leaks (preferably within 24
hours) is one of the most obvious and basic
interventions that should be implemented
as a top priority. “The repair of such
leaks needs no financial justification or
preliminary assessment to determine if it is
worthwhile. It is the most obvious and costeffective measure that any municipality can
undertake and will always be worthwhile.”
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However, active leakage control (searching
for below-ground, unreported leaks) is
not always cost-effective. While it may be
worthwhile in an area known to have high
leakage or dolomitic areas where leaks
will never surface, visible leaks should be
repaired before any leak location activities
are undertaken to search for new and
unreported leaks.
McKenzie also notes that active leakage
control need not always involve highly
expensive or sophisticated equipment. In
most cases, a well-trained, experienced leak
detector with a basic listening rod will be
more than sufficient.
Throwing big budgets at leak location
and repair should be carefully considered,
especially in cases where the underlying
problem is high water pressure or a
network that is no longer viable.

Effective pressure management

Pressure management is one of the most
important WC/WDM interventions to be
considered. This is especially the case in
South Africa, where municipal water supply
systems are often operated at relatively
high pressures.
“Leakage is driven by pressure, and while
it must be acknowledged that pressure
management is not the answer in every
case, it is often one of the most costeffective measures to reduce leakage that
can be considered,” says McKenzie.
Pressure management can take many
forms, ranging from the basic fixed outlet
pressure control to some form of more
sophisticated hydraulic or electronic
control, which is often referred to as ‘smart
control’ or ‘advanced pressure control’.
South Africa was one of the first
countries in the world to adopt the
principles of advanced pressure control
initially developed in the UK back in the

early 1990s, and several projects have
since proved its effectiveness. Notably,
aggressive pressure management was
integral to Cape Town’s management of
the ‘Day Zero’ drought.
If the water pressure in a system can be
reduced, even for a short period during
times of low demand, the water leakage
from the system will be reduced.
However, McKenzie stresses that in
order to reduce leakage through pressure
management, it is necessary to reduce the
water pressure without compromising
the level of service for consumers and
fire-fighting. Most systems are designed
to provide a certain minimum level of
service in the system during the peak
demand period.

Repair and replacement

As water infrastructure ages, it becomes
necessary to repair and replace pipelines.
However, pipe replacement is often the
most expensive water loss reduction
intervention and is generally the measure
of last resort.
McKenzie explains that there are currently
two main schools of thought when it
comes to pipe replacement in South Africa.
One approach that was implemented by
eThekwini Municipality was the ‘blanket
replacement’ approach, where all pipes of
a certain type and/or age were replaced.
In this case, all asbestos cement pipes in
the network were replaced – a massive
undertaking at an estimated cost of over
R1 billion.
An alternative approach was introduced
by the City of Tshwane. Here, certain
types and ages of pipes are replaced
according to the incidence of burst pipes
as recorded and monitored on the metro’s
management information system. This
approach involves the replacement of

pipes as they deteriorate to a level where
the occurrence of new leaks becomes so
high that the pipes are effectively no
longer suitable for use. The selective
replacement is more appropriate in cases
where budget constraints prevent any
form of blanket replacement.
Tshwane’s approach requires the
collection and analysis of all burst
information that is part of a sophisticated
GIS/MIS system. According to McKenzie,
such information and statistics on
pipe bursts is invaluable when used to
determine whether it is time to replace a
section of pipe and is one of the factors
contributing to the lower than average
leakage in Tshwane.
He stresses that great care should
be taken when considering any largescale pipe replacement project and
recommends some form of pilot project
first. Some pipe replacement projects have
been undertaken where the leakage has
in fact increased after the pipes have
been replaced.
“Pipe replacement is the most expensive
water loss reduction intervention in
most cases, and it should be considered
as the action of last resort after other
options including pressure management
and leak repair have been exhausted,”
says McKenzie.
Theoretically, some level of physical
leakage in a system cannot be avoided.
However, reducing losses as far as possible
is an important exercise – especially in a
country like South Africa, where physical
leakage is generally high.

*Mckenzie, R. Guidelines for Reducing
Water Losses in South African
Municipalities Report TT 595/14 to the
Water Research Commission, ISBN 978-14312-0565-3, August 2014)

SAMPLING & ANALYSIS

SA tracks Covid-19
in wastewater

The Water Research Commission (WRC) has undertaken a proof of
concept study for the use of wastewater and water quality surveillance
to monitor the spread of Covid-19 in South African communities.

P

reliminary results
from the study show
proof of concept
both in terms of
virus recovery methods and
positive gene amplification
of SARS-CoV-2 (the virus that
causes Covid-19) at several
wastewater treatment plants.
Samples have been taken
from plants across the country
and results show an increase
in the viral load in the samples
being tested with time, which
corresponds to the increase
in case numbers in South
Africa’s hotspots.

Wastewater-based
epidemiology

Wastewater-based
epidemiology (WBE) is not
a new concept. It has been
used in the past to help inform
broader infectious disease
epidemiological surveillance
and mitigation efforts, as well as
to monitor licit and illicit drugs
and chemical contaminants that
may impact human health.
SARS-CoV-2 is shed at
relatively high titres in the stool
of some infected individuals and

viral gastrointestinal infection,
or at least shedding, can remain
for some time after the virus
has been cleared from the
respiratory tract.
As a result, surveillance
of SARS-CoV-2 signals or
biomarkers in wastewater
offers a low-cost solution for
tracking Covid-19 outbreaks
in communities. This is
generally done by tracking
RNA (ribonucleic acid) in
wastewater by means of reverse
transcriptase polymerase chain
reaction (RT-PCR).
Several countries, including
Australia, China, France, Israel,
Italy, Japan, the Netherlands,
Spain, Turkey and the USA have
reported detecting SARS-CoV-2
RNA in untreated domestic
wastewater. Now, South Africa is
doing the same.
The WRC asserts that the
current total picture of SARSCoV-2 virus circulation within
the South African population
is incomplete and the number
of infections most likely
underestimated. This is due
to testing limitations as well
as the likely large number

of asymptomatic individuals
(estimated to be 45%).
By rapidly replicated WBE
programmes in South Africa,
the WRC believes the sector
will have a tool that provides
valuable additional information
about the spread of the virus.
This will serve to complement
health surveillance and act as
an early warning system for
infection in a community by
providing a more sensitive and
rapid indication of changes
in infection rates before they
become clinically detectable.

Proof of concept study

The WRC commissioned the
proof of concept study to
validate sampling and analysis
methods in the South African
context. This short-term study
will help inform and facilitate
a nationwide initiative for the
surveillance of Covid-19 spread
using an approach focused on
water and sanitation.
The study includes samples
taken from the raw influent at
eight wastewater treatment
works in hotspot areas, as well
as at three package plants
S E P T/ OC T 2020
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To learn more, read the WRC’s
science brief here:

around South Africa. Samples of
hospital wastewater were also taken in
order to determine a defined number
of clinical cases in the population for
quantification studies.
In addition, samples were collected
from at least three rivers with known
sewage contamination for surface
water analysis, along with two samples
of sewage-polluted greywater from
non-sewered communities, and one
groundwater sample from an area
serviced by pit latrines.
Two virus recovery methods have
been tested and compared, namely the

PEG 8000/NaCl precipitation method
employed by KWR in the Netherlands,
and the skim milk virus flocculation
recovery method. Preliminary results
show proof of concept both in terms
of virus recovery methods and positive
gene amplification of SARS-CoV-2.
As the epidemiological data from
the study becomes available, it will
be processed and mapped to show
incidences of infection in communities
linked to selected wastewater
treatment plants to visualise trends,
supported by the Covid-19 Information
Centre housed at the CSIR.

It is envisaged that in the following
phase of the project, during a national
roll-out, a method for estimating the
number of infections in communities
can be tested and compared with those
reported.
Ultimately, WBE could provide a
cost-effective method of understanding
trends, provide an early warning
system, identify hotspots, and track
the waves of transmission as the
pandemic unfolds.
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Major role for wastewater
epidemiology

R

esearch presented at a
recent Water Action Platform
webinar has demonstrated
the important role of WBE in
tackling Covid-19.
The regular webinars, hosted by Isle
chairman Dr Piers Clark, look at the
novel coronavirus and global pandemic
through a water industry lens. Insights
from academia and the experiences of
utilities around the world are shared,
along with expert analysis providing
insight into broader developments in
science and technology bringing change
in the world of water and wastewater.
Here are three key learnings related
to WBE:

1

Virus found in Brazilian
sewage months before first
reported case

Recent research from the Federal
University of Santa Catalina in Brazil adds
to the body of evidence that wastewater
has a role to play in identifying
presymptomatic or asymptomatic cases
of Covid-19 in the community.
A preprint (not yet peer-reviewed)
academic paper identifies the presence
of the virus in two separate samples
taken in state capital Florianópolis on
27 November 2019 – two and a half
months before the first case was reported
in the area – and in subsequent samples
up until March 2020.
The research also shows the relationship
between ribonucleic acid (RNA) detected
in sewage and the scale of the outbreak.
Water utilities around the world are
revisiting stored wastewater samples
to help identify when the severe acute
respiratory syndrome-related coronavirus
(SARS-CoV-2) first appeared.

Wastewater-based
epidemiology (WBE)
has a significant part to
play in identifying ‘silent’
Covid-19 cases in the
community.

2

Wastewater epidemiology has
major role in identifying
‘silent’ cases

The latest research showing the risk
posed by ‘silent transmission’ of
Covid-19 from asymptomatic and
presymptomatic infections also helps
make the case for WBE.
An academic paper from four
universities in Canada and the USA
demonstrates that most Covid-19
infections may be attributable to silent
transmission from presymptomatic and
asymptomatic cases.
Presymptomatic-stage and
asymptomatic infections together
account for over 50% of transmissions.
Consequently, even immediate isolation
of all symptomatic cases is insufficient to
achieve control.
Symptom-based isolation needs to be
supplemented by testing that identifies
asymptomatic and presymptomatic cases
to control the spread of the disease.
“This research indicates more strongly
than ever before that the current
symptom-based isolation approach
adopted by many countries has to be
supplemented by a rapid track-and-trace
system. This is exactly where a WBE
system that can give an early warning of
an outbreak has a major part to play. We
must keep working to make this a reality,”
says Clark.

