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Environmental Sustainability impact:Water has a carbon footprint

SU Greenhouse Gas Emissions - Carbon Footprmt
e R

Breaking Down Carbon Emissions
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~~_ Key Insight: Includes direct, indirect, and value chain emissions.

Highlighting multiple areas for sustainability initiatives.
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Aging Infrastructure and High Water Loss

Water service delivery in Johannesburg, South Africa is constrained
by:

e R27 billion infrastructure rehabilitation backlog
» High non-revenue water losses (~45%) .
« Aging pipeline network (2,312 km of major water mains) Urban Water Infrastructure Challenges — South Africa s 4
» Demand exceeding licensed supply from Rand Water ,
» Rapid population growth increasing system pressure . g’f/
« Financial constraints affecting infrastructure maintenance - R27 billion = Mame: s

) , :

« Shortage of technical skills to maintain water systems

Infrastructure rehabilitation
backlog

. 45%

Water lost before
reaching consumers

2,312 km

' ‘7 Aging pipeline network

22 Skills shortage
| Limited technical capacity

to maintain infrastructure

Parliamentary Monitoring Group | South Africa

Rand Afrikaans University (RAU), pictured Visit > e
n 1969, stood as a prominent symbol of...

onitoring Group | South Africa
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Legislation Governing Water Services in SA
Water Services Authority (WSA) - Key Roles

? South African Government e ; .
& 028 G it » Responsibility: Provide access to water services
(directly or via Water Service Providers)

AR Swet S S MR « Monitoring: Performance monitord by the Department
i I National Water Act 36 of 1998 of Water & Sanitation (DWS)

: * Functions: Set service standards, manage water resources,
National Water Act (Act 36 of 1998) ensure regulatory compliance
Framework governing water resource manage » Accountability: Ensure infrastructure delivery and equitable

service delivery in South Africa SccBss to water services

Constitutional & Legal Framework

National Water Act (Act 36 of 1998
( ) « Section 27 of the Constitution: Right toaccess sufficient water

Framework governing water resource manac « Compliance with tariffs, service standards, and contractual
and service delivery in South Africa obligations
* Monitoring and regulation of Water Service Providers (WSPs)

S : *  Key Insight: Legislation requires accountability, compliance, and performance monitoring,
driving the need for data-driven infrastructure and asset management systems.
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Model Contract Enforces
Higher Standards

Water Services Intermediaries

Intermediaries are entities obligated to provide water
services on behalf of an authority or local government,
especially for housing complexes, farms, and businesses.

Housing Farms Businesses

T e~y ;
Key Aspects: v Must meet Water Quality Standards (SANS 0241)

:: év Compliance: Must meet water quality - v Officials will closely monitor compliance and performance
? standards (SANS 0241) j o3

S 3 - v ot pry e e v TR e e e
"~ 9=] Contractual Basis: Operate under strict contracts ’

defined by a Model - A Key Insight: Intermediaries must comply with

Water Service Contract i @ stricter contractual standards and oversight

@ Oversight: Municipalities monitor intermediaries

to ensure water service quality.
closely

-~ oA >
PR el -t ooy ; S PP

- - . . - oo .-
it RN L T

Facilitator: Nadeem Gafieldien



HEFMA Western Cape Chapter - COO Forum

-~

New Water Services Amendment Act empowers the Minister
to strengthen the performance and accountability of Water Services
Authorities (WSAS).

oce

[°=—3/

Enforcement

Minister can enforce standards
and rectify failures of WSAs
and intermediaries

Enforcement
Minister can enforce
standards and rectify
failures of WSAs and
intermediaries

Additional Approvals

Municipalities require approval
as new service providers

and must meet stricter
operating standards

@ Additional Approvals

—J Municipalities require
approval as new service
providers and must meet
stricter operating standards

_‘@'_ Key Insight: Intervention powers enable effective ministerial oversight, ensuring
accountability and service performance improvements.

-~

Licensing Oversight =
Minister can suspend or
revoke the license of failing

water service providers
if conditions

@ Licensing Oversight

Minister can suspend
or revoke the license of
failing water service
providers
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Water Optlmlzatl‘on Strategy

Focus: Limit water use

B3
b

e Create water-saving
awareness campaigns

e

‘ &
&
e Refit residences with S
low-flow showerheads

® Replant indigenous
and drought-resistant
vegetation

® Install systems to capture |
grey water from showers | l’“
and basins

o 'f?;w
v %
A .,c.m_\\Y . w6 S

Principle: Reduce, Reuse & Recycle Efficiently & Sustainably

e |dentify correct water source, quality and match with functional use
e Reduce consumption and waste, increase resilience to climate change

e Based on a comprehensive water balance study of Stellenbosch University

{@:) Reuse

Focus: Capture
alternative water sources
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Focus: Enhance effluent
quality

