%)

<
Management of

Produced Water Updated

Hani AlKhalifa
President, PWSME
25 Oct, 2021



Current Situation in GCC

® IncreaSing at 10% Annua”y Produced Watre
* Bottlenecks

* Increasing CAPEX and
OPEX

* Reservoir Issues 30 MMBPD Oll

e Environment Concerns

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

e Produced Watre




Oil and Gas Produced Water

* Naturally Exist
e Hypersaline (>100,000 mg/l)

e Contaminated
(Oil,H25,NORM...etc)

* Costly toTreat ($2.5-5/BBL) in
GCCand up to $50 in other
locations

$10-15 Billion/Year




Produced Water Cycle in Oil Production

9 ) Water
Facilities “pw »—Discharge

Injection

E o
Sea water

Producing njection
Zone

Oil Producer Water Injector
Well Well




Current Produced Water Management
Practices

(

PW for EOR

Disposal

Industrial

Agriculture




Current Produced Water Management
Practices

e Oil Recovery
e Production
REdUCe Sustainability
Production

e Well Placement Forecast
e Well Design
¢ We” . e e Water Shutoff Water Spec
Completion '

¢ We” e Reservoir

Maintenance @HiEl|ENEES COI’T\p'GXity
* Cost




Current Produced Water Management

Practices
e * Capacity
e Water Quality
-l‘ y PW fOr EOR ‘ e Technologies

e Disposal

e Changing Feed
Flow
e Handling Cost

e Environmental
Risks



Current Produced Water Management

Practices
e Water
e Footprint
e [ndustrial
e Agriculture
e Cost
e Applications

e Desalination
Technologies



The 4Rs PW Management

Reduce
\_ J




Concluding Thoughts
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Hani AlKhalifa
hkhalifa@producedwatersociety.com
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