3

Flushed PPE putting pressure
on sewage works

The increased use of personal protective
equipment (PPE) in the last few months
has meant a massive increase in
unsuitable items being flushed. These
are blocking sewers and collecting at
the heads of sewage works around the
world, creating a range of problems.
In Zagreb, Croatia, a public appeal was
made after the central water treatment
system became clogged with a large
quantity of unflushable items, including
disinfectant wipes, respiratory masks
and latex gloves.
“To make matters worse, the workers
had to clean the purifier by hand, thus
exposing themselves to further risk. The
importance of flush-it campaigns is now
more important than ever,” says Clark.

Top 10 things to know
about Covid-19

As the water industry seeks to bring
personnel up to speed on Covid-19, the
Water Action Platform has released a
new video of top 10 essential facts. The
three-minute recording is presented
by biochemist and microbiologist Dr Jo
Burgess, who leads the knowledge hub
on SARS-CoV-2 in wastewater.
This handy guide is openly available
on the Water Action Platform and Isle’s
YouTube channel and is a useful training
tool, explaining terminology, how soap
kills SARS-CoV-2, and why research on
the SARS virus that caused the 2004
epidemic is still useful today. A longer
eight-minute lecture by Burgess is
also available.
The videos can be found at:
www.wateractionplatform.com/
sector-experts.
S E P T/ O CT 2020
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Wastewater reuse
By Herman Smit
Managing Director, QFS

Water reuse
made easy
SAND FILTERS
INCOMING
WATER
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The water is conveyed to the sand
filters to remove total suspended solids
(TSS). The product water will still be
contaminated with microbiological
particles and inorganic salts.

ULTRAFILTRATION
The water from the sand filters is
pumped into the ultrafiltration skid for
removal of microbiological particles.
Memcor modular design and advanced
technology is utilised. The Memcor CPII
system is a pressurised, pre-engineered
membrane system with a modular
building-block configuration, which
simplifies design and operation, and
reduces installation costs. This system
utilises the latest advancements in
membrane technology. The enhanced
PVDF
membrane is
20% to 25%
more permeable
and translates
into lower
transmembrane
pressure,
thus using
less energy
and reducing
ownership
costs.

REUSE

for municipal and industrial effluent

ULTRAVIOLET
REVERSE OSMOSIS
HIGH-PRESSURE
PUMP

The UF product water is then dosed
with SMBS, biocide and antiscalant
to ensure the removal of all bacteria,
remove excess chlorine and disinfect
the water before it enters the RO skid.
The water is fed into the skid through
a high-pressure pump pushing
the liquid through the polyamide
membrane. QFS adopted the use of
a semi-permeable membrane that
consists of a thin film of polymeric
material several thousand angstroms
thick that is cast on a fabric support.
This commercial-grade membrane
has high water permeability and a
high degree of permeability. The
polymeric material polyamide was
used to produce a satisfactory reverse
osmosis membrane.

UV technology inactivates
microorganisms due to partial photooxidation of the organism’s DNA. UV
radiation alters the DNA in the cells and
stops their ability to reproduce. More
than 99.99% of all pathogens can be
rendered harmless in a fraction of a
second. UV disinfection has been proven
effective against all pathogens, including
parasites (e.g. Cryptosporidium and
Giardia), bacteria (e.g. E. coli, Salmonella
typhi, Vibrio cholerae, Pseudomonas
aeruginosa) and viruses (e.g. poliovirus,
norovirus and rotavirus) without
affecting the taste or odour of the water.

CHLORINATION
AND DISTRIBUTION
The product water from reverse osmosis
is then chlorinated and sent to reservoirs
for consumption and complies to the
SANS drinking water standards.
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wireless Monitoring

Dam & Basin Water Levels
Series 36XW
Level

Series 36XiWCTD
Level Conductivity

Series 46X
Ultra Low Levels

• Digital Water Level and Conductivity Sensors
• Highly Precise 0,02%FS*
• Wired Readout with Standard Process Signals
• Wireless Readout with ARC1 Modem Datalogger
by 4G, NB-IoT (Cat M1 / M2) or LoRa

• Compatible with KELLER Kolibri Cloud
* precision at room temperature, accuracy 0,1% FS total error band

2G

3G

4G

keller-pressure.co.za

TRENCHLESS TECHNOLOGY

TRENCHLESS PIPELINE REHABILITATION:
TECHNICAL AND PRACTICAL CONSIDERATIONS
South Africa’s urban population is growing at about 150% of the national rate and has doubled
over the past 26 years. This has put an enormous strain on the existing urban water services and
increased the need for installing new ones. By Alaster Goyns*

S

outh Africa’s pipelines are
the arteries and veins of our
communities, delivering
clean and removing dirty
water. If they are not healthy, then
the population’s health will suffer
the consequences.
There are two components to this:
first, the densification of the established
urban areas where these pipelines have
deteriorated with age and in many cases
have inadequate capacity; and second,
the mushrooming of informal and
semiformal settlements, which are only
partly serviced or not serviced at all.

and operate. If the environmental
resources are damaged, the people
and the economy on which
they depend will suffer
the consequences.
There needs to be a
change in the way
these services are
provided, which
takes a holistic
view of the
long-term health
of society and the
environment in
which we live.

The challenge

Benefits of trenchless
rehabilitation

In both situations, the problem of
installing new or rehabilitating existing
buried pipelines is compounded
by the fact that there is generally
insufficient space for effectively doing
this using the traditional way of digging
trenches, which causes social and
business disruption and environmental
damage, plus the associated costs
and inconvenience.
What is usually not appreciated is
the interdependence of these factors.
Our communities are not just people
and their businesses; they include the
environment within which we live

Many of the existing water services that
are malfunctioning can be rehabilitated
at a direct cost that is significantly less
than their replacement cost, without
even considering the social, commercial
and environmental inconveniences,
disruption and associated costs. Once
rehabilitated, these services can provide
a virtually trouble-free useful life of
between 50 and 100 years, or longer,
provided the correct design parameters
are used.
The basic reason for this is that the
route for these services has already

been established and little or no
excavation is needed for their
rehabilitation. This means
the footprint during
rehabilitation is
only a fraction of
that needed for
open trench
replacement,
where there is
space needed
for the trench,
excavated
material and
the movement
of construction
equipment.
Before making any
decisions about how to
rehabilitate an existing pipeline, it is
essential that practical constraints on
the particular site are ascertained and
understood, along with how these are
going to be technically addressed using
the technology available.

Technical and
practical considerations

Once the social needs and
environmental constraints for a
particular pipeline are established
(whether a new or existing pipeline in
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need of rehabilitation), the technical
means of meeting these requirements
can be addressed. For water pipelines,
the primary requirement will always
be the hydraulic capacity to meet
the specified demand at the end of
a given period. There are, however,
the secondary support functions
of strength, water-tightness and
durability, which are needed to ensure
that the primary requirement is
efficiently and effectively met. These
are all interrelated, especially when the
long-term serviceability is considered in
terms of the pipe/soil system, whether
this is a full flowing pressure or a partly
full flowing gravity pipeline and the
pipe material that was or is going to
be used.
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Hydraulic requirements

There are significant differences
between the way that full flowing
pressure systems and partly full
flowing gravity systems operate. For a
full flowing pipeline, such as a water
supply pipeline, the velocity through
the whole pipeline will be the same,
provided the pipe diameter and
discharge are constant. The velocity
and discharge will be directly related
to and determined by the slope of the
total energy line, excluding transition
losses. This means that if the discharge
drops by a certain percentage,
the velocity will drop by the same
percentage. A reduction in velocity
is no problem if there are no solids
being carried in suspension; however,

if there are solids in suspension, a drop
in velocity can cause them to settle
out and gather in any low sections
along the pipeline. These deposits can
consolidate and, in so doing, reduce
the flow area. This means that when the
discharge through the system increases
at a later stage, the velocity through
this section with a smaller cross section
will increase even more.
For a pipeline flowing partly full, such
as a sewer or stormwater drain, the
velocity and hence the discharge along
the pipeline will depend upon the
invert gradient, even though the pipe
diameter remains constant. The velocity
and discharge have a relationship
dependent upon the geometric
properties of the flow area, the wetted
perimeter of the pipeline and the flow
depth, which is in turn dictated by the
invert gradient. At low flow depths, the
discharge is only a small percentage of
the full flow value, so the velocity will
not reduce by the same amount. This
means that if the discharge drops by
a certain percentage, the velocity will
drop by the same percentage. By way
of example, at a flow depth that is 20%
of the pipe diameter, the discharge will
only be 10% of the full flow discharge,
but the velocity will be 62% of the full
flow value. Hence the advantage of
using a conduit with a circular, rather
than flat, invert.
When dealing with the rehabilitation
of sewers, nothing can be done to
rectify any problems with existing
gradient; however, close-fit liners –
such as cured-in-place pipe, spirally
wound liners and others – where
the reduction of internal diameter
is minimal, usually result in a slight
increase in flow velocity and capacity.

TRENCHLESS TECHNOLOGY

This is because they are continuous
from manhole to manhole, there are
no joints and they have a smooth
surface. This reduces the siltation
problem, as the velocities are slightly
higher and the washing of fines
through leaking joints is eliminated.
For smaller-diameter reticulation and
collector sewers (up to about 450 mm
in diameter) not placed at depth, any
seriously damaged pipes or pipes
that have settled seriously relative to
adjacent pipes can be replaced as point
repairs by excavating from the surface.
The whole line can then be relined and
replacing the whole pipeline is avoided.
In urban areas where densification has
taken place, the existing pipelines may
need upgrading to improve capacity.
This can be done by using on-line
replacement techniques, such as pipe
bursting, splitting or reaming. With
these techniques depending on ground
conditions, it is possible to upsize an
existing pipeline by twice its diameter,
which will increase its capacity by
over six times. Although this could
significantly upgrade the water
services in those parts of South Africa
where densification is taking place,
the benefits of this feature are
seldom implemented.

