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Types of BioFuels 



Tier 3 Gasoline (ULSG) 

• EPA requirement beginning in 2017 

• Gasoline meets 10 ppm sulfur (average) 

• Tracked at refinery (credits, averaging, banking) 

• Goal: Reduce sulfur & NOx emissions 



EPA Requirements 

• Must verify compatibility for >E10 and >B20 fuels.   

 

 



UST System Components 

ORNL/TM-2013/243 



US DOE – Ethanol Handbook 

• Certain materials commonly used with 

gasoline may be incompatible with mid-

and high-level alcohol blends. 

• Ethanol blends may impact metallic and 

elastomer materials in fueling systems. 

• E85 acts like a cleaning agent and will 

initially mobilize sludge in storage tanks. 

E85 can also cause corrosion of some 

soft metals… 

• Blends below E25 do not cause corrosion 

of metals (unless accompanied by a 

separate aqueous phase). 

• Can combine with water and form “phase-

separation” with high alcohol content that 

sinks to bottom of tank. 

• https://www.afdc.energy.gov/uploads/publication/ethanol_handbook.pdf 



US DOE – BioDiesel Guide 

• May cause cleaning of tank and 

temporary increased filter 

changes (>B20) 

• B100 gels at higher temperature 

so may need heaters. 

• B100 is not compatible with 

some hoses and gaskets. 

• B100 is not compatible with 

some metals and plastics. 

 

• https://www.afdc.energy.gov/uploads/publication/biodiesel_handling_use_guide.pdf 

ASTM D975, allows for up to  

5 vol% biodiesel to be blended 

into compliant diesel fuels. 



US DOE – BioDiesel Guide 

• Checklist for B20 Installation 

• Notify AHJ 

• Verify equipment compatibility 

• Proper labels (dispenser & fill) 

• Clean tank of all water and 

sediment 

• Ensure all fittings are tight 

• Conduct precision test after 7 

days 

• Maintenance: Check for 

water regularly 



BioDiesel Board – Materials Compatibility 

• B100 may degrade some hoses, 

gaskets, elastomers, glues, and 

plastics with prolonged exposure. 

• Rubber/nitrile & Tygon vulnerable 

• Teflon, Viton, and Nylon have very 

little reaction 

• Most tanks materials o.k. 

• Brass, bronze, copper, lead, tin, 

and zinc may have problems 

• B20 has smaller effects 

• Many compatibility studies done 

 

• http://biodiesel.org/docs/ffs-performace_usage/materials-compatibility.pdf?sfvrsn=4 

 



Analysis of UST Leak Potential with E15 

• Steel: If precautions are undertaken to keep water out 

of tanks, and stress corrosion cracking is not a factor, 

then the corrosion potential is minimized and E15 

offers no added risk to metal corrosion than E10. 

• Fiberglass:  The pre-1990 resin was severely damaged 

from exposure to CE25a, along with one of the post-

1990 resins. The remaining post-1990 resin and the 

advanced resin type both remained intact after 

exposure to CE25a. 

• The technology and materials used in the manufacture 

of FRP tanks also applies to underground FRP piping 

systems as well. Therefore the compatibility of FRP 

piping systems should be the same or similar to FRP 

underground storage tanks. 

• In general, the materials used in existing UST 

infrastructures would not be expected to exhibit 

compatibility concerns when moving from E10 to E15. 

 

https://info.ornl.gov/sites/publications/files/Pub36356.pdf 



Isobutanol Compatibility Study 

• Elastomer Results: Some level of swelling (or 

volume expansion) upon exposure to fuels is 

expected for elastomeric materials, and this swelling 

serves to provide a tight seal to prevent leakage. 

• Plastic Results: The plastics that exhibited the 

lowest volume swelling (and smallest change in 

hardness) in the test fuels were the permeation 

barrier materials: PPS, PET, PVDF, and PTFE 

• Plastic Results: Four fiberglass resins were tested 

and all were found to be sensitive to alcohol blends.  

• Metal Results: Very little corrosion was noted for the 

metallic specimens exposed to any of the test fuels. 

https://info.ornl.gov/sites/publications/files/Pub44488.pdf 

Miscibility with 

water is limited. 



ASTSWMO Compatibility For UST Systems 

2016 version no 

longer mentions 

concern about 

fiberglass UST’s. 



