Water Pool in the Context of Tourism and Hospitality

- DR FUMENE GEORGE TSIBANI, * 09-10 September 2026

« Water Governance and Programme Evaluation Expert  Gariep Forever Resort
» Contact: +27 (0) 82 809 2162
« Email: gtsibani@uj.ac.za

e

Our Ecosystem Rise or Sun Set Wa Pool



mailto:gtsibani@uj.ac.za

Presentation Table of Continents

NELS® N M. NDELA

UNIVERSITY

== SAIMI

1. WATER POOL MODEL

2. TRIANGLE HELIX MODEL
3. MOTIVATION AND FUNDING MODELS

4. SMART FUTURE WATER DEMAND

5. CONCLUSION AND RECOMMDNATION

UNIVERSITY
OF

.A\
EnucATION AND SANITATION 9 Nonsssmoner 11 oaomnnes | 13 Acrion: %“ an ARl e
. lwﬂ’, 020 e
I!!ll W 0
L




PURPOSE AND OBJECTIVES

PURPOSE - Water Pool Model
Transform Gariep Dam into a tradable water asset economic
(Water = Bulk — Day-Ahead Market (SAPP model) = Powers BEAR growth)

OBJECTIVES

« Align water pool with tourism investment and related water business
opportunities.

« Build smart destination - pool market driven + 5IR, Al, and BDA

* Develop RDTIC Framework for safety, water availability, resilience - <400mm
climate risk.

« Recommend funding model aligned to DFls, SOEs and PPP models

« Recommend Gariep Dam Centre of Excellence (COE) for blue and green
jobs for water pool operation
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Location of Gariep Dam for Water Pool Model
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Triangle Duplex —Helix —Quantum Water Pool Model in Gariep Dam
{8y GARIEP DAM TRIANGLE-DUPLEX-HELIX-QUANTUM WATER-BASED CENTRE OF EXCELLENCE

CENTRE OF EXCELLENCE Tourism & Hospitality Destination ¢ Xhariep District Municipality ¢ Triangle-Duplex-Helix-Quantum Trialogue Water-Based Partnership Model
EST. 2024
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Green and Blue Economy Skills institutionalised- Duplex Water Model
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GARIEP DAM * SOUTH AFRICA i

GARIEP DAM CAPACITY
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Gariep Dam — Completed 1971 - Located on the Orange River, border of Free State & Eastern Cape Province



Eco-System of Water Pool
GARIEP DAM ECOSYSTEM — Stakeholder Infographic

Integrated Water, Ecology & Livelihoods for Stakeholders - 360 km? Lake System
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WATER POOL MODEL
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Integrated Model for Sustainable Water Governance & Stakeholder Partnerships « 2024




Green and Blue Economy Skills institutionalised- Duplex Water Model
GARIEP DAM SATELLITE FALSE-COLOUR MAP  SOUTH AFRICA o i——
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Gariep Dam is where nature meets with Animals and Humans —Helix
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FOCUS: Triangle of Duplex-Helix-Quantum Approach

GARIEP DAM TRIANGLE-DUPLEX-HELIX-QUANTUM

CENTRE OF EXCELLENCE — Tourism & Hospitality

TRIANGLE

Free State - Eastern Cape - Northern Cape
tri-province

DUPLEX

Inland Marine <> Coastal Marine
Port Ngqura - Coega

2

HELIX

Penta-Helix
Government - University - Industry - Community « Environment

4 International Heritage —
— Integrating Diverse People —
Back To Roots
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QUANTUM

5IR - Al - 5G/6G/7G
Floating Solar - Crystal Lagoons - Olympic Games
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WATER ENERGY AND FOOD NEXUS

O Gariep Dam - South Africa

Storage & Supply
Reservoir Management
Water Quality Monitoring

4 WATER -
: ENERGY - NUTRIENTS

Integrated Nexus
Sustainable Resource Management

ENERGY NUTRIENTS
Hydropower Generation Irrigation & Agriculture
360 MW Capacity \——/ Scoil Nutrients
Renewable Energy Food Security
) -frll I, 2> =

Research & Data & Innovation Capacity Building Ecosystems &
Development & Training Conservation >\
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Owned by Dept. of Water & Sanitation - Operated for Innovation & Sustainability



WATER CONSUMPTION- TRI-PROVINCE TRADE POOL

GARIEP DAM WATER CONSUMPTION

Letsemeng & Kopanong
Tri-Province Trade Pool
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loT Sensor = = = -E . loT Sensor
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Real-time Household Monitoring Public Access Point * Agriculture / Farming
* Leak Detection * Prepaid Dispensing * Households & Community
* Usage Tracking « Contactless Refill + Commercial & Municipal
TRI-PROVINCE TRADE POOL PARTNERS N 4
& <3 JW
FREE STATE " NORTHERN CAPE UNIVERSITY
WRC « Water Research Commission EASTERN CAPE Johannesburg Water JOHAN ﬁlFESBU RG