Structural requirements

When considering the rehabilitation of
pipelines, the structural requirements
will depend upon whether the host
pipe still has the strength to carry the
loads imposed on it or not, and is on
the brink of collapse. In the former case,
the host pipe is classified as being
partially deteriorated and
the liner is placed to
make the pipeline
watertight

and protect it from corrosion. In the
latter case, the host pipe is classified
as being fully deteriorated (or more
appropriately as being at the point of
collapse) and the liner is designed as if
it has to carry all of the imposed load.
If a pressure pipeline is to be
rehabilitated, the liner must be
designed for two different loading
cases, namely when the pipeline is
empty, where the critical condition is
the external groundwater pressure that
develops between the liner and the
host pipe, and the other is when the
pipeline is flowing full under maximum
capacity. For the former condition,
the liner needs to have the required
stiffness to prevent it buckling under
this external pressure. Under the latter
condition, the liner needs to have the
required tensile strength to resist the
internal pressure.
For a sewer lining, the loading that
must be considered is the external
groundwater pressure, which develops
between the liner and the host pipe,
assuming the pipeline is empty.
Pipelines, and sewers in particular, are
frequently installed in low-lying areas
below the flood plains of rivers. This
means that the external water pressure
could at times be above ground level
and the liner must be designed to
handle this.

effective ways of rehabilitating
pipelines and avoid the inconvenience
and disruption of the conventional
open trench replacement of pipelines
in densely populated urban and
environmentally sensitive areas.
The Southern African Society for
Trenchless Technology (SASTT) is a
small voluntary association that is
committed to contributing towards
solving the country’s problems with the
provision and upgrading of water and
other buried services.
The challenge to all parties involved
in providing water services is to change
their mindset to help them realise that
the technical and practical means of
providing quality water pipelines are
available – and that the long-term
social, environmental and economic
benefits far outweigh the short-term
savings obtained by reducing the
pre-construction costs of assessing
the social needs and environmental
constraints required as the input into
the planning, design and construction
of these essential services.
In reality, the provision of these water
services is primary healthcare and their
quality is essential.

*Alaster Goyns is the owner of PIPES cc
and a board member of SASTT.

Concluding comment
Trenchless techniques
provide cost-

S E P T/ O CT 2020

29

DAMS & RESER VOIRS

Constructing a joint-free
concrete reservoir
Keeping concrete reservoirs watertight
requires a new approach to design and
build methodologies, a prime example
being eThekwini Water & Sanitation’s
Emoyeni project in Hillcrest. Kendall
Slater, principal civil engineer at Knight
Piésold (KP), presents the case for a
new benchmark in reservoir design and
construction. By Alastair Currie

D

Kendall Slater,
principal civil
engineer,
Knight Piésold

ivided into two phases, the completed 25 Mℓ Emoyeni reservoir
will be located on the site of an existing potable water storage
facility that was demolished in Phase II to make way for the
second of two new compartments. The old reservoir had a
traditional circular shape, while the new one makes provision for two 12.5 Mℓ
reservoir compartments forming a single rectangular footprint to fit within the
confined space available.
The total dimensions for the entire reservoir are 100 m x 34 m x 7.5 m high.
The two compartments each measure 50 m x 34 m. Included in the project
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scope are the inlet and outlet pipework
and associated valve chambers.
“Like the older reservoir, the client’s
design brief was to construct the new
one as a reinforced concrete structure,”
explains Slater, who is the client’s engineer
for the project. “While these are common
across South Africa, their Achilles’ heel
is that the widespread use of expansion
joints has traditionally made them prone
to leaks.”
Making provision for expansion joints
inevitably results in discontinuity in the
cast concrete. Traditionally, designers
made provision for this by specifying the
installation of rubberised water stops
across each joint, as well as the installation
of HDPE membrane liners. However, in
many cases, leaks still occur because water

South Africa

stops often become misaligned when
casting the adjacent concrete panels.
As the membrane liner deteriorates,
and the seals around joints fail, water
loss is inevitable. That requires ongoing
maintenance and the loss of precious
potable water.
“As a consulting firm, we have over
nine decades of experience in the design
and construction management of dams
and reservoirs, including operations
and maintenance,” Slater explains. “That
motivated KP to present an alternative
proposal that excluded the use of
expansion joints and water stops, which
was accepted by eThekwini Municipality.”

Extra reinforcing

The decision was taken to eliminate

expansion joints completely. This is
believed to be the first time this has been
done on a reinforced concrete reservoir
for eThekwini Municipality. As Slater
points out, going joint-free required more
extensive steel reinforcing compared to
conventional designs, but the result will
be far more enduring and sustainable.
During the construction of the first
12.5 Mℓ chamber of KP’s design,
innovative construction techniques
enabled the contractor to form the 8 m
lift for the walls in one pour, thereby
improving efficiencies. The norm for
traditional concrete reservoir designs
is to restrict single pours to no more
than about 4 m. Additionally, special
vibrating shutters were specified and
tremie pipes were used to make sure the
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concrete didn’t segregate. The uniformity
of the concrete was perfect and, since
commissioning in October 2019, Chamber
One has exhibited zero leaks.
“One of the main reasons we built the
new reservoir in two halves was that we
had to commission the first chamber
before we could start demolishing the
existing reservoir,” Slater continues.
“Furthermore, the two compartments
enable the client to undertake
maintenance and inspections on a
chamber without disrupting supply to
the reticulation.”
The current estimated construction
value for both phases is R60 million,
with final commissioning scheduled for
October 2020. The upgraded reservoir will
cater for the area’s water requirements
until 2040.

A restricted site

In the original scope, the client had
requested a design proposal for a 30 Mℓ
reservoir. One of the key factors stacked
against this was the limited space
available, plus the need to accommodate
the surrounding property owners. At
certain points, the new reservoir is only
some 2 m away from the boundary fence.
A laterally supported vertical excavation
design was accepted as the best
approach, with the new reservoir some
4 m below and 4 m above ground level.
“When you design a reservoir, you
design it for 48 hours of storage, so we
needed to verify whether a 25 Mℓ facility
would be fit for purpose,” says Slater.
“Using a computer simulation model, we
analysed the entire reticulation network,
making provision for current and future

peak demands. The data confirmed
that a 25 Mℓ facility would meet the
requirements. It also enabled us to build
both compartments without getting too
close to the boundaries.”
The village of Hillcrest has a relatively
flat topography and this was taken into
account during the study. “Even though
there wasn’t a lot of elevation to work
with, one of our goals was to minimise
pumping costs. We achieved this by
eradicating low-pressure zones and by
altering the supply network,” he explains.
“The main line feeding the new reservoir
is now the Western Aqueduct pipeline
coming from Pietermaritzburg. It also
feeds designated water towers within the
high-level zones.”
Once fully commissioned, the two
compartments of the Emoyeni reservoir
will be interconnected via their outlet
pipes, enabling balanced water storage
capacity. However, each can be filled
separately via their inlets or drained
separately via their outlets. This will enable
one chamber to continue functioning
while the other is empty when future
inspections or maintenance are required.
“Non-revenue water losses are a key
issue for utilities nationally, compounded
by the rising cost of potable water
purification, its transfer and delivery.
Emoyeni’s design is meant to be
futureproof and to ensure that all of the
water stored reaches its end-users,”
Slater concludes.
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Performance-based
contracts
An important part of a utility’s toolkit
As cities continue to grow
at rapid rates, water utilities
are under increasing
pressure to provide services.
Performance-based contracts
offer utilities the opportunity
to harness the skills and
resources of the private sector
to improve performance.
By Danielle Petterson

R

apid rates of urbanisation
in sub-Saharan Africa have
meant that the percentage
of the urban population
receiving access to safe drinking water
has been declining for decades. Added to
this, many peri-urban and informal areas
must contend with intermittent services
or none at all, says David Ehrhardt, chief
executive, Castalia.
In many cases, utilities are not
generating enough income to maintain
infrastructure or raise finance for new
infrastructure roll-out. Instead, they must
rely on their national governments to
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provide them with grants – a challenge
at a time when many governments have
increasingly less money available.
Poor revenue collection, coupled
with increasing water losses, declining
infrastructure and a lack of incentives
for performance means that successful
water utilities are usually the exception
and not the rule. However, some African
water utilities are performing well above
average in providing good water service
for the poor, even in rapidly growing
cities with arid climates.
Ehrhardt participated in a World
Bank study that examined the utilities
succeeding in providing water services
and the methods they employed. Many
of them have made use of performancebased contracts (PBCs) at some point in
the past.
“The use of PBCs has been a key
tool in the toolkit of some of the best
performing utilities in Africa,” he notes.

Performance-based contracts

PBCs allow public water utilities to
contract the services of a private
company to provide a specified level
of service in the management of the
utility. They include predetermined

performance targets that could be
linked to several areas across the utility’s
operations and reward the contractor
financially for meeting those targets.
Importantly, there are several types
of PBCs, allowing for increasing risk
transfer and private sector responsibility.
These include service contracts,
management contracts, lease contracts
and concession contracts.

Service contracts

Service contracts typically focus on one
component of a utility’s operations,
such as revenue collection, metering
management or non-revenue water
reduction, and have no influence of the
management of the utility.
In Burkina Faso, for example,
Ouagadougou’s utility brought in one of
France’s international water operators to
run their commercial function – billing,
collections and metering – as part of the
utility’s transformation to become one of
the best performing utilities in Africa.

Management contracts

These contracts involve the government
or board of a utility hiring an outside
team to take over the management of the
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utility for a specified period. The
contract will be linked to performance
indicators with associated performancerelated bonuses.
“These contracts can often pay for
themselves. For example, if some of the
targets are to increase revenue collections
and reduce costs, a good management
team should be able to generate a lot
more cash than what they earn in
their fixed and performance fees,”
explains Ehrhardt.
However, he cautions that management
contracts can be met with resistance
from the existing utility managers who
are being replaced or sidelined. The
contracted managers – often foreigners –
are also not required to provide any
financing or take any risks and will
continue to receive their base fee even
if they do not make improvements. “It is
a tool that has its place but that also has
some serious drawbacks,” he notes.
Uganda’s National Water and
Sewerage Corporation presents an
encouraging example. It successfully used
management contracts to bring in foreign
management contractors for service in
Kampala. Drawing on the experience
and enhanced capacity created by
these contracts, it developed Internally
Delegated Management Contracts
in which it applied the principles of
incentivised management to the utility’s
area managers with great success.

Lease contracts

Lease contracts are usually entered into
with an international water specialist
company. Similar to a management
contract, the company is given the
right to run the public utility and make
management decisions, but this time
they take on risk, explains Erhardt.
Instead of being paid a fixed fee, the
operator receives the utility’s operating
profits, but is also responsible for all
expenses, including salaries and
bills. This gives the most complete
incentive on operations, as
the contractor will want to
maximise revenue while
minimising costs. However,
the contract must contain
very strict provisions
about the services that
must be achieved.
Furthermore, a
component of the tariff
will go to the government

or a public-owned company that holds
the assets of the utility, in order to cover
the financing of new infrastructure,
which remains the responsibility of the
government under this model.
“This is a good model and produced
very good results in Dakar, Senegal,
but it still doesn’t solve the problem
of the government having to finance
infrastructure when there is no money
available,” notes Ehrhardt.

