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Types of BioFuels
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r 3 Gasoline (ULSG)

A EPA requirement beginning in 2017

A Gasoline meets 10 ppm sulfur (average)

A Tracked at refinery (credits, averaging, banking)
A Goal: Reduce sulfur & NOx emissions

Strengthening stanoaros

1‘4,4( PRO‘&«“’ FOR SMOG-FORMING VOLATILE ORGANIC
COMPOUNDS AND NITROGEN OXIDES BY
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REDUCING AIR POLLUTION 80% = S

FROM PASSENGER CARS & TRUCKS et

TIER 3 VEHICLE & FUEL STANDARDS
WILL PROVIDE SUBSTANTIAL
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A Must verify compatibility for >E10 and >B20 fuels.

Significant Changes To Requirements, Implementation,!

Additional Information About The

Area 1988 Requirement And Citation And Preamble Location Change
= EPA adds a requirement that owners and operators notify
Owners and operators must use UST the implementing agency at least 30 days prior to
systems made of or lined with switching to a regulated substance containing greater
materials that are compatible with than 10 percent ethanol, greater than 20 percent
the substance stored in the UST biodiesel, or any other regulated substance the
system. Tvyo codes of practice are nnplen.lentmg agency identifies and meet one of the The 1988 UST regulation required UST
referenced in a note. following: RS 1o b sible with G
o Demonstrate compatibility through a listing by a sy: t:: 0 te ggp:h e This ]el
[§ 280.32] nationally recognized independent testing laboratory 3‘;; noiz;e‘;‘tha;“buf'r‘;ther hef]ps‘mge
:;It)lrl(r:,:gl Squiment or tomponeutaNastyres owners demonstrate their UST system is
o or Use another method determined by the s AlbiE-ith.e hes be.f M0
. ; : storing them. As newer fuels with
implementing agency to be no less protective of different chemical properties enter the
Compatibility human health and the environment than the prop

compatibility demonstration methods listed above
EPA adds a requirement to maintain records to
demonstrate compliance with 280.32 for as long as the
UST system is storing regulated substances containing
greater than 10 percent ethanol, greater than 20 percent
biodiesel, or any other regulated substance the
implementing agency identifies.
EPA removes references to one code of practice.
EPA revises definitions of motor fuel and regulated
substance.

Implementation: immediately

[Section 1V.D.4]

market place, it is even more important
for owners and operators to clearly
understand how to demonstrate that their
UST systems are compatible with these
fuels before storing them to ensure there
are no releases to the environment due to
stored fuels being incompatible with
UST systems.

TANKNOLOGY

YEARS



UST System Components

Fuel Dispenser
Ty «—— Flowlimiter (Al, steel)
Tanker Truck Pump Line Breakaway valve (nylon, HDPE,
fluorocarbon, NBR, fluorosilicone)
Flexible connector
Adapter (SS, fluorocarbon, NBR)
(Bronze, Al, polyurethane, Nozzle (nylon, Al, fluorocarbon,
nylon, SS, NBR) Silicone rubber, NBR, fluorosilicone,
/ HDPE)
Spill container ,E,mergencyIShear Va:v: ”
¢ i otector , steel, 3 fluoro on
(Al, fluorosilicone, nylon) R e A o PrTFE, po'(y:::tha:) rass, Swivel (SS, fluorocarbon, NBR)
e (polvropyiene, 55, ) Hose (451
q | i Pump (steel, aluminum)
Jack Screw = 1
(see adapter) if \
/ Piping (11//on, PVDF, PPS, Vapor Line Shear Valve
/ 15! VAPOR \' yester resins) (tron, fluorocarbon,
Overfill protection Eikrackr s polyurethane)
valve (see adapter) B ¥
: polyurethane, Zn alloy)
T— ™~ Ball float vent valve (steel, SS)
LQuid L
Underground Tank walls (Steel, thermosetting
\Fuel Storage Tank  tank sottom Protector (a1, s5) /) plastic resing)

ORNL/TM-2013/243




US DOE T Ethanol Handbook

\

=

A Certain materials commonly used with
gasoline may be incompatible with mid-
and high-level alcohol blends.

A Ethanol blends may impact metallic and
elastomer materials in fueling systems.

A E85 acts like a cleaning agent and will
Initially mobilize sludge in storage tanks.
E85 can also cause corrosion of some
soft metal sé

A Blends below E25 do not cause corrosion
of metals (unless accompanied by a
separate agueous phase).

A Can combine with
separationo with
sinks to bottom of tank.

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

5. DEPARTMENT OF Energy Efficiency &
ENERGY | fortne onor

Handbook for Handling, Storing,
and Dispensing E85 and Other
Ethanol-Gasoline Blends

DOE/GO-102016-4854
February 2016

wat e
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US DOE T BioDiesel Guide

8. DEPARTMENY OF

Energy Efficiency &
ENERGY | Renewatle Energy

A May cause cleaning of tank and

temporary increased filter i Biodiesdenu “a'g"?gg
changes (>B20) 2 * o AN e Edion

A B100 gels at higher temperature
SO may need heaters.