ASTSWMO – Aging Tanks 

• http://astswmo.org/files/policies/Tanks/2015-10-

ASTSWMOAgingTanks%20Report-Final.pdf 



ASTSWMO – Corrosion Observations 

• http://astswmo.org/astswmo-corrosion-observations-tool/ 



So What Could Possibly Go Wrong? 



Possible Issues 

• Corrosion of Metallic Components 
• Often when water intrusion and/or microbial growth present 

• Tank Fittings 

• Overfill Equipment 

• Leak Detection Equipment 

• Dispenser meters, filters, fittings, etc. 

• Tanks & Piping? 

• Biodiesel may exacerbate issues? 

• Degradation of Plastics and Elastomers  
• Often dependent on age and rating of equipment 

• Gaskets, O-rings, sealants, etc. 

• Some “soft” metals 

• Tanks & Piping? 

• Accelerated Corrosion in Sumps (Ethanol) 

• Future Fuels - ??? 

 



Failed Overfill Protection - ULSD 

Heavily corroded.  Broken spring.  Stuck float. 



Failed Overfill Protection - ULSD 

Heavily corroded.  

Broken spring. 

Stuck float.   



Failed Overfill Protection in ULSD  

Regular 

gasoline 

tank at 

same site  

Corroded 

ball float in 

tank with 

ULSD 



Overfill Protection: Diesel vs E10 

Corrosion more likely in Diesel tanks. 



E10 Gasoline 

• Blisters and flaking. 

• Minimal corrosion on ball float. 

Diesel (ULSD) 

• Smooth/glossy fiberglass. 

• Heavy corrosion on ball float. 

Same Site, Different Reactions 



Filters and Housings 



Dispenser Meters 



STP’s 



STP Parts – Functional Elements 



Line Leak Detection 



ATG’s 



Tank Fittings & Risers 



ULSD Corrosion 



STP in ULSD - Corrosion 

Top 

Section 

Bottom 

Section & 

Motor 



Line Leak - BioDiesel  

• DWF Pipe – 

Dripping from 

secondary 

piping 

 



Widespread Blisters in FRP (E10)  



Corrosion in Steel Tank (ULSD) 



FRP Blistering & Flaking (E10) 



Jacketed Steel Tank – Red Dye Diesel 

Technician poured a small amount of water into 

interstitial monitoring pipe for troubleshooting purposes. 



DWF – Leak into Interstitial 

Technician poured water into interstitial 

space to confirm crack in tank wall. 



DW Steel – Leaking Interstitial - ULSD 



Blistering in Fiberglass Tank (E10) 



Steel Tank – Diesel 

Sludge but no water observed. 



Deflection/Wrinkles/Ingress in FRP Tank 

Premium(E10) Tank 



Interstitial Leak – Diesel DW Steel 



Steel Tank.  “Slime” on STP.  E85 



Corrosion in ULSD Steel Tank 



Blistering and Flaking (E10) 



Corrosion in E10 Steel Tank 



Leak in SW Fiberglass Tank 



Corrosion in Steel Tank 



Failed Tank Lining (E10) 



Crack - DW Fiberglass Tank 



Sludge and Slime 

Maybe growing a new fuel source in the tank? 



Sludge and Debris 



Tank Cleaning – FRP Tank with ULSD 



Water Ingress – SW Fiberglass Tank 



Water Ingress – Steel Tank 



Fuel Delivery into Empty Tank 



New DW FRP Tanks 

Corrosion on STP Shaft from “Dirty” Ballast Water 



Recommended Actions 

• Inspect for signs of degradation 

• Risers, filters, caps, gaskets, overfill equipment 

• Internal inspections for “at risk” equipment 

• Keep water and microbes out of tanks 

• Check caps/gaskets and spill bucket drains. 

• Stick for water.  ATG may not detect all water.   

• Checks or sweep along tank bottom. 

• Remove water and clean tanks if needed. 

• Treat with biocide as needed. 

• Ensure compatibility 

• Tanks, piping, pumps, sumps, dispensers, 

hanging hardware, gaskets, filters, thread 

sealant, spill, overfill &leak detection systems. 

• Get accurate age equipment 

• Check resources or approval letters  

• Make proper notifications when changing to >E10 

or >B20 



RP900: Recommended Practices for the 

Inspection and Maintenance of UST Systems 

PEI RP900 Inspections 



Water Management in Storage Systems 

• Water Management more important than before 

• Gasoline is now ethanol-blended (E10, E15?) 