Concession contracts

The concession contract tries to solve
the infrastructure funding challenge
by giving a private company full
operational responsibility of the utility
for a predefined period (typically 20 to
30 years). These contracts often have far
more ambitious service targets because,
in addition to running the utility, the
contractor must provide funding for new
infrastructure and service expansion.
“This model can work, and Ivory Coast
is a good example of this in Africa, but
it has mainly been used in Europe.
There have also been some high-profile
failures,” notes Ehrhardt.
“It is very close to privatising a water
utility, and can therefore be politically
unpopular, but it is also the only model
that brings in capital. However, to attract
that capital, the utility must generate
sufficient revenue, which often leads to
an increase in tariffs – although higher
tariffs may be the only way to provide
adequate infrastructure,” he adds.
Mozambique is currently exploring this
model with the assistance of Castalia.
The country has had lease contracts in
place in many of its small towns, which
have worked relatively well. However,
the infrastructure in these towns is

generally quite poor and limited funds
for infrastructure upgrades have resulted
in a very slow rate of improving services.
Concession contracts present the only
realistic solution. However, attracting
investment in small towns with
limited revenue generation presents
a challenge. Castalia is therefore
investigating a hybrid option, which
involves co-financing of infrastructure by
both the public and private sectors.
“We think this could be a viable
solution for cities and towns in Africa
because it is possible to attract some
level of private investment, and we
need to attract as much of that as
possible to keep up with population
growth,” says Ehrhardt.

Designing PBCs

Ehrhardt stresses the importance of
well-designed PBCs. “There are many of
these contracts that have gone wrong
because they are not well designed,”
he says.
The rights and responsibilities of the
contractor must be very clear to avoid
conflict between the contractor and
utility management. This is especially
the case in concession contracts where
private companies are being asked to
sink money into infrastructure that they
cannot recoup if the contract fails.
For long-term contracts, it is advisable
to include regulatory-like provisions
for periodic reviews of tariffs as costs
change, according to specific rules.
Contract models do exist and
should be used where relevant. By
studying what did and didn’t work in
10 different management contracts,
Castalia developed management
contract models for the World Bank.
The company also explored provisions
in long-term contracts to develop key
provisions and term definitions.
While PBCs have received some
resistance in the past,
Ehrhardt stresses that they
are an important and
useful tool available to
African utilities.
“PBCs offer a solution
that has worked, and
utilities need to look
practically at the
tools available to
solve their problems
– PBCs are one of
those tools.”
S E P T/ O CT 2020
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When lockdown
interrupted plans
to conduct training
around renewable
energy and energy
efficiency at several
wastewater treatment
works (WWTWs),
digital training
proved an invaluable
tool with significant
future potential.
By Danielle Petterson

Implementing
effective
virtual training

T

he Department of Mineral
Resources and Energy
(DMRE) is collaborating with
the Deutsche Gesellschaft
für Internationale Zusammenarbeit
(GIZ) to help upscale energy projects in
South Africa’s municipal sector. As part
of this, eight municipalities with a total
of 14 WWTWs have been given financial
and technical support to do field work
and develop pre-feasibility studies with
the aim to compile bankable project
funding applications.
This involves collecting data from
energy-consuming equipment and
converting it into a feasibility study
that contains billing information,
technical solutions, costing and
recommendations to implement
renewable energy and energy efficiency
at these plants. The ultimate goal is to
build a business case and implement
projects that optimise energy use
via energy reduction and electricity

production, thereby savings costs and
reducing the environmental footprint.
The Water Group was appointed
by the South African-German Energy
Programme (Sagen), implemented
by GIZ, as an expert consultant to
develop and provide training to the
municipalities on how to collect the
necessary data and use it to develop a
feasibility study. However, lockdown
presented a challenge for this training,
which was scheduled to take place in
May 2020.

Implementing virtual training

Marlene van der Merwe-Botha, director,
Water Group Holdings, explains that the
company opted for the development of
online training material.
Videos were created using PowerPoint’s
recording options, which included
slideshow presentations as well as
the trainer’s voice and face. Training
material consisted of 10 training modules

Some of the
participating trainees

covering theory and practical content.
This approach was first tested with
one municipality, where streaming
the videos proved a challenge due to
connectivity issues. Based on this, Van
der Merwe-Botha developed an online
training protocol, which involved
sharing the videos and tools for
download prior to the training sessions.
The trainees, therefore, had the
material available and in hand when
the training sessions started.
The trainer would then facilitate
online training, allowing time for
the trainees to work through each
module with time to demonstrate
the Excel-based tools and to discuss
and take questions in-between each
training module.

Lessons learnt

“We learnt that the digital fatigue
and exhaustion associated with a full
day’s training is a challenge – trainees
S E P T/ O CT 2020

37

TRAINING

RESOURCE RECOVERY PLANTS
Van der Merwe-Botha is encouraged
by the work being done by institutions
such as the GIZ, Sanedi and the
DMRE to investigate and implement
renewable energy and energy
efficiency at WWTWs. She stresses
that WWTWs must be transformed
into resource recovery plants that
generate energy from biogas and
create valuable by-products from the
biosolids, nutrients and final water.
Typical municipal WWTWs are
extremely energy intensive to run,
requiring around 1.3 MW per
100 Mℓ/day. With good processes
in place, plants making use of
anaerobic digestion can produce 60%
to 80% of their energy requirements
via combined heat and power from
the sludge treatment process at
the plant.
If performed correctly, enhanced
anaerobic digestion should also
produce biosolids (A1a class sludge),
which can be sold to the agricultural
industry as fertiliser. Added to
this, nutrient recovery can produce
struvite – a valuable fertiliser.
In addition, plants can save
between 10% to 25% by implementing
energy reduction measures. South
Africa’s WWTWs typically have a
high specific power consumption
of >1.8 kWh/m3, compared to
international benchmarks of
0.3-0.7 kWh/m3.
“The sooner municipalities start to
analyse their electrical bills, establish
baseline use and targets, and
commence to identify and implement
measures to reduce energy use,
the sooner we will reap the cost,
operational and environmental
benefits,” says Van der Merwe-Botha.
She emphasises that development
and funding agencies need to work
with municipalities to accelerate
energy optimisation initiatives
and build capacity on a national
scalable level.
“It is an opportune time to be a
wastewater practitioner in South
Africa. The future process controller
will know how to manage energy just
as well as they know how to operate
and control the treatment side of
the plant. They will be responsible
for championing this in the future
and this is how we start to close the
gap between water and energy and
– hopefully, one day – food as well,”
says Van der Merwe-Botha.
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lost concentration,” explains Van
der Merwe-Botha. The course was,
therefore, divided into half-day
sessions. The first morning session
focused on theoretical training, with
the afternoon dedicated to on-site
field work for collecting data. This was
followed by another half-day session to
work through that data and conclude
the training.
“What made this training quite
unique was that we were able to do
the practical on-site training with the
theory. There is no reason you cannot
give practical training if you have
the right material and you prepare
the trainees well,” says Van der
Merwe-Botha.
This is followed up with post-training
support over a period of four months
during which the Water Group
moderates the data collected and
provides guidance and assistance
where challenges are experienced.
Preparation was essential.
Municipalities had an important role to
play in preparation – from providing
trainees with facilities such as training
rooms to data and connectivity to
download the course material.
“Trainees also need to be prepared
to receive training,” says Van der
Merwe-Botha. This means having and
working through the material, as well as
having discipline to stay online during
the course and not be distracted.
Unlike in a classroom environment,
it is harder for trainers to monitor
trainee behaviour. Trainees need to be
dedicated and ensure they put in the
work required.

“You need to constantly test and
monitor during the training and follow it
up with a post-training assessment and/
or assignment. It is also very important
to build in incentives and disincentives
– you need to be able to measure the
impact of the training,” she stresses.
The positive response in implementing
the virtual training was further echoed
by Ms Nomathamsanqa Mote, technical
advisor at Sagen who is seconded at
the DMRE. “Indeed, the commitment
displayed by municipal officials during
the training was commendable. The
training was conducted professionally
by the Water Group, the participants
enjoyed the discussions and indicated
that the recorded training material will
be shared with other colleagues in the
municipality for knowledge sharing. I
am looking forward to the submission
of energy data from participating
municipalities, as the data collected will
assist with the completion of baseline
studies and will enable project proposals
to be developed.”

Positive feedback

Despite the challenging circumstances,
the training course was a success. It
was well received by the municipalities
and the DMRE, and course recipients
indicated the usefulness, completeness
and appropriateness of the training in
their evaluation feedback.
One of the trainees, Ronald Brown,
senior engineer: Wastewater Services at
Drakenstein Municipality, commented
that he is very eager to run the training
material with all his teams, as he
believes that it will be very beneficial

and assist them in implementing and understanding energy
efficiency operations at the various works.
“Overall we want to thank the project leaders and
facilitators for affording this opportunity to Drakenstein
Municipality. We will definitely put the experience to
good use in improving our facilities, specifically energy
efficiency,” said Brown.
Dennis Mokoale from Polokwane Municipality called the
training course an ‘’eye-opener’’ that raises awareness
around energy use and the potential to reduce energy
consumption at WWTWs. “The material is valuable to such
an extent that the municipality wants to use it to train
further people in the municipality. The course is ideally set
up for a train-the-trainer session,” he noted.
Bernard Mphahlele from Thabo Mofutsanyana District
(Dihlabeng Municipality) concurred that video training is
excellent, as it offers participants the opportunity to selfstudy, recap and teach others. He added that the training
was valuable and informative to management and also
provided new knowledge for technical staff.
Engineering student Eduard Botha enjoyed the practical
use of the Excel tools to analyse the kWh use and
electricity cost from the municipal electricity bills, and
to determine what equipment used the most energy. “I
will never think about sewage in the same way... it is a
sophisticated field, and I have respect for the municipal
guys who work at these treatment plants,” he noted.

Moving forward

By the end of October, the DMRE will have a large quantity
of technical and costing data across the 14 WWTWs,
along with feasibility studies, which can be used to
further support municipalities in applying for funding and
implementing projects.
“GIZ Sagen was very impressed with the training
and looks forward to the completed baseline studies
and project proposals that will now be developed,”
says Mote.
“It was a steep learning curve for everyone involved,
but the training ended up being hugely successful. I
definitely see a good future with this type of training. It
is time- and cost-effective, and we received a positive
response from the participating municipalities, who said
they would recommend the training to others,” says Van
der Merwe-Botha.
She points out that there is no substitute for walking
the site, and gaining the information and sensory input
it provides. However, she identifies definite potential for
virtual site walkthroughs in the future. This could be done
live using a smartphone or pre-recorded for later viewing
and analysis of the various process units and equipment in
more detail.
While we are now open to a world of ever-increasing
digital opportunities, Van der Merwe-Botha also stresses
that, going forward, there must be a focus on quality
virtual training – from the content to the delivery – based
on best practice guidelines. “Virtual training is becoming a
standard practice and, like any practice, there needs to be
standards and protocols that are observed.”
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Delivering essential
training in a digital landscape
Water industry training
programmes have had to
undergo a transformation
to ensure essential learning
continues during the novel
coronavirus pandemic.
Dr Jo Burgess, head of the
South African business at Isle,
shares insights into delivering
effective virtual training.

