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Executive Summary
• An extensive review of Wyoming’s oil and gas fields has 

been performed.

• A refined look at which Wyoming fields could experience 
Enhanced Oil Recovery (EOR) success in a downturn 
economy was our was main endeavor.

• A specific approach of utilizing low cost operations in 
regards to secondary oil recovery for determination of 
ideal EOR candidates.



Project Overview

• Phase 1: Planning

• How we designed a project to filter out fields that don't apply  to 
enhanced oil recovery and rank the fields that do from a large 
Wyoming Database.

• Phase 2: Data Collection

• How we gathered all of our data and made it reliable.

• Phase 3: Data Analysis

• How we took our fields and ranked them based on potential enhanced oil 
recovery effectiveness. 

• Phase 4: Ranking

• How we considered reservoir characteristics & field history to 
rank the remaining fields.



Phase 1: Planning
• Our project was completed with the aid of a Work Flow and 

Gantt Chart, which sole purpose is to schedule out the 
project.

• The workflow detailed our initial design to complete the 
project. The workflow changed drastically as we 
progressed through the project becoming a little more 
experienced.

• The Gantt Chart helped guide us through the expected 
duration of certain steps in the project, but with limited 
experience, was usually inaccurate.

• Certain steps were a lot quicker than we thought, and 
other steps took much longer than expected. This will be 
indicated in the Gantt chart as well.



Project Phases



Project Phases



Gantt Chart



Phase 2: Data Collection 

• We were first given a data packet listing all the oil and gas 
fields in Wyoming.

• We noticed missing data for important parameters on a 
lot of fields and sometimes the data received was 
inconsistent after checking other sources.

• In order to come up with justifiable results, the data had 
to be reliable.



Phase 2: Data Collection

• By checking other sources (AAPG Datapages & WOGCC) 
and in an attempt to fill in missing data, the resulting data 
set was ready for screening. 

• Time constraints led to making considerations in relying 
on certain data parameters and eliminating fields that 
lacked such data. 



Phase 2: Data Collection
• Our group ascertained that CO2 Flooding would be the 

most efficient and economical for enhanced oil recovery 
in Wyoming.

• This allowed us to narrow our selected fields based on 
optimal CO2 flooding reservoir criteria.

• Proper justifications will be detailed later. 

• The assumption that CO2 flooding would be our 
enhanced oil recovery method was our first major 
decision of the project.



Why we chose CO2 Flooding

• Initially, we considered all EOR methods: Thermal, 
Enhanced Water flooding, and Gas Injection

• Originally targeted Water Alternating Gas (WAG) as the 
main EOR method

• No proper screening criteria existed for WAG, thus a new 
screening needed to be accomplished

• Changed to CO2



CO2 Justifications

• Wyoming fields contain light oil accumulations which 
correspond to more effective sweep efficiencies with CO2.

• However, the most important consideration is the fact steam 
injections, polymer floods, nitrogen injection, etc. 

• Most Wyoming reservoirs don't match the criteria for these 
methods.

• And mainly the other methods are more costly and the 
abundance of CO2 in Wyoming makes it an attractive 
injection fluid. 



CO2 Justifications

• Wyoming is abundant with productive sandstone reservoirs.  
Sandstone reservoirs see good responses from CO2 injection. 

• The CO2 pipeline traversing across Wyoming makes CO2 
transportation affordable to certain fields.  

• Success with CO2 injection in Wyoming is common.

• Wyoming generates a lot of CO2 through various resources, 
which makes it a ideal situation for those seeking the injection 
fluid.  



Phase 3: Data Analysis
Summary

• The excel database of Field numbers were screened for 
CO2 EOR suitability

• The fields that didn't fit into the CO2 criteria were 
immediately eliminated.

• The remaining fields were put into an algorithm which 
gave a direct score based on the applicability of a field to 
CO2 Injection.



Table 3—Summary of Screening Criteria for EOR methods ("EORI")



Preliminary Screening Criteria

Parameters Screening Criteria

Lithology Sandstone

Cumulative Oil Produced (bbls) >0

Average Depth Field (ft) 1800< ft <10000

Net Pay (ft) <32

Oil Viscosity (cP) <10

Oil API <50



Algorithm

• The algorithm was done in Mathematica

• We were able to use the algorithm to compute an index 
score detailing CO2 Potential Effectiveness. 

• We did this by altering the algorithm's criteria to CO2 
parameters and inputted our remaining field's 
parameters. 



