NetZero Emissions and Climate-Smart WWTWs

for Coastal Resilience (in SA)

Presenter: Prof Godwell Nhamo (PhD), UNISA, SA
Period: 4 February 2025
Nature of Delivery: Webinar

EEEEEEEEEE

OceanTeacher Global Academy 2 3 for Sustainable Development



EEEEEEEEEEEEEEEEE
OOOOOO

Presentation Outline

Getting into
Shopping!

Overview on
UNISA’s catalytic
Niche Areas (CNAs)

\

Conclusions

..

Focus on South
Africa’s Buffalo City
Project

Rationale and
Background

Why Should
Coastal Businesses
Worry About
WWTW?




COASTAL RESILIENCE
SCHOOL

Getting into Shopping!

@ Springer

the language of science

Call for Book Chapters 2025

Climate Change and Coastal Resilience in Africa

Dr. Lazamus Chapungu & Professor Godwell Nhamo
Institute for Corporate Citizenship, University of South Africa

1.0 Background

Africa’s coastal areas play a pivotal role in the hives of millions of people, offering crucial
resources, economic prospects. and ecological benefits (Enight 2024). Stretching over 30,000
kilometers. the continent’s coastline features some of the most productive marine ecosystems
globally, which support fisheries, tourism, agriculture, and trade (USEPA 2017). Coastal
communities rely significantly on these ecosystems for their livelihoods and economic
activities, making them essential fo both local and national economues. However, these regions
are becoming more susceptible to the negative impacts of climate change (TPCC 2021).

The effects of climate change on Affrica’s coastline are complex. Rising sea levels pose a nisk
of flooding in low-lying regions, forcing people to relocate and threatening agricultural land
and food production (Wicholls et al. 2011). Ocean acidification and warmer waters are affecting
marine ecosystems, resulting in a decrease in fish populations that are essential for food
securnity and local economies (Cheung et al. 2013). Extreme weather events. mcluding cyclones
and floods. are occurring more often and with greater intensity, causing damage fo
infrastructure, dismupting economic activifies, and putting lives at nisk (Mafofo et al. 2021). The
proliferation of climate-mmduced disasters 1s also confributing to the deterioration of vital
ecosystems such as mangroves and coral reefs that act as natural defences which shield coastal
areas from storm surges and erosion.

The environmental challenges in coastal areas are compounded by socioceconomic
vulnerabilities that exist in these areas (Chowdhury et al. 2024, Darma et al. 2022). In faet.
there is a nexus between environmental challenges and socio-economic vulnerabilities. Most
of the coastal communities in African coasts are impoverished with litfle capacity to adapt to
climate change The existing literature indicates that the impacts associated with climate-
induced challenges and socio-economic vulnerabilifies disproportionately affect women
children indigenous comnmmities, and people living with disabilities (Bama ef al. 2024; Oo et
al. 2024). These groups have fewer opportunities fo diversify their livelihoods and/or access
resources that enable them to adapt to climatic vagaries. Migration and displacement instigated
by sea level rise, flooding. droughts, and dwindling resources are emerging as critical issues in
coastal areas. forcing communities to abandon their homes (Codjoe et al. 2017; Jennath and
Paul 2022). It is therefore evident that the global climate crisis 15 af the inferface of the rights
of coastal commumnities.
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Rationale and Background: Westwater & Coastal Pollution
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Rationale and Background: Westwater & Coastal Pollution
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Rationale and Background: Westwater & Coastal Pollution
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Rationale and Background: Westwater & Coastal Pollution
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Rationale and Background: Westwater & Coastal Pollution
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Why Should Coastal Businesses Worry About WWTW?

* Climate change-induce extreme
weather events (both slow onsets,
as well as sudden and rapid) are
evident in many countries.

Extreme Cimate Events * Such extreme events are spread

1920-2023

©  Extreme rainfall : across countries and the Worldl
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Why Should Coastal Businesses Worry About Poor WWTW?
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Durban coastline:
sewage polluted
beaches pose threat to
holiday makers and
the environment

Published: December 11, 2022 10.07am SAST

v Anja du Plessis, University of South Africa

North Pier Beach in 2016. Rajesh Jantilal/AFP via Getty Images

https://theconversation.co... « Share article

Large numbers of businesses in eThekwini on
South Africa’s eastern seaboard — which includes
the port city of Durban — rely heavily on tourism.
It’s a popular holiday destination, only six hours
by road from Johannesburg. Millions of people
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Umgeni: A river of
sewage flowing
through Durban

The municipal sewage works is one
of the main pollution sources

18 July 2024 | By Nokulunga Majola

Feature | Durban
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The Umgeni River mouth is a popular recreation
area in Durban, but is chronically polluted by
sewage. Photo: Nokulunga Majola
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MARINE CONTAMINATION

Cape Town fights uphill battle
against ocean and waterway
sewage spills

8 Camps Bay Beach]. Photographer: [Chris von

Ulmenstein].