Dr Jo Burgess,
South African business head at Isle
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Isle moved quickly to create a virtual
training programme as the pandemic
began to unfold globally. What made
this a priority?
JB As the Covid-19 crisis has proved,
there is no industry more critical to
public health and the global economy
than water supply and wastewater
treatment. Underpinning it are highly
skilled specialists, who are duty-bound
to maintain in-depth knowledge of
legislation and complex technical
standards around the supply of
water, treatment of wastewater and
protection of the environment.
With fast-changing travel restrictions
and shifting provincial lockdowns
likely to make in-person training
difficult, if not impossible, for some
time, we recognised early on that a
complete switch to digital training was
necessary and created more than 30
new courses tailored specifically for a
virtual audience.
What benefits to virtual training have
you discovered?
The benefits are wide reaching. In
developing its Programme for Water
Professionals, Isle’s training team has

built an e-classroom that has already
reached clients in South Africa and
the UK – all while lead trainer Mandhy
Senewiratne was in Australia. This
ability to overcome travel disruption
and connect people located in different
countries is just one benefit.
With many teams still working
remotely, it also provides an opportunity
to engage with employees, making
them feel less isolated and ensuring
they continue to feel valued, while
maintaining teamwork and camaraderie.
The transition has also given us a fresh
opportunity to update course content,
providing a new, Covid-19-altered
perspective on key industry areas,
where relevant. It has been a chance
to take stock of all the courses we offer,
ensuring they are relevant to today’s
sector, which is undergoing
a transformation.
The need for professional scientists
and engineers to earn CPD points
and maintain their registrations with
professional bodies such as SACNASP,
ECSA and WISA has not disappeared,
and e-classrooms are an excellent way
to keep up to date and stay safe at the
same time.
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As the industry adjusts to working
during a pandemic and prepares for
the likelihood of future resurgences,
addressing the climate emergency and
tackling water scarcity must also remain
priorities. Urgent steps are needed
to become more sustainable, such as
investing in smart, data-led technologies
and accelerating digitalisation.
Focusing on personal development and
the upskilling of employees ready for
these vital future roles not only expands
the capability within the business and
increases its resilience, it also reassures
staff that they are being invested in
during an uncertain time.
How can virtual training remain
interactive and engaging?
Using training platforms such as Zoom
and Menti.com, online courses can still be
interactive, with quizzes, polls and Q&As.
By keeping group sizes small – with a
maximum of 12 delegates – everyone
becomes involved.

While there are now new technical
elements to consider, the main principles
of virtual training are the same as
in-person training – delivery is just as
important as content if participants
are to remain engaged and focused.
Senewiratne gets people out of their
seats, stretching and moving around, she
asks questions, encourages conversation
and debate, is creative and exuberant in
her approach, and makes people laugh.
Isle’s other services that have gone
digital – such as its Technology Approval
Groups – see larger groups coming
together, when it must be accepted that
not everyone will get a chance to speak
during the event. On occasions such as
these, it is particularly important that
all participants have an opportunity to
leave comments, ask questions and give
feedback afterwards – and for their input
to be acknowledged.
Do you see a return of in-person training?
Isle is looking forward to running

face-to-face training courses again,
but the willingness of the water sector
to continue learning and sharing
virtually proves how adaptable it
can be. Perhaps in the long term, a
greater mix of approaches to training,
knowledge-sharing and networking can
be expected.
Workplaces are unlikely to see a
complete return to how they were
before; the pandemic has demonstrated
just how effectively people can work
from home, and anxiety around travel
may remain for some time. At the same
time, online tools will continue to evolve
and expand, employees will become
more confident using them, and travel
time and costs (such as overnight
accommodation) will be saved,
making virtual training and learning
programmes a permanent feature for
many organisations.
It is reassuring to see the water
industry embracing the opportunity to
interact, share and learn in new ways.
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PLASTIC PIPES

Plastic pipes surpass sewer needs
As urbanisation increases, thermoplastic pipes have a vital role to play in developing
modern sewer systems that can meet the needs of the communities they serve for
100 years or more.

M

aintaining functional
and efficient water and
sewerage networks
requires an adherence
to stringent design and product
standards that extend the life of these
vital assets. “It is therefore important
to look at the various elements that go
into developing and maintaining such a
network and the important role plastic
pipes play in ensuring the effectiveness of
these systems,” says Ian Venter, technical
manager, SAPPMA.
For this reason, SAPPMA recently
hosted a virtual Quality Workshop
focusing on various aspects related to
sewer systems.

Plastic pipes offer many benefits

“Water and sanitation infrastructure,
alongside housing, are pressing priorities
in South Africa today. Local and national
government has a crucial role to play
in uplifting communities by addressing
inequality gaps and the implementation
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of effective sewer and waste
management systems for all its citizens –
including the poorest of the poor,” Vollie
Brink told workshop attendees.
Brink is a professional registered civil
engineer with 64 years’ experience as a
wet services consultant.
When installing pipelines for water
and sewerage systems, he stressed that
municipalities must ensure they adhere
to engineering and product standards
that deliver the best results, yet are
practical and cost-effective.
“PVC and HDPE pipes offer a solution
that is long-lasting. Compared to steel
and concrete, plastic pipes are well
suited to labour-intensive construction
techniques. Unlike with steel, there
are no concerns about costly cathodic
protection requirements when using
plastic pipes,” he said.
Alaster Goyns, who has been involved
with many of the major outfall sewers
in South Africa for over 40 years, echoed
some of the benefits of plastic pipes.

Corrosion is one of the biggest issues
facing sewers and can render them
structurally unsound and no longer
watertight. Traditionally, high-pressure
pipelines were made from steel with
coatings bonded to the steel pipe in
order to protect them. On the other
hand, sewers that were gravity pipelines
of 300 mm and larger in diameter were
traditionally made from concrete.
“Under certain combinations of
hydraulic performance and the effluent
being conveyed, these traditional sewers
systems are subject to biogenic corrosion
due to the formation of hydrogen sulfide
within the effluent and its subsequent
release into the sewer atmosphere,
where it is biologically converted into
sulfuric acid. The latter then attacks
the alkalinity of the pipe, causing it to
deteriorate,” he explained.
With aged sewers, rehabilitation is
generally the preferred option, rather
than replacement. Goyns stressed that it
is important to bear in mind that these

PLASTIC PIPES

pipelines are generally placed at depth and
follow natural water courses, where they are
subjected to external water pressures.
“Concrete pipes are permeable. While with
steel pipelines it is possible to bond very
thin coatings on to the host pipe to provide
corrosion protection, the bond between
the coating and a host concrete pipe is
not strong enough to resist the external
groundwater pressure,” he warned.
Bearing these and other factors in mind,
Goyns explained that the rehabilitation
of these pipelines – with plastic linings
designed to resist the groundwater pressure
that developed between the host pipe and
liner – presented a long-lasting solution with
a design life of 100 years or more.

Plastic suitable for rehabilitation

When it comes to rehabilitation, Johann
Wessels highlighted the various trenchless
options available. Wessels is a registered
professional engineer specialising in
alternative sewer pipe materials and
the effective utilisation of alternative
construction techniques.
“Trenchless technology is ideal for the
servicing, rehabilitation and replacement
of existing public utilities and other services
underground without the digging of
trenches. It also includes the development
of all kinds of underground mapping
techniques, tunnelling devices and
specialist machinery, materials and
equipment,” he said, explaining the various
rehabilitation methods that are available
for existing services.

For non-conventional construction of new
pipelines, one can consider using pipe
jacking, microtunnelling, auger boring,
horizontal directional drilling, pipe ramming
or impact molling as alternative trenchless
techniques, rather than conventional open
excavation. Further rehabilitation options
include pipe bursting, slip lining, spirally
wound lining, and cured-in-place pipe. Many
of these techniques are done effectively and
efficiently making use of thermoplastics or
thermoplastic pipes.

Focus on sustainability

Albert Vaartjes, global sales manager:
RBleu PVC-O at Rollepaal in the Netherlands
and an international expert in PVC pipe
manufacturing, highlighted the benefits
of using multilayer PVC pipes when
designing sewer systems.
“Sustainability and promoting a circular
economy are of utmost importance and
therefore play a key role in the conceptual
approach. Multilayered PVC pipe systems
allow us to reuse post-consumer and
own-in-house recycled material in specific
applications,” he says.
According to Vaartjes, non-pressure
systems (multilayer pipe) and pressure
systems (PVC-O pipe) are currently two of
the key areas of focus at Rollepaal. “Years of
experience in PVC pipe has allowed us to
develop more effective pressure and nonpressure pipe joints and pipe components
to deliver reliable piping systems. These
reliable systems have proven to be the
preferred pipe system choice and offer all

the added benefits of PVC that end-users
are familiar with,” he said.

The role of SAPPMA

When it comes to plastic pipes,
manufacturer product and process audits
are important in ensuring that quality is
never compromised.
SAPPMA, as an independent association,
plays an important role in ensuring
the understanding and effective
implementation of standards in the
Southern African landscape. Only once
manufacturers have passed their audits
– and successfully proven that their pipes
adhere to the strict quality guidelines set
out in the association’s Code of Conduct –
are they awarded SAPPMA membership.
“We have developed a list of commonly
required procedures, documents and
process controls that are assessed during
our factory audits to achieve consistent and
repeatable results. This is vital for specifiers
when they order products for infrastructure
projects,” says Venter.
“In the same way that a chain is only
as strong as its weakest link, a pipeline is
only as good as the integrity of the pipes,
joints and fittings that are used. Seeing
the SAPPMA logo on a pipe and fitting
is a major differentiator in an industry
where shortcuts are all too easily taken.
We believe it will continue to play a more
prominent role going forward, as it allows
our members to show their clients their
commitment to quality and offers the enduser the product assurance they need.” .

FLEXIBILITY IS STRENGTH

Invest in good quality plastic pipes bearing the SAPPMA
mark of quality for peace of mind. These pipes have been
locally produced and manufacturers undergo regular,
independent auditing to confirm they meet stringent local
and international standards.

