
Enhanced Oil Recovery Via 
Biosurfactant Squeeze Applications



CONFIDENTIALITY STATEMENT 

2

All written and oral information disclosed by CREEDENCE (applies to all 
Creedence owned companies and/or subsidiaries) constitutes Confidential 

and Proprietary Information. All data and information relating to the business 
and management of Creedence includes, but is not limited to, the following: 

business operations, customer data, intellectual property, technical and 
engineering solutions, products and services, pricing and formulations, 

vendor information, financial data, marketing and development information, 
vendors, computer databases, and employee information. The obligations of 

this confidentiality statement are put into place to ensure and protect 
company information imposed in this document. The recipient of this 

document may not use the information for any purpose that may be directly 
or indirectly detrimental to Creedence or any associated affiliates or 

subsidiaries. 



3

Project Summary
Goal and Activity
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In 2021, Creedence Energy Services, along 
with technology partner Locus Bio-Energy, was 
awarded OGRC with a project goal to 
appreciably increase oil production over the 
expected decline curve of oil wells.

Enhanced oil recovery was expected to be 
achieved by:

• Reduced Interfacial Tensions (IFT) of 
produced fluids (increased oil mobility)

• Reduced Surface Tension (ST) of produced 
fluids (decreased lifting force required)

• Altered wettability of the formation 
mineralogy (more oil released from rock)



4

Biosurfactant Blend Development
Product Vetting and Validation
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The biosurfactant is produced from the fermentation of canola oils and 
sugar. 

Different fractions can be isolated and blended to achieve specific 
desired outcomes. 

Biosurfactants can be coupled with additives and co-solvents for 
application specific requirements.
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Individual Well Analysis
KPIs and Metrics
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Trial well applications were evaluated 
by the following metrics:

• Daily fluid production vs forecasted 
production

• IFT of produced oil in deionized 
water

• Specific gravity of produced fluids

• Surface tension of produced water

• Oil analysis and composition pre and 
post application
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Application Summary
Bakken Wells
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Cumulative Incremental Oil 
Production
14,004 bbl
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Successful Application
Well Response and Correlating KPIs
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Successful Wells
 Pill has able to be delivered/pumped into 

currently producing zones or across the lateral
 No wellbore intrusions
 Able to maintain rate without pressure increases
 Biosurfactant depletes as expected according to 

IFT
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Unsuccessful Applications
Well Response and Correlating KPIs
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Unsuccessful Wells
 Pill was diverted into small number of zones
 Intrusion(s) prevented applications across lateral into 

highest producing zones
 Chemical did not reach zone of maximum 

production
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Lessons Learned
Conclusions
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• Lab Testing, Combined Well Response, and Sample Analysis tell us that we 
have successfully developed a powerful piece of the EOR puzzle in the 
Williston Basin

• And this piece fits in a lot of areas in the overall EOR picture

Biosurfactant Chemical Uplift Activity Works When Chemistry Is 
Geomechanically Delivered

• Geomechanical delivery remains biggest challenge to fully realize uplift 
benefit

• In addition to traditional methods of uplift (IFT, ST, and wettability) 
biosurfactant has shown unique ability to mobilize heavier oil and affect FeS



10

Continuing Work 
Geomechanical Delivery
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• Trial applications made possible through this study tell us this chemistry works 
for enhanced oil recovery when it is properly delivered.

• Delivery is key

• More advanced completions (post ~2012) require a more advanced delivery 
mechanism than simple, low-volume bullhead squeeze. These wells need:

• Drastically higher amounts of water
• Isolation tools
• Diversion techniques

• To ensure delivery to the highest pressure, most productive zones of a well
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Far-Field Displacement
Permian Frac Trial
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FORMATION C-STIM 1010C Premium Surfactant A Premium Surfactant B
Jo Mill Permian Well E152 Permian Well G171 Permian Well H162
Lower Spraberry Permian Well E153 Permian Well F263 Permian Well H183
Middle Spraberry Permian Well E151 Permian Well F161 Permian Well H181
Wolfcamp A Permian Well E254 Permian Well G272 Permian Well H284
Wolfcamp B Lower Permian Well E55 Permian Well F162 Permian Well H285
Production Data - First Three Month Cumulatives (in 
thousands)
FORMATION GAS OIL WTR GAS OIL WTR GAS OIL WTR
Jo Mill 89 78 72 84 94 63 83 106 128
Lower Spraberry 99 72 81 51 63 78 41 45 61
Middle Spraberry 78 115 182 59 56 109 64 76 207
Wolfcamp A 90 86 133 44 61 31 103 88 79
Wolfcamp B Lower 85 89 231 54 66 121 44 59 116

TOTALS 441 440 699 292 340 402 335 374 591

C-STIM 1010C Premium Surfactant A Premium Surfactant B
FORMATION GAS OIL WTR GAS OIL WTR GAS OIL WTR
Jo Mill 89 78 72 -6% 17% -14% -7% 26% 44%
Lower Spraberry 99 72 81 -94% -14% -4% -141% -60% -33%
Middle Spraberry 78 115 182 -32% -105% -67% -22% -51% 12%
Wolfcamp A 90 86 133 -105% -41% -329% 13% 2% -68%
Wolfcamp B Lower 85 89 231 -57% -35% -91% -93% -51% -99%

% Difference from C-STIM 1010C -34% -23% -42% -24% -15% -15%
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Continuing Work
Acid Stimulations Boosted with Biosurfactants
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• >120 Acid Stimulations boosted by 
biosurfactant additives

• In addition to traditional acid stimulation 
remediation, this proprietary blend:

• Increases oil mobility
• Increases paraffin mobilization
• Uniquely attacks less than acid soluble 

iron sulfide scales

• Is less sensitive to delivery challenges of 
standalone biosurfactant squeeze
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Conclusion & Summary
EOR via Biosurfactant Application
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• The OGRC’s grant to trial our biosurfactant 
chemistry drastically accelerated 
development of this technology

• The OGRC and NDIC has Creedence’s 
gratitude

• With the grant, we were able to 
successfully develop an important piece of 
the puzzle to advancing Williston Basin 
EOR

• We are pushing ahead with more 
applications and techniques to continue 
EOR development thanks to the baseline 
data developed in this study.


