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Overview of Water Challenges: Sources dgaullgtol) |

™

Average annual
rainfall is < 100 mm

Y Other minor sources include:
- Renewable surface water

- Treated wastewater (treated sewage effluent).

‘ |
Very limited/
negligible
Major source of Largest desalinator in
water in KSA the world

2

Saudi Aramco: Company General Use



Water Demand in KSA g oiol] Hegl
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Water Scarcity in KSA apagaullgsol |

-

Absolute
scarcity Scarcity Stress Vulnerability

Total renewable water resources per capita (m3)
B —

0 500 1000 1700 2500 7500 15000 50000

20168

20000

18000 1,700 m3

16000
14000

500 m3

12000

10000

8000

Annual m3 Renewable Water

6000

Water

-:---aos.----ﬁ B Stressed
------- -—— -

Malaysia USA Argentina France Morocco Oman Saudi Arabia

Severe
Water

Scarcity



Water Demand in KSA geullgtolj |
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Water Conservation pgaull 5ol el

Water

Conservation
Strategy

|
Optlmlze Enhance Max1mlze

ii” ii” i ‘ Minimize iii‘ ‘

. Enhance Water Monitoring

 Promote Water Conservation Technologies
e Develop & Maintain Standards

 Promote Water Conservation Awareness

Enablers
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Water Management Ggauligiol |

 Raw Water e Industrial
« Seawater

e Groundwater

« Irrigation
» Wash water
e Sanitary

 Cooling water
« Fire water
» Treated Water
« Potable/drinking water
 Fire water
 Process water
« Boiler Feed Water
 Cooling Water

Waste Wate
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Water Management - Water Treatment gl gholi Hleyl

saudi aramco

Primary goals of water treatment is the removal of:

> Suspended solids
» Dissolved solids
> Bacteria / Viruses

Water treatment may include:

> Microfiltration (MF)
» Ultra Filtration (UF)
» Nano Filtration (NF)
> Reverse Osmosis (RO)
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Water Management - Wastewater g oiol] Hegl

Primary goals of wastewater treatment is the reduction/elimination:
» Oil and gas

> Suspended solids
» Oxygen demand
» Pathogenic organisms.

Wastewater treatment processes may include:
Y Pretreatment

Primary Treatment

Secondary Treatment

Tertiary Treatment

Disinfection

NN NN NV
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Water Management - Reuse Ggaulgiolj |

Industrial Facilities
> Reuse of RO Reject

> WW reuse for Crude Washing
» Treated sewage reuse for irrigation

Communities
Y Maximize Xeriscaping
> Maximize Hardscaping
> lrrigation Best Practice
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Part 2: Water Cycle
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Thank you ogmisel Bl

QUESTIONS ?
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Water Conservation Policy

Commitment:

Aramco will strive to minimize its use of groundwater through 1)
optimizing water demands, 2) minimizing water losses, 3) maximizing

duagowll giol)i

saudi aramco

wastewater promoting the use of sustainable

alternatives to groundwater.

Assigned Economic Value to GW:

In its capital project, the Company will assign an economic value to

Giagaul gloli n
‘Soud aromee

Corporate Policy I‘anrl:mmliml’ollq |Miquu: g ‘

groundwater equivalent to the cost of desalinated or treated
seawater transported to the point of use.

Projects’ Mandate:

In the scoping and design of capital projects, best practices and
engineering standards as well as cost effective technologies will be

e conservation of water resources to minimize the

dwater, and masimize their availability to
tor sustainably use water resources trough
ater losses, reuse.

veyanee Systems.

. in all its operstions, will comply with applicable local water

i oms, the Company will

ment internal gusdelines which are compatibde with all applicable
octives.

the necesary measures o optimize water consumpticn,
ine wastewater reuss and promole the use of more sustainable

jects, the Company willinclude an economic valie o water resmurees.
blished ecor i

£ estal nommic value, the Company will assign an econmmic
value 1o water resourses.

o In

b and desi; ital projects, best i it
an well an oot effestive technologics will be adopted to cnaure that Company
i i water objective.

E Itisthe ity of emch izntion te assure that its facilit operated in
with this i i will e

deployed to ensure that facilities achieve the corporate water
conservation objectives.

Operating Facilities’ Mandate:

It is the responsibility of each organization to assure its facilities are

operated in compliance with this water conservation policy.
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- A icy. Water
a key indicator used to gauge the performance of ench Company facility,
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Water Management - Wastewater g oiol] Hegl

Primary Treatment

Gravity Oil Water SFIotation Media
Separators eparators Filters
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Water Management - Wastewater &3goull gSolf |

Secondary Treatment

Biological wastewater treatment technologies

15

Saudi Aramco: Company General Use



Water Management - Wastewater g oiol] Hegl

Tertiary Treatment

Advanced treatment target specific pollutants such as:
Bacteria/Virus

Heavy Metal
Nutrients

Fine solids

NN N NN

Organic compounds

High Quality Water
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