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Anadarko E&P Company LP, a wholly owned subsidiary of Anadarko Petroleum 
Corporation, is in the process of developing an Enhanced Oil Recovery (EOR) project at 
its Monell field in Sweetwater County, Wyoming.  This project will involve the injection 
of carbon dioxide (CO2) into the oil field to increase the production of oil.  The EOR 
process represents a form of geologic CO2 storage (i.e., sequestration), since any CO2 that 
is produced with the oil will be re-injected into the field.  The CO2 that will be used for 
injection comes from a source that would otherwise vent it; therefore, implementation of 
the Monell EOR project serves as a means of reducing atmospheric CO2 emissions, 
provided the injected CO2 is maintained in the field after oil production has ended.  

Anadarko Petroleum Corporation retained the Battelle Memorial Institute to develop a 
protocol that describes the process for determining the CO2 emission reductions that will 
result from the implementation of the Monell EOR project. Consistent with the normal 
accounting practice for project-based greenhouse gas (GHG) emission reductions, this 
protocol describes the methodology for determining the difference (i.e., emission 
reductions) between the level of emissions that will occur with the project in place and 
the emissions that would have resulted in the absence of the project1.  More specifically, 
it describes:  

 

Establishment of the emissions baseline 

 

Methods for quantifying emissions and emission reductions 

 

Emission reduction reporting 

 

Quality Assurance and Quality Control measures  

This protocol is intended to provide guidance on quantifying emission reductions for the 
Monell EOR project.  It was not developed to address the specific requirements of any 
particular emissions trading program.  Instead it draws upon emission reduction 
quantification guidance provided by a range of programs, including those of Clean Air 
Canada (CACI, 2002) and the United Nations Framework Convention on Climate 
Change (UNFCCC, 2002).  Discussion of the Monell EOR project beyond the 
quantification of emission reductions are contained in other materials being prepared by 
Anadarko Petroleum Corporation.  

                                                          

 

1 See, for example, The Greenhouse Gas Protocol: Project Quantification Standard, Road Test Draft 
(WRI/WBCSD, 2003) or the Clean Development Mechanism Project Design Document (UNFCCC, 2002) 
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Anadarko E&P Company LP operates the Monell field in Sweetwater County, Wyoming 
outside of the city of Rock Springs.  In recent years, water flooding has been used in the 
field to improve production, although at present there are few operating wells.  As of 
December 2002, there were eight active production wells operating in the field six oil 
wells and two gas wells and 9 injections wells eight for water and one for CO2.  The 
CO2 injection well was used as part of a pilot study for the EOR project.  Phase 1 of the 
Monell CO2 flood, as described in the 2003 Plan of Development, will consist of 27 
injections wells (water alternating with gas),  38 production wells, and two horizontal 
water injection wells to isolate the CO2.  Phases 1-3 of the Monell EOR project are 
illustrated in Figure 1.  The planned EOR project will significantly increase oil 
production from current levels.  

Carbon dioxide for the project comes from a gas processing plant at the Shute Creek field 
near Labarge, Wyoming.  This CO2 would otherwise vented to the atmosphere as a waste 
product after it is separated from natural gas at the plant.  With the implementation of the 
Monell EOR project, additional CO2 is compressed and transported via pipeline as a 
super-critical fluid to the Monell field.  (A pipeline spur approximately 33 miles long has 
been laid from an existing valve terminal on the distribution pipeline to the field.)  At 
Labarge, the CO2 is introduced into the pipeline at a sufficiently high pressure that no 
booster compression of the CO2 will be needed prior to its injection at the Monell field.  

The CO2 stream received at the Monell field is merged with the recycled gas and its 
pressure boosted to 2500 psig (pounds per square inch gauge) prior to injection.  Since 
injected CO2 is miscible with oil, much of it returns to the surface though the production 
wells.  As shown in Figure 2, the process flow diagram for the injection system, after the 
gas produced with the oil is separated, it may enter an existing gas gathering system, or it 
may be re-compressed and re-injected in the field.  The CO2 content of the gas 
determines whether it is gathered for sales or re-injected.  During the initial operations of 
the field, the CO2 content of the gas (when mixed with gas from the non-EOR wells) is 
low enough that the gas can be sold.  Once the CO2 content of the gas increases to a point 
that it can no longer be sold without removal of the CO2, the entire gas stream will be re-
injected.  

In the EOR process used at the Monell field, the injection of CO2 and recycled gas will be 
alternated with the injection of water (referred to as the water alternating gas, or WAG, 
process).  Significant quantities of water, as well as gas, are produced with the oil.  Like 
the gas, this water is separated and re-injected.    

The EOR process includes vapor recovery units (VRUs) to control atmospheric 
emissions.  These units will capture gaseous emissions from heater-treaters used to treat 
the produced oil as well as from the oil and water storage tanks and glycol dehydrators.  
The captured gas will be compressed and added to the gas stream for either sales or re-
injection.  Therefore, under normal operating conditions, there will be no intentional  
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