* Research & Regulatory Oversight UJ e University of Johannesburg Water Services & Supply Partner

Data: loT-Enabled Monitoring * Real-Time Flow & Consumption ¢ Sustainable Water Management for Tri-Province Collaboration | Key: loT Sensor = Smart Monitoring & Control




WATER POOL MODEL APPLIED

To distribution ~EL[

&) facilit = [
) e SO0
. —

) / ﬂ"\"

L. —— s Distribution
________ — facility

= Al|= 5G 6G/6G/7G

/7 1\ ~

Artificial Big Data 5G 6G 7G Water-Gig Internet of Advanced
Intelligence (Al) Analytics (BDA) Connectivity Economy Everything Robotics

UNIVERSITY
OF

JOHANNESBURG

uuuuuuuu
L IR
JOHANNESBURG



WATER DISTRIBUTION MODEL - GARIEP DAM TRIA-PROVINCE HUB

GARIEP DAM WATER DISTRIBUTION MODEL - Xhariep DM Tri-Province Hub

Integrated Water Supply * 4IR Smart Infrastructure « Stakeholder Partnerships | Xhariep District Municipality
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« Jacobsdal « Koffiefontein « Luckhoff * Trompsburg « Fauresmith « Philippolis « Zastron « Rouxville » Smithfield * Medical Supplies :
» Springfontein ¢ Bethulie « Edenburg » Healthcare Water Supply e,
« Reddersburg « Ernergency Response 2
& Support
= Smart Water Distribution Facility
Central Control » Flow Monitoring * Data Exchange & SCADA System
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WATER POOLING — Smart Units for Gig Economy

Smart Water Dispensing Units & loT Sensors

Gariep Dam Water Gig Economy ¢ Real-Time ¢ loT-Enabled « Pay-Per-Use

SMART WATER DISPENSING KIOSK / /10T SMART WATER METERS & SENSOR NETWORK

SMART WATER KIOSK * GD-WAT-01 ‘

Automated Leak Detection

A A
Lo~ > « Detects abnormal flow
Real-time | ) ® ) ° * Instant alert sent to cloud
Monitoring Wireless Mesh Network Wireless Mesh Network * Auto valve shutoff
Live balance updates 1 : Z 5 o . — — A ,,,,,
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logging _ — ) p
= R87.50 cor @ : . =) .
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\ Tap Card / RFID Tag : A " =
Pay-per-use — R htait Attes. loT SMART WATER METER | | IoT SMART WATERMETER | | loT SMART WATER METER
Pay only for water used - j oo cao | * NODE 01 « NODE 02 i * NODE 03 [ALERT]
« Transparent pricing QR CODE — ‘ Flow Sensor Node * Pressure Sensor ¢ ] Wi-Fi EATsor Node +
G 1-min Data Interval Temp: 22°C ALTuc Data Interval

Top-Up via Mobile App

FEATURES:

26X Solar Powered * 5W Panel
Tamper-Proof Enclosure

@ Status LED: ONLINE / ACTIVE

Cloud Data Logging

Data synced to Cloud Platform Usage Analytics
every 60s Maintenance Alerts * User Billing
J

Contactless Refill
QR / Mobile App / RFID s

BACKGROUND: Rural Community — Gariep Dam Surrounding Area

Cloud Data Logging Real-time Monitoring Automated Leak Detection Pay-per-use Contactless Refill JOHANNESBURG

SYSTEM: loT » Solar « Secure » Remote Monitoring Gariep Dam Water Gig Economy » Empowering Rural Water Access



WATER POOLING - A CASE OF GARIEP DAM
Xhariep DM Water Trading & Pooling Platform

Gariep Dam Consumer & Customer Trading — Integrated Water Trading & Pooling System

r POOL OF POTENTIAL
WATER SELLERS

Gariep Dam

Water Pooling System V- ~

(Central Blue Tank) BUYERS |

ol
Allocated CONSUMERS & CUSTOMERS
X Seller Inflow == G Z Dis?fi%:tion
Buver’s A\ Household Consumers
X Seller Inflow = o leﬁlhdrawal <— ﬁ Residential » Domestic Water Use

02 Agricultural Users
f f TRADING & SMART CONTRACT PLATFORM ) L §0s”  Aovicisiee < Farming & kigation Schemes

ﬁ SELLER’S SIDE @ BUYER’S SIDE
® Quantity Potential: m? available for sale O Quantity Demand: m® demanded