The ground is always subject to movement - slowly over a number of years due to settlement, or
rapidly due to external events such as floods, temperature fluctuations, earthquakes and sinkholes.

When the pipes reach their end-of-life as water and sewer
systems after 100+ years, it can be recycled and thereby
play an important role in contributing to the circular
economy. Visit www.sappma.co.za for more information.

BEING FLEXIBLE, PLASTIC PIPES ARE EMINENTLY SUITABLE IN

• poor soil conditions
• fluctuating temperatures
• earthquakes
• areas subject to sinkholes
It is vital for buried pipes to have an element of flexibility. Rigid pipes that do not flex are unable to accommodate changing ground conditions and are
likely to crack, split or become disjointed. Gaps formed at the pipe joints compromise flow performance and allow leakage. As soon as that happens, those
pipes are no longer performing as intended, but in fact are failures*. * https://www.teppfa.eu/DynamicGroundMovementsReport

Plastic pipes are inherently flexible and therefore perform very well when the subsoil moves.
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Sanitation planning for eThekwini
Following the completion of conceptual wastewater feasibility studies
and financial modelling, eThekwini Municipality now has a master
plan for bulk sanitation in two of its catchments.

T

he studies and
modelling, undertaken
by Bosch Projects
and Bosch Capital –
members of the Bosch Holdings
group of companies – included
a conceptual level infrastructure
planning exercise for the Umlazi
and Umhlatuzana catchment areas
within eThekwini Municipality.
The planning reports will serve as
a master plan for the municipality,
providing a strategic motivation
for bulk sanitation augmentation
and infrastructure investment
within these catchments over the
short, medium and longer term.
According to Jason Holder,
divisional manager: KZN
Wastewater, Bosch Projects, the
purpose and objectives of the bulk
sanitation/wastewater catchment
studies were to present the most
favourable options to best serve
key areas in the short to long term.
“We also needed to assess the
impact on existing and future

bulk sanitation infrastructure and
considered human settlement
housing plans, sanitation backlog
areas and future developable
areas. These wastewater feasibility
design studies – which involved
engineering, financial, social
and environmental factors –
were based on a high-level
approach incorporating
infrastructure designed for fully
developed catchments.”
This project, with an anticipated
value of over R1 billion, spans
43 000 ha and will benefit
1.2 million people, which
comprises a backlog of
approximately 280 000 people
who are currently without
sanitation services.

Financial modelling

As part of financial modelling and
cost benefit analysis components
for this project, capital costs
were calculated for the new
infrastructure, while operational

costs were based on actual
information provided by the
eThekwini Wastewater
Operations Department.
A life-cycle costing approach
was applied over a 20-year period
and the project returns for each
of the possible scenarios were
compared through the use of
indicators such as net present
value (NPV), internal rate of return
(IRR), payback and discounted
payback period.
The team conceptualised a
multicriteria decision matrix,
incorporating weighted scoring
where applicable, to critically and
transparently evaluate each of the
potential scenarios. Parameters
that were included in the scoring
matrix included environmental,
capex, opex, life-cycle costing,
social benefit (backlog eradication)
and alignment with eThekwini
Municipality’s strategic planning.
The Bosch Projects and Bosch
Capital teams worked closely
with key stakeholders
within eThekwini
Municipality to
obtain relevant
information for
future developments,
guidance and
approval, where
necessary. They
also ensured the
successful delivery of
a project that was
well designed to
meet the client’s
requirements.
S E P T/ OC T 2020
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Getting to grips with
acid mine drainage
South Africa has been challenged with the
management and treatment of acid mine drainage
(AMD) for decades. By Dr Laetitia Coetser and
Dr Andrew Wood

W

hile there are many
operational mines
affected by AMD,
the problem also
exists for mines that have ceased
operations – leaving behind long-term
water quality issues. AMD is evident in
a number of areas around South Africa,
but particularly in Gauteng, Limpopo,
KwaZulu-Natal, Mpumalanga and
the North West.

Acid mine drainage
is an increasing
environmental challenge
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Dr Laetitia Coetser, associate partner and
principal scientist, SRK Consulting

Numerous media articles, especially
between 2000 and 2010, highlighted
the possible flooding of the
Johannesburg CBD and destruction
of river systems that could result from
the decant of mine water across this
area. To address this imminent danger,
the then Department of Water Affairs
initiated ‘emergency measures’.
These prioritised the installation of
pumping systems and the construction
of high-density sludge (HDS) pretreatment facilities for mine water in the

Dr Andrew Wood, partner and principal
scientist, SRK Consulting

MINE WATER

East, Central and West Witwatersrand
basins. Their primary objective was to
maintain contaminated mine water
levels below the environmental critical
level, to prevent risks associated with
the flooding of mines and decanting of
AMD into the surface environment.
This intervention resulted in the
spending of several billion rand, with
annual operating costs reaching
hundreds of millions of rand – for the
ongoing treatment of nearly
200 million litres per day of AMD, for
an indeterminate long term.
There is also the legacy of AMD from
the coal mines in Mpumalanga,
which will be the subject of a
further article in the next issue of
Water&Sanitation Africa.

Long-term strategy needed

However, it had always been accepted
that basic lime neutralisation and
metals precipitation of the HDS systems
did not address the high sulfate loads
that have continued to discharge into
the water supply systems. Further,
it has always been known that the
waste sludge generated by the HDS
process would continue to prove highly
problematic, with much being pumped
back underground in the absence of
alternative solutions. It was clear to all
that a longer-term strategy was going to
be required.
The scientific and engineering
team investigating a long-term
strategy for the treatment of AMD
of the Witwatersrand – to which SRK
contributed as one of the specialist
consultancies – published its reports
in 2012. It recommended that the
basic lime neutralisation of the mine
water implemented as the emergency
measures should proceed to full-scale
desalination treatment and appropriate
waste sludge and brine management.
The Minister of Water Affairs at the
time, in opening the East Basin HDS
plant, indicated that an expected
R12 billion capital cost would be
required to complete the necessary
treatment. While funding and
authorisation to proceed with
implementing the long-term strategy
for AMD has been delayed for various
reasons, the mining industry has
implemented state-of-the-art mine
water treatment facilities for individual
mines and groups of mines.

Building on success

The Anglo American and BHP Billiton
treatment plant in eMalahleni was
commissioned in 2010 and continues
to produce drinking water. This water is
available to municipal consumers, and
waste residues are used by industry
and agriculture.
The project has been so successful that
it has received international recognition
and a number of awards. It is the world’s
largest AMD treatment plant delivering
water of a drinking water quality
standard. Other mine water treatment
plants – at mines including Middelburg,
Optimum, Matla, Tweefontein, Cooke
Operations and New Vaal – have since
been constructed, to provide water of
drinking quality while ensuring near
zero liquid discharge.

Technology is available

South African engineers and scientists –
particularly from the universities of
Cape Town and Tshwane, Mintek
and the CSIR – have been leading the
development and implementation
of large-scale AMD treatment
technologies. At the same time, South
African technology providers have
demonstrated their technical capability
and increasing experience on local
and international levels. There are also
international technology providers
who are interested in expanding their
capacity in South Africa.
While the optimism around the
eutectic freeze crystallisation (EFC)
of desalination brines may not yet
have realised its full potential, this
technology remains under research
and development. In particular,
it aims to provide alternative
options for the management of
the monovalent brine that eludes
even the latest ultra-high-pressure
reverse-osmosis-based technologies.
While the latter can ensure consistent
drinking water quality, research
continues into alternative options. These
include biological sulfate reduction,
ion exchange and the potentially more
environmentally acceptable passive or
low-energy technologies – which do
have a role to play.

Substantial costs

The capital and operational costs of
AMD treatment are considerable, with
the ball-park capital cost at about

R20 million for every million litres
treated per day to drinking water
quality. Ongoing operational costs
are estimated at about R7 to R15 per
thousand litres treated.

Looking to the future

The AMD problem for South Africa is
not going away. Rather, it is only now
entering the rapid development and
implementation phase, as its threat
to scarce national water supplies is
realised. To do this, the Witwatersrand
Basin needs to proceed with the
implementation of the proposed
desalination technologies. This would
require joint funding from government
and the mine.
However, the Witwatersrand legacy
includes hundreds of individual mines,
almost all of which closed many years
ago – meaning that liability cannot
easily be legally directed. As with
the current implementation of the
emergency measures, the Department
of Human Settlements, Water and
Sanitation may be expected to continue
to foot the bill – with water users
effectively paying the cost through
escalating prices of drinking and
industrial water supply.
South Africa has developed worldclass technical skills in the design and
operation of AMD treatment plants but,
rather than treating AMD for hundreds
of years, it is preferable to address
the source of AMD generation where
possible. Abstracting AMD to prevent
uncontrolled decant to surface can
reduce the long-term liability.
Also, there are opportunities to contain
or stop the biochemical reactions that
create the AMD in the first place. It
remains a challenge, though, to find
measures that can be implemented
within the life-of-mine plan – which
would reduce AMD generation and
post-closure liabilities.
SRK Consulting has extensive
experience in the evaluation and
selection of appropriate mine water
treatment applications and
waste residue management.
These solutions are based
on sound engineering,
economic, operational,
environmental and
process efficiency
knowledge.
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A means for economic recovery and job creation
The innovative social franchising partnership and entrepreneurship approach to the
routine maintenance of water and sanitation infrastructure offers huge potential for
small entrepreneur development and job creation, as demonstrated by its successful
application in the maintenance of off-grid and on-site sanitation systems in homes and
schools in South Africa. By Kevin Wall, Oliver Ive and Jay Bhagwan*

S

ustainable Development
Goal (SDG) 6 calls for access
to adequate and equitable
sanitation and hygiene for all
and an end to open defecation by 2030. It
also calls for increased participation of local
communities and a focus on job creation
and entrepreneurship.
While centralised sewered systems are a
proven basis for the safe disposal of faeces
and urine, billions of people around the
world do not enjoy this option, particularly
those in informal peri-urban settlements
that lack formal utility coverage.
To help meet SDG 6, on-site sanitation
is the best alternative, but it must be
operated and maintained correctly, or it
will fail to provide an adequate service.
In South Africa, a lack of maintenance
has rendered much on-site sanitation
infrastructure unusable. This is largely due
to a lack of skills, incentives or support
for those with the skills to undertake
the maintenance.
The challenge for on-site sanitation is one
of the limitation of technology for ease of
operation and maintenance, exacerbated
by the social and institutional aspects
that determine if any given solution will
work in a real-world situation. However,
South African experience provides a
potential answer for this challenge:
social franchising.

