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Brine valorization: Chemical recovery — Overview & value proposition

Establish a 20,000 m3/day brine valorization facility to recover valuable additives
such as sodium chloride, magnesium hydroxide, bromine

Brine production in KSA, [bn mép.a.]

( KSA accounts for ~22% of global brine production )

Global desalination leader
_(+2%) —>

\+e/o [ ) * Global leader in desalination, accounting for around
11.2 11.4 117 119 ' 22% of the global daily brine production
G

overnment commitment to upgrade the sector

« Ambitious targets to increase desalination to 90% of potable

water supply by 2030, with an estimated additional capacity
of 5.5 million m3/ day by 2025

Growing water market

 Largest water market in the GCC driven by a large and growing
population

2021 2022 2023 2024 2025

Ambitious sustainability targets

« Efforts to enhance circularity and resource recovery across the sector
value chain
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Brine valorization: Chemical recovery — Market outlook

Value chain
Brine production > Brine treatment > Brine valorization >
Desalination Industrial applications? Brine treatment > Additive recovery >
Share of brine production by region Local market drivers - Global market trends
[% of global brine production] — Non-exhaustive list ) _ _
Population growth to increase Global trend towards circular
Saudi Arabia _ 22% water demand, resulting in economy and resource
UAE 20% higher brine volumes ] recovery across the water
sector
Rest of MENA 16% Target to have desalination
East Asia & 0 supply 90% of the KSA :
= Pacmf: 11% , market, by 2030 Global s_hift towards'limiting
Kuwait 7% : ! the environmental impact
Western EfoRe 6% , Infrqs_tructure expansion with of brine disposal
_ additional 5.5 million méper =
. Qatar 6% day of desalination capacity '
=  North America 4% : &
. : g i Growing efforts to enhance & Global efforts to develop
Latin America 4% oo resource recovery across 2 and optimize valorization
South Asia 3% produce 2 the sector (incl. brine) = technologies to enhance
0 : efficiency rates
Elelans 2% 3{53 ﬁnzf Growing awareness on the .
Sub-Saharan 0 real value of brine
Africa 1%
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Brine valorization: Chemical recovery — Stakeholder ecosystem

MEWA

» Implement regulatory and
financial enablers required to
incentivize brine valorization

MIMRD = Q

» Set regulations on the quality of

Regulators

NCWM3 / MWAN

» Drive change through the detailing of
the mechanism and the regulations set
by MEWA on brine valorization

LCGPAd

» Support the adoption of locally
manufactured products,
technologies and expertise

Ministry of Investment
* |Issue investment
license

mined brine to facilitate product
Ministry of

commercialization
Commerce

* Issue commercial registration

Ministry of Human . s =5

Resources & Social Development
* Issue working visas
for plant employees

Council of Saudi
Chambers
» Register commercial license

e

Zakat, Tax and
Customs Authority

» Register commercial
license for tax purposes

~ <

Assuming revenue-
sharing model

~ <

Feedstock
provider

e Supply brine from the
seawater and brackish
desalination plants

aallall olsall &l=il dolel duwgal
Saline Water Conversion Corporation (SWCC)
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Technology and R&D providers

* Supply technology and
equipment to operators under
off-take agreements or
LTPA%Y

i%:: wer &t ¢ MITSUBISHI
J6) &% POWER

MISA counterpart to support

* Develop and test more
effective and
energy efficient
technologies .

%@’ K ersity of
Science and Technology

Off-takers

* Ensure off-take of additives
for the agriculture

sector
" T
cldl elpoll
nadec Almarai

* Ensure off-take of additives
for water treatment and
other applications

1) Ministry of Industry and Mineral Resources (MIMR); 2) National Center of Waste Management (NCWM); 3) Local Content &
Government Procurement Authority (LCGPA); 4) Long Term Purchase Agreement (LTPA); Note that added logos are only

indicative and non-exhaustive



Brine valorization: Chemical recovery — Business model & financials

Labor

Utilities

Maintenance

Consumables

Other
(e.g., SG&A, license)

1 3 3 3

7 | laiiw¥l g)ljg

3% | Ministry of Investment

Sodium chloride

Bromine

Magnesium hydroxide

1) Based on a treatment capacity of 20,000 m?/day

— Indicative

N

Key indicators E

Potential annual revenues
SAR 20-60 m p.a.