~
J

Commercial Traders

(o Letsemeng LM

[o Kopanong LM

» Trompsburg « Fauresmith ¢ Philippolis
« Spri « Bethulie « Edenbu

.Spmfontein rg

[ Q Mohokare LM
« Zastron « Rouxville » Smithfield

volume, quality, source

Sellers provide water data via loT sensors:

®
& ¢ L 9
Garle Dam iy &
Fonsuepessom ~% 4 <
Gariep Dam Xhariep DM

A

Integrated * Secure  Sustainable ¢ Data-Driven Water Trading Platform | Supporting Xhariep DM Water Security, Economic Development & Efficient Resource Sharing

Water Quality: pH, turbidity, by buyer Retail » Market Vendors »
& com;unceizn‘:ﬁcauon e [] Quality Demand: required water . ©®  Commercial Traders )
:ource W‘uty%&ep Dam / Local g:allty standard o % — 4
unici rce Offer: Buyer’ o »
) s Price: 'Z“AR/nﬁ Seller’s Price Offer S (ZARY) - biddinglofier i €:  Industrial Users
(P (asking “ Manufacturing « Industrial Processes &
) B!ockchain / Smart Contract Platform L Opgstions Y,
OCK Transparent Ledger S =
L = —==_ Municipal Services
PR omw&wwm TTRIT  schools « Hospitals « Public Facilities
% catchment ’ IoT Sensor Data « Weather & Climate — )
* River Flows hed Monitoring * Real-Time Monitoring > =
4IR TECHNOLOGY STACK - Joburg Market Fresh Produce Hub
Powering the Platform e’g fr;’sl:d mw Food Supply Chain
= (@& 1 - & |t J
g Sansor Retwork l | Artificial Intelligence Nanotechnol Blockchai ‘
b \ 1al intellige | °9V wcaan Buyers submit demand & quality requirements to
Aoyl | L Demand Forecasting, J Weter Cnsses Entarcant | ([ T m \_ platform for matching
_ &Guality | Anomaly & Leak Detection | | Contaminant Removal | | Real-Time Monitoring

TRADE PARTNERS & STAKEHOLDERS Il%\\

Partner Organizations & Logos — 9 Stakeholders 0

6 FREE STATE UJ M Johannesburg [l & % % Joburg

oy LG ission UNIVERSITY OF Water W& 7 Market

JOHANNESBURG
Free State WRC UJ — Official Logo Joburg Market

Letsemeng LM Kopanong LM

Mohokare LM

Letsemeng LM Kopanong LM Mohokare LM Johannesburg Water
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WATER TRADING GARIEP DAM AND XHARIEP AS A WSA
ZOOM: Water Tradin & Selling - Gariep Dam to Xhariep DM

3L - Transaction Flow
Real-Time Blockchain-Enabled Trading 3 Local Municipalities ® Volume Allocation ¢ Price & Revenue Summary
- \ CENTRAL WATER
Gariep Dam POOLING TANK

Aggregation & Distribution Hub — FLOW % 500'000 m3

entral Pooling Point
ZAR Bidding/Offer

Automated Trading Secure Ledger Secure & Auditable
. Smart contracts execute % Immutable, tamper-proof 0 Transparent aucuon O * Real-time tracking &
bids/offers instantly on-chain record pricing in ZAR/m?3 audit compliance

llll Water Seller Pool

Water Seller Pool ¢ releasing X volume
Source: Gariep Dam Reservoir | Orange River

Volume Released: X = 500,000 m3
\ Storage: ~5,340 Mm? capacity * Regulated Dlscharge

Z) BLOCKCHAIN SMART CONTRACT PLATFORM
C Automated Trading, Secure Ledger & ZAR Bidding/Offer

Allocated Distribution Z = 500,000 m?3 split to 3 LMs

r N ~
Q Letsemeng LM 4 Q Kopanong LM " Q Mohokare LM
Local Municibality Local Municibality Local Municibality

Allocation: Z, = 200,000 m?3 Allocation: Zz = 120,000 m3
Seller Price Offer: ZAR 8.40 /m3 Seller Price Offer: ZAR 8.60 /m3
Buyer Price Offer: ZAR 9.00 /m3 Buyer Price Offer: ZAR 9.30 /m3
Volume: 200,000 m3 Volume: 120,000 m3

Quality Certification: SANS 241:2015 Quality Certification: SANS 241:2015

ified « pH 7.1 | Th 4 » Certi PH 7.3 | Turbidity <5 NTU
e per ; W.'{’r""d"}';wg'f - Buyer s Withdrawal

0,000 m?3 W3 = 120,000 m3

= 20
To Final Consumerzs Community Gsers » Schools « Farms & Farming ) A & To Final Consumers « Small Businesses * Municipal Services )

