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Abstract 
 
SWF represents a costly drilling challenges in deepwater. This study shows the impact of depth below the mud line (BML) vs. 
the subsea mud-line depth (WD) on this phenomenon. It calculates the mud-up required to evade SWF occurrences at different 
WD / BML depths.  
 
The backbone of this study is establishing the differential pressure between the sand vs. the shale beds. This is due to the fact 
that most of the SWF’s take place while penetrating the shale–sand boundaries. Case histories from the Gulf of Mexico, where 
the upper Pleistocene depositional fan was and is still active, are utilized.  
 
During compaction, sand’s formation water rapidly influxes upward whereas dewatering of shale is slow. The differential 
pressure (ΔP) value ranges from 630 psi (1.2 ppg) to 50 psi (0.2 ppg) at variable depths. All ΔP’s show highest values between 
1500 and 2500 ft BML, which is where most SWF takes place. Moreover, ΔP noticeably increases near the ML at greater WD, 
and it can be the reason for the occasional conductor and well head sinking in the extra WD.  
 
Sand-shale hydrodynamic pressure modeling and high-resolution shallow seismic before drilling can mitigate the potentially 
problematic zones. Choosing correct mud-up values (ΔP) at depth is essential to combat SWF and conversely loss of circulation.  
 

http://www.searchanddiscovery.com/documents/2015/41614shaker/ndx_shaker.pdf
mailto:shaker@geo-pressure.com


This pilot method can also be successfully applicable in other similar young, deepwater settings worldwide; e.g., the Nile, Niger, 
and Amazon deltas, as well as south Asian areas. 
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Deepwater Shallow Water Flow (SWF): 

Causes and Evasion 



1.  Geological and Pore Pressure setting  of SWF  

 

2.  Seafloor topography or water depth? 

 

3.  SAND  vs. SHALE pressure  during Compaction 

   and Dehydration 

 

4.  Calculate MW for Safe Drilling 

 

5.  Case histories . 

 

6.  Prediction of SWF depth from Seismic Velocity  
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Summary and Recommendations 

1. The possible Main cause of SWF is the pressure differential 

between sand and shale at zones A  -  B. 

 

2. Recommended  Safe MW to drill from the conductor (36”) base to 

the surface CSG seat is calculated vs. WD. 

 

3. Pre-drilling Vi profile can help in defining possible SWF depth 

 

4. Accurate velocity modeling for the shallow section  (higher 

frequency) is recommended. 

 

5. Hydraulic hammering instead of jetting is recommended to install 

Conductor. 

 



Acknowledgements: 

 

• Barry Katz, Rob Holt and Satinder Chopra 

• BOEM (previously MMS) Staff 

• AADE 2016 committee 

• Jason Maxey and Rusty Connell 

The full paper is published in The Leading Edge (Society of 

Exploration Geophysicists) , Offshore Technology Conference 

(OTC) issue, April 2016, Volume 35, No. 4, pp 330-335. 