IRR
5-15%

Investment size?

SAR 40-80 m

Direct GDP

Cc.SAR 8-10 m p.a.

Direct jobs
c. 10

Payback period

c.10 years

Treatment capacity [m3]
20,000 m3 per day

Location

Main industrial areas



Brine valorization: Chemical recovery — Enablers & incentives

CAPEXY

Utilities?

SEIEES

Local

capabilities
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Land lease cost subsidies

Low power and water costs set for industrial cities

Partial coverage of salaries of local talent by HRDF

Provision of soft loans by SIDF — up to 75% of project financing (only
available for renewable energy projects today)

Provision of SAR 2 bn worth of loans for the mining sector, by SIDF

Minimal training programs in relation to brine and its valorization
potential

1) Includes land, facility construction costs and equipment; 2) Water and electricity costs
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Facilitate the
registration process
of companies in KSA

Establish
connection with local
suppliers / importers
of raw material &
equipment

Introduce investor
to relevant public
stakeholders

C] Responsible stakeholder



Brine valorization: Chemical recovery — Cost of Doing Business

(1) Electricity tariffs for industrial players
@ Productivity adjusted wages

Cost of Doing © Logistics Performance Index (1-5)
Business

@ Construction Costs (Indexed to US, % 0 is cheapest)

@ Ease of getting credit (0-100)

T Jlaiiw\l &)ljg Bottom Top Top  Top
3% | Ministry of Investment 25% 75% 50% 25%

Source: Roland Berger



Brine valorization: Chemical recovery — Next steps

Phase 1: Initiation
Submit expression of interest concerning - Secure commercial registration
the opportunity to MISA. from Ministry of Commerce

Discuss with MISA the opportunity and  Secure working visas and labor working
organize site visit files from Ministry of

Communicate with involved entities (off- « Human Resources & Social Development &
takers, feedstock providers, partners, etc.) Ministry of Internal Affairs

Conduct pre-feasibility study and due- * Register at the Council of Saudi
diligence before final investment Chambers

decision * Register at Saudi Banks
Secure enablers and incentives « Register at Zakat, Tax and

Secure MISA investment license Customs Authority

ﬁg

Execution
steps

Phase 4: Launch production

» Secure feedstock of brine from
desalination plants

* Initiate operations of facility,
optimize performance and extract
by-products

Expected in 2025-28

+ Conduct feasibility study and
design requirements

* Launch EPC tendering and
awarding

 Build manufacturing plant and
purchase equipment

EiTd
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Recommended project type

Private JV w/local
investment company

Start your journey with MISA

w@ Water@misa.gov.sa

800 244 9990
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Disclaimer

This report must be used only to access information, and
the information must not to be construed, under any
circumstances, explicitly or implicitly, as an offer to sell or
a solicitation to buy or sell or trade in any opportunity
herein mentioned.

Ministry of Investment (MISA) has no undertaking to
update these materials after the date, with the
understanding that such information may become
outdated or inaccurate.

Mentioned information in this report is obtained from
reliable sources but its accuracy and reliability are in no
way guaranteed. No guarantee of any kind is tacit or
explicit when projections of future conditions are
attempted. MISA has used public/or confidential data and
assumptions and has not independently verified the data
and assumptions used in the analyses. Changes in
underlying data or operating assumptions will clearly
Impact the analyses and conclusions.

The financial evaluations, projected market and financial
information, and conclusions contained in these materials
are based upon standard methodologies, are not definitive
projections, and are not guaranteed by MISA

Jlaiiwl Gyljg

Ministry of Investment

& %

The content of this report must not be construed as an
implied promise or guarantee for profit or limited loss
express or implied by or from MISA or any of its officers,
directors, employees and affiliates. All mentioned
iInvestments in this report are subject to risk, which should
be considered prior to making any investment decisions

MISA shall have no liability whatsoever to any third party,
and hereby any third party waives any rights and claims it
may have at any time against MISA with regard to this
report, any services or other materials, including the
accuracy or completeness thereof.