Allocation: Z, = 180,000 m3
Seller Price Offer: ZAR 8.50 /m3

O
i)
&> Buyer Price Offer: ZAR 9.20 /m3
(T Volume: 180,000 m3

Q Quality Certification: SANS 241:2015
Certified pH 7.2 | Turbidity <5 NTU

i{ Bu er's 's Withdrawal

2

X~

e&@@@o

4 = 180,000 m?3

To Final Consumers: Households * Agriculture « Local Businesses -

— TRANSACT'ON ECONOM'CS Consolidated Summary

TOTAL VOLUME TRADED { WE! AVERAGE PRIC| TOTAL REVENUE GENERATED
| ZAR 9.1 6 /m3
Average buyer
R ARTNERS —
takeho rs & P
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| to kchain smart contract for P y & bility
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WATER POOL MODEL APPLIED TO TRADING PARTNERS

OTHER TRADING PARTNERS OUTSIDE
Dam & Xhariep DM 3 LMs

GarieE

Extended Trade

osystem — Outward Trading Flows & Value Exchange

Q_ Zoom: External Trade Partners Beyond Core ® Knowledge * Technology ® Commercial Offtake ® Revenue ® Compliance

Training & Skills Development

Al Analytics ® Smart Metering
Key: 500,000 m3 of water already traded from Xhariep DM 3 LMs is now flowing outward to

* Commercial Trade Deals

* Economic Returns

|
‘ umvgsnj*rv OF /
WATE RSB i o i Johannashu
WRC Water R hC S * Al Analytics & Data Science
a e"F esegrct ommission « Blockchain Research & Innovation Johannesburg Water
re.e kate * Capacity Building & Training Programs = Bulk Water Utility & Infrastructure
* Research & Pol;;y D.evelopmer:’t d * loT Sensors & Smart Metering Systems
° SA;‘N_S 2|41 Certification & Standards » Network Monitoring & Operations Support
L » Technical Advisory & Water Science Support y \_ i
r = XHARIEP DM 3 LMs i DS kK
& 2JOBURG Water Pool ==
‘» “PMARKET PP AREPUBLIC OF SOUTH AFRICA
Already Traded: 500,000 m3 .
Joburg Market é/ e e \) National DWS Department
entral Water Pool * 3 Local Municipalities: Y .
Fresh Produce Hub Letsemeng LM ¢ Kopanong LM * Mohokare LM Water Sanitation
* Commercial Trade & Food Supply Chain Traded via Blockchain Smart Contract Platform . POIicY & Reg"‘Iatory Oversight
* Cold Chain Logistics & Storage Distribution Complete * Water Licensing & Compliance Enforcement
k. * Retail / Wholesale Marketplace . * National Water & Sanitation Strategy y
F -
NORTHERN g‘: P i é} P a1
CAPE \ I 1%
\\d’ — ‘_L’Q»‘
Provincial Governments Private Sector Agribusiness Commercial Traders
* Free State ® Eastern Cape ® Northern Cape * Commercial Farming & Crop Offtake » Bulk Water Trade & Resale
* Regional Governance & Planning * Irrigation Services & Agro-processing * Supply Chain Distribution Networks
¢ Infrastructure & Resource Coordination * Agricultural Supply Partnerships * Market Offtake Agreements
. S . . S
VALUE FLOWS OUTWARD FROM XHARIEP DM 3 LMs
KNOWLEDGE TECHNOLOGY COMMERCIALOFFTAKE REVENUE COMPLIANCE
Research Outputs ¢ Policy Insights loT Sensors * Blockchain Platform Produce & Bulk Water * Agro-market Supply Payment Flows ¢ Trading Revenue SANS 241 Certification * Regulatory Compliance

* Audit & Monitoring

external partners — supporting regional innovation, commercial trade, and sustainable water governance beyond the core region
All partnerships enabled via secure blockchain platform ¢ Data-driven trading * Focus on sustainable water ecosystem & economic growth
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WATER POOL MODEL APPLIED

7a GARIEP DAM WATER POOL DISTRIBUTION MODEL FOR THE FUTURE —
-4”[‘ ECOSYSTEM OF PARTNERS

s Gariep Dam as South Africa’s Inland Ocean: Towards a Tri-Provincial Smart Destination and Investment Anchor Using the Water Pool Model