® Reduce the amount of water
entering the sewerage system |

Intervene to optimize
existing sources of water

Capture water from
roofs and flush water
from showers for supply
to gardens

® Improve the standard
of water exiting the
sewerage system

Install tanks to collect
water from roofs

Bore holes to supplement :
existing sources to irrigate S S

—\@'- Goal: Implementing a holistic water optimization strategy to achieve sustainable and resilient water us

Facilitator: Nadeem Gafieldien
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Strategic Focus Areas - Facilities Management |

{'\ Asset & Infrastructure & Maintenance Strategy Environmental
Performance & (50:20:30 Model) & Sustainability
I e Improve performance of all e Planned, Proactive, Reactive e Integrated Environmental
o5 infrastructure assets maintenance balance Sustainability Plan
‘-': e Buildings, service infrastructure, e Improve efficiency and cost- e Embedded in planning,
‘ bulk services effectiveness : J operations, and development
~ e Focus on lifecycle efficiency | ® Reduce unplanned failures {‘] e Focus areas: Energy
~ and reliability = : - Water
B ; ‘ - Waste
- —— ¢ S - — - Carbon footprint
- Behaviour change

&+ Utilities & Asset
#=- Optimisation

{

B s\ Client & Stakeholder
‘Q Management

& Risk & Compliance

e Client relationship management e Upgrade utilities management f

(CRM) systems 9 3 ' b
. t4 2 ; e Risk reduction and legislative
e Measure and track service R Develop live dashboards for i compliance
delivery i infrastructure performance :
3 e ___ | e Environmental and health
e Engage all stakeholders (internal = | © 8}(’;(')")“'53 Total Cost of Ownership. o heidorationhs
& external providers) = o : : :
& HVAC, Water e Minimise operational disruptions |
- H e CCTV & Alarms e |Implement institutional OHS systems

3@- Key Insight: Integrated strategy enables data-driven, efficient, and sustainable facilities management across a
Y, |

M)
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Paradigm Shift in Institutional Decision Maklng

e Commitment to Sustainable Development
e Total Cost Ownership - Long Term View (30 - 50 years) R ‘M
e Installation of a pipe ring main for future developments

Requirements
e Scope and size of plant

heating.

Advantages:
v Large energy cost saving

v Reduced Total Cost of Ownership

v Smaller Chiller Plant (sized on heating)
v Plant Consolidated in One Space

University of Stellenbosch Business School
Typical COP and Tons of CO2 emitted

13000m2 Complex

System Type COoP tCO2e
DX (Split Unit) 2.5-3.5 1278
VRF 315-5.5 994
Central System 45-75 745
Lake Water Sytem 20-35 162

INLET (-30m)

OUTLET 2 (-8m)

OUTLET 3 (-13m)

kwh/Year
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Energy Usage

DX (Split
Unit)

VRF

Central Lake Water
System Sytem

System Type

Facilitator: Nadeem Gafieldien



IYUNIVESITHI
UNIVERSITEIT

HEFMA Western Cape Chapter - COO Forum @l Stellenbosch

Transition to Digital Twin & Data Management

Dashboards L

Services gateway and
access control

Microservices execute workflows triggered by dashboards)

, Warn users of
= =
venue use
/
Interfaces to existing/new information systems |

[ wapper | wingper ) (" Weaper ) ]

MNew information systems with cloud storage

Building 1 Ci:b Building 2

Digital Twin

Digital Twin

J

Communications backbone

hell is all fire. Actually, it’s all paperwork.”
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Case Study : Stellenbosch University Stellenbosch Campus ﬂ@)}rggw ITHI
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2
5 0 5 5 3 9 2 ha‘ 80 5 00 5 m We cannot solve our problems with the same thinking we used when we created

Total Buildings Total Land owned  Total Space Managed them.”
Alber-Einstein
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Water

Potable water usage despite of interventions that were implemented
during the drought-resilience measures of the water crisis and

thereafter
Stellenbosch > Mar.26 5:
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WET SERVICES

DOMESTIC PUMPS

FIRE WATER MONITORING
TEACHING HOT WATER
SPORT FIELD IRRIGATION PUMP
PRESSURE MONITORING
PRESSURE DASHBOARD
TREATED WATER PLANT

HIPPOKRATES
MAIN MENU

q Stellenbosch
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South African electricity & water tariffs vs. inflation (CPI)

1996 - 2024 Water &
sanitation
A A

(5.6 x inflation)

Electricity
/ (4.6 x inflation)

2100% 1710%

1 372%

Water & Electricity Inflation
sanitation tariff
tariff

Normalised index (1996 = 100)

= Inflation

Year
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Irrigation Dashboard JNIVERSITERT

Welgevallen Experimantal Farm T
Services  Irrigation Dashboard ~ Dashboard A Ertjieskloof Dam Welillenmm .. = sl
Coetzenberg Borehole . > ) 2l Roos el .
| :
Grey water System
[Water Collection
( Stellenbosch | 1:Mar26 244 M AT SIMONSBERG L
onweRsiTy ' ‘ S=2R TR | Grey Water ::-..:: A
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Botanical Gardens

