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Ethanol and Retail Stations Compatibility
In the U.S., retail station equipment are compatible with E10 
and, depending on the equipment, may even be with higher 
levels of ethanol up to E100

• Equipment has been compatible with ethanol since the 1980’s
• Depending on the standard, UL* allows listing for

• E10 (all equipment)
• E25 (dispensers, hanging hardware)
• E85 (most equipment)
• E100 (tanks and pipes)

*Underwriters Laboratories, the primary third-party safety certification laboratory servicing the refueling
equipment industry globally



U.S. E10 Infrastructure Experience
• Some infrastructure designed for use with E0 were already adequate 

for E10
• In study of historical UST failures, there were no negative impacts / 

widespread issues reported during multi-year nationwide deployment 
of E10

• No link to one common source of leaks
• Majority of documented issues point to factors independent of ethanol, eg.

• Equipment installation and/or retrofit
• Fuel transportation
• Water intrusion
• Human error

*Source: UST Compatibility with Ethanol and Associated Leak Research (RFA, 2017-18) 



U.S. E15 Infrastructure Shared Learning
Recent infrastructure compatibility evaluations for E15 can 
provide guidance on how to evaluate other countries’ 
infrastructure compatibility for up to E15
• E15-compatible metals, elastomers and sealants have been 

identified
• Compatibility checklists for terminal and retail station equipment 

have been developed for comparison against material of 
construction, manufacturer statements, standards and codes 
(eg, UL)



Implications of U.S. E10 and E15 
Experience for Mozambique
• Infrastructure ethanol compatibility assessments for 

Mozambique can be guided by E15 shared learnings 
• Materials compatibility have been determined for most materials
• Equipment compatibility checklists have already been developed

• Infrastructure assessment can be commissioned to an 
engineering company (preferably local)

• USGC can provide technical support in developing the study scope, 
monitoring progress and evaluating the results



Guidelines for Effective Transition
• GENERAL: Ensure compatibility and entire distribution system 

is dry or free from water
• Transition from “no ethanol” to “with ethanol” (no matter what the level)
• Avoid phase separation

• DETAILED: Checklists for terminals and retail stations (from 
U.S. experience)

• Equipment checklists (what to check for compatibility)
• Conversion checklists (procedures when transitioning)

• From E0 to E10
• From E10 to E15
• Installing E85 capability



Compatibility Check vs. Material

Source:E15 Retailer Handbook, RFA (2013), p. 17



Compatibility Check 
vs. Manufacturer
Available for:
• Tanks
• Pipes and associated UST
• Dispenser, hanging hardware, 

shear valve, and submersible 
turbine pump

Source: Handbook for Handling, Storing, and Dispensing E85 and 
Other Ethanol-Gasoline Blends, DOE (2016), Appendices A-C



Compatibility Check 
vs. Standards / Codes
• The incorporation in safety 

standards (ie, Underwriters 
Laboratory) of blends greater 
than E10 have led to many 
refueling equipment products 
being compatible with E15

Source: Handbook for Handling, Storing, and Dispensing E85 and 
Other Ethanol-Gasoline Blends, DOE (2016), Appendix F



Retail Station Equipment



Sample Equipment Checklists

Source:E15 Retailer Handbook, RFA (2018), pp 19-21

Due to the differences among systems and installation techniques, there may be system components which are not on the list.



Sample Conversion Checklist – E0 to E15 Retail

Source:
Fuel Ethanol Industry Guidelines, 
Specifications and Procedures 
(RFA, Jul 2018), see pp 47-48



Other Product Quality Good Practices

• Use segregated systems
• If not possible, implement procedures to minimize cross-contamination

• for transportation, implement inspections / cleaning prior to loading 

• Service should not routinely change
• Do not deviate from SOP (standard operating procedure)

• Adequately train operations
• Blending procedures at the loading rack
• Loading/unloading procedures during transportation

In the US, shared learning and good practices are promoted by government agencies and 
ethanol industry groups through publications (guidelines, handbooks) and 

workshops/conferences. 

MOST IMPORTANT TO KEEP A “DRY” SYSTEM ACROSS THE SUPPLY CHAIN



References for Operational Guidelines 
for Ethanol Blends
• Fuel Ethanol Industry Guidelines, Specifications and Procedures 

(RFA, Jul 2018)
• Handbook for Handling, Storing and Dispensing E85 and Other 

Gasoline-Ethanol Blends (DOE, Feb 2016)
• E15 Retailer Handbook (RFA, 2015) – E15 Gasoline Blends Industry 

Guidelines, Specifications and Procedures, Retail Operations

These resources can provide templates for operations manuals 
for those contemplating ethanol blending