Iixil NATIONAL GOVERNMENT @ PROVINCIAL TRI-PROVINCIAL PARTNERS
L= F)
NDT DFFE DoT ATER £1594

ON HUB

Tourism Policy « Destinat . Environmental Froructs « TransportInfrastrukcture FREE STATE FSGLTA NORTHERN CAPE
B R~ oMy o Kesom e o Bl Beleaes PROVINCE Free State Gambling PROVINCE
P L cedn @DESTEA ekt et o i
Sanitation TR Goperte smﬂn' e B
; WM% Wsm . F‘mm ¢ Tndcllm -T«:ubnl.bmshg -.mm

misa o 775, Operaton Phakis Gﬁ&',&%c%M ) ACADEMIC & KNOWLEDGE PARTNERS

NEF
.mm. mw ..mmw UUnlvem of U NdsoﬂMmdeh
: Mastags PRp— by oy CAPACITY PLATFORM Jolmbutg University ofthe sl Mo
FamltyofEngneeri\gmd Free University
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2nd Annual Coastal Marine and Inland Waterways Tourism Investment Summit — 9-10 September 2026 — Gariep Forever Resort, Free State — Host Destingrated Water Pool Model for Future-Ready Tri-Provincial Smart Destination & Investment Anchor | 20242050 Strategy . 9
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Water Poor Model Socio-Economic Impact

GARIEP WATER POOL MODEL

Integrated Water Management & Community Impact ¢ South Africa | Key Outcomes 2024

|
(Eg Orange River « Gariep Dam | Free State & Eastern Cape Provinces »-—

—

v A I

Water Security for 2M people
Reliable potable water supply

", for 2 million residents
Clean Water — 500+ Jobs Created
\ Water 2uality menitoring = — ———— ~ \ . _Local employment in
gy treatment — A — —~- I W " infrastructure & operations
. L J WATER HUB i —
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Community Empowerment \ Skills Development
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= ‘ | Water Sports & Competitions
Renewable Energy ‘

v Sporting Codes: Sailing * Rowing * Kayaking & !
N 360 MW hydro + solar : Canoeing * Open Water Swimming * Angling / Fishing
integration - > Water Skiing & Powerboating * Windsurfing }

I

. =3 Annual Events: Gariep Aqua Festival
Food Secur |ty BB SA Rowing Championships * Bass
\ Inigated agriculture /| .. Fishing Classiss
supporting farms & produce 3 -
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48km NE of Colesberg JOHANNESBURG

: ;?JPSHC,TR’:;?:,‘“ | @ Sustainable « Y./ f“ Public-Private
_2~—_ Inclusive  Resilient > Partnership | SMME Focus
e (d

Gariep Water Pool Model: Enhancing water security, livelihoods and ecological resilience through integrated catchment management Department of Water & Sanitation + South Africa B
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Hydroelectric + Floating Solar Power

: GARIEP DAM 1

HYDROELECTRIC POWER & FLOATING SOLAR PV
RENEWABLE ENERGY OPPORTUNITY

ORANGE RIVER, SOUTH AFRICA
— DATE: 2024 - REF: GD-REN-001 « SCALE: NTS « SHEET 1 OF 1

RESERVOIR PLAN VIEW —
FLOATING SOLAR PV ARRAY

DAM WALL
CROSS SECTION (ELEVATION)

CREST LENGTH: 914 m

|
!

HIGHT: 88 m

Y : CONCRETE GRAVITY-ARCH WALL
//T v 1.73M m* CONCRETE

!~ « FLOATING SOLAR PV FARM S
« FLOATING PV PLATFORM — =
MODULAR HDPE PONTOONS

s A \ \ \ p 3 !