• Diesel is now ULSD and likely has some biodiesel 

• Water can enter UST’s in a number of ways 

• Holes/cracks/fittings/caps/gaskets 

• Delivered with load of fuel 

• Ballast water 

• Condensation 

• Water Detection is challenging 

• ATG’s might not be good enough 

• Water Removal is challenging 

• Might need to search along entire tank bottom  

 



Water in UST’s Storing E10 Gasoline 

• Water Issues with E10 Gasoline 

• Can normally absorb about 0.5% 

• Can cause “Phase Separation” in greater amounts 

• Indications of water in E10 Gasoline 

• Water finding paste on gauge stick 

• ATG probe indicates water or density increase 

• Water block filters clogged 

• Hazy/cloudy fuel 

• Stalled vehicles or equipment failures 

• Strategies 

• Prevent water entry 

• Detect water (filters, stick with paste, upgrade ATG) 

 



Water in UST’s Storing Diesel Fuel 

• Water Issues with Diesel 

• Can cause increased microbial growth 

• Can cause corrosion of UST components 

• Indications of water Diesel 

• Water finding paste on gauge stick 

• ATG probe indicates water or density increase 

• Water block filters clogged 

• Hazy/cloudy fuel 

• Corrosion or failure of metallic components 

• Strategies 

• Prevent water entry 

• Detect water (filters, stick with paste, upgrade ATG) 

• Manage Water Bottoms (sample & test) 

• Use Biocide and Have Tanks Cleaned (if microbial growth) 

 



Sticking Tanks For Water 

• Must use Water Finding Paste compatible with ethanol fuels. 

• Follow directions carefully.  Time in tank and color change vary. 



How to Sample Fuel 

• Bacon Bomb Sampler 

 

 

 

 

 

• Vacuum Jar Sampler 



Where to Take Samples 

• Search for a “representative” sample 

• Fill Pipe – worst location to check – usually clean 

• ATG probe – better 

• STP – best – if accessible 

• Drag vacuum jar sampler tubing along bottom of tank 



Water in Bottom of ULSD Tank 

Even small 

puddles across 

bottom of tank can 

host microbes. 



Water in Bottom of ULSD 



Steel Tank with ULSD & NO water 

No Water  

------- 

No Problems 



Upgraded ATG Probes & Float Kits 

• Many manufacturers offer probes to provide better 

detection of water than standard probe. 

• Options for “Phase Separation” or “Density” 



Other Strategies (not in RP900) 

• Internal Inspections 

• Options: 

• Manned Entry 

• Removal and inspection of components (STP, Ball 

Floats, Filters, etc.) 

• Remote Video Inspection  

(That’s pretty much what the first part of 

this presentation was all about!) 



Other Strategies (not in RP900) 

• Nitrogen Blanketing 

System 

• Eliminates moisture and oxygen 

• Commonly used in bulk storage 

• Vaporless Manufacturing markets 

product for UST’s and other tanks 

systems up to 50K gals. 

 



Other Strategies (not in RP900) 

• Tank Vent Desiccant System  

• Eliminates Moisture from ullage space 

• Donaldson Company (and others) 

 

 



CRC – Preventive Maintenance Guide 



CRC Preventive Maintenance Guide 



RFA – Compatibility Research 

• https://ethanolrfa.org/wp-content/uploads/2017/11/RFA-

UST-TALKING-POINTS-11.2017.pdf 

 



EPA – Compatibility With BioFuels 

• https://www.epa.go

v/ust/ust-system-

compatibility-

biofuels 

 



UL Certification Website 

• http://database.ul.com/cgi-

bin/XYV/template/LISEXT/1FRAME/index.htm 

 



PEI – Compatibility Letters 

• https://www.pei.org/ust-component-compatibility-library 

 



Prior NTC Presentations (2015) 

Compatible? Can You Prove It?  



Summary of Tips for Maintaining Tanks 

1. Store products that are compatible with materials. 

2. Maintain and monitor leak detection and C.P. systems. 

3. Inspect and verify overfill and spill prevention. 

4. Cycle product through tank regularly (or keep tanks full). 

5. Keep out water, sediment, debris, sludge, microbes. 

6. “Enhanced” water monitoring.   

7. Check equipment for signs of corrosion or degradation. 

8. Internal inspections for “at-risk” tanks or planning purposes. 

9. Use tank cleaning and biocides if/when necessary. 

10.Consider other options for extreme cases. 

11.Make proper confirmation of compatibility and notification if 

switching to >E10 or >B20 blends. 

 



Any Questions? 
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