Social franchising

The concept of for-profit franchising is
well established. South Africa is home
to over 400 for-profit franchised types
of businesses, with tens of thousands of
outlets. With proven business models set
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up specifically so that they can be
widely copied, and with mutual
support guaranteed, franchisees are far
less likely to fail than independent
small businesses would be under
comparable circumstances.
Social franchising is a well-known
worldwide adaptation of for-profit
franchising, where the emphasis is
less commercially driven and more on
providing a social service.
The Water Research Commission (WRC)
funded work in the water services sector to
pioneer franchising concepts developed
by Dr Kevin Wall of the CSIR. The early
work, published in 2005, identified the
potential for adapting the franchising
model for the operation and maintenance
of water and sanitation infrastructure,
while simultaneously promoting local
economic development.
Three successive WRC projects and
parallel pilot projects on the maintenance
of low-technology sanitation facilities
followed in shaping the social franchising
model. A more recent partnership with
the African Development Bank (AfDB)
introduced a strong element of health
education, real-time logistics management,
new clients and new types of infrastructure
being maintained, and a spreading of the
geographical footprint.

Field-based pilot and
subsequent replication

An extensive field-based pilot study, led
by Amanz’ abantu Services and the CSIR,
and funded by the WRC, ran from 2009 to
2012. Lessons from this initiative proved
how effective the concept could be in

maintaining on-site water and sanitation
services, and at the same time creating and
nurturing first-time microentrepreneurs
(mostly women) and training them and
their employees.
A non-profit subsidiary of Amanz’
abantu – Impilo Yabantu (meaning
‘hygiene for the people’ in isiXhosa) – was
established to take on the role of the
franchisor, which supports the local
franchisee partners. Through this vehicle,
the franchisees have been implementing
the approach, working with municipalities
in the Eastern Cape and the provincial
Department of Education (DOE) to tackle
sanitation and water infrastructure
operational issues at a significant scale.
The service objective of the pilot
project was simple – to clean household
and school toilets, and remove the faecal
sludge, disposing of it in a way that is
safe for the franchisee workers and
the environment.
At its peak, the programme was regularly
servicing over 1 200 schools. Unfortunately,
institutional and governance challenges at
the DOE resulted in the contract not being
extended beyond 2016.

Evolving approach

The scope of work undertaken by the
franchisees has changed considerably
over the years. In the beginning, the
franchisees simply emptied VIPs (ventilated
improved pit latrines). In an early evolution
of the franchising approach, franchisees
also repaired the toilets and rainwater
harvesting facilities. Since then, the scope
has steadily become more ambitious,
including that the sludge is no longer
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simply disposed of but is now put to
good use.
The follow-on experimental
programme funded by the AfDB
has involved the microentrepreneur
franchisees recycling biosolids to
beneficial by-products and also teaching
hygiene education to schoolchildren. In
this approach, the franchisee teams visit
schools, collecting the biosolids in drums
for thick sludges or using honeysucker
trucks for liquefied fractions. They
then subject the sun-dried biosolids to
extensive heat treatment by pyrolysis,
which kills bacteria and pathogens and
turns the biosolids into a safe biochar for
soil amendment.
Software has also been developed to
enable the franchisees to log reports of
problem areas. An app is used to collect
data and map service areas, and to
monitor the repairs undertaken.

Wider application

Whereas other approaches have
built capacity and developed skills in
attempts to improve service delivery,
many of these approaches have had
limited success because they have not
enjoyed sufficiently strong incentive
structures and support systems. In
contrast, the very practical social

franchising partnership approach is
built on a robust foundation of mutual
support and incentives. The best of
the franchisees have progressed
from sole traders to become small
registered companies.
Although the programme is not
currently at the scale envisaged –
because of several administrative and
bureaucratic blockages that are not
conducive to small-scale entrepreneur
development – the result of this
innovation has nonetheless been that,
in less than a decade, several thousand
previously unusable school and
household toilets were restored to (and
kept in) working condition. At the same
time, sustainable jobs were created, and
skills were brought into the workplace
While water services franchising shows
great promise, there are challenges.
Like any business, a franchise must be
financially self-sustainable, compliance
must be monitored, and projects must
be appropriately structured. The South
African experience shows that there
needs to be a wider climate that creates
and nurtures microenterprises.
The WRC is enthusiastic about the
concepts of social franchising and sees it
as a key element in not only improving
the operation and maintenance of

sanitation (and water) facilities, but also
in resource recovery, microenterprise
development, skills training and the
empowerment of women.
Social franchising in water services
has successfully demonstrated the
potential to close the gap in operations
and maintenance, where local
government is struggling and failing. In
improving services, it also contributes
to meaningful local job creation and
enterprise development at a local level
and in communities. More of these types
of social innovations are required if we
are to meet the SDGs in the future. The
South African experience offers valuable
lessons for wider application in the rest
of the continent.

*Dr Kevin Wall is a professor in the
Department of Construction Economics
at the University of Pretoria. Oliver Ive
is the managing director of Amanz’
abantu Services. Jay Bhagwan is the
executive manager: Water Use and
Waste Management at the Water
Research Commission.
The authors will be presenting a
paper on social franchising at the
WISA 2020 Conference, taking
place from 7 to 11 December 2020
(visit www.wisa2020.org.za).

AFRICA’S LEADING POWER, ENERGY AND WATER
CONFERENCE AND EXPO GOES ON(LINE)

THE DIGITAL EVENT
24 – 26 NOVEMBER 2020
Participate in a fully-fledged digital event featuring an inspiring
online platform with world-class speakers, live discussions and digital
networking and product showcases

Access focused
and highly topical
conference content

Learn from the
industry's leading
experts

Personalise your
learning opportunities
by streaming the
sessions most relevant
to you and your
business

Connect with your
peers through our
AI-powered digital
networking

To view the programme
and register, please visit:
www.african-utility-week.com/digital

50

SE PT /O CT 2020

COVID-19 • OPINION

South Africa: before, during and
after the Covid-19 pandemic
Part 1 of this series described how South Africans experienced life since democracy
until Covid-19 arrived. It continued with some comments about life under the
pandemic. Part 2 is an update of our Covid-19 experience. The next part will start to
look at how the nation must plan for life after Covid-19. By Derek G Hazelton

O

n 16 August, President
Cyril Ramaphosa
announced the good news
that South Africa would
transition from Alert Level 3 to Level 2 at
midnight the following day, significantly
easing lockdown restrictions. The easing is
probably still too slow, but more worrying
is government’s lack of compassionate
and motivational marketing to help
everyone to choose lifestyles that balance
the need to save lives and protect
people’s mental health.
Of course, the government should also
be doing more to demonstrate:
•	its current disaster planning to preserve
minimum livelihoods now

•	how long-term planning will be
urgently developed
•	what the aims of that long-term
planning will be.
This planning should involve us all and,
worst of all, it should not be done behind
command council or ministerial closed
doors, without even involving Parliament
and its committees.
The other good news was that by
18 August, when Alert Level 2 was
introduced, South Africa’s new Covid-19
cases were declining. Although Covid-19
deaths per day were not yet in decline,
they did appear to be stabilising, and
could be expected to follow the same
trend as cases, as they now appear to be
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FIGURE 1 History of new confirmed Covid-19 pandemic cases per day in South Africa – 1 May
to 31 August 2020

Derek G Hazelton,
Pr Eng., FWISA,
founder and
manager of
TSE Water Services

doing, but regrettably at a slower rate (see
Figures 1 and 2).
However, news reports indicate that
the ongoing lockdown is continuing
to deepen poverty levels and
unemployment. There has also been a
feeding frenzy on Covid-19 relief funds by
corrupt businesses, enabled by corrupt
government representatives and officials.
Elsewhere, a vastly different picture is
emerging. Social solidarity is spreading
faster than Covid-19. This is taking place
through community action networks
(CANs), and myriad other organisations
and informal groups (see Figure 3). As
well as running feeding schemes, many of
these innovative neighbourhood groups,
often supported by businesses and NGOs,
provide many other services.
Along with the worsening levels of
poverty, a further negative effect has been
the unforeseen widespread and growing
impact on people’s and families’ mental
health. This has been chiefly caused by
the pandemic itself, government’s narrow
response to it, as well as people’s hunger,
fear of losing their jobs, and simple
loneliness.
Social distancing, isolation, and the
government’s over-simple, unnecessarily
narrow “stay at home” message have
destroyed one of society’s core defences
against mental ill-health. Mingling with
groups in the family, with local friends,
S E P T/ O CT 2020
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FIGURE 2 History of Covid-19 pandemic
deaths per day in South Africa – 1 May to
31 August 2020
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FIGURE 3 A craft brewery responds to
hunger by using its giant pots to make
large quantities of nutritional soap for CANs
to distribute

in clubs and societies, and even in the
workplace, provide essential support for
our well-being. Before Level 2 arrived, you
may have seen young people giving
each other big brief hugs. Hugs matter
and are probably fine, but kissing is
not recommended.
Strangely, working from home, and
never going out to one’s workplace,
can also be stressful, especially when
the family is already unnaturally turned
in upon itself due to lockdown. Funeral
gatherings during Covid-19 are especially
stressful and need to be conducted gently
and with compassion.