A B100 is not compatible with
some hoses and gaskets.

A B100 is not compatible with
some metals and plastics.

Cities
Department of En

ergy

DOE/G0-102016-4875

ASTM D975, allows for up to
5 vol% biodiesel to be blended
Into compliant diesel fuels.

TANKNOLOGY

A https://lwww.afdc.energy.gov/uploads/publication/biodiesel_handling_use_guide.pdf



US DOE T BioDiesel Guide

Checklist for Installing B20 Dispensing Equipment

A CheCk“St for BZO |nSta”at|Oﬂ or Converting Underground Storage Tanks
Notify AHJ =

fire marshal,

ank, clean the tank of all

SUrE o water is present,

r B20 fuel and your
ublication 2015,

5" and NFPA

F Tank

local code issues that should be addre

and Contai

Verify equipment compatibility Thmnomman, e
Proper labels (dispenser & fill)
Clean tank of all water and

sediment Lo
Ensure all fittings are tight

Conduct precision test after 7
days

Maintenance: Check for
water regularly —

fittings and connections at the

(necessary are tight (no vapors escape, and

enters).

water regularly. Ensure that no water
s contaminating your fueling system. If water
ed, track

mediately

le xist in the tank fill cap and ©
¢ beginning your B20 ¢

If the product seems to pump slowly, check

could indicate moistu

mina

Do o Do Po I» Po I»
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- BioDiesel Board i Materials Compatw/

NATIONAL'

A B100 may degrade some hoses,
B’o’f ')f'bcb}r:‘?"n aterials Compatibili
gaskets, elastomers, glues, and Moferials Compotibiity

. . B100 Material Compatibility
p I aStI CS Wlth p ro | O n g e d eXp OS u re B100 may degrade some hoses, gaskets, seals elastomers, glues and plastics with
] prolonged exposure. Natural or nifrile rubber compounds, polypropylene, polyvinyl,
and Tygon materials are particularly vulnerable.  More testing is being done to extend
this list of vulnerable materials. Most elastomers used after 1993 are compatible with

- - B100 (Viton/Teflon). Before handling or using neat bicdiesel (B100) contact the
u e r n Itrl e yg O n Vu n e ra e equipment vendar to determine compatibility with fafty acid methyl esters.
Teflon, Viton, and Nylon have very litfle reaction to biodiesel and are among the
materials that can be used fo update incompatible equipment. B100 suppliers and

A Tefl O n Vlto n an d N I O n h ave Ve r equipment vendors should be consulted to ensure the most recent findings on
3 ] compatibility. For the bulk fuel handlers of biodiesel it is highly recommended to speak
with your hose suppliers fo source hoses that are compatible with neat biodiesel.
I Ittl e re aCtI O n Most tanks designed to stare diesel fuel will be adequate for storing B100. Acceptable
storage tank materials include aluminum, steel, flucrinated polyethylene, flucrinated
polypropylene, Teflon, and most fiberglasses.
A I\/I t t k t I k Brass, bronze, copper, lead, fin, and zZinc may accelerate the oxidation process of
O S an S I I I a. e rl a. S O . . biodiesel creating fuel insolubles or gels and salts. Lead solders and zinc linings should
be avoided, as should copper pipes, brass regulators, and copper fittings. Affected
equipment should be replaced with stainless steel, carbon steel, or aluminum.

A Brass, bronze, copper, lead, tin
b) b) ] b} b} Bicdiesel blends of 20% or less have shown a much smaller effect on these materials.

The effects are virfually non-existent in low-level blends such as B2. When handling

n d Z i n C y h Ve p ro b I e I_],.] S blends of B20 or less normal monitoring of hoses and gaskets for leaks is sufficient.

Blends of B20 and lower reduce the impact of metal compatibility issues.

Materials Compatibility Studies

A B20 has smaller effects e loing oot compatiy i Sy Olcte)
manufacturers.
A Many compatibility studies done

TANKNOLOGY

A 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

OAK RIDGE ORNL/TM-2012/182
NATIONAL LABORATORY

FOR THE DEPARTMENT OF ENERGY

Analysis of Underground Storage Tank
System Materials to Increased Leak
Potential Associated with E15 Fuel

July 2012

UT-BATTELLE

RN IT (4000

TANKNOLOGY

-1953-2018



Isobutanol Compatibility Study

T — e
e — e

. —
. : I
A Elastomer Results: Some level of swelling (or OAK RibGE oRNLTM 2013263
. . NATIONAL LABORATORY
volume expansion) upon exposure to fuels is e s

expected for elastomeric materials, and this swelling
serves to provide a tight seal to prevent leakage.

