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THE HOT ZONE is a semi-annual newsletter from Blowout Engineers. Blowout Engineers is the well control 
division of Sierra Hamilton and provides the full scope of well control engineering, capping and well kill services 
to clients worldwide. 

The newsletter is a compilation of technical well control information for Sierra Hamilton's clients and consultants. 
The focus of THE HOT ZONE is non-conventional well control topics. 

This edition contains information on the following: 

o Kick pressure calculation 

o Flow after cementing 

Shale Gas Trivia 

 Shale gas was first extracted in Fredonia, 
NY in 1825. The gas was used for public 
street lighting and sold for $4/mscf! 

 Eternal Flame Falls in New York contains a 
shale gas seep from the Rhinestreet Shale 
at 1300'. 

 

 The first shale gas field is Big Sandy in 
Floyd County, KY. The field development 
started in 1915. The Devonian Shale is 
naturally fractured and continues to 
produce. 

 

What's New 
Some of our recent jobs and/or projects include 
the following: 

o Well control job in North Texas 

o Emergency Response Drill in Australia 

o Temporary abandonment of HTHP H2S 
wells 

o Storage cavern snubbing job 

o Haynesville snubbing job 

o Utica air drilling 

o Under-balance drilling near TX-OK border 

o Three projects as expert witness for 
collapsed casing 

For more information please contact: 
 

Dan Eby  
 832.702.6945  
Brendyn Emerson 
 386.283.3291 
Ricky Erwin 
 713.252.5060 

 

 

 

 

Toll Free Emergency Number 

1.888.505.6346 



 

 

 

The pressure at the top of a gas kick at any desired Depth of Interest (DOI) can provide useful information during 
well control operations. There are several simplifying assumptions that can be made to make the calculations 
simple and easy to use in the field. The calculations presented here assume the Driller's Method is used to 
circulate out the kick. The Driller's Method is often the best method for removing a kick in a timely manner for a 
number of reasons. 

If desired, computer simulations can be run using programs such as Schlumberger's Drillbench. This requires 
significantly more time but the results are more accurate due to the assumptions that are made in the single 
bubble theory calculations presented here. 

The assumptions associated with the calculations are as follows: 

 Assumes a single gas bubble influx that stays as a single bubble to the surface 

 There is no solubility of the gas into the mud 

 There is no geometry change in the well 

 The density of the gas is ignored 

 The temperature of the gas is assumed to be constant 

The following equation can be used to estimate the pressure at the top of the gas bubble at a specified DOI 
using the Driller's Method for circulation: 
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Where: 
𝐵 = 𝐵𝐻𝑃 − 0.052 × 𝑀𝑊𝑂 × (𝑇𝑉𝐷𝐾𝑍 − 𝑇𝑉𝐷𝐷𝑂𝐼) 

𝐵𝐻𝑃 = 𝑆𝐼𝐷𝑃 + (0.052 × 𝑇𝑉𝐷𝐾𝑍 ×𝑀𝑊𝑂) 

𝐶 =
0.052 × 𝑀𝑊𝑂 × 𝐵𝐻𝑃 × 𝑉𝑜𝑙𝐾

𝐴𝐶𝐹
 

PDOI = Pressure at Depth of Interest, psi 

BHP = Bottom-hole pressure, psi 

MWO = Original Fluid Weight, ppg 

𝑇𝑉𝐷𝐾𝑍= True Vertical Depth of the Kick Zone, ft 

𝑇𝑉𝐷𝐷𝑂𝐼= True Vertical Depth of the DOI, ft 

SIDP =Shut in Drillpipe Pressure, psi 

𝑉𝑜𝑙𝐾= Initial Pit Gain or Kick Volume, bbl 

ACF = Annular Capacity Factor, bbl/ft 

This equation is widely published in well control references. 

 



 

 

 

A well control problem that is still not uncommon is flow (or casing pressure) after cementing. This  can 
occur after setting surface, intermediate and production casing strings. On land, flow after cementing is 
usually most troublesome after running the production casing. 

There are several potential causes for a kick in the annulus after cementing. These have all been well 
documented in numerous industry forums (articles, conferences etc.) 

 Kick in the lateral that has been circulated to the vertical section of the well during cementing. 

 Loss of ability to transmit hydrostatic pressure. Gel strength calculations can be done to predict this 
effect. 

 Gas migration that creates a "wormhole" in the cement.  

