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From: Skadowski.Suzanne@epamail.epa.gov [mailto:Skadowski.Suzanne@epamail.epa.gov] On Behalf Of 
OCS_Air_Permits@epamail.epa.gov 
Sent: Monday, October 03, 2011 2:56 PM 
To: Childs, Susan A SEPCO-UAX/A/SD 
Cc: Ruddy, Pauline M SEPCO-UAX/A/SD 
Subject: Re: "ConocoPhillips Jackup Drill Rig - Chukchi Sea Exploration Drilling Program" (Permit No. 
R10OCS020000) 
 
EPA NOTICE TO CONOCOPHILLIPS COMMENTERS 10/3/11 
 
On July 22, 2011, EPA Region 10 proposed a draft Title V, Clean Air Act 
permit for ConocoPhillips to explore for oil and gas on the Outer 
Continental Shelf in the Chukchi Sea northwest of Alaska. Public 
hearings were held in Barrow and Anchorage, Alaska, on August 24 and 26, 
2011, and the public comment period ended September 21, 2011. On 
September 26, 2011, ConocoPhillips withdrew their permit application. 
ConocoPhillips has stated that they want more operational flexibility, 
for safety and other reasons, than the draft permit would allow. EPA 
Region 10 will not be responding to public comments submitted. 
 
ConocoPhillips has advised EPA Region 10 that within two months they 
plan to submit a new permit application for their jack-up drill rig with 
a new ambient air impact analysis. In the new ambient air impact 
analysis, rather than demonstrate compliance with the National Ambient 
Air Quality Standards (NAAQS) beginning at a 500 meter radius around the 
drill rig as in the draft permit, ConocoPhillips intends to propose a 
new NAAQS point of compliance closer to shore. 
 
After ConocoPhillips submits their new application, EPA Region 10 will 
evaluate the application for compliance with the Clean Air Act, develop 
a new draft permit, and provide an opportunity for the public to 
comment. 
 
 
 
From:   <Susan.Childs@shell.com> 
To:     R10OCSAirPermits@EPA 
Date:   09/20/2011 05:57 PM 
Subject:        "ConocoPhillips Jackup Drill Rig - Chukchi Sea Exploration 
            Drilling Program" (Permit No. R10OCS020000) 
 
 
 
Methane Emission Estimates 
 
 
On page 35 of the Statement of Basis for the “ConocoPhillips Jackup 
Drill Rig – Chukchi Sea Exploration Drilling Program” (Permit No. 
R10OCS020000), EPA refers to ConocoPhillips’ assumptions in estimating 
greenhouse gas (GHG) emissions from its proposed project. Because 
ConocoPhillips’ estimate is significantly higher than the estimate Shell 
provided in support of its Arctic OCS applications, Shell is providing 
this comment to explain how different assumptions led to the different 
results, and why Shell believes that ConocoPhillips’ estimate is 
unrealistically high. 
 



 
Oil exploration involves drilling through many thousands of feet below 
the surface to find “hydrocarbon-bearing” deposits. In the Arctic, these 
deposits are typically narrow layers that together average an aggregate 
thickness of about 100 feet per exploration well.  These 
hydrocarbon-bearing zones generally can lie over 5,000 feet below the 
surface. When drilling at a particular well location reaches the depth 
of the hydrocarbon-bearing zone, the drilling mud and cuttings that are 
brought to the surface may contain some volume of compressed natural 
gas, including methane, which would be released as a fugitive emission 
in a process called “drilling mud degassing.” Because methane is a GHG, 
it is necessary to estimate the quantity of methane emissions from this 
activity. 
 