FLOATING SOLAR ARRAY:
~120 MWp CAPACITY

- L

== \' FLOATING SOLAR ARRAY:
~120 MWp CAPACITY

TOTAL PANELS:
~180,000 MODULES

EST. ANNUAL SOLAR GENERATION: ~220 GWh

1 i* MOORING & ANCHOR SYSTEM
_ ./ = CABLE ROUTE TO SHORE SUBSTATION

" RENEWABLE ENERGY OPPORTUNITY

* HYBRID HYDRO+SOLAR FOR GRID STABILITY

» UTILISE RESERVOIR SURFACE FOR SOLAR
WITHOUT LAND USE

* SYNERGY: SOLAR REDUCES EVAPORATION,
HYDRO PROVIDES NIGHT POWER

* SUPPORTS SA JUST ENERGY TRANSITION &
GRID DECARBONISATION
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T \ \VA = ~500+ Wp MODULES
T \ \ - —» TURBINE :
m— Spdaser— — FLOATING PV DETAIL
—F ] e ) -
= = S R = -+ PV MODULE ON FLOAT
D L 5§ ¥ ol COOLING EFFECT +20% EFF.
Sedm——— | S| B | i CABLE CONDUIT / JUNCTION Box ~ CABLE CONDUIT
/ = / — . s - == 0 b
HYDROELECTRIC RENEWABLE ENERGY SYSTEM -
POWER STATION INTEGRATED CONCEPT
<— 4 x 90 MW FRANCIS TURBINES —> ~__ HYDROPOWER \ ___FLOATING SOLARPV __INTEGRATED BENEFIT
TURBINE UNIT 01-04 i, PR T 120 MWp Solar - TOTAL COMBINED CAPACTY:
TOTAL INSTALLED CAPACITY: 360 MW HYDRO [SIPX . 2477 Dispatchable i 00D\ Water Surface Cooling f ~480 MW - HYBRID
PEAKING & BLACK START CAPACITY - \?IN/ Grid Peaking & Black Start | |~~~ Reduced Evaporation ,d R
« GRID STABILISATION » ANNUAL OUTPUT-~570 GWh = ~1.5 Mm?/y ~430k TONNES/YR
KEY RESERVOIR DATA PROJECT:
RESERVOIR: —> GARIEP DAM / ORANGE RIVER L LEGEND - DRAWING NO:
SURFACE AREA: —> 370 km? (FULL SUPPLY) — Dam Structure
STORAGE CAPACITY: —> 5,340,000 ML STATUS:
LOCATION: 30°37°22"S, 25°30'23"E « NEARNORVALSPONT | | ~777 7777777777777~ REVISION: 01

GARIEP DAM HYBRID RENEWABLE

DESIGNED FOR: SUSTAINABLE ENERGY / ESKOM
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01

UNIVERSITY
F
JOHANNESBURG



Transforming Gariep Dam into a Water Hub for Economic Growth
GARIEP WATER POOL MODEL

Financial Benefits & Sustainable Revenue Streams « 2026-2030 Projection
Transforming Gariep Dam into a Circular Water Hub for Economic Growth

LOCATION REVENUE GROWTH 2026-2030

GARIEP DAM - Free State / Eastern Cape Border

South Africa
) S| R4OM
[«}]
=
>
x
2026 2027 2028 2029 2030
Growth: +475% over 5 years ° =

BREAK-EVEN IRR 7 NPV ~~4 EBITDA
@ MONTH 28 || {aull 38% =7 R186M il 61%
Achieved in April 2028 Internal Rate of Retuj Net Present Value EBITDA Margin

WATER HUB IMPACT REVENUE STREAMS 6

=
0 Improved Water Resource Management / O &j ) h .
\2)) \ / @) -

o Sustainable Funding for Rural Communities o

) Q 500+ Jobs Created ¢ Skills Development Program Mun|C|paI Water Tra|n|ng Research G Llcensmg Eco—Tourlsm
Audits
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KEY OUTCOME: Scalable Water-Economy Model « R230M Projected Revenue by 2030 « Circular Water Hub Driving Sustainable Economic Growth JOHANNESBURG

Local Enterprise Partnership « Environmental Stewardship @© GWP MODEL | Certified Sustainable Project >/_

Model: Integrated Water Infrastructure « Knowledge Transfer «




Financial Model - Investment & Revenue Streams

Jwn GARIEP DAM WATER COMMERCIALIZATION

Financial Model « Investment Flow « Revenue Streams « South Africa « October 2024

Sustainable Water Resource Development | Public-Private Partnership Framework for Commercialization

ul]l] EXECUTIVE OVERVIEW @ REVENUE STREAMS
@ /‘7I (y @ Municipal Water Supply « 42%
(0] : o)
e A e pROJi?VE& G:NU i s e . @ Agricultural Irrigation « 28%

Hydropower Generation « 15%

ZAR 2.4 BILLION ZAR 620 MILLION 12.8% @ Hcp ) ) 0
CAPEX for infrastructure Steady state projected for Weighted average return @ Eco-Tourism & Recreation « 9%

& treatment works Year 5 operations on investment

Bottled Water Export « 6%

&2 INVESTMENT FLOW
= o 0B

INVESTORS & DEVELOPMENT INFRASTRUCTURE & OPERATIONAL
FUNDING H FUND - > OPERATIONS I ) > DELIVERY
Public-Private Equity Ringfenced Fund Dam Upgrades + Water Treatment Commercial Water Supply
« Development Finance Institutions « Capital Deployment « Plant « « Pipeline Network « Service Delivery «
« Government Infrastructure Grant Project Management Office « Monitoring Systems Revenue Collection
@ INVESTMENT ALLOCATION +~7 FINANCIAL SUMMARY & OUTLOOK
KEY FINANCIALS @ VALUE DRIVERS @ RISK & MITIGATION
@ Capital Works « 55% "  Regional Agricultural Growth Hydrological Variabili
) ::s‘iltigeoyr) 2AR Lion expanded irrigation demand @ d%ersiﬁqegcl'csfxppl;l& stt;trzge solutions
Operations & o Municipal Supply Contracts « .
® Technology - 30% (© pobackperiod-6syears | lngtemoacsgeemenss (@) Spguaton Compiance
. Hydropgwer Generation «
Environmental & e renewabe energy revenue Environmental Safeguards
Community « 15% [][][l EtB s'tgﬁy";a’?e"‘ ) o Eco-Tourism Development @ continuous monitoring &