A Plastic Results: The plastics that exhibited the Compatibility Study for Plastic,

lowest volume swelling (and smallest change in Elastomeric, and Metallic Fueling
hardness) in the test fuels were the permeation K‘frastruFtqu Ma“’ifi?'s EXF;};SEE tf |

. . ressive Frormuiations or iIsobutanol-
barrier materials: PPS, PET, PVDF, and PTFE Bionded Gasoline

A Plastic Results: Four fiberglass resins were tested
and all were found to be sensitive to alcohol blends.

A Metal Results: Very little corrosion was noted for the August 2013
metallic specimens exposed to any of the test fuels.

Prepared by

Michael D. Kass
Christopher J. Janke
Steven J. Pawel
Jeffrey K. Thomson
Harry Meyer
Timothy J. Theiss

Miscibility with S
water is limited.

TANKNOLOGY

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



ASTSWMO Compatibility For UST Systems

Compatibility Considerations for
UST Systems

2016 version no
longer mentions
concern about

fi bergl ass

Compatibility of UST Systems with Biofuels
June 2013

standard. In some regions of the country. mounting evidence from failures and field

Final Report observations also suggest there may be some impacts to fiberglass USTs. Thus, even with E10,
there is a real possibility that many equipment failures may be associated with equipment
Updated May 2016 incompatibility but are not investigated sufficiently to be recognized or reported as such.

92 Octane UST interior — water entering tank through crack

92 Octane UST — breakdown observed during pre-blast inspection

2 {
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A http://astswmo.org/files/policies/Tanks/2015-10-

ASTSWMOAgingTanks%20Report-Final.

pdf

Number of Tanks
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Figure 1: Age of Underground Tanks
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An Analysis of UST System
Infrastructure in Select States

Final Report

October 2015

Aging Tanks Workgroup
Tanks Subcommittee

ASTSWMO
1101 17t Street, NW, Suite 707
Washington, DC 20036
www.astswmo.org
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A http://astswmo.org/astswmo-corrosion-observations-tool/

ASTSWMO Corrosion Observations Tool

TANKNOLOGY




- So What Could Possibly Go Wrong?

1 Your Tank Syste

TANKNOLOGY

¢} DEPARTMENT OF %
NATURAL RESOURCES




Possible Issues

[
A Corrosion of Metallic Components
Often when water intrusion and/or microbial growth present
Tank Fittings Y
Overfill Equipment M’»- il

Too oo Too T T o o

I\

Leak Detection Equipment cop|V
Dispenser meters, filters, fittings, etc. Biofue
Tanks & Piping? |
Biodiesel may exacerbate issues?

-
~
-

.

A Degradation of Plastics and Elastomers

A
A
A

Often dependent on age and rating of equipment
Gaskets, O-rings, sealants, etc.
Some fAsofto metal s

A Tanks & Piping?
A Accelerated Corrosion in Sumps (Ethanol)
A Future Fuels - ???

TANKNOLOGY
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Heavily corroded.
Broken spring.

de.m.u,,...‘ 7 = .é.jﬂ.}%ﬁ y .iﬂ.‘ ’
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Failed Overfill Protection in ULSD

Corroded Regular
ball float in gasoline
tank with tank at

ULSD same site

TANKNOLOGY




Corrosion more likely in Diesel tanks.

TANKNOLOGY
YEARS



Same Site, Different Reactions

—__ SamesSite, Different Reactions ___

E10 Gasoline Diesel (ULSD)
A Blisters and flaking. A Smooth/glossy fiberglass.
A Minimal corrosion on ball float. A Heavy corrosion on ball float.

TANKNOLOGY
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£®xoN PuMPs

BAD FUEL = CORROSION PROBLEMS
Patrick Eakins - Dixon Pumps CFE

One of the constants in the petroleum equipment industry is that corrosion problems are
increasing, not decreasing. When | talk with tank owners, they think that corrosion is a result of
moisture. Although that is a contributing factor, the real culpnt is microbial contamination.

All fuel has some level of contamination. If left unchecked and unmanaged, the fuel will
continue to degrade at an alarming rate due to the contaminants in the fuel. Microbial-
influenced corrosion or MIC results in damage of varying degrees. As microbes reproduce in the
fuel, their waste by-products continue to disperse throughout the fuel system. The waste is
often acidic. Acidic sludge and slime will accumulate at the bottom of the tank. This acidic
layer, its dispersants, and off-gassing vapor cause damage.

TANKNOLOGY
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STP Parts T Functional Elements
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Line Leak Detection
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Tank Fittings & Risers
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. STPInULSD - Corrosion e

Top
Section

Bottom
Section &
Motor
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Line Leak - BioDiesel

A DWF Pipe i
Dripping from
secondary
piping

TANKNOLOGY




Widespread Blisters in FRP (E10)