 Gas entrained in oil base mud is released when the mud is circulated to a depth where the 
hydrostatic pressure in the annulus is below the bubble point of the mud-gas mixture. The resulting 
gas bubble is evidenced by flow or pressure on the annulus if the well is shut in.  

 Poor mud displacement that results in channeling and path for gas migration through mud in the 
channel.  

 Micro annuli (cement and pipe and/or cement and formation) provides pathway for gas migration. 

Pre-job engineering and proper execution offer the highest probability of preventing gas in the annulus after 
cementing. However, the cement job doesn't always go as planned. 

Setting the slips on the production casing with pressure on the annulus is a problem when there is a gas 
bubble is in the annulus. The use of a mandrel type casing hanger has been adopted by some operators 
to alleviate the need for setting manual type slips in the wellhead. 

Freeze jobs have been done in the past to provide a barrier so that the slips can be set either by "dropping" 
them through the BOP or after nippling down and lifting up the BOP stack. The process can be quite 
involved and requires the following basic steps: 

 Gain access to the casing strings below the wellhead  

 Ensure that all of the casing strings are filled with a "freezable" fluid 

 Install the freeze wrap (for cryogenic freezes) 

 Freeze all casing string annuli and the inside of the production casing 

 Once the freeze barrier is in place and tested, the pressure above the freeze plug can be bled off  

 Set the casing slips either by running them through the BOP or lifting the BOP 

The biggest problem with this type of mitigation is that the pipe is rarely centered correctly in the wellhead 
and the slips. The casing slips will not properly seat unless the pipe is properly centered. Closing a set of 
casing rams prior to placing the freeze plug can help center the pipe but is not a guarantee that the slips 
can be set. 

Lube and bleed operations are usually successful in removing the pressure.  This operation can be lengthy 
as the gas bubble has to be at the surface before the lube and bleed procedure can be attempted.  

Bullheading requires breaking down an exposed formation. This operation can be successful if the gas 
bubble is above the zone where the gas bubble and fluids will exit the wellbore. 



 

 

  

 

CONTACTS 

1.888.505.6346 

These contacts act as First 
Responders to a well control event 
and can be reached 24 hr/day for any 
type of well control emergency. 

Houston, TX. 

Dan Eby 
DEby@BlowoutEngineers.com 
832.702.6945 

Brendyn Emerson 
BEmerson@BlowoutEngineers.com 
386.283.3291 

Ricky Erwin 
RErwin@BlowoutEngineers.com 
713.252.5060 

Blake Patton 
BPatton@Sierra-Hamilton.com 
713.956.0956 

Rick Daab 
RDaab@Sierra-Hamilton.com 
713.956.0956 

Lafayette. LA. 

Al Bellaire 
ABellaire@Sierra-Hamilton.com 
337.984.2603 

Oklahoma City, OK. 

Josh Bradley 
JBradley@Sierra-Hamilton.com 
405.843.5566 

Denver, CO. 

Steve Biggs 
SBiggs@Sierra-Hamilton.com 
303.709.4035 

Morgantown, W.V. 

Mike Reel 
MReel@Sierra-Hamilton.com 
304.629.8053 

 

 

BLOWOUT ENGINEERS 

Blowout Engineers provides operators the full 
complement of well control engineering and services. 

 Blowout Control 

 Well Control Project Management 

 Relief Well Design and Execution 

 Underground Blowouts 

 Pressure Control 

 Special Services 

 Well Integrity Assessments 

 Dynamic Kill Modeling and Execution 

 Kick and Kill Modeling 

 Emergency Response Plans 

 Rig Well Control System Audits 

 Expert Witness 

Blowout Engineers personnel have worked in over 40 
countries and have a wide range of experience in 
addition to blowout control operations. 

www.blowoutengineers.com 

 

SIERRA HAMILTON 

Sierra Hamilton is one of the worldôs largest providers 
of outsourced engineering and on-site supervision 
services to the oil and gas industry. We became a 
global leader because the extraordinary talent of our 
peopleðan experienced and established base of 
engineers (staff, subject matter experts, and 
consultants), senior experienced project managers 
and superintendents, and independent 
superintendents and well-site supervisory 
consultants. They are the reason so many companies 
call on us for the critical processes associated with all 
aspects of oil and gas well construction and 
maintenance.  

We can handle any part of the value chain from well 
design to plug and abandonment. Helping you 
succeed through effective use of technology and 
asset management is what we do. Let us prove it to 
you today. 
 
www.sierra-hamilton.com 
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