. Sz community programs
sustainable recreation income ty prog UNIVERSITY
OF
Prepared for Stakeholder Review « Supports regional water security, economic growth, and sustainable resource management « Financial projections based on feasibility study & market analysis JOHANNESBURG




Water Sports Festival & Competitions
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WATER POOL MODEL APPLIED TO GARIEP DAM
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SKILLS FOR THE WATER POOL- Manufacturing

° GARIEP DAM WATER POOL TRIANGLE HELIX
DUPLEX MANUFACTURING MODEL

MANUFACTURING FOCUS — SMART FACTORY FOR WATER INFRASTRUCTURE COMPONENTS

WELIX Dy
° V‘é \&*‘ s ff:* %
g %\ %
2 5| -
i 0 ﬁ 3D PRINTING WATER TECH
S s Te
COLLABORATIVE DUPLEX
A 3D printed microfiltration units
* Polymer & ceramic water
diffuser components
° « Rapid prototyping for flow
optimization
Hz0-POLY
FILAMENT
PRECISION MACHINING OF DAM
GAF CATES & SLUICE COMPONENTS — o
Automated fabrication « Quality controlled Laser-cut steel components ADDITIVE HANNFACTURBIC FOR WIER TECH
- 10T SENSOR MANUFACTURING 04 - PUMP & PIPELINE + ROBOTICS & DIGITAL TWIN

® WATER LEVEL

® SENSOR
® FLOW RATE SENSOR
©® PRESSURE MONITOR

LoRa/WiFi loT Sensor

‘ Real-time Data s — & ; = .
PUMP ASSEMBLY & PlPELlNE MANUFACTURING

SMT assembly line « Environmental sensors » Wireless telemetry modules Centrifugal pump assembly « HDPE pipeline fabrication « Robotic welding & testing
« Calibration testing chamber « Digital twin real-time simulation & predictive maintenance

«loT « Al Analytics * Cloud = Sensors feed live to cloud g % - 24/7 Automated Production O® - Energy Efficient «

Low Waste JOHAN N ESBU RG
GARIEP DAM WATER POOL * ADVANCED MANUFACTURING FOR WATER SECURITY & INFRASTRUCTURE | MODEL: TRIANGLE HELIX DUPLEX | INDUSTRY 4.0

{()% INDUSTRY 4.0 INTEGRATION \ REAL-TIME DATA g ROBOTICS AUTOMATION ‘ @ SUSTAINABLE MANUFACTURING UN|VERS|TY

Cloud 11— dashboard . |



SKILLS FOR THE WATER POOL- Manufacturing Projects
SKILLS FOR THE WATER POOL - Manufacturing Research and Innovation Products

Manufacturing Research and Innovation Products

I GARIEP DAM WATER POOL TRIANGLE HELIX DUPLEX MANUFACTURING MODEL - MANUFACTURING FOCUS — SMART FACTORY FOR WATER INFRASTRUCTURE COMPONENTS—‘

—~
—

_m_ SMART FACTORY & 3D PRINTING ((( ) 10T SENSOR
DAM COMPON ENTS WATER TECH ? MANUFACTURING

T gid =
W; E‘i;} . .

» Robotic assembly of dam sluice gates « Additive manufacturing of mvcroﬁltratvon units A » SMT assembly line for water sensor PCBs

« Precision CNC machining « H20-POLY filament (polymer/ceramic composite) 1 « Sensors: Water level, Flow rate, Pressure monitoring
« Laser-cut steel components « Polymer & ceramic diffuser components ~.__ * LoRa/WiFi telemetry modules >
i  Quality assurance & structural testing « Rapid prototyping for water tech =% X » Calibration & environmental testing = =
[ ‘ (it \|< A\ T S ,,},.'.
\ Q04 PUMP & PIPELINE + HYDRO TURBINE & VALVE 06 ADVANCED MATERIALS :
s - ROBOTICS & DIGITAL TWIN MANUFACTURING = & & FILTRATION RESEARCH

« Robotic welding of centrifiugal pumps + CNC machining of hydro turbine bIades " » Nanomaterial water filtration membranes

« HDPE pipeline fabrication » Smart valve assembly with actuator 1 &> « Graphene oxide composite filters

« Digital twin simulation on monitor _ « Sustainable corrosion-resistant alloys =2 » Ceramic membrane development

« Predictive maintenance & analytics S « Performance testing & hydraulics 1 3 « Lab research & materials characterization

&
O]
e _19‘ - A
INDUSTRY 4.0 REAL-TIME DATA ROBOTICS SUSTAINABLE RESEARCH & OF
INTEGRATION Sensors feed live to AUTOMATION 24/7 MANUFACTURING INNOVATION JOHANNESBURG
loT « Al « Cloud cloud dashboard Automated Production Energy Efficent « Low Waste University R&D - Prototyping