By Kristin Engel
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Is the public being warned and
informed appropriately?

While any signage is appreciated, Barnes
said that the single small warning sign at
Green Point in September was totally
inadequate for warning the public who were

swimming or paddling even just 20m away.
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Green Point marine outfall pump failure notice on 27
September 2024. (Photo: Supplied / City of Cape Town)
Emeritus Professor Leslie Petrik, from the
Department of Chemistry at the University
of the Western Cape, added that temporary
beach closures were always belatedly made
as it took about a week at best to turn

arnnnd testing of water samples.
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SOUTH AFRICA

Alarm as more dead
fish discovered in
Durban’s Umgeni
River, beaches closed

22 August 2022 -17:19

Suthentira Govender




Why Should Coastal Businesses Worry About WWTW?
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South Africa |
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< f sewage spillages along the
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beach area on businesses.

* The findings revealed significant
negative impacts on difference sizes
of businesses, from reduced
number of tourist, total closures,
and staff layoffs.

hd Study area
Landuse

Orchard/Vineyard
Plantation
Recreational areas
Residential areas

Landcover

Barren lands
Cultivated land
Forest plantations

Jmhlanga Forest and woodlamds

Rc,ck‘
] ov’ b
o o'\’

ser, NASA NGA USGS, Esn HERE Garm
FAD, NOAA, US(

Kilometers



Focus on South Africa’s Buffalo City NetZero Emissions WWTW Project

Our research site is part of t bigger programme
focusing on “A Smart and Resilient Buffalo City
Metropolitan Municipality”, which has been set
up as a Living Lab.

The project is also part of the endorsed
Decade Action No.42.5: Global Coastal Ocean
Restoration & Resilience (Restore Our Coasts)

Project Site Location:
Buffalo City, Eastern Cape
Province, South Africa

O Centro Euro Medt
Unlver5|ty sui Cambiamenti Climatici
of south africa

Helmholtz-Zentrum

hereon

~ “ Instituto
I P Geofisico . .
\\ 2 del Pers  PL{JCAN Bigiomaooeirics

Partner Institution Countries: South Africa, ltaly, Germany, Peru, and Spain




Buffalo City NetZero and Climate Resilient

WWTW Living Lab

The selected cite for implementing the NetZero/Near Zero Emissions and
Climate Resilient Wastewater Treatment Works.

BUFFALO CITY

METROPOLITAN MUNICIPALITY




Buffalo City NetZero and Climate Resilient

WWTW Living Lab ...

When fully commissioned, the NWWTW Living Lab will build coastal resilience and climate
mitigation through 8 key elements alighed to the attainment of the SDGs by 2030:

Full automation of the selected WWTW
Installation and generation of renewable energy (solar, mini-hydro and biogas)
Effluent recycling for industrial and/or domestic use

Climate Risk and Vulnerability Assessment leading to climate resilient systems (including
baselines for Loss and Damage)

5. Harmonisation of scientific, traditional, local, indigenous and other forms of knowledge
systems and knowing

W DNPE

6. Explore Digital Twinning possibilities ‘ g %
7. Investigate potential for carbon credits and trading g | B2 coais
8. Addresses the circular economy movement é&
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Conclusions and Way Forward

Wastewater pollution diminishes coastal resilience and impacts negatively on livelihoods,
and the problem across the world, especially in the global south is huge.

Key impacts include reduced tourism activities (polluted beaches, etc), reduced fishing
activities and ill-health for both human and aquatic environments.

To this end, the Buffalo City NetZero/Near Zero Emissions and Climate Resilience WWTW
project remains a must do intervention measure presenting a prototype for other regions.

However, the main challenge in realising the plan is that the Project/Living Lab requires
significant funding.

The University of South Africa (UNISA) is the youngest implementing partner for Restore Our
Coast, and as such the researchers will continue learning more from established partners.
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THANK YOU'!

Email: Nhamog@unisa.ac.za

Mobile: +27731631114 (on WhatsApp)
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