Covid-19: the way forward

Part 1 of this series commented that
when the pandemic struck no one
foresaw the relatively low death rate
that the virus would cause. Because of
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this, generally worldwide, governments
grossly overreacted by trying to minimise
the number of cases and associated
deaths. At the same time, they mostly
ignored the economic consequences and,
along with most of us, they did not even
foresee the severely deteriorating mental

health situation exacerbated by
lockdown isolation.
Without the previously mentioned
need for government’s compassionate
and motivational marketing to help us
all to choose lifestyles that balance the
need to save lives and protect people’s
mental health, the significant easing of
restrictions may cause an unmanageable
resurgence of cases and take deaths to
new highs.
Perhaps ridiculously, the new image of
risk reduction is people wearing masks,
walking alone down suburban streets,
and lone politicians and others wearing
masks to have their photographs taken.
Mask-wearing on its own is a seriously
ineffective risk reduction strategy. All 10
risk reduction actions described in Part
1 of this series need to be considered. In
addition, readers are exhorted to read and
digest the recommendations provided
in this guide: https://sacoronavirus.
co.za/2020/06/27/distance-dosedispersion-an-experts-guide-on-covid19-risks-in-south-africa-and-how-tomanage-them.
While warning about the possible
resurgence of cases and taking deaths
to new highs, due to the easing of
restrictions, one still needs to note, for
example, that, from the very beginning
of the outbreak, government should
have been helping family members to
keep in contact while reducing risk
FIGURE 4 Domestic water usage versus
Covid-19 cases for all the metropolitan and
district municipalities of South Africa
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FIGURE 5 Preliminary analysis of
Covid-19 cases in the suburbs of the City
of Cape Town
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and never had a right to forbid visits
between family members.
For those of us who are not destitute, we
must resume enjoying life, visiting friends,
going to restaurants, and even going on
holidays and visiting game reserves. It is
still advisable to avoid large gatherings, do
as much as we can outdoors or, as a poor
second best, in naturally well-ventilated
spaces and, for example, go on holidays
in our private cars rather than joining bus
tours. And of course, anyone suffering
from serious depression due to lockdown
isolation should make full but careful
use of the Level 2 relaxations and seek
professional help.
People exhibiting any Covid-19
symptoms should immediately get tested
and, even in mild cases, self-isolate. While
young people, under the age of 65, who
catch the virus seem to experience only
a mild response, they should still act
responsibly so as not to spread the virus
or endanger the lives of those over the
age of 65. Even from a self-care viewpoint,
nobody should be reckless, because
evidence has shown that, in a minority of
cases, Covid-19
can lead to chronic
fatigue syndrome
and/or permanent
damage to organs
such as the
kidneys, heart,
digestive tract and
nervous system.

Covid-19:
the urbanrural divide

On average,
Covid-19 cases are
five times higher
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in the richer more developed urban areas
of South Africa than in the poorest more
rural areas lacking basic services. This is
demonstrated in Figure 4 by plotting the
true domestic water demand, in litres per
capita per day, in each of the eight metros
and 44 district municipalities, assuming all
the existing infrastructure is well managed
and maintained, against the number of
Covid-19 cases per 10 000 members of
the population.
This concentration of Covid-19 cases in
the wealthier urban areas, and especially
the metros, can be explained by noting
that these areas achieve their richer more
developed status through the complex
interconnectedness of their populations
and constant intermingling of their people
at work, travelling in public transport
and shopping in crowded malls. This
constant exposure to different people
predominates in causing the high level
of community transmission. Or put more
FIGURE 6 Best Hospital Jerusalema
Dance Challenge – Chris Hani Baragwanath
Academic Hospital

simply: the more people and surfaces –
like door handles, bank cards and money
– that one comes into contact with, the
higher the risk of contracting Covid-19.
The City of Cape Town’s reports
on Covid-19 in its suburbs indicate a
significantly higher number of cases
in the poorer areas than in the richer
ones; however, I carried out my own
preliminary analysis of the metro’s report
for 14 August 2020, which expresses the
number of cases per 10 000 members of
the population in the suburbs examined
(see Figure 5). Doing this changes the
picture dramatically and indicates that on
average there is no significant difference
in the number of cases between the rich
and poor areas. A multifaceted study of
Covid-19 cases by the Gauteng City Region
Observatory points to similar findings for
Gauteng. There is thus strong evidence to
indicate that Covid-19 strikes rich and poor
people equally.
With the knowledge that Covid-19 cases
are five times higher in the richer urban
areas of South Africa than in the poorest
rural areas, we need to take a balanced view
about keeping the rural areas isolated from
the urban areas. The Christmas holidays
are approaching, and city dwellers will be
flocking to rural areas to spend quality
time with their families and friends. No
one should hesitate about planning
such visits, but the precautions outlined in
the previous section of this article should
be observed.
I anticipate that these Christmas holiday
family visits will cause a small resurgence
in the number of cases, but if we take
adequate care, they should not noticeably
change the number of deaths. If there is
zero rise in the number
of cases over this period,
it means we are being
overly cautious and, on
balance, doing more
damage to our society
though weakening its
ubuntu traditions.
So, readers, stay
acceptably safe
and, once again,
enjoy life.

For more information,
contact Derek Hazelton
on tsewater@icon.co.za.
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Forced changes to
standard contracts
The Covid-19 pandemic led to an unanticipated domino
effect on global economies, and few existing contracts had
appropriate provisions for such an event, especially in the
construction sector.

S

everal months into the
pandemic, the disruptions
to business and operations
due to Covid-19 are no
longer unanticipated, and new contract
negotiations need to take these
possibilities into account.
“Initially, force majeure notices were
being issued in line with the broad
definition of force majeure as an
unanticipated event. However, we now
know that even with regulated levels of
lockdown, a sudden announcement can
impose stricter measures and regulations
that could limit or halt access to sites
across the country. We therefore need
to reinvent our thinking when negotiating
new contracts to create the right
balance of risks in contracts with
the understanding that Covid-19 and
its effects will be with us for the
foreseeable future,” says Barry Herholdt,
senior associate at MDA Attorneys.
Using the most common occurrences,
Herholdt identifies seven possible
provisions that should be amended for
better protection in the context
of Covid-19.

1

Time extensions – with or
without related costs

Identifying and stipulating likely delays
entitle parties to claim extensions of
time (with or without costs). Instructions
for additional works (including variations)
or to suspend or halt works completely,
for instance, need to be anticipated
and specified.

2

Access, mobilisation,
demobilisation to and from site

Changes in lockdown levels may
necessitate site alterations, including
shutting down and reopening sites.
Transport costs may rise on account
of vehicle capacity restrictions for
transporting workers to and from site
and the location of the site is a key
consideration, as it could give rise to
time implications. Cross-border and
interprovincial travel may be restricted,
and regulated isolation or quarantine
periods should be considered, in
addition to possible exemptions and
permit requirements.

3

Health and safety
considerations

Additional safety measures are required to
protect workers and prevent the spread of
the virus. A detailed stipulation of health
and safety specifications needs to form
part of every new contract, including
guidelines and protocols as well as
agreement on related costs that become
part of the contract value. Examples
are handwashing stations, sanitisers,
screening equipment, personal protective
equipment, restrictions on the sharing
of tools, equipment and machinery, and
medical testing. The required period of
isolation in quarantine, should a worker
test positive, should also be anticipated.

4

Price adjustment, escalation
in supplier costs

Given the delays caused by supply

chain interruptions, contracts should
better define the circumstances that will
establish a price escalation entitlement.
The ability to utilise alternative and
backup suppliers to source required
materials should be discussed. Shipping
and delivery routes from the respective
suppliers must be established to deal with
possible border restrictions.

5

Force majeure

Given that the presence and
impacts of Covid-19 are no longer
unforeseen, it is important to carefully
review and expressly define what
would constitute a force majeure event.
The detail in the wording is crucial, as
some standard form contracts do not
expressly stipulate “virus”, “epidemic”
or “pandemic.” Also important to bear
in mind is that claims under this clause
generally allow for time extensions, but no
additional related costs.

6

Insurance to be considered for
proper cover relating to certain
unforeseen events

Parties need to consider insurance cover
for loss of income or revenue, worker
protection or worker salary protection and
measures to accommodate alternative
working environments, such as working
from home. Other cover to be considered
includes costs to provide access facilities
to remote workers, security costs during
periods with no access to site, and cover
for possible loss or delays incurred in the
supply chain.

7

Termination of the contract

The only certainty that has come
with Covid-19 is that there will continue
to be uncertainty, which makes it likely
that parties may need to terminate the
contract. The conditions for termination
should be clearly set out, including notice
requirements and the responsibilities and
procedures each party should undertake.
To achieve efficient and cost-effective
operations, parties must consider possible
risk areas, carefully review the provisions
of the contract and agree to clear,
balanced duties and responsibilities. “This
is what makes projects successful, rather
than iron-clad contracts,” says Herholdt.
“A collaborative approach and team
mentality are crucial to achieving this.”
S E P T/ O CT 2020
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WISA 2020
is going virtual
Despite South Africa’s lockdown, WISA is forging ahead with the
WISA 2020 Biennial Conference and Exhibition, which is expected
to be bigger, better and more exciting than ever before

T

he Covid-19 global pandemic
and the subsequent national
lockdown have brought many
challenges, but where others
might see roadblocks, the #WISA2020
team sees opportunities. The past six
weeks have seen the team adopting the
#AllHandsOnDeck mindset and getting
creative with the Southern African water
sector’s biggest event.
#WISA2020 will now be 100% virtual;
however, the conference will be nothing
like the online meetings and webinars
you’ve become used to. Instead, WISA
will be incorporating everything that a
traditional conference offers and
adding a host of additional opportunities
and benefits.

• Full access to exciting e-exhibitions that
will be presented on a carefully curated
solutions platform that will draw the
attention of a larger audience throughout
the conference.
• Unlimited access to all recorded
conference sessions, posters and
exhibition areas – live during the
conference and available to registered
delegates online for months after the
event, affording you the opportunity to
catch up from anywhere, anytime. With
the virtual experience, you don’t miss
a thing.
• Unique one-on-one networking
opportunities.
• Special delegate discounts and benefits
from our exhibitors.
• You’ll even get lunch vouchers!

What to look forward to:

• An opportunity to be part of an event that
is the first of its kind in the water sector.

conferencing experience, it opens the door
to opportunities only possible at a virtual
event. These are some of the ways going
virtual changes and elevates #WISA2020:
• lower exhibition and branding costs with
e-exhibitions
• big savings on travel costs
• big savings on registration fees (watch out
for early-bird prices that make #WISA2020
even more affordable)
• increased national and international
interactivity – allowing delegates from
different parts of the world to connect,
collaborate and organise their own
virtual meet-ups
• no more agonising over which session to
attend – now you can have them all.

Visit www.wisa2020.co.za for more
information and to register

A game-changer

As WISA moves away from the in-person
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Your Water
Filtration
Solution
The Dynasand Continuous flow ﬁlter is a well proven
technology augmented by the latest water ﬁltration
innovations consisting of an Open Vessel with low head.
Water can be pumped into the system, or should the
location allow, be fed by gravity.

It runs by simple

operation without any moving parts. In addition, the need
for back wash pumps and operations is eliminated. Only
air is added to the air lift pump, resulting in a highly
reliable and consistent ﬁltration quality. There is no “ﬁrst
ﬁltrate” and there is no ﬁltration interruption for
back-washing.

Continuous Contact ﬁltration occurs,

and no pre-sedimentation is required where incoming
flows have a turbidity of up to 60 NTU for potable water.
Footprint is also reduced by up to 50%, due to the higher
capacity per unit of ﬁlter area.

CPT 021 201 2147

JHB 011 813 1083

circuit.co.za

