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Case History

Solution Results

Successfully conducted dispersion modeling that mapped satellite topography data from a 
1-arcsecond (750 m2) grid resolution into a QRA that identi�ed the largest risk sources and 
determined practical solutions to make well operations safer. 

KEY CUSTOMER BENEFITS

Used cutting edge technology to obtain realistic dispersion modeling 
results for complex terrain

Gaussian plume and other empirical models used in the past for numerous 
quantitative risk assessments have been found to be inadequate since they do 
not account for terrain which can greatly impact gas dispersion patterns. 
Through the use of Computational Fluid Dynamics (CFD) modeling and 
in-house software utilities, complex terrain is taken into account, increasing 
simulation accuracy.

Provided graphical representations of the resulting contours and 
settlements to highlight key �ndings

CFD results were converted into images showing contours illustrating either 
H2S/SO2 lethal concentration or emergency response planning guideline levels. 
These images were overlaid in Google Earth to identify whether a particular 
contour overlapped an identi�ed settlement, campsite or other area of interest. 
Through these images, the safest orientation for the horizontal tubulars 
coming off the well was identi�ed and recommendations to relocate both the 
campsite and southern guard post were made.

Met the most stringent regulations and requirements

An audit of multiple Oil & Gas companies conducted by a third party in the 
Kurdistan region in 2013 recommended the use of CFD or some other 
dispersion modeling software that can include the effects of topography into 
the model. In addition to these audits, CFD meets all of the guidelines and 
practices from standards such as API 752 & 753, OSHA’s 29 CFR 1910, NFPA 
59A, and PHMSA.

Challenge

A planned drilling site was located in an area 
with potentially high H2S levels and complex 
terrain, including mountains that can inhibit 
dispersion and lower lying areas capable of 
accumulating toxic gases. With several public 
settlements in the area, a formal risk 
assessment was required to determine if 
relocation was necessary and to identify 
measures to make drilling and well testing 
activities safer. 

Conduct a Quantitative Risk Assessment (QRA) for drilling & well 
testing activities accounting for complex terrain using 
Computational Fluid Dynamics (CFD) dispersion modeling 
techniques.
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Conduct a QRA to study levels of risk 
from H2S and SO2 releases over complex 
terrain; identify risk reduction measures 
if risk exceeds permissible limits

Using CFD dispersion modeling 
techniques, several viable options to 
reduce risk from drilling and well 
testing activities were identi�ed.

Potential well releases were modeled with 
complex terrain and total risk to the public and 
personnel was quanti�ed. Suggestions to 
reduce risk to acceptable levels were provided.