GARIEP DAM WATER POOL + ADVANCED MANUFACTURING FOR WATER SECURITY & INFRASTRUCTURE | MODEL: TRIANGLE HELIX DUPLEX | INDUSTRY 4.0 | W.E.A.L.T.H. + ESG
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Gariep Dam Water Pool IDZ Model
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Commercial Water Pool Distribution Master Plan

GARIEP DAM — COMMERCIAL WATER POOL DISTRIBUTION MASTERPLAN

REGIONAL WATER SUPPLY NETWORK — FREE STATE » EASTERN CAPE » NORTHERN CAPE | INFRASTRUCTURE MASTERPLAN FOR INDUSTRIAL & BUSINESS DEVELOPMENT

GARIEP DAM

COMMERCIAL WATER POOL / RESERVOIR

UPINGTON
BUSINESS PARK

I}
e

2 1%

BLOEMFONTEIN
| INDUSTRIAL ZONE

FREE STATE

BLOEMFONTEIN
BUSINESS PARK

NORTHERN CAPE

v‘—‘yﬁ
6‘\0“?\ 2

®

0\6«

EAST LONDON
BUSINESS PARK

EASTERN CAPE

GQEBERHA
mil INDUSTRIAL ZONE

Lo,

LEGEND

MAIN WATER PIPELINE DISTRIBUTION PIPELINE WATER RESERVOIR /
GARIEP DAM

% INDUSTRIAL ZONE el BUSINESS PARK

MASTERPLAN OVERVIEW — SUSTAINABLE COMMERCIAL WATER DISTRIBUTION NETWORK | CONNECTING GARIEP DAM TO INDUSTRIAL ZONES & BUSINESS PARKS ACROSS FREE STATE » EASTERN CAPE «+ NORTHERN CAPE

INFRASTRUCTURE MASTERPLAN | REGIONAL WATER POOL SYSTEM | PIPELINES TO INDUSTRIAL HUBS & BUSINESS PARKS | MODERN WATER INFRASTRUCTURE — DISTRIBUTION FOR ECONOMIC DEVELOPMENT

UNIVERSITY
F
JOHANNESBURG




RESOLUTION : Gariep Water Hub COE beyond 2063 AU Agenda
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RESOLUTION : Gariep Water Hub COE beyond 2063 AU Agenda
GARIEP WATER POOL - INTEGRATED ROADMAP TO DISTRIBUTION MASTERPLAN

Linking Strategy to Infrastructure to Impact

F Services

Strategy e
ode

Understanding

(3

@ TOP | PHASE 1: ROADMAP 88 Technical
i (s

TECHNICAL AND FINANCIAL
WATER POOL BUSINESS CASE
« lacking New Venture Creation

&' Approval and
ﬁ’f Launch

PPP & SPV
establishment

MODEL
CONTRACTS

Blue and Green
STRATEGY

Job Creation, PPP, BOTT

MODEL CONTRACTS
+ SCM Systems

GARIEP DAM

COMMERCIAL WATER POOL / RESERVOIR

** MIDDLE | PHASE 2: DISTRIBUTION MASTERPLAN

Gariep Dam Central Hub ¢ Regional Pipeline Network to Provinces

BLOEMFONTEIN

‘ P2 JSTRIAL ZONE
NORTHERN CAPE

UPINGTON
BUSINESS PARK ' -

KIMBERLEY | ﬁ -
INDUSTRIAL ZONE EEEl < -

BOTTOM | PHASE 3: KEY OUTCOMES 2024

Integrated Water Management & Community Impact ¢ South Africa * Key Outcomes 2024

@ BLOEMFONTEIN
TP BUSINESS PARK

EASTERN CAPE
BUSINESS PARK

’ LEGEND: —— MAIN WATER PIPELINE - - - - DISTRIBUTION PIPELINE h ‘ INDUSTRIAL ZONE &W&PARK ~‘\‘

Sl(ills Development
gvoyammes

4 QUALITY
LOUCATION

Gariep Water Pool Model: Enhancing water security, livelihoods and ecological resilience through integrated catchment management

PUBLIC-PRIVATE
JKZN PARTNERSHIP

\\P SUSTAINABLE = INCLUSIVE
v SMME FOCUS

RESILIENT

Department of Water & Sanitation * South Africa » 2024 >>——
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Thank You

DR FUMENE GEORGE TSIBANI

Water Governance and Programme Evaluation Expert

Faulty of Engineering and Built Environment (FEBE),

University of Johannesburg (UJ)
Contact: +27 (0) 82 809 2162
Email: gtsibani@uj.ac.za
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