


















































1. SUMMARY 

This report presents the results of a comprehensive reservoir description and reservoir engineering 
study completed on Harken Energy Corporation's AnasaziISahgzie reservoir in the Paradox Basin 
in Utah. The study is part of a larger assessment program designed to determine the geologic and 
reservoir production performance characteristics of small shallow-shelf carbonate reservoirs in the 
Paradox Basin of Utah, Colorado and Arizona. The overall program is sponsored under the Class 
I1 Oil Program of the U. S. Department of Energy. 

The principal objectives of the study were to develop a detailed quantitative description of the 
subject reservoir and use this description coupled with composition simulation to predict the 
performance of the mound complex under three different reservoir recovery processes. The three 
processes included primary depletion, C 0 2  flooding and water flooding. 

The economic feasibility of implementing one or more recovery processes was also to be 
investigated. These objectives were successfully completed. The work required to accomplish the 
objectives and the final results are presented in this report. The scope of this work and a summary 
of results are reviewed below. 

The geometry, lithology, internal architecture and reservoir properties of the AnasaziISahgzie 
mound complex were developed from a variety of data sources. Data sources included seismic, well 
logs, core, outcrop data and well test results. This data and its interpretation were used to construct 
geostatistically based architectural representations of a number of different reservoir models or 
realizations and the associated properties of the facies contained in the architectural elements. The 
procedures used to generate the models and changes necessary for implementation in the reservoir 
simulation studies are provided. 

The reservoir production history is presented and the various stages of depletion are defined using 
production data, mechanistic and full field simulation studies. 

To supplement the fluid and rock property data available prior to this study, a comprehensive data 
acquisition program was defined and completed. Fluid compositions, carbon dioxide swelling tests, 
capillary pressures, relative permeabilities and rock compressibility measurements were completed 
and results discussed in the report. Fluid property data was used to calibrate an equation of state 
which was subsequently used to conduct C02 process mechanistic studies and compositional 
simulation studies to define C02 miscibility conditions. 

A complete review of existing well test data and new interpretations of this data were completed and 
reported. Interpretations provided new insight into fluid flow among the principal rock types and 
quantitative data to support reservoir characterization. 

Utilizing new reservoir property data, the calibrated equation of state and a number of different 
geostatistically based reservoir models, a compositional simulator was used to history match past 
reservoir performance. The reservoir properties that required modification to obtain a history match 
are reviewed and the final predicted performance is compared with historic data. 

Using the history matched simulator, continued primary depletion to the year 2012 was predicted. 
The ultimate recovery projected for primary depletion is 2.55 million STB of oil. This represents 
54% of the original oil in place (OOIP) in the mound complex and 22% of the OOIP of the reservoir 
system that was modelled. The simulator was used to predict performances of both COa floods and 
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