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Subsea Processing and Seabed Discharge of 
Produced Water

Deepwater Production Challenges- Stage 
Setting
– Small to medium remote deepwater oil and gas 

fields up to 100 MM bbl or so - cost of a 
traditional host or topside facilities and 
processing maybe prohibitive

– Extreme offsets or long tiebacks for remote 
assets or S2B- production issues, pipelines and 
flow assurance

– Knowledge of deepwater seabed conditions and 
aquatic life

– Established regulatory and HSSE standards 

– Oil/hydrocarbon in water continuous monitoring

– Degassing at seabed

– Dissolved solids management

– EOR

– Environmentally sound produced water  sand and 



Global Subsea Processing Applications



Subsea Processing and Seabed Discharge of 
Produced Water

Background: Several operators including Shell 
have explored the potential development of seabed 
processing with discharge of produced water  that 
stalled due to apparent roadblocks from a number of 
causes.

•Lack of defined procedures and regulatory standards 
for seabed discharge of produced water

•Clear knowledge of the deepwater seabed 
environment and an understanding of process impact

•Lack of regulatory/HSE involvement and feedback for 
development of procedures, standards, and process 
equipment qualification

•A complete understanding of risks, gaps, and 
mitigation strategies on how to develop and 
implement this process subsea without harm

•Qualified and mature subsea equipment technology to 
treat produced water

•RAM of monitoring and measurement systems



Subsea Processing and Seabed Discharge of 
Produced Water

Case for Action: Seabed processing including 
separation, filtration, degassing, monitoring, 
solids and sand removal with discharge to 
seabed offers technical and business 
opportunities in deepwater reservoirs.

Technical drivers:
• Improved flow assurance
• Enhanced IOR
• Mitigation of corrosion damage on 

pipelines/facilities
• Less direct personnel exposure to HSE risk
• Fall-back option for seabed separation with a 

disposal well-Type 2
• Lower materials usage (pipelines) and less 

carbon footprint

Business drivers:
• No pipelines/risers for handling produced 

water
• Reduced topsides facilities , debottlenecking



Subsea Processing and Seabed Discharge of 
Produced Water

Example of Type 2 Separation & 
Disposal Systems



Subsea Processing and Seabed Discharge of 
Produced Water

Potential Risks of Seabed Discharge
– Equipment status: maturity, reliability, 

availability 

– Discharge of discrete or dissolved hydrocarbons 
at the seabed

– Failsafe continuous oil/hydrocarbon in water 
monitoring systems

– Seabed degassing and conditioning of produced 
water

– Management of discrete and dissolved solids and 
sand with disposal

– Thermal effects at the seabed from discharge of 
produced water

– EOR residues

– Impact of the process on marine organisms and 



Subsea Processing and Seabed Discharge of 
Produced Water

Proposal for Action:
•Draft proposal for Subsea Processing and Seabed Discharge 
of Produced Water has been submitted for consideration to 
the RPSEA Ultra Deepwater Program for 2009. Ideally multi-
operator,MMS, EPA, academia and equipment suppliers will 
participate.

• Project will review and evaluate existing regulations, 
standards and HSSE requirements that may govern 
deepwater surface and/or seabed direct discharge of 
produced water, define relative seabed conditions, 
environment, and marine toxicology. 

•Develop a framework for meeting or developing pertinent 
regulations plus other environmental or regulatory 
requirements  to govern  deepwater seabed separation, 
treatment and direct seabed discharge of produced water. 

•Evaluate the state of seabed equipment technology for 
separation and purification. Part of the project goals are to 
identify any potential show stoppers and how to mitigate 
them. 
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