300 Meters Cubed

© " WATER COLLECTION TANKS

i RUSSEL BO SONOP HUIS VISSER COLLECTION SUMP HELSHOOGTE P A D R e 20 MOTo e
Power_Fadwe Mo Powes_Faslure. Mo o Tl * 1_SIMONSBERG/Helshoogte_Filtered_Wal

; S i Mo Sapligh Mo — TNV
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Building Management System (BMS) : Tridium
Monitoring and management of HVAC & Water systems

W

Facilitator: Nadeem Gafieldien
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m. DOMESTIC WATER PUMPS

DDOMESTIC PUMPS
FIRE WATER MONITORING
TEACHING HOT WATER

SPORT FIELD IRRIGATION PUMP
PRESSURE MONITORING

PRESSURE DASHBOARD

.
TREATED WATER PLANT e

HIPPOKRATES o I b
.,.m ‘ Lec

Control

Q4w ¢
47500 APa Tank Level
Swtpint
Valve Cantrol
Moemat
12m
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I TEACHING LS
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DOMESTIC PUMPS

FIRE WATER MONITORING
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Ll Pty

PRESSURE DASHBOARD \

TEACHING HOT WATER

SPORT FIELD IRRIGATION PUMP

PRESSURE MOMITORING

TREATED WATER PLANT

HIPPOKRATES

MAIN MENU

_ PRESSURE CONTROL
Prossure  485.7 WPa
Setpoint  A7S0 kPa
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12-Mar-26 8:48 AM CAT
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WL SERVICLS
DOMESTIC PUMPS
FIRE WATER MONITORING
TEACHING HOT WATER

‘ SPORT FIELD IRRIGATION PUMP
PRESSURE MONITORING
PRESSURE DASHBOARD

| TREATED WATER PLANT

HIPPOKRATES
MAIN MENU

TREATED WATER PLANT OVERVIEW

[8s

Booster Pumps

BOREHOLE PUMPS Circulation Pumps

DOMESTIC PUMPS.

FIRE WATER MONITORING

TEACHING HOT WATER

SPORT FIELD IRRIGATION PUMP,

PRESSURE MONITORING

PRESSURE DASHBOARD

TREATED WATER PLANT

HIPPOKRATES

MAIN MENU

Sport Field Irrigation Pump

soreaam




ORI VER I UNIVERSITEIT

IYUNIVESITHI
UNIVERSITEIT

- [(T{ stellenbosch
HEFMA Western Cape Chapter - COO Forum @I Stellenbosch IVUNIVESITHI

Institutional Intervention
Build resilience against present and future environmental shocks
... Optimise existing sources and reduce dependence on Municipal supply

Installed new borehole systems with tanks to supply water
to campus

2 NWU:
Digital live metering system
New tanks to build

=1

. — CPUT:

7 UFS:
@ Digital live metering system oo
Grey water system —

o Grey water supply from treated wastewater pipe lir;ked‘ _ :

for irrigation water. ( off potable and reduced cost) ptimising Sustainable Water

Supply Resources Across Western
Cape Universities
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w PurBice Focused on improving community safety and
hysical environment through supplementary services RONDEBOSCH COMMUNITY
Rc I : PP s IMPROVEMENT DISTRICT ﬁ

RONDEBOSCH COMMUNITY : : lies ;
il msmlcra 9 Rondesbosch University Facilities Management. Mrondebosh (Rgernew -4) VOLUNTARY ASSOCIATION

‘ VOLUNTARY ASSOCIATION

A,,-,- D

Rondebosch Commumty Improvement DlstFiE:t (RCID)_i;

Rondebosch Community Improvement District (RCID) RCID Stakeholders
@ Primary Private Sector Stakeholders

¢ Property Owners: Initiate the CID and fund its operations
through levies, pay for membership to RCID NPC (UCT is

® Purpose: Focused on improving community safety and the
physical environment through supplementary services.

I e Key Initiatives: Partners with service providers like Octotel a major stakeholder).
“‘4 to boost safety with fibre-connected security systems. » Commercial Tenants and Businesses: Benefiting from
4 3 improved safety and cleanliness.

e

® Location: 65 Camp Ground Road, Rondebosch, 7701.

© Residents: Homeowners and tenants benefiting from

9 . Contact: Phone: 021 689 6423 | Email: bruceburmeisterarchitects@gmail.com enhanced security

-

2 @

T © South African Police Service: The Mowbray and 2
o Rondebosch police are key safety partners coodinating wr': £

‘w-

Cemroﬁ Cengd Donatl

o @Goal: Enhance campus safety by engaging with the Rondebosch CID and primary
stakeholders to ensure a clean and secure campus environment.

D
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“The whole is greater
than the sum of its parts.”

-Aristotle

Q&A
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