 
 
 
 
The basis for Conoco-Phillips’ calculation is a 2009 American Petroleum 
Institute (API) document.[1] The method referenced in that document 
traces back to a 1977 EPA study.[2] Conoco-Phillips used generic or 
typical values from the API Compendium, which assume hydrocarbon-bearing 
zones of 400 feet thickness. Shell, on the other hand, based its 
estimate on Arctic-specific data – conservatively assuming hydrocarbon 
bearing zones of 150 feet, when data shows average hydrocarbon bearing 
zones of 100 feet in the Arctic. Taken alone, this difference in 
assumptions would result in a higher emissions estimate by 
ConocoPhillips (by a factor of 2-3). But a second difference in 
assumptions makes ConocoPhillips’ estimate significantly higher than 
Shell’s. 
 
 
The major difference between Shell’s estimate and Conoco-Phillips’ 
estimate is that Shell took into account the fact that it is limited by 
its permit to drill no more than 4 holes in a single drilling season. 
Shell, therefore based its single season estimate assuming a total of 
600 feet of aggregate hydrocarbon-bearing zone drilling (4 wells, so 4 
hydrocarbon-bearing zones, each with an assumed thickness of 150 feet). 
Conoco-Phillips, on the other hand, assumed it would drill through 
400-feet thick hydrocarbon-bearing zones every day of its 100 day 
drilling season – essentially assuming that 40,000 feet of 
hydrocarbon-bearing zone drilling would occur during a single drilling 
season. This resulted in Conoco-Phillips calculating an emission 
estimate that was more than 50 times higher than Shell’s. 
 
 
Shell is confident that it would be basically impossible to drill 
through 40,000 feet of hydrocarbon-bearing deposits in a single season 
in the Arctic with a single drill ship, as it would entail drilling over 
260 holes of over 5,000 foot depth in a single year. Even if a 
less-thick hydrocarbon zone was assumed to more realistically account 
for Arctic conditions, assuming drilling within a hydrocarbon zone on a 
daily basis is simply not realistic. Reaching such zones requires 
drilling through an average of 5,000 feet of non-hydrocarbon-bearing 
area, making it impossible to drill within a hydrocarbon-bearing zone on 
a daily basis over an extended time. 



 
 
As a result, Shell believes that the ConocoPhillips estimate is 
potentially misleading. Conoco-Phillips’ estimate is similar to a person 
using the size of a baseball stadium as a conservative upper bound when 
asked to estimate the size of a baseball. While it is obviously true 
that a baseball stadium is larger than a baseball, it is not a 
comparison that informs the question and could lead a reader not 
familiar with the game to an incorrect conclusion about how big a 
baseball really is. 
 
 
In other respects, Shell’s and ConocoPhillips’ assumptions are similar 
and reasonable. Both methods follow a straightforward calculation 
involving the physical volume of muds and cuttings carried to the 
surface as drilling proceeds through the hydrocarbon-bearing zone. An 
assumption is made concerning the porosity of the material and it is 
assumed that this porous volume is filled with gas. From this volume of 
gas, and a few other assumptions including the pressure of the gas in 
the muds and cuttings before the material is brought to the surface and 
the fraction of the gas that is composed of methane, an estimate of the 
methane release rate can be calculated. 
 
 
Shell’s estimate provided a conservatively high estimate of emissions 
based on actual Arctic data. Shell built conservatism in to its estimate 
by using the high end of possible values, rather than average or typical 
values. In other words, Shell used the high end of possible values. For 
example, in addition to assuming a higher average of 150 feet aggregate 
thickness for the hydrocarbon-bearing zone, Shell assumed a drill bit 
size larger than it intends to use in hydrocarbon-bearing zones. 
Assuming a larger diameter drill bit resulted in a greater volume of 
muds and cuttings being brought to the surface, and hence higher 
emissions than will occur in reality. 
 
 
 
 
 
Conoco-Phillips’ estimate is clearly much higher than any methane 
emissions they will actually release, and in that sense can be viewed as 
an “upper bound” on potential emissions. But for the reasons described, 
Shell is concerned that such an unreasonably high estimate overstates 
potential emissions from drilling mud degassing to the point that it 
could lead to misleading conclusions about the quantity of potential 
methane that may be released as a result of drilling mud degassing 
during Arctic OCS operations. 

 



 
 
 
 

Shell Exhibit 2 
 