Additional Screening Criteria

Table 3 – CO2 Flooding ("Taber")



Improved Algorithm

• We created an algorithm for each specific range of API 
values based off of the new lookup table

• Oil gravity API is the controlling parameter

• For instance, the Well Draw field from the Teapot 
reservoir possesses a 43 API value

• This Field was screened with the >40 API CO2 Algorithm



Inputting Values into the Algorithm



Utilized CO2 algorithm for remaining fields

0.803803



Distribution Curve of CO2 Index Scores

• The top 35% obtained from the Distribution Curve 
analysis corresponded to index scores greater than .7

• .7 Index score seems like an appropriate cut-off for final 
ranking

• Fields with CO2 index scores less than .7 were eliminated 
from final ranking contention

• This elimination process reduced the number of Fields 
down to a manageable number 



Distribution Curve of CO2 Index Scores



Distribution Curve of CO2 Index Scores



Phase 4: Ranking Summary

• EOR Quality:

• With the index score we were able to rank the fields 
based on viability to CO2 flooding.

• Reservoir/Field Quality:

• Other considerations were utilized as well to ensure accurate 
results.

• Production Histories

• Proximity to CO2 Pipeline

• Well Spacing



Top Five Fields



CO2 Pipeline in Wyoming

Figure 1—CO2 Pipeline in Wyoming (EORI)



Flat Top – Teapot Reservoir

• CO2 Injection Index Score: 0.803 

• Proximity to CO2 pipeline: 74 Miles 

• Current EOR method: H2O Injection

• Current EORI CO2 Flood target:Yes

• Well spacing: 320 acres per well, 19 producing wells, 44 
abandoned producers, 13 Dry holes

• Well spacing is poor for potential injection scenario



Flat Top - Teapot Reservoir

Figure 2—Flat Top—Teapot Reservoir (EORI)



Flat Top - Teapot Reservoir 



Figure 2—Flat Top Field Map (AAPG)



Well Draw – Teapot Reservoir

• CO2 Injection Index Score: 0.804 

• Proximity to CO2 pipeline: 70 Miles 

• Current EOR method: H2O Injection 

• Current EORI CO2 Flood target:Yes 

• Well spacing: 160 acres per well, 479 producing wells, 23 
abandoned, 56 dry holes, 23 shut-in wells

• Well spacing is moderate for potential injection scenario



Well Draw – Teapot Reservoir

Figure 4: Well Draw—Teapot Reservoir (EORI)



Well Draw - Teapot Reservoir



Figure 5: Well Draw Field Map (AAPG)



Big Hand – Dakota Reservoir

• CO2 Injection Index Score: 0.766 

• Proximity to CO2 pipeline: 29 Miles 

• Past EOR method: H2O Injection

• Current EORI CO2 Flood target:Yes 

• Well spacing: 160 acres per well, 11 producing wells, 4 
injection wells, 32 abandoned wells

• Well spacing is moderate for potential injection scenario



Big Hand – Dakota Reservoir

Figure 6: Big Hand—Dakota Reservoir (EORI)



Big Hand - Dakota Reservoir



Figure 7: Big Hand Field Map (AAPG)



Barber Creek - Ferguson Reservoir

• CO2 Injection Index Score: 0.757

• Proximity to CO2 pipeline: 7.18 Miles

• Past EOR method: H2O Injection

• Current EORI CO2 Flood target: Yes

• Well spacing: 80 acres Spacing, 42 Producing Wells, 10 
abandoned producers, 24 dry holes

• Well spacing is very good for potential injection 
scenario



Barber Creek–Ferguson Reservoir

Figure 8: Barber Creek—Ferguson Reservoir (EORI)



Barber Creek - Ferguson Reservoir



Figure 9: Barber Creek Field Map (AAPG)



Salt Creek East – Lakota Reservoir

• CO2 Injection Index Score: 0.788

• Proximity to CO2 pipeline: 5 Miles 

• Past EOR method: H2O injection 

• Current CO2 Flood target: Yes

• Well spacing: 44 acres per well, 17 producing wells, 1 
injection well, 9 abandoned wells 

• Well spacing is very good for potential injection scenerio



Salt Creek East - Lakota Reservoir

Figure 10: Salt Creek East (EORI)



Salt Creek East-Lakota Reservoir



Figure 11: Salt Creek Field Map (AAPG)



Anadarko in Salt Creek

• In 2003 Anadarko purchased acreage in the Salt Creek Field from Howell 
Petroleum. 

• By obtaining a 3-D seismic data set, analyzing flow patterns, and utilizing 
CO2 injection, they had the field producing at rates of 7000 BOPD. Anadarko 
also built a pipeline leading to the field shown below. 

• With Salt Creek obtaining an index score value of .788 we feel confident in 
our results. 

• Through the use of modern technology on a century old field, Anadarko has 
seen success in the Salt Creek Field. 



Conclusions

• We took an enormous data set and were able to filter it 
down to the optimal fields pertaining to an enhanced oil 
recovery process.

• This was achieved by relying on technical skills developed 
through the University, and by becoming an effective 
team.

• We're proud of the results we have obtained and have 
presented to you.
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